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GROUND-WATER RESOURCES OF NORTHWESTERN INDIANA
Preliminary HReport: La Porte County

By J. 8. Rosenshein and J. D, Hunn

ABSTRACT

La Porte County in northwestern Indiana has an area of about 611 square
miles. Glaciofluvial sand and gravel of Pleistocene age are the chief source
of ground water in the county for domestic and stock, industrial, and public
supplies. Wells in this source generally are less than 200 feet deep and
yield from 5 to 2,000 gpm {gallons per minute). The underlying bedrock is
not used as a source of ground water except in a few places. However, the
bedrock of Devonian or Devonian and Mississippian(?) age is a potential
source of water of uncertain gquality. 'Field chemical analyses show that the
water from the unconsovlidated rocks is moderately hard to very hard, and the
hardness is generally greater than 200 ppm and less than 500 ppm. In much
of the county the concentration of iron exceeds the maximum concentration

recommended in the U. S. Public Health .Service drinking-water standards for
iron and manganese together.

This preliminary report contains tabulated records of about 900 wells and
test holes and & springs giving information about well construction, water

level, condition of occurrence, and characteristics of water-bearing material;
selected logs for about 400 wells and test holes giving driller's description
of material penetrated and authors® interpretation of their geologic age;
results for about 200 field chemical analyses giving hardness of water and
the bicarbonate, carbonate, chloride, iron, and sulfate content; and water
levels in 7 observation wells indicating the magnitude of short-term and
long-term water-level fluctuations in the unconsolidated rocks. These basic
data include much of the material to be used in an interpretive report on

the ground-water resources and geology of the area,

A base map of La Porte County shows the location of each well, test hole,
and spring listed in this report. Additional maps show the availability of

ground water in the county and the distribution of the hardness of water in
the unconsolidated rocks of Pleistocene age.

-1 -



INTRODUCTION

Purpose and Scope

An investigation of the ground-water resources and geology of ten counties
in northwestern Indiana has been in progress since June 195%. This investiga-

ition is being made by the U. 8. Geological Survey in cocperation 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.

This report is the third of a series of preliminary reports to be published
on the ground-water resources and geology of northwestern Indiana. The purpose
of this report is to make the basic data collected during the investigation
available to the public and to provide a preliminary evaluation of the ground-
water conditions and geology as an aid to development of ground-water resources.
A more detailied 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 C. M, Roberts, district geologist
of the Ground Water Branch of Indiana.

Location and Areal Extent

La Porte County is in the northwestern part of Indiana {(fig. 1). The
county approximates an elongated rectangle with irregqularly shaped boundaries
and includes about 611 square miles. It is bounded on the north by Lake
Michigan and the State of Michigan, on the south by Starke County, on the
west by Porter County, and on the east by St. Joseph County.
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FIGURE 1.-- Map -of Indiana showing area covered by this report, areas
under investigation and areas covered by reports published under the
cooperative program, '
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Well-Numbering System

A numbering system is used to locate and identify the wells, test holes,
and springs in this report. The number that is assigned each well, test
hole, or spring indicates its location according to the officlél rectangular
public-land survey. For example, in the number for well 36/2W-23L1 the
numbers preceding the hyphen indicates that the well is in T. 36 N., R. 2 VW,
The first number after the hyphen indicaetes the section in which the well iB
located. Each quarter-quarter section (4#0-acre tract) within a section is
assigned a letter symbol es shown on figure 2, Within the quarter-querter
section the wells, test holes, and springs esre numbered consecutively.
Therefore, well 23L1 is the first well listed in NE}SWi sec. 23, T. 36 N.,
R. 2 ¥W.

R.4 W, R.3W. R2W.  RIW. R. 2 W
/ - " 6[5]a]|3|2]!
38
' N. 7|8 |o|ojn]e
T.
, _- - 8| 17]is1si14[13]
LA PORTE CO.. N. 19 [20(21 [22]23]24]
| 1 130725 28}27|26(25
s > 31 32185343536
T.
38 Well 38/2W-23L
N.

] . Sec. 23
s
/ 34 D\ cile|a

N,
T
33 E \F G B
N. . \

7 . M| | K|

32 _ :
N. ' N P | Q R

FIGURE 2.--Sketch showing well-numbering system,
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DATA COLLECTION AND PROCESSING

The well data were collected principally from drillers, water-works
superintendents, and owners. 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 fo veriiy the location, to locatz the property, and to obtain
the name of the current property owner. Discrepancies between driller’s
location and the locaition of property shown in the plat books were corrected.
The locations of wells were checked further in the field if major discrep-
ancies existed between the driller‘'s location and the property record in
ithe 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 location of water wells and test holes, test holes
drilled for purposes other than water supply, and springs. Most of these
locations are shown to the nearest 10 acres. The basic data for the wells,
test holes; and springs are summariged in table 2. In addition, selected
drillert's leogs of wells and test holes are given in table 3.

Samples of water were collected at the time the well and spring sites were
visited. These water samples were analyzed in the field office for hardness,
alkalinity {(carbonate and bicarbonate), chloride, and sulfate content by stand-
ard titration methods. The alkalinity is expressed as carbonate and bicar-
bonate. The total iron content was determined at the well site immediately
after the water sample was collected by a visual method. The iron concentra-
tion was determined by matching the color of the treated sample to that of a
iiquid-color standard having a definite iron concentration in parts per
million. The results of the field chemical analyses (table 1) were used to
" select sites for collecting larger water samples for more comprehensive and
accurate chemical analyses by the 1laboratory of the Geoleogical Survey.

