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GROUND-WATER RESOURCES OF NORTHWESTERN INDIANA
Preliminary Report: Newton County

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

ABSTRACT

Newton County, in northwestern Indiana, has an area of about 413 square
miles. Glaciofluvial sand and gravel of Pleistocene age is the chief source
of ground water in much of the county. Wells that tap this source generally
are less than 120 feet deep and yield as much as 600 gpm (gallons per minute).
The dolomitic limestone of Devonian age is used extemsively in the central
and extreme southeastern parts of the county. Wells that tap this source gen-
erally are less than 250 feet deep and yield as much as 500 gpm. Water from
the rocks of Devonian and Pleistocene age varies somewhat in chemical quality.
Field chemical analyses show the hardness of water from rocks of Devonian age
generally is greater than 60 and less than 250 ppm (parts per million). The

hardness of water from rocks of Pleistocene age generally is greater than 100
and less than 300 ppm.

This preliminary report contains tabulated records of about 280 wells and
test holes giving information about well construction, water level, condition
of occurrence, and characteristics of water-bearing material; selected logs for
about 80 wells and test holes giving driller's description of material penetrated
and authors' interpretation of their geologic age; results of about 240 field
chemical analyses giving hardness of water and the bicarbonate, chloride, iron,
and sulfate contents; and water levels in 4 observation wells indicating the
magnitude of short-term and long-term water-level fluctuations in the consoli-
dated and 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 Newton County shows the location of each well or test hole
listed in this report. Additional maps show the availability of ground water
in the county and the areal distribution of hardness of water from the con-

solidated rocks of Devonian age and the unconsolidated rocks of Pleistocene
age,



INTRODUCTION

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 investiga-
tion is being made by the U. S. Geological Survey in cooperation with the Div-
ision 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 tenth of a series of 10 preliminary reports to be
published on the ground-water resources and geology of northwestern Indiana.
The purpose of the report is to make the basic data ceollected during the in-
vestigation available to the public and to provide a preliminary evaluation
of the ground-water conditions and geology as am aid to development of ground-
water resource$. 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 immediate supervision of C. M. Roberts,
district geologist for Indiana.

Location and Areal Extent

Newton County is in the northwestern part of Indiana (fig. 1). The county
is roughly rectangular and includes about 413 square miles, It is bounded on

the north by Lake County, on the south by Benton County, on the west by:ILllirois,
and on the east by Jasper 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 is assigned each well or test hole indicates
its location according to the official rectangular public-land survey. For
example, in the number for well 29/8W-36H1, the numbers preceding the hyphen
indicate that the well is in T. 29 N., R. 8 W. The first number after the
hyphen indicates the section in which the well is located. Each quarter-quarter
section (40-acre tract) within a section is assigned a letter symbol as shown
on figure 2, Within the quarter-quarter section the wells and test holes are
numbered consecutively. Therefore, well 36H1 is the first well listed in SEYNEX
sec, 36, T. 29 N., R, B W,
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FIGURE 2 - Sketch showing well-numbering system



Acknowledgments

The authors thank all persons who contributed time, information, and
assistance during the collection, tabulation, and processing-of data for this
report, R. J. Vig, formerly of the Geological Survey, and H. €. Kost of the
Indiana Department of Conservation assisted in processing the data in the
field, Well drillers, whose names are listed in the table of well records,
furnished information summarized in tables 3 and 4.

The authors also thank the following government agencies which provided
information for the report: Divisions of 0il and Gas and Water Resources,
Indiana Department of Conservation and Indiana State Board of Health.

DATA COLLECTION AND PROCESSING

The well data were collected principally from drillers, water-works super-
intendents, and owmers. 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, to locate the property, and to obtain the name of
the current property owner. The locations of wells were checked further in
the field if major discrepancies existed between the reported location and the
property record in the plat books, if the location given 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 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 3. In addition, selected driller's logs of wells and
test holes are given in table 4,

Samples of water were collected at the time well sites were visited. These
water samples were analyzed in the field office for hardness of water and alka-
linity (expressed as bicarbonate) and chloride and sulfate contents by standard
titration methods. The iron content of the water was determined at the well
site immediately after the sample was collected. A visual method was used to
determine the irom concentration in parts per million by matching the color of
the treated sample to that of a liquid-color standard having a known iron con-
centration. The results of the field chemical analyses (table 5) were used to
select sites for collecting larger water samples for more comprehensive chemical
analyses by the laboratory of the U. §. Geological Survey.

Observation wells were established prior to and during the investigation in
order to obtain relative changes in storage in the ground-water reservoir. Table
6 contains the water-level data collected from these wells. The cbservation
wells were chosen s0 as to obtain water-level information from artesian and.
water-table aquifers. Wherever 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 Newton County are of Cambrian
and Ordovician age. These rocks consist of dolomite, dolomitic limestone, sand-
stone, shale, and siltstone. The rocks of Cambrian and Ordovician age are not
used as a source of water because they generally lie more than 1,300 and 600 feet

respectively below the surface, and the water ‘they contain is probably highly
mineralized,.

The rocks of Ordovician zge are overlain by dolomitic limestone, shale, and
dolomite of Middle Silurian age. These rocks are used locally in the northern
half of the county as a source of water for some domestic, stock, and public
supplies. Wells that tap this aguifer are generally less than- 200 feet deep and
yield as much as 30 gpm (gallons per minute). Much of the material of Silurian age

listed in table 3 as limestone or limestone (?) is either dolomitic limestone or
dolomite.

The rocks of Silurian age are overlain by dolomitic limestone and dolomite
of Middle Devonian ige. These rocks underlie blue-black bituminous shale of
Devonian age (Logan, 1932) or Devonian and Mississippian age (Patton, 1956).
The dolomitic limestone of Middle Devonian age is used extensively in the
central and extreme southeastern part of the county for domestic, stock, and
public supplies.® Wells that tap this aquifer are generally less than 250 feet
deep and yield as much as 500 gpm. The shale of Devonian and Mississippian(?)
9ge is used as a source of water locally in the southeastern part of the county
and wells that tap this sourée yield from less than 1 to 15 gpm.

The shale of Devonian and Mississippian age is overlain by limestone and
sandstone of Mississippian age. These rocks are used as a source of water in a
small area in the extreme southeastern part of. the county.

The bedrock is overlain by unconsolidated glacial drift of Pleistocene age.
The drift forms several topographic features in_the county (Leverett and Taylor,
1915, pl. 6; Wayne, 1958) such as the Marsailles moraine in the central patt;
the ground moraine in the central and southern parts; the glaciolacustrine

pPlains in the southern part; and the sand-covered glaciofluvial plains in the
northern part.

The unconsolidated rocks of Pleistocene age range in thickness from less than
10 to more than 125 feet. The rocks consist chiefly of clayey till, glaciofluvial
sand and gravel, some glaciolacustrine clay and silt, and some wind-blown sand.
The glaciofluvial sand and gravel is the chief source of ground water in much of

the county. Wells that tap this aquifer are generally less than 120 feet deep
and yield as much as 600 gpm.

The unconsolidated rocks of Pleistocene age are overlain locally by thin
alluvium, wind-blown sand, and organically rich sand, silt, and clay of Recent

age. The deposits of Recent age are generally too thin to be a source of
ground water.

Plate 2 shows the availability of ground water in the consolidated and un-
consolidated rocks underlying the county. Plates 3 and 4 show the areal dis-
tribution of hardness of water from the rocks of Devonian and Pleistocene age.

Table 1 indicates the significance of the varions constituents and properties
of the water that are listed in table 5.

-6 =



Water from the various sources in Newton County differs greatly in quality,
The water from the rocks of Silurian age is moderately hard to very hard. The
hardness is generally greater than 12U and less than 260 ppm (parts per million).
The range in concentration of selected constituents and properties is summarized
in the table below. This table shows the minimum, mode, and maximum concentra-
tion of various constituents and properties of water from rocks of Silurian age.

