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INTRODUCTION

The Indiana Department of Conservation and the United States Geological
Survey began an expanded cooperative investigation of the water resources of
Indiana, including stream flow, lakes, and ground-water supplies, in July
1943, One of the main objectives of tile ground-water phase of the work is
to determine the quantity and quality of the available ground-water supplies
of the State and the relations between ground-water supplies and other
sources of water such as precipitation and stream flow, The basic informa-
tion pertaining to the ground-water resources of the State is essential to
the wise development and economical use of one of Indianats most important
natural resocurces,

This report is one of the {irst of a series of bulletins to be released
by the Indiana Department of Conservation describing the results of the
State-wide water-resources investigation. It was originally pianned to re-
lease a report on 5t. Joseph County, but inasmuch as the City of South Bend
is one of the largest industrial areas in Indiana, where ground-water sup-
plies are especially important, the report on St. Joseph Couhty will be re~
leased in two parts, The present report, Fart 1, discusses the results of
a detailed study of the ground-water resources of the South Bend area; Part
2, to be released at a later date, will discuss the ground-water resources
of the remainder of the county. The work discussed in Part 1 was dene in
cooperation with the City of South Bend during the periocd from September 19LL
through karch 1947.

The work was carried on under the general supervision of C. H, Bechert,
Director, Division of Jater Resources, Indiana Department of Conservation and

G. Z, ¥einzer and A. N, Sayre, successive Chiefs, Division of Ground Water,




United States Geological Survey. The detailed field work was done by the
auvthors, and by J. G. Ferris, 3. W. Swartz, H. L. Ballard, and others during
the period September 19LL through karch 1947, and observations of water level
are being continued,

The City of Couth Bend has been dependent on wells as a source of public
water supply for about 60 years. Javorably situated in the valley of the =t
Joseph HRiver, which is underlain by extensive deposits of sand and gravel,
the city and its many industries have pumped many millions of gallons of
vater from wells since about 1886, The original public water-supply system,
established in 1873, used water from the St. Joseph River until the first
wells were drilled at Central Station in 1886. The use of river water was
then abandoned and, although its use for public supply has been reconsidered
several times by city officials and consulting engineers, high treatment
costs, pollution of the river, and an adequate ground-water supply have made
the further use of river water impractical up to the present time,

In addition to the large quantities of ground water pumped for the mu-
nicipal supply, many of the local incdustries are dependent on private wells
for water supply and for cooling and air-conditioning vurposes. It is be-
lieved that the position of South Bend as one of Indiana's leading industrial
centers is due at least in part to the large supplies of underground water
which have been available for industrial use at a relatively low cost,

During recent years, it has been generally believed that the water
levels in wells in the South Bend area have declined an& that at some time
in the future the present ground-water supplies may become insufficient to
neet the needs of the city and the industrios in the area. In looking zhead
to the postwar years and future municipal and industrial expansion, the

question of the adequacy and future of the ground-water resources of the
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South Bend area as a whole should be considered. The future of the indi-
vidual well fields of the city is closely allied to future industrial ex-

pansion within the area.

Purpose and Scope

The purpose of the investigation was to determine insofar as possible
the safe yield of the water-bearing formations in the South Bend area of 3t%.
Josesh County, or the rates at which water may be drawn from them indefinite-
ly within economic limits and without impairing the quality of the supply.
The determination of the safe yield required the study of records of existing
wells, the determination of the cuantities of water pumped in the past and
at the present time, & determination of the hydraulic characteristics of the
water-bearing formations and of their extent and thickness, and correlation
of ground-water levels, precipitaticn, and pumpage.

Although the present investigation was concerned chiefly with the ground-
water conditions in the.industrial area of South Bend, within the corporate
limits of the city, information on ground water in the surrounding area of
St. Joseph County was necessarily collected during tie investigation. The
work will be continued and Part 2 of this revort, “o be prepared in the
future, will discuss the ground-water resources of the remainder of the
county.

The municipal water-supply system is by .far the largest user of ground
water in the area, taking its supply of water from wells at five pumping
stations widely spaced throughout the city, Information on the wells and
well fields of the municipal supply system is given in more detail than that
for many of the industrial well supplies, because it was possible to make
more detailed pumping tests on the nunicipal wells and because better records

of well construction and cperation were available, The values of the lydraulic



characteristics of the water-bearing sands and gravels obtained at the mu-
nicipal well fields are utilized to great advantage in the quantitive es-
timates of ground-water supply of tlie entire Zouth Bend area.

This report presents a summary of the work done in the investigation,
including a discussion of the geology of the county and its relation to the
ground-water supply of the South Bend area; the relation of precipitation
and of the St. Joseph River to ground-water supply; a discussion of the
present well facilities and the estimated future yields of these sources;
and a discussion of the chemical quality of ground water in the South Bend
area. The information incluccd in this vepcrt 1s presented for the use of
¢ity and industrial officials and consuliing engineers for future planaing

and wise development of ground-water Supply in the South Bend area.
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providing inlormaticn is gratefully acknowiladged,



Previous work

Coneiderable information on the geography, geology, and groundfwater
supplies of St. Joseph County is available in the rePofts of many writers,

A number of these are listed in the bibliocgraphy in Appendix D, and énly
brief mention of the more important reports will be made here,

Detailed information on the glacial geology of St. Joseph County is
given by Frank Leverett in his discussions of the Illinoian (15) Y ang
Wisconsin {16) stages of the Pleistocene epoch. One of the most detailed
descriptions of the geology of St; Joseph County, including a discussion of
the important changes in drainage, is that by Lontgomery (19, 20, 21), and
much of the glacial history given in this repert is taken from these reports,

Data. on wells and ground-water supplies are given by Leverett (13, 1L,
16} and by Capps (L) in his discussion of the geology and ground-water re-
sources of northern Indiana,. luch valuable information, especially well logs
and records of water levels and artesian head, has been taken from tﬁese re-
ports, Additional general data on ground-water supplies are given by Harrell
(&8).

The municipal water supply of South Bend was described by Hammond in

-

1910 (7), including a detailed description of geology and ground-water con-
ditioné in the area. Charles Burdick (2), in an unpublished report in 1911,
presented additional information on the ground-water hydrology of thé area
and gave many records of wells and test borings. Burdick ocutlined the area
which supplied water to the wells of the South Bend area and estimated the
yield of the area to be 20 to 30 million gallons of water a day.

In 1921 Jilliam Artingstall (1), a consulting engineer of Chicago,
again discussed the geology and hydrology of the area and included in his

report the resulis of much additional test drilling, done mainly in *he

1/ See references in Appendix D.
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southwestern and western parts of the city.

An investigation of ground-water conditiéns in 1928 by the Burns and
McDonnell Engineering Company, consulting engineers of Kansas City, lio.

