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GROUND-WATER RESOURCES OF NORTHWESTERN INDIANA
Preliminary Report: St. Joseph County

By J. 5. Rosenshein and J. D. Hunn

ABSTRACT

St. Joseph County, in northwestern Indiana, has an area of about 468 square
miles. Glaciofluvial sand and gravel of Pleistocene age is the chief source
of ground water for domestic and stock, industrial, and public supplies. Wells
that tap this source generally are less than 200 feet deep and yield from 5 to
more than 2,000 gpm. The underlying bedrock is not used as a source of ground
water, However, the bedrock of Devonian and Devonian and Mississippian(?) age
is a potential socurce of water, although quality and quantity available is un-
certain. Field chemical analyses show that the hardness of water from the
glaciofluvial sand and gravel is generally greater than 200 ppm and less than
500 ppm. In much of the county the concentration of iron exceeds maximum con-
centration recommended in the U, §., Public Health Service drinking-water stan-

dards for iron and manganese together. However, there are sizable areas where
this standard is not exceeded.

This preliminary report contains tabulated records of about 1,850 wells and
test holes giving information about well construction, water level, condition’
of occurrence, and characteristics of water-bearing material; selected logs for
about 710 wells and test holes giving driller's description of material pen-
etrated and authors' interpretation of their geologic age; results of 426 field
chemical analyses giving hardness of water and the bicarbonate, carbonate, chlo-
ride, iron, and sulfate content; and water levels in 24 observation wells indi-
cating the magnitude of short~term and long-term water-level fluctuations in the
unconsolidated rock. These basic data include much of the material to be used
in an interpretive report on the ground-water resources and geoclogy of the area.

A base map of St. Joseph County shows the location of each well or test
hole listed in this report. Additional maps show the avilability of ground

water in the county and quality of water in the unconsolidated rocks of Pleistoe-
cene age with respect to the hardness and iron content of the ground water.

INTRODUCTICON

Purpose and Scope

An investigation of the ground-water resources and geology of 10 counties
in northwestern Indiana has been in progress since June 1954. This investi-
gation is being made by the U. 5. Geological Survey in cooperation with the
Division of Water Resources, Indiana Department of Conservation, as a part of
a broad program of these agencies to inventory and evaluate the ground-water
resources of Indiana.
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This report is the fourth of a series of preliminary reports to be published
on the ground-water resources and geology of northwestern Indlana. The pur-
pose of the report is to make the basic data collected during- the investigation
available to the public and to provide a preliminary evaluation of the geology
and ground-water conditions as an aid to development of ground-water resources,
A more detailed and comprehensive analysis is in progress and will be published
in an interpretive report on the ground-water resources and geology of the area.

The investigation was made under the general direction of A, N, Sayre and
P. E. LaMoreaux, successive chiefs of the Ground Water Branch of the Geological
Survey, and under the immediate supervision of G, M, Roberts, district geo-
logist of the Ground Water Branch for Indlana.

Location and Areal Extent

St. Joseph County is in the northwestern part of Indiana {(fig. 1). The
county is rectangular and includes about 468 square miles. Tt is bounded on the
north by the State of Michigan, on the south by Marshall and Starke Counties,
on the west by La Porte County, and on the east by Elkhart County.
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Well-Numbering System

A numbering system is used to locate and identify the wells and test
holes in this report. The number that i3 assigned each well indicates 1its
location according to the official rectangular public-land survey, As wells
in this report are east and west of the second principle meridian, the letter
"W is included for ranges west of the meridian, No letter is included for
ranges east of the second principle meridian. For example, in the number for
Well 37/1W-24G]l the numbers preceeding the hyphen indicates that the well is im
T, 37 N,, R, 1 W, The first number after the hyphen indicates the section in
which the well is located, Each quarter-quarter section (40wacre tract) within
a section is assigned a letter symbol as shown on Figure 2. Within the quarter-

quarter section the wells are numbered consecutively, Therefore, Well 24G1l
is in the SWHNE% sec., 24, T. 37 N., R. 1 W,

R.IW.
6|l slafal{zi

7 B 29 110101 {Ig

19 |IT |16 (15214 |13

i"r RIW __RIE. R2E RBE. _ R.4E
19 | 2o |21 |e2 ez [N _ T
30| ee |28 |er{2e zu\l i
3 |32 33{ze]| 38|z T
' 37
ST! JOSEPH| ¢oO, N,
Well 37/1W-24G1
1
36
Sec. 24 N,
) ¢ B
/ . a5
7 , — 8
e F e/ H :
™ L X J
N P Q R

Figure 2.— Sketch showing well~numbering -system.
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DATA COLLECTION AND PROCESSING

The well data were collected from drillers, water-works superintendents,
owvners, and others. The well records obtained from the drillers were of two
types--written records and reports from memory. Tentative driller's locations
were checked against the property records in the County Courthouse to verify
the location, Lo locate the property, and to obtain the name of the current
property ouwner. Discrepancies between driller's location and the location of
property shown in the plat books were corrected. The locations of wells were
checked further in the field if major discrepancies existed between the driller's
location and the property record in the plat books, if the location given
by the driller could not be verified from county records, or if the verified
location was not sufficiently accurate to be used.