Observation wells were estabiished prior to and during the investigation
in order to determine the factors affecting the changes in storage in the
ground-water reservoir. Table 5 contains the water-level data collescted
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from these wslls. The observation wells were chosen so as to obtain water-level
information from artesian and water-table aguifers consisting of un;onsolidated
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 GEQLOGY AND SOURCES OF GROUND WATER

The oldest known consolidated rocks underlying La Porte County are of
Ordovician age, These rocks consist of dolomitic limestone and shale and
are overlain by dolomitic limestone; shale, and dolomite of Middle Silurian
age., The rocks of Ordovigian and Silurian age are not used as a source of
water supply in the county because they generally lie more than 400 to 500
feet below the surface, and the water they contain is highly mineralized,
having generally more than 5,000 ppm (parts per million) dissolved solids.

The rocks of Middle Silurian age are overlain by dolcomitic limestone of
Middie Devonian mge. These rocks underlie blue-black bituminous shale of
Devonlan age {Logan, 1932) or Devonian and Mississippian age (Patton, 1956).
This shele is listed as Devonian age in table 3. Few water wells have been
drilled into the rocks of Devonien and Devonian and Mississippian(?) age.
Although these limestones and shales are not extensively used as a source of
water in La Porte County, they are a potential source of water of uncertaln
quality and quantity. Locally the rocks of Devonian and Mississippien(?)} age
grade upward into shale of Mississippian age.

The bedrock is overlain by unconsolidatsd glacial drift of Pleistocene age.
The drift forms several prominent topographic features in the county (Leverett
and Taylor, 1915, pl. 6; Wayne, 1958) such as the Valparaiso moraine which
trends northeast-southwest across the northern cne-third of the county, the
former beaches and lake bottoms of glacial Lake Chicago in the extreme north-
western part, and the glaciofluvial plain in the southern part.

The unconsolidated rocks of Pleistocens age range in tnickness from about
20 to more than 325 feet., The rocks consist of glaciofluvial sand and gravei,
clayey till, and glaciolacusirine clay, silt, and sand., Glaciefluvial sand
and gravel underlies most of the county and locally is more tnan 170 fe=t thick.
The sand and gravel is the chief source of ground water for domestic and stock,
industrial., and public supplies. Wells are generally less than 200 feet deep
in this aguifer and yield from 5 to 2,000 gpm.

The unconsolidated xoecks of Pleistocens age are overlain locally by thin
aliuvium, eolian sand, and organically rich sand, silt, and clay of Recent
age. The dapositls of Recent age are too thin tc be a source of groundiwatez.

Piate z shows the availabiliiy of ground water in the unconscolidated rocks
underivliang the county. DPlate 3 shows the distribution of hardness of water
from the sand and gravel of Pleistocene age. The water is hard to very hard.

The hardness 1s generally greater tham 200 ppm and less than 500 ppm. Howewss,
in several sizeable areas in the northern part cf the county the hardness of

water is less than 200 ppm. In much of the county the iron content exceeds
maximum <concentration recommendaed in the U. 8, Publi< Health Service drinking-
water standards for iron and manganese tegether. In the northeastern part

therz are several areas where this standard is not exceeded by the iron
concentration.
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CONFINED AND UNCONFINED CONDITIONS

Ground water occurs in the consolidated and unconsclidated rocks of La Porte
County under confined (artesian) conditions or under unconfined (water-table)
conditions. Under confined conditions the saturated water-bearing material is
overlain directly by relatively impervious 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 La Porte 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. Where the water-
bearing material is sand and gravel, the well is generally finished with a
well screen set in the water-bearing material 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 screen and the water-bear-
ing materiazl., Where the water-bearing material is consolidated rock, the well

casing is generally driven a short distance into the rock, and the well is
finished as an open hole.

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 con-
structed 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 out of the hole ahead of the casing, the casing is driven 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 tc the slot and the gauze size of screens commonly used in
water wells.

0il or gas explorations generally are drilled by the cable-tool or rotary
method. Structure test holes for foundations and bridges generally are
drilled by the wash-boring method. In this method test hole semples usually

are collected by driving a sampling tube into 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) of
Equivalent screen openings: From an inch.
commercial catalogs for Gauze size: Number of wire strands
water-well supplies. per lineal inch.
Grain size Eguivalent screen opening
Material
Inches Miliimeters $lot size Gauze size
Gravel-————em—oee- >.0,08 »2 >80 0 mmmeeee
Very coarse sand- | .04 - .08 1 -2 ko -~ 8o <20
Coarse sand-—=———- -02 - 04 50 - 1 20 - o 4o - 20
Medium sand-.---=u 01 - .02 25 - .50 10 - 20 60 - ho
Fine sand-—-———-- 005 - .01 125 - .25 6 - 10 90 ~ 60
Very fine sand--. [.002 - .Q05 062 - ,125 | 00 mmmmmem ammaea
Siltemmmmmim e moeea .00015 ~ ,002 000« 062 |0 mmmeeee aaal
Clayummmmcm—————— &-00015 &ook | e e
SUMMARY

Preliminary evaluation of the basic data shows that adequate quantities of
ground water are available for domestic, stock; and locally for public and
industrial supplies from sand and gravel of Plelstocene age. The rocks of
Devonian or Devonian and Mississippian{?) age,; underlying the glacisl deposits,
are used only as a minor source of water and are a potential source of water
of uncertain quality and quantity. The Pre-Devonian bedrock is not used as a
source in the county.