(3), resulted in additional test drilling, mainly in the eastern and southern
parts of the city., The records of about 32 test wells and a pumping test

on one of the original wells at the South pumping station of the municipai
supply system are included in their report.

In 1945 the report of a recent investigation of the runicipal water-
supply system by Consoer, Tovmsend, and fssociates (5}, consulting engineers
of Chicago, Ill., presented recent data on wells, pumpage, and quality of
water,

In addition to the reports described above, much information was ob-
tained from the files of the municipal Water Department, the Layne-liorthern
Company, Inc,, and the Smith-ihonroe Company and from the files of the many

well ovmers in the South Bend area,

Well records

Records of about 200 wells, located primarily within the corporate
limits of South Bend and kishawaka, are included in tables in Appendix A of
this report. The locations of these wells are shown in plate 1. Kost of
these records were provided by the Smith-ionroe Company of South Bend and by
the Layne-Northern Company of Mishawaka, Many additional records were ob-
tained from the files of the City Water Department and by visits to the
larger industrial and commercial well owners. liany of the records provided
by the well drillers were checked and brought up to date by visiting the
wells and talking with the well owners, but it was not possible to visit all
the wells for which informaticn 15 included,

In order to facilitate the location of wells on a key map and the

b



tabulation of well records, a well-nupbering System has been adopted for
the cooperative water-rescurces investigation. Under this system the well
number has a geographic significance énd indicates the location of the well
within 1 square mile,

St. Joseph County includes all op parts of 20 townships of the General
Land Office system of land subdivision, Each township or part of a township
was assigned a letter, beginning in the northwest corner of the county and
going eastward along the top tier of townships, as shown in the diagram on
plate 2.

The well number consists of a tmo-letter prefix, Sj, designating St.
Joseph County, a2 letter designating the Federal township, and a number corre-
Spending to the Federal land-survey section number, designating the section
within the tosnship. Within a given section, the wells or well fields are
numbered consecutively in the order in which infoermation on the wells is
obtained. A well field consisting of twe or more wells is given a single
number and each individval well is given an additional number either the
ownerts number or an arbitrary number based on the age of the well, Test
wells are designated by the letier T preceding the owner's number, 04l and
gas wells, the logs of which give important geologic infonnation, are des-
ignated by the letter (:, preceding the entire well nunber,

The present System of numbering wells described above had not been
established at the time the wells in South Bend were numbered, and within
the corporate limits of South Bend the wells were numbered consecutively
as information on them was obtained. Rather than to assign new numbers to
these wells, causing possible cornfusion and duplication, the original numbers
‘are retained and a map location symbol is given in the last column of the

well tables, The rAap location symbol corresponds to that described above



and will show the square-mile section in which the well is located.

In the tables, the altitude of the land surface at the well is given
in feet above city datum (CD) and also above mean sea level (:SL)}. Altitude
above city datum may be corrected to altitude above mean sea level by adding
657.82 feet. The altitudes where given t; the nearest foot are estimated
from bench marks established by the City Engineer's office and kindly pro-

vided to the writers.



GENERAL DESCRIPTION

Locaticn

The City of South Bend is located in St. Joseph County in morthern
Indiana, about 6 miles scuth of the Indiana-ifichigan State line {fig. 1).
The population in 1940 was 101,268, according to the U. 8. Census Bureau
figures, and South Bend was the third largest city in Indiana. The city
has been an active industrial center for many years and during the war years
1941 to 19hS was particularly active in war production. Tt is believed that
during the war period the population was considerably greater than during
1940. The city is bounded on the east by Liishawaka (1940 population, 28,298)
another industrial city, which is included as part of the South Bend in-
dustrial area,

The other communities in gt. Joseph County, including Walkerton, North
Liverty, New Carlisle, Lakeville, Osceola, and Granger, are small agricul-
tural towns, widely spaced throughout the county, Walkerton, North Liberty,

New Carlisle, and Lakeville have municipal water-supply systems.

Climate

Climatological data have been recorded in the South Bend area by the
U. 3. Weather Bureau since 1862, although the earlier‘records are net con-
tinuous. 1In 1893 a weather station was established at the Federal Building
and systematic collection of data was contimied until 1938, In 1941 a
first-order ‘Vieather Bureau station was established at the South Bend airport,
about I miles northwest of the Federal Building, and detailed records of
temperature, precipitation, and other weather data have been continued to
date (25, 26).

Weather observations have been made at Notre Dame by the University of

'9tre Jame since 1512, The recoxds are generally similar to those at the
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South Bend station., For the period from ifay 1938 to January 194l the obser-
vations at Hotre Dame are especially important, as no other records of
climate were being maintained in the area during this period.

The climate of the South Bend area is typical of northern Indiana and
southern Michigan. Although the area is comparatively close to Lake kichigan,
the effect of the lake on climatic conditions is probably small, The pre-
vailing wind is from the southwest.

The mean annual air temperature at South Bend is L8° F, The growing
Season between the last killing frost in spring and the first killing frost
in fall is usually about 160 days. The temperature has ranged ffom a maximum
of about 109° to a minimum of about ~22¢ F. during the period of record.

Precipitation in the South Bend area is fairly well distributed through-
out the year, although the winter months are usually somewhat drier than the
remainder of the year. Thé average precipitation by months and seasons is
given in table 1,

Table 1, Normal 2/ monthly and seasonal precipitation, in inches,

at the Federal Building, South Bend, Indiana. (Based on records for
189k to 1937, inclusive.)

Vinter Spring Summer Autumn
Decembzr 2.56 larch 2.83 June 3.21  September 3.32
Jamary 2.25 April 2.95 July 3.01L  October 2.88
Pebruary 1.73 #ay 3.73 August 3.4 November 2.85

E.;E 9._.)1 9'66 ;.O;

The normal anmial precipitation at the Federal Building, on the basis
of the U. S, Weather Bureau records, is 34,76 inches 2/. The heaviest pre-
¢ipitation generally falls in May, when conditions for ground-water recharge
are especially favorable. During the spring months the ground is generally
unfrozen and losses by evaporation and transpiration are low,. During the
summer months, although the average precipitation for the 3-month period is

g/ The normal as used by the U, S, Weather Bureau is an adopted normal

based on the precipitation records at the South Bend airpert and at
the Notre Dame station,




greatér than during the spring, recharge to the ground-water reservoir is
not particularly effective because of high losses duve to evapo-transpiration
and to replenishment of deficient soil meoisture.