Constituent or property Minimum Mode Maximum
(ppm} (ppm) (ppm)
Iron (Fe)l------—--rre=c=mmeeea—e- <0.1 -— 5
Bicarbonate (HCOS) ————————————— 156 --- 561
Sulfate (50,)---=-=---=-=-ccum-- <5 I a 85
~Chloride (C%) —————————————————— <h N 96
Hardness as CaCly----m-mm~mmo- 88 —— 356

Table 1.--Significance of selected dissolved mineral constituents
and properties of ground water af

Constituent or o
property Significance

Iron {(Fe) Oxidizes to reddish-brown sediment upon exposure to

air. More than abeout 0.3 ppm stains laundry and
utensils reddish-brown. More than 0.5 to 1.0 ppm
imparts objectionable taste to water. Larger
quantities favor growth of iron bacteria. Objection-
able for food processing, textile processing, bev-
erages, ice manufacturing, brewing, and other pur-
poses.

Bicarbonate (HCOB) Bicarbonate in conjunction with carbonate (CO_) pro-
duces alkalinity. Bicarbonate of calcium and
magnesium decomposes in steam boilers and hot
water facilities to form scale and release
corrosive carbon-dioxide gas,

Sulfate (504) Sulfate in water containing calcium forms hard
scale in steam boilers. 1In large amounts sulfate
in combination with other ions gives bitter taste
to water., Some calcium sulfate is considered
beneficial in the brewing process. .

Chloride (C1) Gives salty taste to drinking water when present in
large amounts in combination with sodium. In-

creases the corrcsiveness of water when present in
large amounts.

Hardness as CaCQ., (Cal- Hard water increases amount of soap needed to make
cium and magneSium) lather. Forms scale in boilers, water heaters,
and pipes. Leaves curdy film on bathtubs and

other fixtures and on materials washed in the
water.

a/ Adapted in part from Palmquist and Hall (1961), p. 34-36.



The water from the rocks of Devonian sge is soft to very hard. The hardness
is generally greater than 60 and less than 250 ppm. The range in concentration

of selected constituents and properties from this source is summarized in the
table below.

!
Constituent or property Minimum i Mode Maximum

(ppm) | (ppm) (ppm)
Iron (Fe)-=-==--=--s-e-mocouonnae- <0.1, po--- >7.5
Bicarbonate (HCO,)-=----=---=--=-- 278 | 367 791
Sulfate (50,)---F====---vummmm——— 5 1 o--- 210
Chloride (CH)-nmmmmmmmommcacoaaas <4 I8 124
Hardness as CaCOS) ---------------- 32 i 92 324~

The water from shale of Devonian.and Mississippian(?) age is moderately
hard to very hard. The hardness is generally greater than 120 and less than
250 ppm. The range in concentration of selected constituents and properties
from this source is summarized in the table below.:

{
Constituent or property Minimum Mode Maximum
(ppm) (ppm) (ppm)
Ivon (Fe)--—--=rremcr———m—mer e <0.1 -—— &
Bicarbonate (HCOa) ---------------- 264 368 659
Sulfate (8Q,)-—->--------—--=- r———— 5 11 400
Chloride (C&) ————————————————————— <4 7 64
Hardness as CaCO3 ————————————————— 76 136 596

The water from the rocks of Pleistocene age is soft to very hard. The hard-
ness is generally greater than 100 and less than 300 ppm. The range in concentr :-
tion of selected constituents and properties is summarized below. ’

Constituent or property Minimum Mode Max imum
(ppm) (ppm) (ppm)
Iron (Fe)=----m-—mmeummmmmcmmemaa <0.1 --- - >7.5
Bicarbonate (HCOB)——-—------—--4—- 93 161 532
Sulfate (S0,)==-Z-----cammumnnnnns 5 - 255
Chloride (CI}----------cc--no---- <4 6 96
Hardness as CaCO3 ----------------- 20 184 640

CONFINED AND UNCONFINED CONDITIONS

Ground water occurs in the consclidated and unconsolidated rocks of Newton
County under confined (artesian) conditions or under unconfined (water-table)
conditions. Under confined conditions the aquifer (water-yielding material)
is overlain directly by relatively impervious material, and the water will rise
above the level at which it is encountered in the aquifer. Under unconfined
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conditions the aquifer is overlain directly by penmeable unsaturated material,
and the water will agt. rise above the. level at:which it is ‘éncountered.

TYPES OF WELLS

Drilled, driven, and jetted wells are the principal types of wdter wells
used in Newton County Most water wells 3-inches or more in diameter are
constructed by the cable-tool or percussion method. Where 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 modifica-
tion of this type of well, the gravel-packed well, has a gravel lining inserted
between the well screen and the water-bearing material. " Where the water-bear-
ing 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. However, a
few wells drilled in shale have been finished with a screen and a gravel pack

in order to prevent the shale from caving into the hole after completion oﬁ '
the well. :

Water wells less than 3-inches in diameter are constructed in unconsolidated
material by driving or jetting. The driven well consists of a2 small-diameter
pipe having a drive point attached to the end, which is driven into shallow
water-bearing material. The jetted well is constructed 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 down 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 2 relates the

grain-size in inches and millimeters to the slot and the gauze size of screens
commonly used in water wells,

Table 2.--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 water- Gauze size: Number of wire strands per
well supplies. ‘ lineal inch.
Grain size ' Equivalent screen opening
Material- . :
Inches Millimeters Slot size Gauze size
Gravel----------- : >0.08 - > 2 > 80
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-------- 005 . - .01 125 - .25 6 - 10 90 - 60
Very fine sand—-- . 002 - .005 062 - 125 - .- - - - - -
Silt-~-=-r==v===- .00015 - .002 004 - 062 - - - - - == -
Clay----==c=vn-=-- <. 00015 - <.004 - - - - -




SUMMARY

Preliminary evaluation of the basic data shows that adequate quantities of
ground water are available in most of the county for domestic, stock, and leocally
for public and some types of industrial supplies from the rocks of Devonian and
Pleistocene age. The rocks of Devonian age are used extensively as a source of
water in the central and extreme southeastern parts of the county and the rocks

of Pleistocene age in much of the rest of the county. The water from these two
sources is soft to very hard.

RECORDS

The records of about 280 wells and test holes are given in table 3. The
table contains information about well construction, water levels, yields and
drawdovns, conditions of occurrence, thickness and characteristics of water-
bearing materials, type of pump, and other data. The altitude of the land sur-
face at wells and test holes was interpolated from topographic maps.

Table 4 contains the selected logs of about 80 wells and test holes. This
table gives the driller's description of the material encountered, pertinent

remarks with regard to the material, and authors' interpretation of the geologic
age of the material.

The results of about 240 partial chemical analyses of water are given in
table 5. The analyses were determined in the field office of the Geological Sur-
vey. This table gives information about geologic source, temperature, concen-
tration in parts per million of iron, bicarbonate, sulfate, chloride, and hard-
ness (calcium, magnesium) of water. The U. 5. Public Health Service standards
for drinking water are given in the table headnotes for iron and manganese to-
sethor, sutfate  zud coreriid, Mo official standards have been established
for hardness of water. However, water with respect to hardness genmerally is
classified (Lamar, 1942, p. 25-26) as follows: (-60 ppm soft; 61-120 ppm
moderately hard; 121-200 ppm hard; more than 200 ppm very hard.

Table 6 contains the records of four observation wells of which three were
established during the investigation and onme 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. Daily 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 also indicated. For additional water levels see water-
supply papers listed under U. S. Geological Survey in selected bibliography.
The location of the observation wells is shown on plate 1.

- 10 -
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Table 4.--Selected logs of wells and test holes in Newcon County, Indiana

Well 27/8W-6R1

Type of record: Driller's log. Altitude: 664 feet.