The quaiity of water from the rocks of Pleistocene age varies. The hardness
of water is generally greater than 200 ppm and less than 500 ppm. However, in
several sizeable areas in the northern part of the county the hardness of water
is less tnan 200 ppm. Locally the iron content exceeds the maximum concentra-
tion recommended in the U. 8. Public Heaith Service drinking-water standards
for iron and mangansse together.

RECORDS

The records of ahout 900 wells and test holes and 5 springs are given in
table 2, The table contains information abcocut well construction, water levels,
yields and drawdowns, conditions of occurrerce, thickness and characteristics
of water-bearing materials; typs of pump, and other data. The aititude of the
land surface at all wells, except test borings, was interpolated from topo-
graphic maps or extrapolated from aerial photographs using the vertical con-
trol of the Topographic Division of the Geological Survey. Altitudes of

borings were leveled by the Federal or State agency for whom the borings were
made,



Table 3 contains the selected logs of about 400 wells and test holes.
This table gives the driller's description of the material encountered,

pertinent remarks with regard tc the material, and authors* interpretation
of the geologic age of the material,

The results of 203 partial chemical analyses of water are given in
table #. Of this number 198 were determined in the field office of the
Geological Survey, and 5 were determined by commerecial or other govern-
mental laboratories. This table gives information about geologic source,
temperature, concentration in parts per million (ppm) of iron, carbonate,
bicarbonate, sulfate, chloride, and hardness of water. The U, 8. Public
Health Service standards for drinking water are given in the table head-
notes for iron and manganese together, sulfate, and chloride. ¥No stand-
ards 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 hard; over 200 ppm very hard. Water
having a hardness of more than 200 ppm requires softening for many purposes.

Table 5 contains the records of water levels in 7 cobservation wells of
which 5 were established during the investigation and the rest prior to the
investigation. The water levels in the observation wells were obtained
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 highest water levels are given for the observation wells
equipped with recording gages, and periodic water levels are given for the
observation wells measured manually. Factors affecting the water levels

in the observation wells are alsc indicated. The location of the observation
wells is shown on plate l.
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Table 3.--Selected logs of wells and test holes in La Porte County, Indiana

Well 33/3W-10Q1

Type of record: Driller's log.

Altitude: 671 feet.

Thick-
Material ness Depth Remarks
(feet) | (feet)
Quaternary system:
Recent and Pleistocene series:
Organic matter—---=—— - 9 9
Sand, gray---——e——— oo, 33 ¥ ]
Clay, bluew———mmmmmmmm o 31 73
Clay, very soft, blue-—~—e—eaeeau 20 93
Hardpan-———————c - 3 96
Sand, yellow, with yellow clay
ballSmmmm—mm e 10 106
Sand and gravel-—————c—e—mmmeoem 10 116 | Shale at 116 feet.
Well 33/3W-18M1
Type of record: Driller's lag. Altitude: 668 feet.
Quaternary system:
Recent and Pleistocene series:
Sand--cc el 53 53
Devonian system:
Upper Devonian series:
Bhale-— e e e~ 39 142
Middle Davonian series:
1 - 22 1654
Well 33/3W~19L1
Type of record: Driller's log. Altitude: 666 feet,
Quaternary systemi
Recent and Pleistocene series:
Sand-=———— e 97 97
Devonian system:
Upper Devonian series;
Shale=-—=mmmm e o 23 120
Middle Devonian series:
Limg-m e e e 17 137
Well 33/4W-5R1
Type of record: Driller‘s log. Altitude: 680 feet,
Quaternary system:
Recent and Pleistocene series:
Top $0i)l-—m e 1 1
Sand, medium-~———c=—mmc e e 2 3
Sand, medium, brown---—————-~—-——- 3 6
Band, medium, gray---—————---u-- 21 27
Devonian system:
Upper Devonian series:
B T T T CYRPE S — 8 35

- 33




Table 3.--Selected 10as of wells and test holes in La Porte County--Continued

Well 33/hw-8A1

Type of 1ecordt Driller®s log.

Altitude: 675 feet.

Thick-
Matarial ness Depth Remarks
(fzet) | (feet)
Quaternary system:
Recent and Pleistocene series:
Fillusemmmmr e e e e m e 3 3
Loam, blacKk-w-wwm=- —— e 8 11
Sand, fine, clean--wsm—ummcn—cra 17 28
Cigy, grayjec=——== mommmro—se———a 28 56 | Shale at 56 feet.
Well 33/UW-9Nz
Type of record: Driller®s 10g. Altitude: 675 feet,
Quaternary systems
Recent and Pleistocene series:
Top SOLl-me——em s s i 3 3
Sand, dirty, yelloW-wom—m——m———- 5 8
Sand, medium, gray-—----—=——=n===- 10 18
Sand, coarse, and fine gravele-= 8 26
Mississippian systemt
Lover Mississippian series?:
Shale, gray-w---wm-mmm-cme——a-— bk 70
Devonian systems
Upper Devcnian seriess
Shale. brownwu-s--———w—acec—aoonaoo 75 145
Middiz Davonian series:
Limestone, whit@e-mwe—omm cmmmo 6 151
Limestone, soft, brown.--meesa—. i1 162
Limestone, hard, white-w-—=nwa-== 7 169
Limestone, vhite--coemvammcma s cnn 9 i78
Limsstone, hard. whiteo—-——-- — 9 187
Limestone, soft, browh---=——-—--.. 13 200
Limestone, soft, white-—vemma——-.. g 208
Iimestone, hard, white-——--—uoiim 13 221
Limestone, white and blue--=--- - & 223
Limestone, soft, yellow==mae—cas 21 2ih
Limestone, hard, white--———c.c—a- 6 250
Well 33/4wW-14M1
Type of record: Drilleris leg. Altitude: 668 feet.
Quaternary system:
Recent and Pleistocene series:
Sand---m=-= [P p—— ot e 8 1t v 36 36
Devonian system:
Upper Devonian series?:
Bhale e e e o7 133
Davenian and Silurian systemj undif-
ferentiated!
L IR m et b tas s 1 ms a1 o i kit s et e 389 522
Lime, chertye- - ——=e-mmmmme—w——— &5 587
Lime and snalgec=rmmmmmmma——nwameo 1i3 700