The annual precipitation at the Federal Building, South Bend, for the
period 1894-1937, at Notre Dame for 191L-19L6, and at the South Bend air-
port for I941-19L6, is shovm in figure 2. During the periocd 1901 to 1913
the precipitation was in general above normal. This was followed by a
period, 1913-1925, of below-normal precipitation, During the period 1926 to
1946, with the exception of the drought years 1930, 193k, 1936, and 194k,
precipitation has been generally above normal. Thus, conditions for re-
charge from precipitation had been favorable for a considerable period of

time prior to the present investigation.

Topography and drainage

The northern part of St. Joseph County is characterized by relatively
flat plains crossed by low glacial ridges. The largest of the ridges, the
Maxinkuckee moraine, rises in the southern part of South Bend {pl. 2) and
extends south and southwest nearly to Rochester in Fulton County. The ridge
is agbout 3 miles wide near its northern end and widens to nearly 13 miles
near Lake iaxinkuckee. The ridge rises nearly 120 feet above the valley of
the St. Joseph River at South Bend and reaches a maximum elevation of nearly
900 feet above sea level about 3 miles south of South Bend.

Two smaller ridges of the Kalamazoo moraine system extend southward
from Michigan into 8t, Joseph County (16, pp. 173-184). One, east of the
St. Joseph River, terminates northeast of the campus of the University of
Notre Dame. Another narrow ridge, west of the river, extends southward near

Lydick., The main moraine of the Valparaiso system cuts across the northwest

«11-
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corner of the county. These morainal ridges are considerably smaller than
the Liaxinkuckee moraine in the southern part of the county.

The remainder of the county is comparatively flat, consisting of the
outwash plain and alluvial valley of the St. Joscph River, the sand plains
adjacent to the Kankakee River, and the upland till-plain areas in the
south-central and southeastern parts of the county,

Within the limits of South Bend the local relief is generally small.
The valley of the St, Joseph River is about 70 feet below the level.of the
hills to the north and nearly 100 feet below the hills in the southern part
of the city,

The St. Joseph River is the main stream of the area, entering the county
east of kishawaka, running westward to South Bend, where it swings northward
in a sharp bend to enter Hichigan west of Roseland, Indiana, The main
tributary of the St. Josenh River in S5t. Joseph County is Baugo Creek, which
drains the east-central part of the county through the Rogers Ditch, flows
nertheastward into Elkhart County, back into St, Joseph County, and enters
the St. Joseph River near Osceola, Indiana. The State Diteh draining the
northeastern part of the county flows westward to Jjoin the river north of
Hotre Dame. Bowman Creek, flowing northeast, joins the St. Joseph River
in South Bend.

The Kankakee River, flowing southwest from South Bend; is now mainly a
dredged drainage ditch. Its main tributaries are Geyer Ditch, draining the
northwestern part'of the county and joining the Kankakee near Crumstown, and

Potato Creek, draining the southwest part of the county and entering the
Kankakee west of North Liberty.

The flow of the St, Joseph River is controlled by dams throughcut much

of its length and is utilized extensively for power purposes, particularly

12~
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at the Twin Branch plant of the Indiana and Michigan Zlectric Company, east
of Lishawaka, at Mishawaka, and at South Bend. The use of the river for
power by the smaller industries is declining, however, because of the avail-

ability of more convenient electric power.
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GECLOGY TN RELATION TO WATZR SUPPLY

The occurrence of ground water is controlled to a large extent by the'
type and structure of the consolidated rocks and unconsolidated materials
of the earth's crust. The present topographic and surficisal geologie
features of St, Joseph County are due mainly to changes made during the
Pleistocene spoch of geologic time, during which the northern vart of the
United States was covered several times by vast ice sheets. The bedrock
formations of St. Joseph County are buried beneath 100 to 250 feet of
glacial deposits that constitute the large underground reservoirs from
which the ﬁells of the South Bend area obtain their water supply. -

The geology and glacial history of St. Joseph County have been des-
¢ribed in detail by kMontgomery (19, 20, 21) and others {4, 15, 18). uch

of the following discussion is taken from these reports,

Bedrock geology

Although the bedrock formations ef St. Joseph County do not crop ocut at
the surface and are buried everywhere by glacial material, they have been
considered in the past as possible sources of ground water, Information
regarding these formations must be obtained from deep drilling, most of
which has been done in an unsuccessful search for oil and gas, The logs of
several of these wells, included in Appendix B, serve to show the tyve of
rock formations to considerable depths. The locations of these wells are
shown on plate 2,

The youngest bedrock formations underlying the glacial drift are
reported to be shales of Mississippian and Devonian age, corresponding in
3ge to the shales of the Borden group and the New Albany shale of scuthern

Indiana and the Coldwater and Antrim chales of southern Michigan., According
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to well logs, the total thickness of these shales ranges from about 35 feet
to nearly LOO feet.

These formations are underlain by a series of limestones and dolomites
of Devonian and Silurian age ranging in total thickness from about 700 to
nearly 900 feet. These are underlain by shales of Ordovician age, 200 to
40O feet thick, and the Ordovician Trenton limestone, from which most of
the 0il and gas in northern Indiana is obtained.

The Mississippian and Devonian shales are essentially impermeable and
non-water bearing and are generally considered as poor sources of water,
Although the Devonian and Silurian limestones and dolomites underlying the
shales yield fresh water in some parts of the State, it is believed that
they are too deeply buried in St. Joseph County to yield potable water,

The water from the still more deeply buried formations is likelk'to be
highly mineralized and unsuitable for most uses. Ground-water supplies from
wells tapping the bedrock formations in St. Joseph County have not been ex-
tensively used, primerily because the water supplies obtained from wells in

the glacial deposits have been adequate,

Glacial history

The surface of St, Joseph County was exposed to the various agencies
of weathering and erosion following the deposition of the bedrock formations
and the disappearance of the great inland seas, The surface features of St.
Joseph County are believed to have been those of a mature put rejuvenated
stage of topographic development, with broad, gently rolling uplands dis-
sected by narrow entrenched valleys, ZEvidence obbtained from well records
shows that the bedrock surface underlying the glacial deposits is irregular
and that steep-walled valleys were deeply entrenched below the general up-

land levels. A contour map of the bedrock topography in the South Bend area
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is shown in plate 3. The maximum elevation of bedrock is found in the
south-central part of the city. A4 hill of bedrock extends from a point just
north of the Studebaker Aviation Corporation plant (Sj 39~T1 to Sj 39-T3)
nearly to Washington Street, apparently forcing the stream which entered the
area near the southeaétern corner of the city to swing northward, probably
passing between North and Central Stations. The main stream was Joined

near Wilber Street and Lincoln Way West by a tributary from the northeast.
Other tributaries are shown in the northern, southern, and southwestern
parts of the city, |

| The contour map shown in plate 3 is based on the records of wells and
test borings, many of which are grouped in local areas. As additional we}ls
are drilled in other parts of +the city, it may be necessary to revise the
map. In many of the well logs "blue clay' is reported lying on top of

"blue shale", In preparing the map, it was necéssary in several wells to
assume that "blue clay" was really shale, rather than glacial blue clay.