Thick- :
Material ) ness !?zzzz) Remarks
{feet)
Quaternary System:
‘Recent and Pleistocene Series:
Clay, vellow=====cemcmcnn—eue 15 15
Clay, blue--==-m-ecmccmuccacaaaa 25 40
Gravel and sand---------+---—---- 1 41
Hardpan and blue clay--=-=======-- 22 63
- Sand, fine, and gravel----------- . 7 70
Mississippian and Devonian Systems:
Lower Mississippian and Upper Devonian Series:
‘Rock, soft, yellow and black----- . 18 88 Shale.
Rock, hard, brown----------«----- 110 98 Do.

. : Well 27/8W-10E1
Type of record: Driller's leog. Altitude: 667 feet.
Quaternary System:. Bl
Recent and Pleistocene Series:
Clay, vellow-~=-=-mmmmmmeaans - 10 10
Clay, sandy, gray-----c--cuecuwc-a- 34 44
Mississippian and Devonian Systems:
Lower Mississippian and Upper Devonian Series:
Shale-===—=-smmmeemmrommmmme—n e | 54 98
Devonian System:
Middle Devonian Series:
Limestone--===-emceccccccc e e e 16 114

Well 27/8W-14Cl
Type of record: Driller's log. Altitude: 682 feet,

Quaternary System:
Re‘dent- and Pleistocene Series:
Top SOLl---memmme et ee e 1 1
Sand, yellow-----------c-c-nm-——- 6 7
Band and gravel-------=--c-ceaaa-- 1 8
Clay, gray, and gravel----------- 23 31
Clay, shaly, brown----========-=-- 1 32
Mississippian and Devonian Systems:
Lower Mississippian and Upper Devonian Series:
Shale, brown=-w==---a--ccucucoaan 38 70
Shale, green-e-sr--cocooooco—-- 35 105
Shale, browm-------c-cccmmmccn-a 2 107
Devonian System:
" Middle Devonian Series:
Limestone and gypsum=-==«==-=w==== 23 130
Crevice, no cuttingg-=-=-w-=v--u- 9 139
Limestone and gypsum------~---- -- 46 185

- 20 -



Table 4.--Selected logs of wells and test holes in Newton Gounty--Cont.

Welli .7 /&W-150% ..
Type of record: Driller's log. ~~ ~  ~ Altitude: 679 feet.
- Thick
Material i ness Depth Remarks
' o I (feet) !(EQEE) _
Quaternary System: - . ;
Recent and Pleistocene Series:
Top soil------=-=--ccmmmmmemnmn 2 , 2
Sand, yellow---c---reremmcccaanan- i 7 P9
Sand, muddy, gray--------=—------ 3 % 12 :
Clay, gray, and gravel------<=--- 18 30 ;
Mississippian and Devonian Systems:
Lower Mississippian and Upper Devonian Serles
Shale, brown----=--c-ceucammeo—— . 50 80
Shale, green--------c-c-meoamenaa- l 17 97
Shale, brown---------c-cceooocwa-—- P20 117
Devonian System: {
Middle Devonian Series: t :
Limestone and gypsum------~------ ' 138 | 255

Well 27/8W-14C4
Type of record: Driller's log. Altitude; 681 feet
Quaternary System:
Recent and Pleistocene Series:

Dirt, black-==-==-=-cccmmmacau .3 :3
Sand and gravel; brown----------- i 6 9
Clay, gray, and gravel----------- .25 {34

Mississippian and Devonian Systems:
Lower Mississippian and Upper Devonian Serles

Shale, brown----=-cccccacacaaa_o- L 43 77
Shale, green-—---~-=-------—--————-- v 27 104
Shale, brown and green----------- i1 105
Shale, brown and lime-rock=------- o1l 116
Shale, brown and green----------- ., 8 124

Devonian System:
Middle Devonian Series: 3
Limestone and gypsum============= bo21 145

Rock, coarse, broken-----=-==-=---. | 10 155
Limestone and gypsum-e----------- i 5 160

Well 27/8W-14C5
Type of record: Driller's log. Altitude: 682 feet.

Quaternary System:
Recent and Pleistocene Series: :

Top SOil--memmmm e cmmecvaa el -

Sand, muddy----~------=-----cu--uu

Sand and gravel--=--ccccoccomcaaaoa

Clay, gray, and gravel-----------

Clay, black--===-cmmmemcnmecmnaa

|
|

H M
N W = Ch e
oW
W 00~ =
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Table 4.--Selected logs of wells and test holes -in Newton County--Cont.

Well 27/8W-14C5--Cont.

Thick- Depth
Material ness (feet) Remarks
' (feet)
Mississippian and Devonian Systems:
Lower Mississippian and Upper Devonian Series:
Shale, brown, with some black
shale at top--------=====---=-= 17 60
Shale, black-----==c--ccmuanme- 9 69
Shale, black, with streaks of
green shale---w-cemmmcmcmaannaa- 6 .75
Shale, green---==--co———-oo—oo 58 133
Shale, blu@===-=-cccccccmccceenax 2 135
Devonian System: )
Middle Devenian Series:
Limeston@====--ccoccoccmaoaocemams 50 185

Well 27/8W-14D1
Type of record: Sample study by E. J. Wohler, 10-27-58.

Altitude: 681 feet.

Quaternary System:
Recent and Pleistocene Series:

$ilt, tan and browm, with sand--- 5 .5

Gravel, silty----==-==--=-cecemeea- 6 11

Clay, silty, pebbly, blue-gray--- 27 38
Mississippian and Devonian Systems:

Lower Mississippian and Upper Devonian Series:
Shale, fissile, pyritic, black--- 7 45
Shale, clayey, pray-=-----=-=-==-=- 40 85
Shale, limy, "gray~===-=======-c--=- 24 109

Devonian System:

Middle Devonian Series:

Limestone, shaly, pyritic, gray-- 11 120
Limestone, partly crystalline,

pyritic, gray to black-=======- 9 129
Limestone, crystalline, gray to

wWhite--==c-cmccmmmmnm e —uoas 5 134
Limestone, argillaceous, blue-

gray, with disseminated cal-

cite crystals--=--veucacceoen- 2 136
Shale, limy, dark-gray----=-~-=-- 4 140
Limestone, crystalline, pyritic,

white ko gray-----=---==cc-c-==- 5 145
Limestone, argillaceous, gray---- 5 150
Limestone, crystalline, gray----- 23 173
Record missingw-==~====--cmeeacaaa- 4 177
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Table 4.--Selected logs of wells and test holes in Newton County--Cont.
Well 27/8W-17al
Type of record: Driller's log. Altitude: 669 feet.
Thick- i
Material ness ?;222) Remarks
{feet)
Quaternary System:
Recent and Pleistocene Series:
Clay, yellow----===-cocr—uemumm—— 10 10
Clay, gray--------—-c==s-cccaeeaa- 10 20
Clay, sandy, gray----=-======r——== 35 55
Devonian System:
Middle Devenian Series:
Limestong=-=-======-=-=-—=w-~---—<- 9 64
Well 27/8W-19E1
Type of record: Driller's log. Altitude: . 683 feet.
Quaternary System:
' Recent and Pleistocene Series:
Top soil and yellow clay-=--=-=--= 15 15
Clay, blue-=--=meeva—mrrr—cceceem 35 50
Devonian System:
Middle Devonian Series:
Limestone, soft, white-----==---- 25 75
Limestone, hard, gray------------ 35 110
Well 27/8W-23F1
Type of record: Driller's log, Altitude: 706 feet.
Quaternary System: ‘
Recent and Pleistocene Series:
Dirt and clay--=====s-ecceceaeea= 13 13
Mississippian System:
Lower Mississippian Series:
Limestong-~---=se s smme e e ee e 7 20
Mississippian and Devonian Systems:
. Lower Mississippian and Upper Devonian Series:
Slate, blug-r-=s-mememec e e e e e [ 50 70 Shale.
Well 27/8W-23H1
Type of record: Driller's log. Altitude: 685 feet.
Quaternary System: o
Recent and Pleistocene Series:
Top s0il-w-m-emmmemmrmcmmmmmee e 1 1
Hardpan--------- L e 5 6
Clay, gray=====---ccccccceeeeceea= 4 10
Mississippian and Devonian Systems:
Lower Mississippian and Upper Devonian Series:
Siltstone-===-=--cecmmmemeemmmneeaa 11 21
Shale, green--------ve-cemocnoao- 2 23
Shale, gray and green----w-s==-=u 32 55
Shale, brown and green----------- 85 140



Table 4.--5elected logs of wells and test holes in Newton County--Cont.