Tabls 3.--Selected logs of wells and test holes in La Porte County--Continued

Well 33/4W-14M1--Continued

Thick-
Material ness Depth Remarks
' (feet) | (feet)
Ordovician system:
Upper Ordovician series:
Shale and lime-——=—c—nmmmm———— 51 751
Bhalew——m e e 243 99l
Middle Ordovician series:
T =y S 58 1,052
Well 33/4W-15N1
Type of record: Driller’s log. Altitude: 668 feet.,
Quaternary system:
Recent and Pleistocene series:
Clay———-——— e 7 7
Sand-—m e 23 30
Devonian system:
Upper Devonian series:

Shalewmeme e e e 107 137 | Contained water with
hydrogen sulfide
gas.

Middle Devonian series:
Limem—— e e e e 29 166
: Well 33/4W-16D1
Type of record: Driller's log. ' Altitude: 674 feet.
Quaternary system: :
Recent and Pleistocene series:
Glacial drifte—c—eemcmmmmm—a o 22 22
Devonian system: '
Upper Devonian series:
Shale, black—=— e 103 125
Devonian and Silurian system; undif-
ferentiated:
Limem e e e 560 685
Ordovician system:
Upper Ordevician seriest

Shale, blug@=—=— e 21 706

LiMEmmmmm e e e mmmmim e e e 18 754

Shale, bluew-—-—we—mmmmmm L 758

Lime and shale=—===——eeooooooo_ 32 79b

. Shalem———m— e 210 | 1,000
Middle Ordovician series:
= T U 152 1,152
Well 33/4w-19G1
Type of record: Driller's log. Altitude: 673 feet.
Quaternary system:
Recent and Pleistocene series:
Top 50il and MUCK-————m—mmeomeaaem 4 4



Table 3.--Selected logs of wells and test holes in La Porte County--Continued

Well 33/4W-19G1l--Continued

Thick-
Material ness Depth Remarks
(feet) | (feet)
Quaternary system:
Recent and Pleistocene series:
Sand, fine-———-—mmmmmmm————————= 18 22
Sand, fine to medium, with
gravel-e——m——mmmmm e —— e m e 16 18
Well 33/4W-19Q1
Type of record: Driller's 1log. Altitude: 670 feet,
Quaternary system!
Recent and Pleistocene series:
Soillma——m—m———u e m———mm————m—————— 1 1
Clay,; sandy-memmee-—cmcm e e 2 3
Sand, filne-————-mmmmmem e 23 26
Sand, COArSEe=——-——mmmcmm—c o m——— 4 30
Clay, sandy-——-—w-ecmmcmee e —a— 2 32
Sand, coarse, with some gravel-- 7 39
Clay -— - —— - 6 4s
Well 33/4w-22A1
Type of records Driller’s log, - Altitude: 670 feet.
Quaternary system:
Recent and Pleistocene seriest
ST oV AP 4o Lo
Devonian system:
Upper Devonian series:
Shale=—— e 83 123
Devonian and Silurian systemj undif-
ferantiated:
LiMg~——m—m—mm— e mm e e 515 638
Lime, cherty-=—=m-m—-memee————— hé 684
LiMem e e e 6 690
Ordovician system:
Upper Ordovician series:
Shalem—————mm— e 20 710
Llmgm—— e e e e 3 713
Record missing-——————mmcmmme e 25 738
Shale-——emmeme e e 265 | 1,003
Middle Ordovician series:
LiMemmmmm e mm e e 131 1,13%
Well 33/hw-24D1
Type of record: Driller®s log. Altitude: 670 feet.,
Quaternary system:
Recent and Pleistocene series:
Sand and clay———c——mmmmmm o ny I



Table 3.--Selected logs of wells and test holes in La Porte County--Continued

Well 33/4W-24D1.-Continued

Thick-
Material ness Depth Remarks
(feet) | (feet)
Devonian system:
Upper Devonian series:
Shale-———————— e 97 121
Middle Devonian series!
LAme——————————— o m e Ly 185
Well 33/4W-26H1
Type of record: Driller's log. Altitude: 667 feet,
Quaternary system:
Recent and Pleistocene series:
Sand---—=-—m e e - 71 71
Clay—==—— = e e 6 77
Sande—-—c e e 11 88
Devonian system:
Upper Devonian series:
Shalemmmmm e e 32 120
Middle Devonian series:
Limee —— e e 8 128
Lime, sandy—-—————m—m—— e 15 1473
Lil@~=—s=— == — e e mm—mmm e 31 174
Well 33/4w-27D1
Type of record: Driller's log. Altitude: 668 feet.
Quaternary system:
HRecent and Pleistocene series:
Clay-=——mm—m e e 7 7
Sand-——=——m e e 28 35
Clay-—————— e 18 53
Sande-—em e e 13 66
Devonian system:
Upper Devonian series:
Shale-c—m—m—mm e e 100 166
Middle Devonian series:
Limemme e e e e 31 197
Well 33/4W-29M1
Type of record: Driller's leog. Altitude: 665 feet,
Quaternary system:
Recent and Pleistocene series:
Clay—~—=ms——mm = 8 8
Sande----cmm e ———— 31 39
Shale-—mmm e 6 45 | Clay?.
Sand---rere e 10 55
Devonian system:
Upper Devonian series:
Shale-~—mcm e e 89 14k