The surface elevations were estimated from bench marks of the City of South
Bend,

The bedrock topography, as shown in plate 3, was probably somewhat
different before it-wﬁs modified during the Pleistocene epech, It is be-
lieved that the main valleys and drainage lines had been established prior
to the advance of the ice, but that consi&erable dowvncutting and deepening
ef the existing valleys may have occurred during the Pleistocene epoch, when
the drainage system then existing was changed,

During the Pleistocene epoch, often called the "Great Ice Age", climatie
changes caused large masses of ice to acecumulate in the northern part of the
North American continent. Large sheets of ice knowm as continental glaciers

moved generally scuthword from the centers of accwmlation and covered large
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areas in the northern part of the United States. The northern part of
Indiana was covered, at least twice and perhaps four times, by continental
glaciers, The last and perhaps, the most important glacier from the point
of view of ground water is that of the Wisconsin stage, which is believed
to have furnished much of the material for the ground-water reservoirs in
the vicinity of South Bend,

As the ice sheets moved forward at a comparatively slow rate, the soil
and weathered rock material were scraped off the underlying bedrock surface
and were carried within the ice. The continental glaciers were eroding
agents of great force, moving large quantities of materizl during their
forward advance and redepositing the materials as the ice sheets melted,

The southward advance of the ice sheets was halted when the rate of melting
of the ice front equalled the forward movement of the ice. As the ice fronts
melted, the material carried within the ice either was dropped in place with
little sorting or stratification or was carried away from the ice front by
the large streams of melt water, washed, sorted, and redeposited as strat-
ifigﬁ material. The unsorted material, composed of mixtures of clay, sand,
and gravel, is called boulder clay or glacial till. The stratified deposits
of sand and gravel are designated as glacial outwash,

ihere the front of the ice sheét remained at about the same position
for considerable periods of time, narrow ridges of glacial material called
moraines were built up and remained when the ice disappeared. The accurate,
detailed mapping of glacizl moraines that has been done in Indiana has been
important in showing the extent of the glaciated areas and the directions of
movement of the different ice sheets and their lobes,

The present topographic features of 3t. Joseph County are due primarily

te depesits formed duri the retreat of the last ice shect to cover the
ng
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area, that of the Wisconsin stage, and to erosional changes during the Re-
cent epoch, The ice sheet of Wisconsin age moved southward through the sev-
eral basins of the present Great Lakes in a series of long, tongue-like
lobes. One lobe, following the present basin of Saginaw Bay and referred

to as the Saginaw lobe, moved southwestward and reached a point several miles
west of Logansport, Indiana. The first recessional moraine deposited during
the retreat of the Saginaw lobe, called the haxinkuckee moraine, rises near
the southern part of South Bend (see pl., 2) and extends southward nearly to
Rochester as a broad ridge with an irregular surface. The ridge ranges from
about 3 to 15 miles in width and rises generally 50 to 60 feet above the
level of the surremnding till znd outwash plains.

The Lake kichigan lobe, following the present basin of Lake Michigan,
advanced as far as the northwest corner of St. Joseph County. The higher
ridges deposited by this lobe are parts of the Valparaiso and Kalamazoo
morainic systems and are characterized by irregular topography, lakes, and
poor drainage. Two tongue-like extensions of the Xalamazoo ﬁorainic system
extend into St, Joseph County., One is west of the St. Joseph River, fol-
lowing the Chain-ot-Lakes as for south as Chambeflin Lzke, and the other is
east of the river, forming the higher ground northeast of the University of
lotre Dame.,

During the retreat of the last ice sheet in Wisconsin time the present

valley of the St, Joseph River wns continuous with that of the Kankakee

River, draining a large section of southeastern Michigin westward ~nd south
ward, probably into the Illinois-Mississippi drainage system. The combined
St. Joseph-Kankakee drainage carried large quantities of melt water from
the retreating ice front, A large tributary, the Dowagiac diver, fleowed

scuthward from south-centrzl lichigan to join the main stream 2t South Bend.
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As the ice front continued to move northward, a large lake was formed
between the ice front and the terminal moraines at the south end of the
iichigan Basin. It was known as glacial Lake Chicago and was the ancestor
of the present Lake Michigan., One outlet of the lake flowed southeastward
from St. Joseph, Michigan, to join the Dowagiac River ncar Niles, Michigan,
The combined drainage flowed southward into the combined St. Joseph-Kankakee
River near South Bend and on t6 the west. As the retrest of the ice front
continued, an outlet for the lake water was formed near Chicago through the
Bes Plaines River and the higher S5t. Joseph outlet was sbandoned. 4s the
ice front continued to retreat, successively lower outlets were uncovered,
the lake level continued to fall, and the flow in the Dowagiac River and its
former tributary was reversed toward the lake because of the steeper gradient
in that direction., The lower part of the Dowagiac River between Niles and
South Bend wos also reversed and flowed northward into the lnke. By head-
ward erosion, this tributary finally intercepted the entire flow of the old
St. Joseph-Kankakee River sbove South Bend and the present course of the St,
Joseph River into Lake kichigan was established.

During the period when the Kankakee River was carrying large quantities
of water from the melting ice fronts, a.large valley was excavated in the
underlying rocks. when the flow of the river was decreased by the withdrawal
of the ice and by the changes in drainage, large guantities of sand and
gravel were deposited in the valley, forming the underground reservoirs from

which large quantities of water may be pumped.

Glacial deposits

The bedrock formations of 8%. Joseph County orce covered by glacial ma-
terials which range in thickness from sbout 70 foet to nearly 300 feet.

These deposits were laid down under a complex set of natural conditions and
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may differ widely iﬁ character within short distances, both horizontally
and vertically. The detailed correlation of one specificlstratum from cne
well to another nearby is difficult and sometimes impossible. There are,
however, several main types of material, the differentiation of which is
important from the standpoint of ground-water suppiy,

The upland morainal and the till-plain depesits (pl. 2) are primarily
boulder clay or clay with minor amounts of sand, gravel, and angulsr rock
fragments, These materinls were carried within the ice sheet and, as the
ice melted, were dump.od ‘more or less in place without sorting or stratifica-
tion. The clay deposits are generally nopdwater bearing, although smell,
discontinuous lenses of sand and gravel within the clay provide small water
supplies for domestic and farm uses to wells in the moraine and till-plain
areas,