'

) Well 27/8W-23H1--Cont,

Thick- Depth
Material ness (feet) Remarks
(feet)
Mississippian and Devonian Systems:
Lower Mississippian and Upper Devonian Series:
Shale, green--=-=--====ccceemeeeaa= 25 165
Shale, brown and green--=--------= 24 189
Devonian System:
Middle Devonian Series:
Limestone, muddy, brown---------- 19 208

Well 27/8W-23J1
Type of record: Driller's log.

Altlitude: 702 feet.

Quaternary System:
Recent and Pleistocene Series:

Top 50ll=====-meee e ce e e e e 2 2
Clay, yellow-recrereuccnmar—cnaoa= 17 19
Mississippian System:

Lower Mississippian? Seriez:
Sandstone-==--=----——=-c-emcennana 23 42
Limestone, brown and white------- 17 59

Mississippian and Devonian Systems:
Lower Mississipplan and Upper Devonian Series:
Shale, green-=-=--===r-=--rre—cu-u= | 6 65
: Well 27/8W-23P1
Type of record: Driller's log. Altitude: 715 feet,
Quaternary System:
Recent and FPleistocene Series:
Clay, yellow--rr-—=m-ccococaaaaaa 10 10
Clay, gray==-=======---e-eeeeemea== 7 17 =
Mississippian System:

Lower Mississippian Series:

Limestongw=======s-cecccc e ————— 13 o
Mississippian and Devonian Systems:
Lower Mississippian and Upper Devonian Series:
Shale=-============c=ocmocemmmmm | 20 50
Well 27/8W-26D1
Type of record: Driller's log. Altitude: 718 feet.
Quaternary System: -

Recent and Pleistocene Series:

Top soil and drift-----=--==--cc=-- 6 6

Clay, vellow-==-e-c-cummccunccma- 6 12

Clay, blug-==-=-eecccccccccccmeeea 6 18

Sand, fine--2----—c-—c-—cmvmnn_mua 2 20
Mississippian System:

Lower Mississippian Series:
Limestone------------—-—-cmue-—- 20 40




Table 4.--Selected logs of wells and test holes in Newton County--Cont.

Well g?/BW-Z6D1—-Cont

| Thick- h : [
Material ness ‘ (f | Remarks
(feet i eet)!
Mississippian and Devonian Systems: '
Lower Mississippian and Upper Devon1an Serles l l
Shale, gray--=--------=---oc-uo- 10 v 50
Well 27/8W-26F1
Type of record: Driller's log. Altitude: 737 feet,
Quaternary System: ( N
Recent and Pleistocene Series:
50il and yellow clay-=--------—--- 12 12
Clay, gray==--------=—----—c-——-u. 5 17
Mississippian and Devonian Systems: :
Lower Mississippian and Upper Devonian Series:

Shale, red-=====c--ecvmomc o 3 20

Shale, blue-=-c-mmmmmmmma o 10 30

Limestone, white-=====eo-ooocooo 2 32

Shale, red--====--mmmmmmae . 2 34

Shale, blug--w---cemmcmmmmam 3 37

Limestone, white~=====w-cc—oo——_o 10 47

Shale, blue, with layers of

limestone-======-m oo mcmmcaaaa 13 60
Shale, blug--~—--—crmeccmmaeo oo 10 70
Well 27/8W-26H1 :
Type of record: Driller's log. Altitude: 723 feet.
Quaternary System: 4
Recent and Pleistocene Series: 3
Clay-=rme~mmm e s 9 9
Clay, hard--=======ccccmmmcnaaaaa 13 22
Mississippian System:
Lower Mississinpian Se)lies:
Limestone------=--—mowmmumu-o 14 36
Mississippian and Devonian Systems:
Lower Mississippian and Upper Pevonian Series:
Shale-r===mc e i dcmae L 166 202
Devonian and Silurian Systems:

Limestone, white-~=====ce-mvuoo- 198 400 Doleomitic lime-
stone or dol-
omite.

Limestone, creviced---=--==--c--oo 25 425 Do,

Limestone--==-=sccemcmmmmmmammem 105 530 Do.

Limestone and shale---=--wc-coea-- 12 542 Shale at 542 feet.
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Table 4.--Selected logs of wells and test holes

R Well 27/8W-27D1
Type of record: Driller's log.

in Newton County--Cont.

Altitude: 706 feet.

Thick-
. Depth
Material : ness (feet) Remarks
{feet)
Quaternary System:
Recent and Pleistocene Series:
Clay------=-—--—--——m---euecma-- 20 20
Mississippian and Devonian Systems:
Lower Mississippian and Upper Devonian Series:
Shale====-—m-m—r e r e e e e 133 153
Devonian System:
Middle Devonian Series:
LimestOone-=-=—s-=cmtmme—acrmma=- 113 266

Well 27/8W-28Al1
Type of record: Driller's log.

Altitude: 715 feet.

Quaternary System:
Recent and Pleistocens Series:

Dirt and clay~-----=------emcmuua- 26 26
Clay, sandy, gray------=-=----—-==-- 4 30
Mississippian and Devonian Systems:
Lower Mississippian and Upper Devonian Series:
T R | 40 70

Well 27/8W-28ML
Type of record: Driller's log.

Altitude: 702 feet.

Quaternary System:
Recent and Pleistocene Series:

Dirt and yellow clay----=rm=-==--- 20
Clay, gray--~---—-=-=-===--=-=a-u 30
Sand with gray clay--------==-=--= 10

20
50
60

[

Well 27/9W-5L1
Type of record: Driller's log.

Altitude: 650 feet.

Quaternary System:
Recent and Pleistocene Series:

Clay, yellow~=r===meeme-mammmeeee 25 25
C]-ay’ blUE _______________________ 45 ?0
O e 2 5 75

Well 27/9W-1331
Type of record: Driller's log.

Al;itude: 676 feet.

Quaternary System:
Recent and Pleistocene Series:
Clay, yellow--==--m-eucumcmmancnn 15
Clay, blug-==-=-cc-cmmcmmcaacaaaa 37

- 26 -
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Table 4.--Selected logs of wells and test holes in Newton County--Cont.

Well 27/9W-13J1--Cont.

Thick- Depth
Material ness (feet) Remarks
(feet)
Devonian System:
Middle Devonian Series:
Limestoene, softe-------c-mcmcen-a 5 57
Limestone, hard, gray and white-- 51 - 108

Well 27/9W-13M1

Type of record: Driller's log.

Altitude: 671 feet.

Quaternary System:
Recent and Pleistocene Series:

Dirt, black, and vellow sand----- 15 15
Clay, blua=====sm—c oo e o 45 60
Devonian System:
Middle Devonian Series:
Limestone, brown----------=------o 35 95
Well 27/9W-13M2
Type of record: Driller's log, Altitude: 671 feet.
Quaternary System:
Recent and Pleistocene Series:
Dirt, black, and yellow clay----- 12°% 12
Clay, blue-~=-~-=-=comm o 42 54
Mississippian System:
Lower Mississippian Series:
Limestone, white---~===--cccca--. 15 69
Mississippian and Devonian Systems:
Lower Mississippian and Upper Devonian Series:
Slate--s-mrm o 159 228 Shale.
Devonian System:
Middle Devonian Series:
Limestone, hard, black and white- 70 208
Well 27/9W-16P1
Type of record: Driller's log. Altitude: 671 feet,
Quaternary System:
Recent and Pleistocene Series:
Dirt, black, and yellow clay----- 20 20
Sand, yellow, and gravel-~------- 2 22
Clay, blue-====m-=commee oo 63 85
Hardpan---==---~---~mecmmamaa o 2 87
Sand and gravel-------—--——c-cco-a 10 97
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Table 4.--Selected logs of wells and test holes

Well 27/9W-24F1
Type of record: Driller's log.

in Newton County--Cont.