Table 3.--Selected logs of wells and test heoles in La Porte County---Continusd

Well 33/4W-29Mi--Continued

Thick-
Material ness Deptn Remarks
(feet) | (feet)
Devonian system:
Middlie Devonian seriest
LM m o cvar oot s e s s i i e e 35 179
Well 34/3W-13C1l
Type of record: Driller's 1o0g. Altitude: 680 feet.
Quaternary system:
Recent and Pieistocene series:
Cinder Se o mmim min i m rrr m t mi  hh i s o 3 3
Sand, medilmlemm-vwmmim et ————— 8 11
Sand, coarse, and some gravel=-- 2l 5
Sand, coarse, and gravelc———wawa 15 50
Clay——u—tum e e i e e e e 1 51
Sand, fine to medluMe-m—————————- h 55
Band, fine, muddy-———=—-cc——u--a 25 80
Clay, gray=————r—m oo —— 21 101
Well 34/3W-13Ch
Type ¢f record: Driller®s log. Altitudes 680 feet.
Quaternary system:
Recent and Pleistocene series:
S0il, Sandy-——m——m—m— - b 4
Sand, fine, clean-—e-=—mcmenaa—o 3 7
Sand, fine, muddy-——wmemmme——— 3 10
Gravel, fine, and sand-co=a-=sa.- ) 14
Gravel, medium, and sand---w-=—-- 12 26
Sand, coarse, and gravel-ws——w—wuu 20 k6
Gravel, fine, and Sand-ww-e—m- - 21 67
Sand, coarse, and gravelw—r=—-.=o 7 7h
Gravel, fine Lo coarse, with
coarse sande-a- o bt o s i s i 2 76 | A few clay balls.
Well 34/3W-13D1
Type of recocrd: Driller's 104, Altitude: 680 feet.
Quaternary system:
Recent and Pieistocene series:
Sand, medium, yelloww— . ~irmmae 9 9
Sand, ccarse, with some gravel-- 11 20
Sand, coarse, and gravel-———aw.u.. 15 35
Sand, CoarsSe - = ~wimriim e = — 5 40
Sand, coarse, and gravel«--woe— - 10 50
Sand, COArSE—v— e m e mm == 10 60
Sand, mediumle= e ome e e - 11 71
Clay, gray——e—mommam o miiea 3 74

- 38



Table 3.--Selected logs of wells and test holes in La Porte County--Continued

Well 34/9W-3i3H1

Type of record: Driller's log. Altitude: 675 feet.
Thick-
Material ness Depth Remarks
(feet) | (feet)
Quaternary system:
Recent and Pleistocene series:
Muck, black——————— e 6 6
Sand, dirty--———c—cmmmmmame—o 3 9
Sand, fine-—memm— e 8 17
Sand, medilh==——cmm o 21 38
Gravel, fine. and sand--—-—-——=-- 7 hs
Sand, fine-—=——=--—m~emmm—m————- 11 56
Clay—= == e ——— o 19 75
Sand, fine~r—emmmmm——— o 7 82
Clay, tough=———c e e 13 95
Sand, fine, and clay-===—=—=—=—- 8 103
Clay, tough==—-emercmmmme e 2 105
Band, fine, and clay----—--——e—-- 2 107
Clay, tough—-———~ceeem e 2 109
Clay, sandy, with some shaly
gravel-—-——s——ca e L 113
Devonian system:
Upper Devonian series:
Shale, BrowR-———————c—mamma— ..o 7. 120
Well 34/4W-4F1
Type of record: Driller's log. Altitude: 734 feet.
Quaternary system:
Recent and Pleistocene series:
Fille e e 2 2
Soil and sand--———— .. 6 8
Gravel, fine, gray, and sand-—-- 2 i0
Sand, medium, gray-—--————————-- h 51
Sand, coarse, gray--—-—----—-—————— L 55
Sand, medium, gray-==———=——=—u_._— 28 83
Devonian system:
Upper Devonian series:
Shale, blue—==— oo 55 1138
Clay, hard, black-—————————o—c—= 7 145 | Shale.
Shale, blue and black-—-==s-—muea 7 152
Shale, blacK-we=memcmecmcmme e 3 155
Shale, blue and black-—ecwc—c—a—o 8 163
Clay, hard-—--e—— e 10 1731 Shale,
Shale, black-————mmecmmmeemmmme e 7 180
Clay, hard, bhlacKke--—-cmecmmmea . 8 188 | Shale.
Shale, black-—————-c e e 2 190
Limestonge—=m—recmecmc e e 1 191
Shale, black-——————— e 36 227!

..39..



Table 3.:---8elected logs of wells and test holes in La Porte County--Continued

Well sh/hw-7K2

Type of record: Driller's log,

Altitude: 722 feet.