The outwash plains and terraces adjacen% to the moraines and along the
valleys are underlain largely by sand and gravel deposited by glacial tor-
rents from the melting ice fronts. lost of the silt and clay was carried
beyond the cutwash plains, leaving a comparatively coarse~texturad deposit
of sand and gravel, Where exposed in gravel pits and other excavations,
these deposits are seen to be ¢ross-bedded irregularly, and interfingering
channel depoéits of sand and gravel are ¢ommon. Interbedded with the out-
wash deposits are lenticular beds of clay, somelof which are of small areal
extent and others may persist over broad areas. The clay deposits are be-
lieved to separate outwash materials of different ages. The deeper sands
and gravels were deposited during an earlier substage of the Wisconsin stage
than the shallow outwash or berhaps during the Illincian stege., The clay
beds may represent either glacial till deposits or lacustrine deposits laid

down when the St. Joseph River was dammed temporarily.
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The alluvial formations along the valley of st, Jogeph River and along
the abandoned channels of glacial streams are sand and gravel deposits,
generally somewhat more uniform and finer in texture than those of the main
cutwash plain into which the valleys are cut, Relatively thin strata of
clay, sometimes called hardpan, are interbedded with the sands and gravels,
Some of the beds of clay are continuous over extensive areas, and other are
discontinuous lenses which may pinch out within Shore distances, The clay,
although it may compose only a small part of the total thickness of the al-
luvial deposits, may be extremely important in corfining the water in the
underlying water-bearing beds under pressure, and it may hinder greatly the
recharge of water to the water-bearing beds from precipitation, streams, and
lakes,

In attempting to determine the relative potentialities of the surfiecial
materials of st. Joseph County to absorb water from pPrecipitation, Burdick
(2) has made estimates of the areas of the county occupied by each type of

deposit, as follows:

Till 2Lt percent
Moraine 2L percent
Outwash 7 percent

Alluvium L& percent

Becent study of aerial photographs and an unpublished soils map (29)
provided by H, p, Ulrich, of the Purdue University Agricultural Experiment
Station, suggest that Burdick's estimates of the areas of 111l and moraine
may be too high and that of the area of ocutwash too low,

Within the ¢ity limits of South Bend, fairly detailed information en the
Succession of glacial depesits has been obtained from the'logs of 79 test
wells drilled for the City of South Bend prior to 1942 and about 162 addition-
al private wells drilled for industrial water supply and for test purposes.

The information obtained from these wells is shown by several cross sections
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in plates L and 5. The locations of these sections are shown on plate 1.

In general the glacial deposits of the South Bend areaz may be separated
intc three zones that are generally but not always present throughout the
city. A shallow zone of water-bearing sand and gravel is underlain_by a
zone in which clay and glacial i1l predominate. The clay zone is underlain
in turn by 2 deeper zone of water-bearing sand and gravel, The material in
the clay zone is sufficiently impermeable and continuocus to act as a confin-
ing layer for the water in the deeper formations throughout a large part of
the city.

Section AB (pl. L) shows a profile of the glacial deposits across the
St. Joseph River, near the north end of the city. The principal water-
bearing beds lie immediately above the bedrock and range in thickness from
about 25 to nearly 100 feet. The upper parts of these beds are quite sandy
near the central part of the secticn. These are overlain by strata of clay
and sandy clay which appear to be conbinuous over a considerable area., The
continuity of the clay is further evidenced by the presence of flowing wells
in the northern part of South Bend and by‘the resulﬁs of pumping tests at
North Station. The clay becomes thinner near the river, where it overliecs
very fine sand., The shallow sands and gravels overlic the clay, becoming
thicker under the uplands away from the river,

The thinning of the clay near the river and the interbedding of lenses
of fine sand with the clay in this area suggest that the clays may be missing
in some localities, ecither because it has been cut out by stream erosion
since 1ts deposition or because it grades. laterally into fine sand. If this
is true, the clay may act as a confining layer fof the underlying water-
bearing beds and yet permit some leakage of water to the river. This is dis-

cussed later in the report.
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Section CD (pl. L), from thc southwestern part of the city to Coquil-
lard Station in the nmortheastern corncr, shows thet tho decper watcr-bearing
beds arc comparatively thick in the soutwiestern part of the city, rcaching
a maximum of nearly 110 fcet in thickness. Thesc beds thin quite rapidly
to the east and in the vicinity of Lafayectte and Lain Streets, south of
Sarple Strect, arc only a few fect thick., North of Sample Strcet they are
thicker, The deeper sands and gravels also become thicker again cast and
north of the river, The clay layer separating the shallow gravels from the
deeper appears to be continuous on both sides of the river and under the river

Section ED (pl. L) in the eastern part of the city, from Zrskine Park
(83 6-3K) north to Coquillard Station (53 5-1), shows thet the deeper sands
and gravels are missing in the southern part of the city and are present only
in ﬁhc arca north of the river. The deeply buried chamnel in the bedreck,
shovm in plate 3, is apparently fillcd with clay. The shallow sands and
gravels, especially thick south of the river, apparcntly pinch out north of
the river and are not connected with similar shallow sands and gravels at
the Coquillard Station. The channel of the St. Joscph River is cut into the
shallow sands and gravels in this arca and conditions for natural discharge
and rechargc are favorable.

The geology of tha glacial deposits in the southwestern part of the
city is more complex than clsowhers, as shown by section FZ, plate 5. The
clays scparating the shallow and decp sands and gravels arc not continuous,
but cccur as discontinuous lonses of small areal extent. In the vicinity
of the Bendix plant and the Oliver Park Station, the clay lenses are suf-
ficiently large to create artesian conditions, but cxcept in these areas
the sands and gravels appear as one formation. The logs of wells 5j 6-164,

€3 6-104, Sj 6-TA, Sj 6-6A, 5j 6-3A, and Sj 6-2A showed no clay. The absence
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of the clay may indicatc that a channel was cut through the clay beds and
was later filled by permeable sands and graveis. However, the corrclations
between wells as shown in plate 5, scetion FE, must be regarded as tentative,
South of Zwing Avemue the clay lenses become smaller and at South Station
{wells 83 ?—TBé and Sj 3-4) the water in the sands and gravels is not con-
fineds The water-bearing matcrials become finer in texture and more sandy
in the southern part of the area.