Altitude: 679 feet.

Thick- Depth
Material ness (feet) Remarks
{feet)
Quaternary System:
Recent and Pleistocene Series:
Dirt, black, and yellow clay----- 1 1
Clay, blug===-s--omo oo o 67 68
Devonian System:
Middle Deveonian Series:
Limestone, brown-------=-—--~c--= 49 117

Well 27/9W-28Q1
Type of record:; Driller's log.

Altitude: 704 feet.

Quaternary System:
Recent and Pleistocene Series:
Clay, yellow-----—-—--~-o-mr----- 12 12
Clay, blue-==~==vw-comammmaneaem 44 56
Sand, fine----------c-—--meou--- 4 60
Mississippian and Devonian Systems:
Lower Mississippian and Upper Devonian Series:
Shale==--———=--—-———om—mmeo— - | 60 120

Well 27/9W-33R1
Type of record: Driller's log.

Altitude:; 726 feet.

Quaternary System:
Recent and Pleistocene Series:

Clay’ YE].].OW _____________________ 15
Clay, b].LI.e ----------------------- 10
Sand, fiwve, and gravel---=--x-w-- 3

15
25
28

Blue clay at
28 feet.

Well 27/9W-34D1
Type of record: DBriller's log.

Altitude: 70l feet.

Quaternary System:
Recent and Pleistocene Series:

Clay, )’E‘-l].OW _____________________ 15
Clay, blug-=--—~mee-—c-evecanaae—a- 15
Sand and gravel-----=-=-c-ucuuun- 3

15
30

33

Well 27/10W-35H1
Type of record: Driller's log.

Altitude: 692 feet.

Quaternary System:

Recent and Pleistocene Series?
Drift---v-----mmmmmm e - 3
Clay===r====--cceieccmiesaaaaa. 25
Gravel and sand------------------ 4
Clay, blue----m--mmmc e mmm s 40
Sand-~--=--==-=--—-mmmmm e oo 1

28
32
72
73




Table 4.--Selected logs of wells and test holes in Newton County--Cont.

Well 27/10W-35H1--Cont,

Thick- Depth
Material ness Remarks
_ (feet) {feet)
Devonian System:
Middle Devonian Series:
Limestone, soft, whitew~-=weenaa- 2 75
Limestone, gray-------=—====-=====-- 25 100

Well 28/8W-2B1
Type of record: Driller's log.

Altitude: 662 feet.

Quaternary System:

Recent and Pleistocene Series:
Clay------=-cc—mmmemmr e 84
Sand-~------------remeccmmama 2
Clay, sandy, gray-======c=------= 24
Sand, fine, brown--------—=------ 2
Clay, sandy, brown--------------- 7
Sand, fine, brown----------=----- 1
Clay, brown--~-—---=---c-ceeenan-- 6
Conglomerate--======c=-cemmmaa_—- 9

84

86
110
112
119
120
126
135

Cemented sand
and gravel.

Well 28/8W-8G1
Type of record; Driller's log.

Altitude: 663 feet.

Quaternary System:
Recent and Pleistocene Series:

Soil, sandy, black-====se——ueu—o- 4 4
Sand, yellow=wmes—ecmem oo - 6 10
Clay, sandy, blue-----=--==-cwe-u- 69 79
Sand, fine------=--c-ememmee o 5 B4
Conglomerate----------c------cu-- 3 87 Cemented sand
and gravel.
Well 28/8W-20N1
Type of record:; Driller's log. Altitude: 651 feet.
Quaternary System:
Recent and Pleistocene Series:
Sand mixed with yellow clay-----~ 12 12
Clay, blue--=w=scom e 40 52
Hardpan, blue, with gravel------- 9 61
Sand, gray, and gravel----------- 8 69
Well 28/8W-23Bl
Type of record: Driller's log. Altitude: 653 feet,
Quaternary System:
Recent and Pleistocene Series:
Clay, yellow======cmme oo 15 15
Clay, blue---==---mmmmmmmmmee e 30 45
Quicksand, gray=-===------==---=--- 7 52



Table 4.--Selected logs of wells and test heles in Newton County--Cont.

Well 2B/8W-23Bl--Cont.

Thick=- Depth
Material ness Remarks
(feet) {feet)
Quaternary System:
Recent and Pleistocene Series:

Hardpan-------========cmmm--—-=u- 6 58
Gravel------c-ro--—mmmmmeaaaoa-o 4 62
Sand, fine=======-re-r--—-vo-o-o- 3 65

Well 28/8W-23El

Type of record: Driller's log.

Altitude: 654 feet.

Quaternary System:
Recent and Pleistocene Series:

Clay, yellow, and gravel--------- 16 16
GClay, blue, and quicksand-------- 47 63
Sand, gravel, and blue clay------ 10 73
Sand, fine=====m---r----memmo--a- 20 93
Gravel and sand---~---------ww=== 3 96

Well 28/8W-25C1

Type of record: Driller's log.

Altitude: 659 feet.

Quaternary System:
Recent and Pleistocene Series:

Dirt, black, and sand----------- 16 16
Clay, blue~------——-———cc-mounu- 44 60
Gravel and sand--=-==~e-——-————- 3 63

Well 28/8W-28Bl

Type of record: Driller's log.

Altitude: 652 feet.

Quaternary System:
Recent and Pleistocene Series:

Clay, yellow========commmca—ao——— 15 15
Clay, blue--------=-nweemecmenn——- 25 40
Sand, fine----=-==-r------—-s-u-an 16 56
Sand and gravel---====-======-=-- 4 60
Clay, blue, mixed with gravel---- 20 80
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Table &.-~Selected logs of wells and test holes in Newton County--Cont.

Well 28/8W-31Al
Type of record: Driller's log. Altitude: 651 feet.
- Thick-
Material ness | Depth Remarks
(feet) (feet)
Quaternary System: -
Recent and Pleistocene Series:
Clay, yellow-=========r-rm-m--———- 20 20
Sand, fine-------~-wcccaccooaooa- 3 23
Clay, blue----------—----"nc-—~—- 57 80
Quicksand, fipne----~---------—--- 15 95
Sand, medium-=-===-===c-c---coooo 25 120
Clay, mushy, blue-~-----------==-- 18 138
Sand and gravel--=========-cn---- 4 142 Bedrock at 142
feet,
Well 28/9W-8Cl
Type of record: Driller's log. Altitude: 676 feet.
Quaternary System:
Recent and Pleistocene Series:
Dirt, black, and yellow clay----- 15 15
Clay, blue--------------------""- 90 105
Mississippian and Devonian Systems:
Lower Mississippian and Upper Devonian Series:
Slate, black-----~---c=cwc=naon-- 44 145
Devonian System:
Middle Devonian Series:
Limestone, salt and pepper------- 47 196
Well 28/9W-12N1
Type of record: Driller's log. Altitude: 664 feet.
Quaternary System:
Recent and Pleistocene Series:
Scil and yellow clay----=--=-==----- 12 12
Clay, gray-------=-=====--------- 58 70
Sand and gravel--------—-—-——--—«-=- 3 75
Well 28/9W-15R1
Type of record: Driller's log. Altitude: 657 feet.
Quaternary System:
Recent and Pleistocene Series:
Clay, gray~~-we—=m-w-----o-eoem——- 72 72
Mississippian and Devonian Systems:
Lower Mississippian and Upper Devonian Series:
Slate------cmmmmee e memcaeem 67 - 139
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Table 4,--Selected logs of wells and test holes in Newton County--Cont,

Well 28/9W-15R1--Cont.