Thick-
Material ness Depth Remarks
(feet) | (feet)
Quaternary system:
Recent and Pleistocene series:
Top S5C1li-wmimmm e e i 1
Clay, sandy-w-m—mmocem e ——mmme 8 9
Gravel and sand-c-—c-come o —mae—. 11 20
Sand, medium-—-wemm———— Lo 60
Sand, fine-w——c—mcacecm—m e 12 72
Devonian system:
Upper Devonian series:
Shaie, blug-=m—eomme e mmme e 3 75
Well 35/1W-17R1
Tvpe of record: Driller's log. Altitude: 690 feet.
Quaternary system: ]
Recent and Pleistocene series: .~ ]
Top SOil-memcemc e e e e 2 2
Clay, blue, and sand--e-=w-m—a-- 6 8
Sand and gravel-w---caccecacaca= 22 30
Y e 10 40
Well 35/2W-1N1
Type of record: Driller®s log. Altitude: 689 feet.
Quaternary system:
Recent and Pleistocene series:
Muck and sand-—————mmmm e 3 3
Sande—rm e i i ———— 20 23
LA e e s ot i et e e v e 12 35
Gr AV 21—t m et vm e o omm s e e e 1 36
LAY re vr mm e e m e i s 12 48
Sand, coarse, clean-—-————mmeeee 20 68
Sard, fine. muddy.-———vomca—m——w- 7 75
Well 35/2W-3Az
Type of record: Driller‘s log. Altitude: 730 feet.
Quaternary system:
Recent and Pleisticcene series:
Sanduemuem e a e G 20 20
Sand, COArsSe-=rcmrm————m— e 10 30
Sand, mediume-—e——nee————— e - 18 48
Sand, fine-—-eome— e 14 62
Sand, mediime————m——mmmme e 22 84 | Clay at 84 feet.

. T)



Table 3.--Selected logs of

Well 35/2W-3C2

wells and test holes in La Porte County--Continued

Type of record: Driller®’s log. Altitude: 730 feet.
Thick-
Material ness Depth Remarks
(feet) | (feet)
Quaternary system:
Recent and Pleistocene series:
Top seil-=se——mm e 2 2
Sand, dirty———-~-e-——mmm e 16 18
Sand, COArSE——-emmmem e 27 ks
Sand, medium---e-mmmmemm e 23 68
Well 35/2W-3D1
Type of record: Driller®s log, Altitudes 736 feet,
Quaternary system:
Recent and Pleisiocene series:
S0ilam e e 4 b
Sand, dirty--eeee—muccmmm——a——a 15 19
Sand, fine, yellow==——ma—ma—na= 12 31
Sand, medium, gray--—-—-———w-comwmom 1k Ly
Sand, medium to coarser——ee—m——— 18 63
Clay—m-mme vt ———— 22 85
Well 35/2¥-3K1
Type of record: Driller®s log. Altitude: 728 feet.
Quaternary system:
Recent and Pleistocene series:
Top SOilme=mmc e e e 2 2
Sand and clay-—-—vm—m—mm——————— L [
Sand, COArSE—-m—wemmmm——— e —— e Y] 50
Sand, mediume—eeemm et 37 87 | Clay and fine sand
at 87 feet.
Well 35/2w-hMz
Type of record: Driller’s log. Altitude: 730 feet.
Quaternary system:
Recent and Pleistocene series:
Top SO0il-—mmme e 2 2
Sand, mediumem—me—smmm e 28 30
Sand, coArse-————emmmm .. 25 55
Sand, medium--———e—— 18 73
Clay——~——————mem e e e e —m——m 3 76
Well 35/2w-hM3
Type of record: Driller's log. Altitude: 730 feet.
Quaternary system:
Recent and Pleistocene series:
TOp SO1ll=mummmmmm e mmme et 5 5
Sand, yellow———-m~em—mmmmmm————- 28 33
Sand, medium, yellow-———-—-—--—ee- 6 39



Weil 35/2W-4M3--Continued

Tabie 3.--Seiected logs of wells and test holes in La Porte County--Continued

Thizk~
Material ness Depth Remarks
. (feet) | (feet)
Quaternary system:
Recent and Pleistocene seriesti
Sand, coarse, yellowrw——=——cm—meouw. » 5 by
Sand, coarse; graye-————ce—me——— ib 59
Sand, medium to coarse, gray---- 3 63
Sand, fine to medlum---cm——mee 7 70
Sand., fine-——————a-—————ameo———e é 76
Well 35/2W-5D2
Type of record: Driller®s log. Altitude: 727 feet,
Quaternary system:
Recent and Pleistocene series:
Top SO0llimummmmnimmrm s m—— 1 i
Sand, muddye-—=w= e — e ———— 9 10
Sand, COBrS@e=mme—mm—mmm———————— 30 ho
Sand, medium-—————m———————————— Ly 84
LAY mmeom e m e st o e i 5 89
Well 35/2W-5L1
Type of recordi Driller?'s log. Altitude: 730 feet.
Quaternary system:
Recent and Pleistocene series:
Clay and sandwe-—me——————omm—mm e 8 8
Sand, medium, yellowomwm=m=samoe 24 32
Sand, Fing-m—s—ameaacim—— v—e— - 12 Lh
Sand, coarse— -~ mi—mmmm——— ey 8 5z
Sand, medium =-commane... —————n - 20 72 | Ciay at 72 fee:,
Well 35/72W-7J2
Type of records Driller®s 1929. Altitude: 730 fzet.
Quaternary system:
Recent and Pleistccene series:
80il and dirty sand-e.—c——e————e ] 8
Sand, yelioWemme et i 27
Sand, yellow e mme o m i e 8 35
Sand, coarseu=--e-mewmme e we s 20 55
Sand, MEediume oo o mmmen s e ho 95
Sand, fine e —em 2 97 | Clay at 97 feet.
Well 35/2W-8Gl
Type of record: Driller’s log. Altitude: 726 feet.
Quaternary system:
Recent and Pleistocene series:
Clay. sandy--—===-immwumee—a- e 7 7
Sand, mediume--..=c-mo——————— k1 48
Sand, fine o emu e 5 53