Plate 1 shows the leccation of water wells and test holes, and test holes
drilled for purposes other than water supply. Most of these locations are
shown to the nearest 10 acres. The basic data for these wells and test holes
are summarized in table 2. In addition, selected driller's logs of ‘wells
and test holes are given in table 3,

Samples of water were collected at the time well sites were visited.
These water samples were analyzed in the field office for hardness, alkalinity
(carbonate and bicarbonate), chloride, and sulfate content by standard
titration methods. The alkalinity is expressed as carbonate and bicarbonate.
The total ironm content of the water was determined at the well site imme-
diately after the sample was collected. A wvisual method was used to determine
the iron concentration in parts per million by matching the color of the
treated sample to that of a liquid-color standard having a known iron concen-
tration. The results of the field chemical analyses (table 4) were used to
seleck sites for collecting larger water samples for more comprehensive and
accurate chemical analyses by the laboratory of the U. S. Geological Survey.

Observation wells were established prior to and during the investigaltion
in order to determine the factors affecting the changes in storage in the
ground-water resevoir. Table 5 contains the water-level data collected
from these wells. The observation wells were chosen so as to obtain water-
level information from artesian and water-table aquifers consisting of uncon-
solidated rocks, Whenever possible, the wells were established at sites where



the factors affecting the water levels in the aquifer were due chiefly to
natural causes.

GENERAL GEOLOGY AND SOURCES OF GROUND WATER

The oldest known consolidated rocks underlying S5t. Joseph County are of
Ordovician age. These rocks consist of dolomite, delomitic limestone, and shale
and are overlain by dolomitic limestone, shale, and dolomite of Silurian age.
The tocks of Ordovician and Silurian age are not used as a source of water

supply in the county because of their depth and the highly mineralized water
which they contain.

The rocks of Silurian age are overlain by dolomite and dolomitic limestone
of Middle Devonian age. These rocks underlie blue-black bituminous shale of
Devonian age (Logan, 1932) or Devonian and Mississippian age (Patton, 1956).
This shale is listed as Devonian age in table 3. The rocks of Devonian and
Mississippian{?) age grade upward into shale of Mississippian age which is
overlain locally by thin limestone. Although these limestones and shales of
Devonian and Mississippian age are not used as a source of water in St.

Joseph County, they are a potential source of water, and the quality and
quantity available are uncertain.

The bedrock is overlain by unconmsolidated glacial drift of Pleistocene age.
The drift forms several prominent topographic features in the county (Klaer and
Stallman, 1948, pl 2; Leverett and Taylor, 1915, pl. 6; Wayne, 1958} such as the
Valparaiso moraine in the extreme northwestern part, a two-prong extension of
the Kalamazoo moraine in the north-central part; the Maxinkuckee moraine in the

south-central part, and glaciofluvial plains and terraces in the northern and
southyestern parts.

The unconsolidated rocks of Pleistocene age range in thickness from less
than 50 feet to about 300 feet. The rocks consist chiefly of glaciofluvial
sand and gravel, clayey till, and some glaciolacustrine clay and silt. The
glaciofluvial sand and gravel is locally more than 200 feet thick and is the
chief source of ground water for domestic and stock, industrial, and public

supplies. Wells that tap this aquifer are generally less than 200 feet deep
and yield from 5 to more than 2,000 gpm.

The unconsolidated rocks of Pleistocene age are overlain locally by thin
alluvium, eolian sand, and orgamically rich sand, silt, and clay of Recent age.
The deposits of Recent age are too thin to be a source of ground water,

Plate 2 shows the availability of ground water in the unconselidated rocks
underlying the county. In addition, plates 3 and 4 show respectively the areal
distribution of hardness and irom content of water from sand and gravel of
Pleistocene age. The water is hard to very hard. The hardness is generally
greater than 200 ppm and less than 500 ppm. However, in several small areas in
the northern and southern parts of the county the hardness is less than 200 ppm.
Although the iron content in much of the county exceeds maximum concentration



recommended in the ¥. 5. Public Health Service drinking-water standards
(p.252 ) for iron and manganese together, there are sizeable areas where
this standard is not exceeded.

CONFINED AND UNCONFINED CONDITIONS

Ground water occurs in the consolidated and uncomnsoclidated rocks of
St. Joseph County under confined (artesian) conditions or under unconfined
(water-table)conditions. Under confined conditions the saturated water-
bearing material is overlain directly by relatively impervicus material, and
the water will rise above the level at which it is encountered in the water-
bearing material, Under unconfined conditions the water-bearing material is
overlain directly by permeable unsaturated material, and the water will not
rise above the level at which it is encountered,

TYPES OF WELLS

Drilled, driven, and jetted wells are the principal types of water wells
used in St. Joseph County. Most water wells 3-inches or more in diameter are
constructed by the cable-tool, or percussion, method, but a few wells have
been drilled by the rotary and reverse-rotary methods. When the water-bearing
material is sand and gravel, the well is generally finished with a well
screen set in the aquifer below the bottom of the well casing. (See Rosenshein
and Cosner, 1956, p. 6, for a detailed description of a well screen.) A
modification of this type of well, the gravel-packed well, has a gravel
lining inserted between the well screens and the water-bearing material.