. Thick-
Material ness | Depth Remarks
(feet) (feet)
Devonian System:
Middle Devonian Series:
Limestone----------=—rr-memmeau_. 31 170

Well 28/9W-16Q2

Type of record: Driller's log.

Altitude: 659 feet.

Quaternary System:
Recent and Pleistocene Series:

Mississippian and Devonian Systems:

3
5
58

Lower Mississippian and Upper Devonian Series:

Shale, gray--=----—----me-eccaea-
Shale, black-======-cccome
Devonian System:
Middle Devonian Series:
Limestone-----=-wucmcmme e e

2
48

68
116

121

Well 28/9W-19R1

Type of record: Driller's log.

Altitude: 656 feet,

Quaternary System:
Recent and Pleistocene Series:

Mississippian and Devonian Systems:

15
50

Lower Mississippian and Upper Devonian Series:

Shale, blue and black-----~---n=--
Pevonian System: .
Middle Devonian Series:
Limestone, salt and pepper-------

54

3l

15
65

119

150

Well 28/9u-23G1l

Type of record: Driller's log.

Altitude: 661 feet.

Quaternary System:
Recent and Pleistocene Series:
Clay, yellow---r-==-=ccmcmeee-
Clay, gray--------—---—-—=-====0o_-

25
46

25
71
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Table 4.--Selected logs of wells and test holes in Newton County--Cont.

Well 28/9W-23G1--Cont.

Thick- jDe h
Material ness (fzet) Remarks
(feet)
Mississippian and Devonian Systems:
Yower Mississippian and Upper Devonian Series:
Shale, slaty-===---c-cecccmceean- 30 101
Devonian System:
Middle Devonian Series:
Limestone-~=~==~——==-c——c— oo 49 150

Well 28/9W-24D1

Type of record: Driller's log.

Altitude: 659 feet.

Quaternary System:
Recent and Pleistocene Series:

Sand-----==-==- e e e - 10 10
Clay, sandy, gray-----=-=--=-=---= 66 76
Mississippian and Devonian Systems:
Lower Mississippian and Upper Devonian Series:
Slate and soapstone; mixed------- 14 90 Shale and Siltstone?
Devonian System:
Middle Devonian Series:
Limestone-—-r-=new—-ceen——n—eee——u 30 120

Well 28/9W-28Q1

Type of record: Driller's log.

Altitude: 663 feet.

Quaternary System:
Recent and Pleistocene Series:

10
15
35
31

10
25
60
91
95

Well 28/9W-3271

Type of record: Driller's log.

Altitude; 652 feet.

Quaternary System:
Recent and Pleistocene Series:

Clay, blug-===---ccccccccccccana-
Sand, fine-~--w-c-e—cecam oo
Clay, blue--r=-m-memm e
Quicksand-=-=--c-c-ccmccmacaaaaa-
Hardpan----=--=--c-ccmccua—uaa—an
Sand and gravel----------—-=c----

13
11

16

i8

10
23
34
42
58
62
80
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Table 4.--Selected logs of wells and test holes

Well 28/10W-11P1
Type of record: Driller's log.

in Newton County--Cont.

Altitude: 685 feet.

Thick- Depth
Material ness (feet) Remarks
(feet) ee
Quaternary System:
Recent and Pleistocene Series:

S0il-=--mmmm e mmm——— 2 2
Clay, yellow-=-------=--v-mcuneem- 6 8
Clay, blue, with boulders---~---- 154 162
Gravel, fine---------c-ccmcuocaa- 6 168
Sand=---------“—-——-— - 2 170

Well 28/10-1271
Type of record: Driller's log,

Altitude: 681 feet.

Quaternary System:
Recent and Pleistocene Series:

Sand and clay; yvellow-----—-————--- 30 30
Clay, blue-------~--———cceceoeeu 74 104
Mississippian and Devonian Systems:
Lower Mississippian and Upper Devonian Series:
Shale----~-c-c—cmmmmcmmmmmmemme 48 152
Deveonian System:
Middle Devonian Series:
Limestone, gray---~---~-=-=====-=-- 28 180

Well 28/10W-13A1
Type of record: Driller'‘s log.

Altitude: 672 feet.

Quaternary System:
Recent and Pleistocene Series:
Sand, velloW======cmeeccecme e —=n 15
Clay, blue, and drift------------ 91
Mississippian and Devonian Systems:
Lower Mississippian and Upper Devonian Series:
Slate-----=---——- - o 36
Devonian System:
Middle Devonian Series:
Limestone, salt and pepper------=- 3

15
106

142

145

Shale.

Well 28/10W-23R1
Type of record: Driller's log.

Altitude: 671 feet.

Quaternary System:
Recent and Pleistocene Series:
Clay, vellow=-——o=-sc o mmma 15
Clay, blue-====-memm—m e e em 69
Mississippian and Devonian Systems:
Lower Mississippian and Upper Devonian Series:
Slate, black and blue------------ 65
Devonian System:
Middle Devonian Series:
Limestone, gray----=-=-====--==--- 6

15
84

149

155

Shale.




Table 4.--Selected logs of wells and test holes

Well 29/8W-14H1
Type of record: Driller's log.

in Newton County-~Cont.

Altitude: 703 feet,

Thick-
. Depth
Material ness (feet) Remarks
(feet) ee
Quaternary System:
Becent and Pleistocene Series:
Clay, vellow-w~rre-cormmmemmeeeme 10 10
Clay, gray---=-===---c-cmmeccmaaoa 103 113
Mississippian and Devonian Systems:
Lower Mississippian and Upper Devonian Series:
Shale-===========ccue e mmmae- | 13 126

Well 29/8wW-18N1
Type of record: Driller's log.

Altitude: 692 feet.

Quaternary bystem:
Recent and Pleistocene Series:

Clay, yellow-----------cmoo—- 15 15
Clay, blug-=~==s-mmucaacccncan 95 110
Devonian System:
Middle Devonijan Series:
Limestong---=--co-mcmmccm e eao 20 130
_ . Well 29/8W-23Al
Type of record: Driller's log. Altitude: 711 feet.
Quaternary System:
Recent and Pleistocene Series:
Clay, gritty--===s-ecommemee 145 145
Mississippian and Devenian Systems:
Lower Mississippian and Upper Devonian Series:
Slate=-==w-m—-mmm e me e e e 30 175 Shale.
Devonian System:
Middle Devonian Series:
Rock, dark------=-cc--mmccecaaam 15 190 Limestone.
Rock, lighte-------comramcrcneoa 4 194 Do.
Well 29/8W-28Q1
Type of record: Driller's log. Altitude: 684 feet.
Quaternary System:
Recent and Pleistocene Series:
Clay with grit and sand---------- 105 105
Mississippian and Devonian Systems:
Lower Mississippian and Upper Devonian Series:
Slate-=-==-==-c-- e ma 15 120
Devonian System: ’
Middle Devonian Series:
Limeston@-====-cmcomm oo mmmaee 16 136
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Table 4,--8elected logs of wells and test holes in Newton County--Cont.