In order to throw light on the question as to whether geologic condi-
tions along the St._Joseph River would permit direct recharge to the deeper
water-bearing beds from the river if the head in these beds were brought
below river level, a cross-sgetion GH {pl. 5) was constructed from St. Mary's
Convent to Playland Park. The clay bed appears to pinch out in the vieinity
of Sample Street (wells Sj 13-T1 and Sj 7-1h), South and east of Sample
Street the clay is absent and the sands and gravels underlie the surface
and the channel of the river. This area probably serves as an intake area

for the deeper water-bearing beds,
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OCCURRDHCT OF GROUUD WATER

Watcer from precipitation on the earth's surface 1S disposced of by
evaporation and transpiration; runs off as surface flow; or secps inte the
ground, £illing small voids or interstices in the rocks of the earthfs crust
and eventually reaching arcas of ground-water discharge. Rocks differ
greatly in the numbor, size, and shape of the voids they contain., In dense,
consolidated rocks the woids are small cracks, joints, and fissures, In
fragmental rocks, interstices exist betwecn the individual particles of
material., The interstices are usually interconnected, allowing water to flow
through the rocks except where the interstices are « smal 1, as in clay, that
water moves through them slowly or not at all under the heads existing in
nature,

Where porous and permeable material is exposcd abt the surface, water
from precipitation and from surface bodies of water fills the intersticces in
the lower part of the material. The zone in which the interstices are £illed

with water is the zone of ssturation and its upper surface is called the

water table. ‘herce the water-bearing formation or aquifer is exposcd di-
rcetly at the surface, ground water occurs under water-table conditions and
the position of the water table is indicated in a general way by the water
levels in wells., Under water-table conditions the aquifer acts primarily
as a sterage reservoir,

Where a saturated water-bearing formation is confined by rclatively
impermeable clay or glacial till, the water in the aquifer is under hydro-

static or artesian pressure. Iecharge of water to the aquifer must take

place through a relatively limited outcrop area or, where the artesian

pressure is lowered sufficiently by pumping, in small quantities through
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the confining layers. Under artcsian conditions, the surface indicated by
the water levels in wells tapping the aquifer is the pressurc~indicating or
piczomeiric surface. Artesian aquifcers act primarily as conduits through
which the water passes and secondarily as storage reservoirs. This dis-
tinction is important in the South Bend area, as both types of conditions
are prescnt and control to some extent the guantities of wabter that can be
pumped in certain locations.

The principles of occurrence of ground water are discussed in detail by
weinzer {(17,18), Tolman (2L), Wenzel (27), and others and the interested
reader is referred to their works for additional study.

The property of having voids is called porosity and is exXpressed quan-
titatively as the percentage of the total volume that is occupied by voids;
that is, not occupied by solid rock material (17). Porosity depends mainly
on the uniformity of grain size and packing arrangement of the individual
fragments, not on the size of the particles. A sand composed of well-
rounded particles of uniform sizc may have a higher porosity than a poorly
sorted gravel composed of particles of different sizes and shapes. Clays,
although they are very fine-grained, usually have a high porosity,

In the zone of saturation, all interstices arc presumsbly filled with
water. As the water table is lowered, the interstices are partially emptied.
Molecular forces, counteracting the force of gravity, cause water to be held
on the surfaces of the individual particles. Therefore, the quantity of
water released from the interstices by lowering the wabter table is not as
great as the porosity, nor directly related to it. The ability of a rock to

yield water is measured by its coefficient of storage, which is expressed as

the guantity {in cubic feet) of water that is rcleased from a vertical prism

of the material, 1 squarc fool in cross-secticnal area, when the pressure
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head in the formation is lowiered 1 foot. Where the water-bearing materials
are unconfined, and watcr-table conditions cxist, the coefficlent of storage

is usually called the specific yield, Gravels may have high porosity and

a high specific yield, whercas most clays have a high porosity and a low

~ specific yield. In the South Bend area, water-table conditions exist at

many localities. However, as the areal extent of thcse localitics has not
been determined in detail, the term "storage coefficient" as used in this
report includes the term "specific yield" and is used to refer to the stor-
age characteristics of the South Bend area as a whole.

The ability of a material to transmit water is measured by its coef-

ficient of permesbility, which is oxpressed as the rate of flow, in gallons

a day, that will pass through a cross-sectional area of 1 square foot of
material under a hydraulic gradicnt of 1 foot per foot at a temperaturc of

60° F. The cocfficient of transmissibility is equal to the product of the

coecfficient of permeability and the saturated thickness of the formation,
and is expressed as the number of gallons of water a day that will pass
through a vertical strip of the water-bearing formation, 1 foot wide and
having the full height of the saturated part of the aguifer, under a unit
hydraulic gradient. It may also be expressed as the gquantity of water in
gallons a day that will flow through a section of the aquifer 1 mile wide
under a hydraulic gradient of 1 foot per mile.

The coefficients of storage and transmissibility are hydraulic charac-
teristics of a water-bearing formation that govern the flow of ground water
through the formation and the interference effects between wells, These
properties will be different for different aquifers an& may change within
short distances within the same aquifer. Such variability is especially

marked in the aquifers of the South Bend area.
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Methods for determining the cocffici:nts of storage, svecific yicld,
and transmissibility arc discusscd by Venzel {27), Tolman (2h), Theis (23),
Cooper and Jacob (6), Jacob {9) and others. A complete discussion of these

methods is beyond the scope of this report,
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DEVELOPLENT OF GROUND WATER

Wunicipal well fields

The municipal water-supply system of South Bend is supplied by live well
fields at widely spaced locations in the city. These well fields and |
pumping Stations have been discussed in detail in a recent report {5) ard
only brief descriptions will be included in this repert.

Central Pumping Station - The first public water supply was put into

service in December 1873, utilizing water from the St. Joseph River through
the Central Pumping Station, located on the west bank of the river at the
foot of Washington Street. The use of river water was abandoned and by
1886 twenty-five wells (S3 2-1 to Sj 2-25) had been drilled at Central
Station, both on the south side of the mill race and on the island, where
the construction office now stands (7, 30). These wells were 4 to 8 inches
in diameter and had an average depth of about 87 feet. In 1906 the wells
flowed, and the artesian head was about 2 feet above the land surface (k).
The wells were originally pumped by steam suction pumps and the water was
repumped through high—éervice pumps to the distribution system. By 1915 the
nunber of wells at Central Station had been increased to 38, and in that
year the average pumpage from the station was about 2.42 million gallons of
water per day. In 1921 the station was rebuilt and electrified. The max~
imum pumpage from this system occurred in 1922, averaging 3.42 million gal-
Jons per day.

In 15L2 a large gravelawali well was drilied by the layne~Northern Com-
pany at the southeast corner of the pumping station (S5j-2-36). The well
has an outer c¢asing SO inches in diameter, an inner casing 38 inches in

diameter, and a total depth of 108.5 feet, On test, 2,100 gallons per minute
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was pumped for 7 hours, with a drawdown of L3 feet. The 35 remaining wells
of the old suction system were sbandoned, and sealed 1in 19h2. The well at
Central Station is now used more or less infermittently to maintain high
pressure in the downtown area of South Bend. The maximum monthly pumpage
from June 19L3 to June 19h6 occurred during July 1945, when 58,6 million
gallons or an average of 1.89 million gallons a day was pumped.