Water wells less than 3-inches in diameter are constructed in uncon-
solidated material by driving or jetting. The driven well consists of a
small-diameter pipe having a drive point attached to the end, which is
driven into shallow water-bearing material. The jetted well is comnstructed
by forcing water under pressure out of a hollow-rod or small-diameter drill
pipe that is fitted with a jetting bit. As the material is washed ocut of the
hole ahead of the casing, the casing is driven dowm into the hole. After the
water-bearing material is penetrated the well is generally finished with a
well-point screen set in the water-bearing material below the bottom of the
casing. Table 1 relates the grain-size in inches and millimeters te the slet
and the gauze size of screens commonly used in water wells.

0il or gas test holes in St. Josgseph County generally were drilled by the
cable-tool method. Structure test holes for foundations and bridges generally
are drilled by the wash-boring methed. In this method test hole samples us-
ually are collected by driving a sampling tube intoc the material after specific
intervals of boring.



Table 1.--Grain size and equivalent screen openings

Grain size: After Wentworth {1922). Slot size: In thousandths{0.001)
Equivalent screen openings: From of an inch.
commercial catalogs for Gauze size: Number of wire strands
water-well supplies. per lineal inch.
Grain size Equivalent screen opening
Material Inches Millimeters Slot size | Gauze size
Gravel--—-ce=————- >0,08 >2 >80 | --mm---
Very coarse sand- |[.04 - .08 1 -2 40 - 80 <20
Coarse sand------ .02 - .04 .50 -1 20 - 40 40 - 20
Medium sand------ .01 - .02 .25 - .50 10 - 20 60 - 40
Fine sand-------- 00 - .01 .125 - .25 6 - 10 90 - 60
Very fine sand--- .002 - .005 062 = 125 | 00 mmmmmm= ] mem—een
SilEg====mmmmmana- .00015 - .002 004 - 062 | @ msmmme= | emmeeea-
Clay--—=v—c—oaao <, 00015 |. <004 1 -----e- | —mmea-
SUMMARY

Preliminary evaluation of the basic data shows that adequate quantities of
ground water are ayailable for domestic, stock, public, and industrial supplies
from sand and gravel of Pleistocene age. The underlying bedrock is not used as
a source of water. However, the rocks of Devonian and Devonian and Mississip-.
pian(?) age are a potential source of water of uncertain quality and quantity.

The quality of water from the rocks of Pleistocene age varies. The water
is generally hard to very hard. In several small areas in the northern and
southwestern parts the hardness of water is less than 200 ppm. Although the
iron content exceeds the U. 5. Public Health Service drinking-water standards
for iron and manganese together in much of the county, there are sizeable areas
in which the iron content does nob exceed these standards.

RECCRDS

The records of about 1,850 wells and test holes are given in table 2, The
table contains information about well construction, water levels, yields and
drawdowns, conditions of occurrence, thickness and characteristics of water-
bearing materials, type of pump, and other data. The altitude of the land
surface at all wells, except test borings was interpolated from topographic
maps or extrapolated from aerial photographs using the vertical contreol of the
Topographic Division of the Geological Survey. Altitudes of borimgs were
leveled by the Federal or State agency for whom the borings were made.

Table 3 contains the selected logs of about 710 wells and test holes. This
table gives the driller's description of the material encountered, pertinent
remarks with regard to the material, and the authors' interpretation of the
geologic age of the material.
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The results of 450 partial chemical analyses of water are given in table
4, Of this number 426 were determined in the field office of the Geological
Survey, and 24 were determined by commercial or other govermmental laborato-
ries. This table gives information about geologic source, temperature, con-
centration in parts per million (ppm) of iron, carbonate, bicarbonate, sulfate,
chloride, and hardness (calcium, magnesium) of water. The U. S. Public Health
Service standards for drinking water are given in the table headnotes for
iron and manganese together, sulfate, and chloride. WNo standards have been
established for hardness of water. However, water with respect to hardness
is generally classified as follows: 0-60 ppm soft; 61-120 ppm moderately
hard; 121-200 ppm hards -more than 200 ppm very hard. Water having a hardness
of more than 200 ppm requires softening for many purposes.

Table 5 contains the records of 24 observation wells of which two were
established during the investigation and the rest prior to the investigation.
The water levels in the observation wells were measured either by recording
gages installed on the well or by manual measurements made with an engineer's
steel tape graduated to a hundredth of a foot. The water levels are in feet
below land-surface datum except where otherwise noted. Daily water levels are
given for the observation wells equipped with recording gages for which the
records have not been previously published. Previously published records are
summarized, and only selected measurements are tabulated in the table. (See
water-supply papers listed under U. 5. Geological Survey in selected biblio-
graphy.) Periodic water levels are given for the observation wells measuregd
manually. Factors affecting the water levels in the observation wells are
also indicated. The location of the observation wells is shown on plate 1.
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