Well 29/8W-30Al
Type of record: Driller's log. Altitude: 734 feet.
Thick-
Material ness D;pth Remarks
) (feet) (feet)
Quaternary System:
Recent and Pleistocene Series:
Clay, yellow=-=--=reccccccraaaaa- 15 15
Clay, gray-----—————=————=-=~-—=o 125 140
Mississippian and Devonian Systems:
Lower Mississippian and Upper Devonian Series:
Shale--=-r--mm-memme e ce e e e e 6 146
Devonian System:
Middle Devonian Series:
Limestone==-«=--==----——-—-————mau- 76 222
Well 29/9W-2H1
Type of record: Driller's log. Altitude: 675 feet,
Quaternary System: :
Recent and Pleistocene Series:
Sand, fine----==-=-c-—cmmmmmm 43 43
Sand, fine to medium, with some
coarse Sand===-=-==eama— .- 7 50
Sand, fine-------==-creecmcaonaaa- 9 59
Sand, fine to medium--=-----w==--- 5 64
Gravel, pea-sized and smaller---- 1 65
Sand, fime-------====-mr-nmmooana 6 71
Clay, gray-blue==---eccmaaaa_—- 2 73
Well 29/9W-15E1
Type of record: Driller's log. Altitude: 667 feet.
Quaternary System: B
Recent and Pleistocene Series:
S0il, sandy=-==-------——-————---~ 6 6
Gravel and sand------=--===-----=--- 7 13
Sand, gray, and gravel--=---c--==- 12 25
Sand, medium, and gravel--------- 9 34
Sand, coarse, and gravel--------- 2 36
Sand, coars@====--sc-—a-——— . 8 hé
Sand and gravel----~----c--c——--- 8 52 Clay at 52 feet.

Well 29/9W-15E2

Type of record: Driller's log.

Altitude: 667 feet.

Quaternary System:
Recent and Pleistocene Series:

Sand, yellow---~—-==-——c=--——cou-
Gravel, yellow, and sand---------
Gravel and coarse sand; gray-----

owpH
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Table 4,--Selected logs of wells and test holes in Newton County--Cont.

Well 29/9W-15E2--Cont,

T Thick- D%,h
Material ness (£ :t) Remarks
(feet) T
Quaternary System:
Recent and Pleistocene Series:
Sand, muddy, gray, and gravel---- 1 41
Gravel interbedded with sand;
coarse, dark-gray------cea----- 8 49 Gray clay at 49
feet,
Well 29/9W-15E4
Type of record: Driller's log. Altitude: 667 feet.
Quaternary System: K i
Recent and Pleistocene Series:
S0il and sand---------ccuocvuo-o 6 6
Gravel, red, and sand------------ 7 13
Gravel and coarse sand; dark----- 8 21
Sand, coarse, dark, and fine
gravel -c—c-mmmmmm e e e 19 40
Sand, coarse, dark---~-m-=-c-eu-- 6 46
Gravel and dark coarse sand------ 7 53
Well 29/9W-16H1
Type of record: Driller's log. Altitude: 671 feet.
Quaternary System:
Recent and Pleistocene Series:
Sand, yellow-------—---------u-ov 14 14
Gravel and yellow sand----------- 1 15
Clay, very tough, blue, with
gray sand at base------~-----u- 89 104
Devonian System:
Middle Devonian Series:
Limestone, white------------~---- 2 106
Limestone, soft, shaly, white---- 9 115
Limestone, black and white------- 5 120
Well 29/9W-22L2
Type of record: Driller's log. Altitude: 678 feet.
Quaternary System:
Recent and Pleistocene Series:
Seil and clay-------—---====-=--- 4 4
Sand and gravel----------«---cann 17 21 ;
Clay--—---=-=-- - 2 23 )
Sand and gravel----~------—n----- 6 29 Clay at 29 feet. I
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Table 4.--Selected logs of wells and test holes in Newton County--Cont.

Well 29/9W-22L3
Type of record: Driller's log.

Altitude: 677 feet,

Thick- Depth
Material ness Remarks
(feet) (feet)
Qu=ternary System:
Recent and Pleistocene Series: :

S0il, black-=-=m-memmmmammemaaa 2 P2
Clay, gravelly------wccacnca—--- 4 6
Gravel, dirty----=-=-c-ccemmanan. 6 12
Gravel and coarse sand----=---=-=-- 9 i 21
Clay, soft-----—-c--mmvmcmmmmee - 19 } 40

Well 29/9W-22M1
Type of record: Driller's log.

Altitude: 678 feet.

Quaternary System:

Recent and Pleistocene Series:
Top scil and clay===-=--------==-- 4 4
Gravel----e--mmmm e m e o 3 7
Sand, muddy------=-====cc~cccom-- 3 10
Sand and gravel; dirty----------- 15 25
Clay, soft--------cre-recmmcee e 55 ao
Clay, hard----=-sommmcmmm o 29 109
Mississippian and Devonian Systems:
Lower Mississippian and Upper Devonian Series:
Rock---m=-=——mcmcme e m e e mma o 2 111 Shale?
Well 29/9W-22P2
Type of record: Driller's log. Altitude: 681 feet.
Quaternary System: 1 :
Recent and Pleistocene Series: ! {
S0il and clay------==-=--~==c=n=- to2 P2
Sand, muddy==s---mameamammano oo 10 | 12
Clay-—----~--cmc—rmmmrmr—mmmmeeem 12 | 24
Well 29/9W-35N1
Type of record: Driller's log. Altitude: 682 feet.
Quaternary System: !
Recent and Pleistocene Series: |
S0il and yellow clay--=-==-======= 16 16
Clay, gray=-==s==-cemcucemmmmne o 91 107
Mississippian and Devonian Systems: '
Lower Mississippian and Upper Devonian Series:
Slate—-r--moommo oo b 23 130  [Shale.
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Table 4.--Selected logs of wells and test holes in Newton County--Cont.

Well 30/8W-94l
Type of record: Driller's log. Altitude: 679 feet.
Thick- Depth
Material ness
(feet) (feet)

Remarks

Quaternary System:
Recent and Pleistocene Series:
Sand--re-mmcmmem e 43 43
Clay, blug-=-evemcmcmmecmaccncan- 47 90
Silurian System:
Middle Silurian Series:

Limestoné=emmammmccmcmcam e e a e 5 a5 Dolomitic limestone
or dolomite.

Well 30/8W-18R1

Type of record: Driller's log. Altitude: 670 feet.
Quaternary System:

Recent and Pleistocene Series:

Sand-=====---mmm e mm— e maa - 48 48

Clay, blue-~--------memmmmr e 64 112
Silurian System:

Middle Silurian Series:
Limestone----—e=saccecacacacnan=-na 8 120 Dolomitic limestone
or dolomite.

Well 30/8W-1931

Type of record: Driller's log. Altitude: 680 feet.
Quaternary System:

Recent and Pleistocene Series:

Sand-----------—--cedcmmmmm e ———— 58 38

Clay, blue-=-=-=----commmmccere- 56 114
Silurian System:

Middle Silurian Series:
Limestone, very hard--------=-=- - 6 120 Dolomitic limestone
or dolomite,

Well 30/8W-28Q1
Type of record: Driller's log. Altitude: 672 feet.
Quaternary System:
Recent and Pleistocene Series:

Sand, dirty, yvellow==v-s==eaeaaa- 30 30
Clay, yellow~====mmmmmmmceemcane- 5 35
Clay, blue-e===-cmcmmmcmcccaaaeao 20 55
Hardpan-=m=-=-==--—cmccmmmmmmm e 5 60
Sand, fine, and gravel----------- 7 67
Clay, yellow----—em-cccamcmnncan= 23 g0

Devonian System:
Middle Devonian Series:
Limestone, very poOrous-----——---- 110 200




Table 4.--Selected logs of wells and test holes in Newton County--Cont.