North Pumping Station - In 1895 a new pumping station, known as North

Station, was built on a 6-acre tract east of lichigan Street and south of
5t, Joseph River, Thirty wells were drilled at this site on the assumption
that the river would replenish the water pumped from the wells (7). (How-
ever, tests made during the present investigation in 1945 showed ne direct
connection between the river and the ground-water body in this area.) One
of the first wells drilled had an artesian head of 11 feet above the land
surface, The wells were & inches in diameter and had an average depth of
about 85 feet, The wells were pumped by suction and the water was repumped
through high-service pumps to the distribution system, Pumping was done by
steam. A & million gallon covered ground reservoir was later added to pro-
vide storage. Additional wells were added 1o the system, as the demand in-
creagsed, until 1939, by which time a total of 52 welis had peen drilled in
the well field.

In 1939 construction of three new large-diameter gravel-wall wells,
(83 1-53, Sj 1-5h, and.Sj 1-55} was started by the Layne-Northern Company.
These wells have an outer casing 60 inches in diameter and an inner casing
38 inches in diameter and are 103 to 110 feet deep. The original yield of
each of these wells was about 2,200 gallons per minute, and the drawdowns
ranged from 2h to 3l feet after 8 hours of pumping. A fourth well {83 1-56),

similar to the other three wells, was drilled in November 1946 by the Layne-



Northern Company to augment the supﬁly from North Station.

The maxdmum annual pumpage from the old suction system was in 1922, a
total of 2,126 million gallons, or an average pumpage of 5,83 million gal~
lons a day. The maximum monthly pumpage from the new system during the
perion 1940 to June 1946 occurred in August 1941, when a total of 252,2 mil-
lion gallons was pumped during the month, an average daily pumpage of 8.14
mililion gallons.

North Station.is now the main station of the system and supplies a
greater quantity of water than any of the other stations., The station was
being completely electrified during 1947.

Oliver Park Pumping Station - In 192L construction of a new well field

and pumping station, known as the Oliver Park Station, was started in the
southwestern part of the city near Olive and Sample Streets. The well field
consists of 27 twelve-inch wells, ranging in depth from about 120 to 170
feet, The wells are comnected to a common header and are pumped by suction
into a clear well L8 feet deep.

The water is repunped by high-service pumps to the distribution system.
Pumping is done by steam power, The maximum monthly pumpage during the
period August 192L to June 1946 was 172.5 million gallons in July 1929, or
an average of L.73 million gallons a day.

A new large-diareter gravel-wall well {53 L-28) was drilled in kiarch
1947 by the Layne~Northern Company to provide.additional water during peak
periods. The well has an outer casing 38 inches in diameter, an inner

casing 26 inches in diameter, and a depth of 170 feet. On test, a yield of

2,300 gallons per minute, pumping for 23 hours, was obtained with a draw-

down of 22.0 feet, This is one of the most productive wells in the South
Bend area and should provide ample water for high-service pumping at the

Qliver Park Station,
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The Cliver Park Station is well-situated to maintain adeguate quan-
tities of water and pressure to the industrial area of South Bend, which
is mainly in the southwestern part of the city. The availability of rail-
road service and a good water supply in this area should encourage the es-
tablishment of industrial plants.

couth Pumping Station - In 1927 construction of a fourth pumping station

known as South Station, was started in the southern part of the city, near
Chippewa Avenue and the Pennsylvania Railroad. The original field consisted
of three gravel-wall wells, each having an outer steel casing of unknown
diameter and an inner concrete casing having an inside diameter of 18 inches.
The depths were 80 to 90 feet, On test the original well (53 3-2) yielded
‘1,423 gallons per minute with a drawdown of 19,4 feet (3). The maximum
monthly pumpage from this system was 111,1 million gallons, or an average

of 3.7 million gallons a day, in September 19LL. This station is pumped
intermitiently to maintain pressure and to supply a booster station serving
the southern part of the city, 'The station is completely electrified.

In 1542 a fourth gravel-wall well (Sj 3-L) was drilled by the Layne-
Northern Company. The well has an outer steel casing 38 inches in diameter,
an inner casing 18 inches in diameter, and a depth of 111 feet., Because of
shortages of construction materials during the war period, this well was not
put inte service until 1946.

Coquillard Pumping Station - In order to prride adequate water to the

fast~developing residential area in the northeastern corner of the city, a
fifth pumping station, known as the Coquillard Station, was established in
1931, about 2,900 feet north of the city limits and about 900 feet east of
Ironwood Drive. A gravel-wall well (53 5-1) having an outer casing 50 inches

in diameter and an inner casing 26 inches in diameter was drilled by the
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Layne-lorthern Company. The well is 205 feet deep. In a test in January
1945 the well yielded 1,600 gallons per minute for about & days with a
drawdown of 15.3 feet. This station is electrified and is operated inter-

mittently as needed.

Industrial water supplies

In addition to the large quantities of water pumped from wells in the
South Bend area for municipal supply, an additional quantity of water is
pumped from private wells for industirial use, including condenser cooling,
and air conditioning. Because of its relatively constant temperature which,
in most areas, is about equal to or slightly above the mean annual air
temperature, ground water is preferred to surface water for many industrial
processes and especially for air condilioning. in view of the fact that the
well fields of several cof the larger industries are comparable in size and
vield to those of the city, these fields will be described brielly.

Bendix Avistion Corporation - The water supply for the Bendix plant,

located in the western part of the city at Bendix Drive and Westmore Street,
is taken from two wells, 20 inches in diameter and about 208 feet deep

(83 23-1 and Sj 23-2). These wells are reported to yield 1,600 gallons per
minute each with a drawdown of about 40 feet, Two other smaller wells

{&j 23-3 and 53 23-L) are now abandoned, and one of these (83 23-3) is now
used as an observation well, A graph of water levels in this well is given
in figure L. The operation of the supply wells is automatically controlled
by the pressure in the distribution syctem. The water 1s aerated, softened,
and chlorinated.

Drewry!'s, Ltd., - The water supply for the plant of Drewry's Ltd., on

Blwood Avenue, east of Wilber Street, is taken from three wells {23 12-1,

Sj 12-2, and Sj 12-3) 6 and 8 inches in diameter and 1L0-1560 feet deep.




The yields of the wells range from 270 to 630 gallons per rinute. The water
is softened and is used for all .urposes, largely for cooling. The temper-

ature of the water in 194k was 559 F.