Table 3.,--Selected logs of wells and test holes in La Porte County--Continued

Well 35/2W-8Gl--Continued
Thick-
Material ness Depth Remarks
(feet) | (feet)

Quaternary system:
Recent and Pleistocene series:
Sand, medium-—-e-mccmm—————an 19 72
Sand, fine~——————mmm——— o 9 81

Well 35/2W-10E1
Type of record: Driller's log. Altitude: 720 feet.
Quaternary system:

Recent and Pleistocene series:

Clay and sand--—-———c—mmme— e 4 L
Sand, mediume=——=mu oo 56 60
Sand, coarse-——————-cmmmm—————a 20 80
S8and, coarse, and gravel-—-——-—- 7 87
Sand, medium-~—=—=-=—m-m——_————— 9 96

; Well 35/2W-11D1
Type of record: Driller®s log,. Altitude: 710 feet,
Quaternary system:
Recent and Pleistocene series:

Sand, yellow——=———ccmcmmm 10 10
Sand, coarse=—-mmcmmmmmm . 15 25
Sand, fine—-—-——————————— . __ 29 5h | Clay at 54 feet.

Well 35/2W-11H1
Type of record: Driller's log, Altitude: 688 feet.

Quaternary system:
Recent and Pleistocene series:
Muck-- e e e 2 2
Muck and sande-———— oo 4 6
Sand, fine--————=—————mem————- 6 12
Gravel and sande-—~—a—mrmmcema——- 2 14
Clay=——m e e e 22 36
Sand, mediuMee-—emcme—— e o 10 T
Clay===-m==——mm—cm e m—— e 18 6l
Sand, fine—=—————e o~ 26 90 | Clay at 90 feet.

_ Well 35/2W-124A1
Type of record: Driller‘s log. Altitude: 685 feet.

Quaternary system:
Recent and Pleistocene series:
MUCK-——— et e m————————— 4 L
Sand, fine -—em——mmcmccemamaaa 12 16
Sand, coarse@-———-rmc e mm——————— L 20
Sand, mediume——=mce-m—am - 5 25
Sand, coarse=-———— e 5 30
Sand, fine-—c——e e 15 L4s




Table 3.~~Selected iogs of wells and test holes in La Porte County--Continued

Well 35/2W-12A1~-~Continued
Thick-
Material ness Depth Remarks
(feet) | {feet)

Quaternary system:
Recent and Pleisiocens series:

Sand, mediumem-wvo i ———— 10 55
Sand, cOArse—mme—mmmme—me————— 4 59
Cilaymmmm s —mmmmm e ——— 9 68
Sand; finew-——=mecmmmcmem—e————o 27 95
Sand with clay strips—-———--—-——a- 9 104

Well 35/2W=-1243
Type of regord: Driller’s log. Altitude: 685 feet.

Quaternary system!
Recent and Pleistocene series:
Muck and marl-—-ce-—cacccmcvi——ea 5 5
Sand, fine-memmccccmm—— e mi—— - 11 16
Sand, medjium-c——m—mmmn e mmm—ae e 9 25
Sand, CoarsS@————amee— e 13 38
Sand, [in@e-~emmccmmm e e 27 65
Sand, fine, muddy-—-wwrraamanam.— 7 72
Clay e—m e e s i e e 6 78
Sand, fing-rm--—mmcm e 17 95
Sand, fine, muddy-—-—w-—c———aaa—q 9 104

Well 35/2W-12H1
Type of record: Driller's log. Altitude: 686 feet.

Quaternary system:
Recert and Pleistocene seriest
MUG K = — e e [ 5
Sand, fine-——wemem—ocm—aoa N 9 14
Sand, CoarsSEu——=-- —————————————— 21 35
Sand, fing-—cmeoecmmcme e —————— 18 53
Sand, COArSe--e——mwmmmmaem—— 11 6l
Clay with sand strip$e——————e—-— 3 68
Claye o i m s e e 7 75
Sand, finfe——me—am— e 7 82
Clay and muddy sand-—--—c-m—e-o- 13 95 | Clay at 95 feet.

Well 35/2W-12H2
Type of record: Driller’s log. Altitude: 685 Zeet.

Quaternary system:
Recent and Ple¢istocene series:
Mucke- oo mm e - e 3 3
Clay— e e e 2 [
Sand and marle--ce—mm e 3 8
Sand-m- e ———— e ————— 3 1l
Gravel and sand-—-—=——wmemmu—n. k1 52
Gravel, largew—weo—eem—emooae—— 4 56
CLAY am i i ot et 4 &0