Oliver Farm Squipment Company - The water supply for the Oliver Farm

Equipment Company plant, at Chapin and Ford Streets, was originally taken
from a large dug well (Sj 25-1) 12 feet in diameter and 30 feet deep, with
an estimated yield of 800-900 gallons per minmute. In 19h5 a gravel-wall
well (53 25-2) having a S0-inch outer casing and an 18-inch imner casing
was drilled to a depth of 95% fest. The yield of this well was 1,000 gal-
lons per minmate, for 7 hours, with a drawdown of 3l fect. The actual use
of water at this plant is comparatively small,

Studebaker Corporation - Considerable difficulty has been experienced

at the Studebaker Corporation plant, at Sample and LzTayette Streeis, in
maintaining an adequate pround-water supply. The depth to bedrock is about
100 feet and the glacial materlals consist mainly of two water-bearing
formations of sand and gravel, separated by nearly 40 feet of relatively
impermeable clay:s The thickness and character bf the lower stratum giffer
from place to place, and as far as is known only one well (Sj 2h-12) obtains
water from the lower formation. The upper formation, although it is thicker
than the lower, is primarily sand, containing little gravel, and yields only
moderate supplies of water to wells, In June 194y only six of nine available
wells were in service, and several additional wells were shut down during

1945 and 1946.

Wells for air conditioning - In the downtown area of South Bend many

wells are used to provide water for air conditioning buildings, stores,
theaters, ant reshaurants. The air-conditicning swason usually lasis from

June through September, and during this period the additional pumping for



air-conditioning purposes is several million gallons of water a day. Al-
though it is reported that the water level in the downtown area has declined
because of this pumping, the decline does not appear to be serious, Con-
servation and re-use of water should be encouraged, however, o prevent

waste of the ground-water supplies of the area.
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A study of the quantities of water pumped and the rates of pumping
from vells must be made in any gquantitative treatment of ground-water
problems and in estimating the safe yield of the water-bearing formations
within a given area. A4 correlation of pumpage with the flactinations #f
water levels in wells over a period of time should show in a rough way the
vield of the ground-water reservoirs that can be expected perennially.

The pumpage of ground water for municipal supply has been a considerable
part of the total pumpage from all wells for many years, and will serve as
a general index of the total pumpage for the area. The total anmual pumpage
from all pumping stations of the municipal well system for the period 191-
1946, inclusive, is shown in figure 3. The average dally pumpage has in-
creased from a minimum for the pericd of record of L,.h5 million gallons in
1915 to a maximum of 14,01 million gallons in 19Lk, The pumpage has in-
creased at a fairly uniform rate, except during the early 1930's, when it
decreased, and the war years of 1940-19hh, when it increased.

Estimates of the pumpapge from industrial and other private wells within
the South Bend area, excluding Nishawaka, for which no estimates were made,
were based on records or estimates of pumpage made by the well owners and
operators, In most industrial and air-conditioning plants the quantity of
water pumped is not metered and must be estimated on the basis of hours
operated, capacities of treatment plants, or use of water per individual

process unit.
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The average daily pumpage from wells ir the South Bend area during 1915
is shown by industries in table 2. The rates of pumpage are highest during
the four summer months, June through September. During this period the
pumpage for the municipal supply is naterially increased because cf lawm
sprinkling, swimming pools, and other reasons and the pumpage for air con-
ditioning and other cooling purposes is also increased. The figure given
for the average daily pumpage for the year is based on the assumption that
the summer rate is in effect for L months and the winter rate for 8 months.

The average daily pumpage from all wells in the area, municipal and
industrial, during the summer months was about 3L, million gallons in 1945,
although hourly and daily rates of pumpage were considerably higher. The
maximum daily pumpage for municipal supply, nearly 25 million gallons,
occurred on August 4, 194k, Assuming a maximum daily pumpage of 20 to 25
million gallons from all wells except those of the municipal system, it is
evident that the meximum daily pumpage from wells in the Scuth Bend area
was between 15 and 50 million gallions in 1Shh.

The maximum annual pumpage from the ground-water reservoir cccurred in
1941, when industrial activity for war production was at a maximum. During
each of the succeeding vears, 1945 and 1916, the total pumpage was somewhat
less. However, although less water was pumped for indusirial use, eSpecially
during the reconversion period, new construction caused an increase in the
demand for water for domestic and sanitary use, and the net total for each
year was only slightly lesc than the pumpage during 19lbL,

The total punpage from wells may be expected to increase for both in-
dustrial use and municipal supply in the future. Observation wells in
critical areas should be established in which the resulting trends of

ground-water levels may be determined.



Table 2

) Average daily pumpage from wells in the
South Bend area, Indiana, 19L5.

(1illion gallons a day)

b Summer Winter Average for
. Private wells June-Sept. Oct.-lay the year,
Air conditioning 1.70 0.10 0.6L
Brewing 1.72 1.60 1.64L
' Ice and ice cream .99 .50 67
Dairy .30 .25 .27
Laundry .31 .33 «33
’ Railroad .76 76 .76
Hotels and institutions 1.98 1.50 1.66
Machines and metal werking 7.61 7.00 7.21
’ Kiscellaneous industries _2.57 _2.50 2,52
Total 17.9L 1L.54 15,70
g Municipal pumping stations
North 6,61 .39 5.13
Central _ 1.6L 1.25 1,38
g : Oliver Park L.sh 3.82 L.06
) South 2.L47 2.10 2,23
Coquillard _0.81 _0.81 _0.81
- Total 16,07 12,37 13.61
Grand total 3,01 26.91 29.31
)
)



The pumpage from wells in the South Bend area is fairly well distributed

throughout the city, although nearly 11 million gellons a day is pumped
from the downtown business section, including the North and Central Statiomns.

Other concentrations of pumpage are in the west-central and south-central

parts of the city,
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GROUND-WATER LEVELS

lany well owners in the South Bend area have realized that the water
levels in wells throughout the city have declined, but few have determined
the actual amounts and rates of decline. The original wells of Central and
North Stations flowed abéve the land surface when they were drilled, but
now do not flow. Many of the wells originally pumped by suction are now
equipped with deep-well pumps. It is obvious that the water level in the
water-bearing beds has declined since the original wells were drilled.

Fragmentary records of water levels in past years, obtained from pub-
lished reports and unpublished records of the City Water Department and
industrial plants, are valuable in estimating the amount and rate of decline
of water levels in the South Bend area, although continuous records over a
period of years are not available. A thorough search of the records was
made to obtain measurements of water level in the past years, and the infor-
mation obtained is summarized in table 3. The measurements of water level
were madelin many different wells in various well fields, and no information
is available as to the individual wells that were measured, the points of
measurement, or as to whether nearby wells were pumping or idle. The data,
however, indicate that the decline in ground-water levels has been com-
paratively uniform throughout the area, the average rate of decline per year
ranging from 0.23 to 0.85 foot in different parts of the area and being aboub
0.h7 foot for the zrea as a whole, The average net change is computed by
comparing the earliest record of water level to the latest record of water
level avajlable, The computations are subject to revision as additional

information is obtained.
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