Table 3.--Selected logs of wells and test holes in La Porte County--Continued

Well 35/2W-12H2--Continued

Thick-
Material ness Depth Remarks
(feet) | (feet)
Quaternary system:
Recent and Pleistocene series:
Sand, muddy-—==-a——e . ] 6
Sand, fine, cleaD-==c——commmo o 8 72
Sand, fine, becoming muddy-————— 6 78
Well 35/2W-16B1
Type of record: Driller's log. Altitude: 715 feet.
Quaternary system:
Recent and Pleistocene series:
Top S0id-som e 1 i
Sand, coarse-~———— - 34 35
Sand, mediuwm——-cemmmmme— 14 ho
Clay, hlug———mmmmmm e 11 60
S8and, medium—————-eem— e 4 6L
Sand, fine——————cooommmmmmma_a 17 81
Well 35/2W-18N2
Type of record: Driller‘s log. Altitude: 718 feet.
Quaternary systems:
Recent and Pleistocene series:
So0il, sandy—-—====m— oo 21 21
Sand, browh-——==———e— 10 31
Sand, light-brown---——————a——c- 18 ko
Sand, gray-——=-—=———-mmmmemm—e. 15 64
Sand, fine, and gravel-————e-e-e—a 10 7h
Gravel and clay—==—e—c . 5 79
Sand, muddy-—-—m-cmom e o 11 90 | Clay at 90 feet.
Well 35/2W-18N3
Type of record: Driller¢s log. Altitude: 723 feet.
Quaternary system:
Recent and Pleistocene series:
Boil, sendy--———mmmm o 19 19
Sand, light-brown-—-———cmmmmooee 29 48
Band, clean., gray---———e———eeeuaa 21 69
Gravel and clay——~=——mme—m—a 5 74
SanA—~ e e m e e 10 8h
S8and, fine, clean--—=====—e—ao——_ 5 89
Sande — - o e e 11 100
Sand, fine, clean~——=———ccoea_ 2 102 | Clay at 102 feet.

T



Tabie 3.--Seiected i1ogs of wells and test hoies in La Porte County--Continuad

Wzll 35/2W-30G1

Type of record: Drillsr®s log. Altitude; 691 rect,
Thick-
Material ness Depth Remarks
(feet) | (feet)
Quaternary system:
Rezent and Pleistocene series:
Sand, yellow, and clay--=-—====== 20 20
Sand, fine, gray---—-—wm————wo—- ——— 5 25
Clay, blug-—rommm e m e e 2 27
Sand, fine, and clay-—=-=——we=—= ik 5|
CLlay - mm—— e i e et o L7 88
Sand, fine, and clay--—=--———w-- bz 131
Clay with brown shaleww-—--—- —— 69 200
Devonian system?
Upper Devonian saries:
Shale, blacKke=r—rmwmnumc e mma 20 220
Shale, Dlu@mmemmcmem—m— e —w—————— L 224
Shale, browWh-—=—me—— e — e 28 252
Middle Devonian series:
Lime,; browl-———————e——caaee——- —— 3 255
Limestone, white-——-——smmemmeca—o 1 259
Limestone, brown----——-- ———minian 39 z98
Well 35/4W-31P1
Type of recordy Driller's log. Alftitude: 738 feet.
Quaternary system!
Recent and Pleistocene seriest
Top SCllum—m—rmima o s e - 1 i
Sand, fine-==- T 17 18
Sand, fine, whife:—cerevme—meens 79 97
Mississippian system?s
Lower Mississippian series?!
Shale, gray«=m—ee——rseme————— 87 184
Weil 36/1iw-2Q1
Type of record: Drillsr*s log. Altitude: 700 feet.
Quaternacy system:
Recent and Pleistocene series:
Sand and gravel-——-——cemmameaa- i7 17y
Quicksand, yellow -——e———mea—a——uu 175 192
Mud, soft, gray-————m—immm - - 8 200
Devonlian systems
Upper Devonian series:
Shale. dark to gray--browfe-—--———- 50 ~50
Devonian and Silurian system; undif-
ferentiated:
Limestone, fossilifierous, porous,
buff to brown. with pyrite---- 60 310
Anhydrite, white, and gray
4 iME ST OTIE e rreaom e rm shrim s 1m i s it s 110 k2o

- L6 .




Table 3.--Belected logs of wells and test holes in La Porte County--Continued

Well 36/1W-4Ql--Continued

Thick-
Material ness Depth Remarks
(feet) | {feet)
Devonian and Silurian system; undif-
ferentiated:
Dolomite, buff, with some
anhydrite-r~—e—m—mmmmm e 70 k90
Dolomite, cherty, blue to
light-buff--ecmm e 10 500
Dolomite, hard, cherty, blue-
gray~———— e m—— e 1o 510
Dolomite, shaly, blue-gray,
with pyrite———— oo, ho 550
Dolomite, granular, light-buff-- 30 580
Dolomite, bituminous. brown
to buffem e 10 500
Dolomite, granular, bluish-white 10 600
Dolomite, granular, yellowish-
White——m— e 75 675
Well 36/1W-16B1
Type of record: Driller’s log. Altitude: 695 feet.
@Quaternary systems
Recent and Pleistocene series:
Clay and sand-——-cemmmm e 10 10
Clay, blue-—cme e = 10 20
Sand- s mmm e 2 22
Gravel, mediUm —=mm—mm——m——— . ) 26
Well 36/1W-18K1
Type ©of record: Driller's log. Altitude: 705 feet.
Quaternary system:
Recent and Pleistocene series:
Band. browne—-—==-cmmmmm o —e 10 10
Sand, fine, brown-w—-—-—emmaaaw 8 18
Sand, fine to coarse-—-=—-ee-aa- 5 23
Sand, coarse, Drowhe—=—e-—ecme—a—ao 5 28
Well 36/1W-33H1
Type of record: Driller"s log. Altitudes 687 feet,
Quaternary systemi
Recent and Pleistocene series:
Sand- =~ e 6 6
Shale; blu€———— oo ks 51| Shale fragments
(gravel).
Quicksand, gray------ m—————————— 68 119
Clay, yellow, and gravel--——-—--= 32 151
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