Well 30/8W-36Q1

Type of recoxrd: Driller's log. Altitude: 685 feet.
i Thick-
Material % ness D;pth Remarks
{(feet) (feet) a
Quaternary System:
Recent and Pleistocene Series: i
Sand, yellow-===-e-ecoccccccaaan- 2 2
Llay, yellow-=--------c-coc - 12 14
Clay, gray, with sand and gravel- 4 18
Clay, gray, no grit--------=--=---- 75 93
Devonian System:
Middle Devonian? Series: \
Limestone-—~-—---m=-—==~-=mecaaaaaa- 7 '100
Well 30/9W-27N1
Type of record: Driller's log. Altitude: 670 feet.
Quaternary System: :
Recent and Pleistocene Series: E
Band-----c--mmmmmmme e e 58 58
Clay, blue-smemcmcme oo 58 116
Devonian System:
', Middle Devonian Series:
Limestone-----—--~-ce=-—me-emmna- 5 121
Well 30/9W-28N1
Type of record: Driller's log, Altitude: 675 feet,
Quaternary oystem: i
Recent and Pleistocene Series:
Sand~---~--c-ccmmmme e m 50 30
Clay, blue~~-------~-rocemccceaa- 75 125
Gravel----=----c-mmcmmmm - 2 127
Devonian System:
Middle Devonian Series:
Limestone--=====-eemmema oo 8 135
Well 31/8W-5B1
Type of record: Driller's log. Altitude; 634 feet.
Quaternary System: i )
Recent and Pleistocene Series
Quicksand, white--=-==--------—0n-- 37 37
Clay, soft, blue------c-ccmcmaan 33 70
Gravel--~---emmmm e e e e 5 75
Devonian and Silurian Systems:
Lime, blue-gray----------«=------- 30 105 [Dolomitic limestone
or dolomite.
Lime, gray-----=---c-cccmcmmcaa o 10 115 Do.
Lime, gray and brown--------=n-~-- 5 120 Do,
Lime, gray====s=—---c----—mmmnmo-- 40 160 Do.
Lime, broken, gray--------------= 10 170 Do.




Table 4.--Selected logs of wells and test holes in Newton County--Cont.

Well 31/8W-5Bl--Cont.

Thick-
Material ness D;pth Remarks
{feet) (feet)
Devonian and Silurian Systems:
Lime, scft, gray------=----------- . 10 180 iDolomitic limestone
or dolomite.

Lime, gray----=-=======---eec====- 10 190 Do.
Lime, green--==---cececccaccau._as 15 1 205 Do,
Lime, shaly, green and gray------ 10 215 Do.
Lime, gray---===---cccccccca-c.-- 15 230 Do.

Lime and flint; gray------------- 10 240 Po.
Lime, gray, and white flint------ 25 265 Do,
Lime, gray--=-==-=--ccccccccca_=- 10 275 Do.
Lime, light-gray--c=-==-co-ccu---- 10 285 Do.
Lime, dark-gray---=-=-===========-== 5 290 Do.
Flint, blue and white--=-=m=-=n--a. 20 310

Lime, gray, and blue flint------- 15 325 Dolomitic limestone

or dolomite.

Lime, broken, green-------------- 15 340 Do.
Lime, hard, gray---==-====-=-ccecu-= 10 350 Do,
Lime, gray=--=-m=---s--—ocoooo-- 10 360 Do.
Lime, light-gray-=-=-=cccacccae-—- 20 380 Do.
Lime, dark-gray-----=r===c=ecc=--- 10 390 Do.
Lime, light-gray, and flint------ 10 400 Do.
Lime, hard, light-gray----------- 5 405 Do.
Lime, light-gray----------------- 10 415 Do.
Lime, gray, and flint---------=-- 10 425 Do.
Lime, gray----=--—=c--——ccaeoaa-- 5 430 Do.
Lime, gray, and flint------------ 15 445 Do.
Lime, dark-gray-------=-c---—---- 15 460 Do.

Lime and flint; white----=-==-=--=- 25 485 Do.
Lime, white, and flint---«------- 15 500 Do.
Lime, gray=-=-=-==c-ccceccccacn-n 10 510 Do,
Lime, dark-gray----=--~c-——o-u--- 10 520 Do.

Lime and flint; light-gray------- 5 525 Do,

Lime and f£flint; white------------ 5 530 Do.
Lime, gray--------------=—-------- 15 545 Do.
Lime, brown----==c-cccemmmuau o 10 555 Do.
Lime, gray-=---=====-ce-eeeeenaan= 25 580 Do.
Lime, broken, yray=--=--=====-=c---- 10 590 Do,

Ordovician System:
Upper Ordovician Series:
Shale, sticky, gray-----======--- 5 595

Well 31/9W-4J1

Type of recoxrd: Driller's log.

Altitude: 632 feet.

Quaternary System:

Recent and Pleistocene Series:

Sand, yelloWw-==-cm--wocmucammmaaa 24 24
Sand, fine, and gravel----------- 4 28
Clay, blue--===-accommcmc s 36 64
Sand, dirty, black------------—--- 1 65




Table 4.--Selected logs of wells and test holes in Newton Gounty--Cont.

Well 31/9W-4J1--Contk.

: Thick- Depth
Material ness (feet) Remarks
(feer)
Silurian System:
Middle Silurian Series:
Limestone, soft-----==--ccemeaao-- 3 68 Dolomitic limestone
or dolomite.
Limestone, hard---------=-=------- 22 90 Do.
Shale, green----==---——c-cccoaaa- 10 100
Limestone, hard, green-----=------ 15 115 Dolomitic limestone
or dolomite.
Limestone, hard, gray------------ 13 128 Do.
Well 31/9wW-15N1
Type of record; Driller's log. Altitude: 658 feet.
Quaternary System: i
Recent and Pleistocene Series:
Sand, yellow-=-=--=-c-cmmmacaaaaa 50 50
Clay, blue----==--cmmmmcecmeee o 43 93
Silurian System:
Middle Silurian Series:
LimesStone-—====--mmmme e m e 17 110 Dolomitic limestone
or dolomjte.

Well 32/8W-33G1

Type of record: Driller's log.

Quaternary System:

Altitude: 635 feet,

!

Recent and Pleistocene Series:
Sand-------cmcc e 23 23
Clay--—-—---——m - mmm e 17 40
Gravel--=----m-cm e 3 43
Silurian System:
Middle Silurian Series:
Rock-~=------emcemcccccccccccaaa- 11 54 Dolomitic limestone
or dolomite.
Well 32/8W-33P1
Type of recoxrd: Driller's log. Altitude: 636 feet.
Quaternary System: !
Recent and Pleistocene Series: !
Drift---c-emmmmcmme e e el 70 70
Silurian System:
Middle Silurian Series:
Lime, gray-------c-c---—m-remu-a- 25 95 Dolomitic limestone
or dolomite.
Lime, hard------c-c-ccmaamcneo s 10 105 Do,
Mud, broken------c-—w—-cmoaooo- 5 110 Shale.
Lime, gray and blue--=--=---=---cu-- 25 135 Dolomitic limestone
or dolomite.
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Table &4.--Selected logs of wells and test holes in Newton County--Cont.

Well 32/8W-33P)1--Cont.

Thick- Depth
Material ness (fzet) Remarks
{feet)
Silurian System:
Middle Silurian Series:
Lime, broken, gray and blug-=---= 45 180 Dolomitic limestone
or dolomite.
Lime, broken, gray------------=-n« 40 220 Do.
Limg-=======-==cscmmam e eccmmnua 5 225 De.
Lime, light-gray-------=-=c=c=-=-- 35 260 Do.
Lime, light-browm--------=-cccun- 15 275 bo.
Lime, light-gray----=-=====c=a-c-- 5 280 Do,
Lime, green and gray-------------=- 15 295 Do.
Lime, gray-=-=m==s=sccmcooooooo-- 25 320 Do.
Lime, brown--------------cccmawanm 5 325 Do.
Lime, gray--=-===-ccocooca——- 80 405 Do.
Lime, gray and blue--=--===-ccca-- 5 410 Do.
Lime, graywesc-=w--e-ccmmcoacaaaa- 25 435 Do.
Record missing-m=wmwacccccacaaaoo 5 440
Lime, brown---------c-c-ca-n-cuaaa 30 470 Dolomitic limestone
or delomite.
Lime, gray-we==w--—uo-cecmmonanaa- 5 475 Do.
Lime, dark-gray------=-=--=-ce=-a= 5 480 Do.
Lime, gray and green-=--=----=-----= 45 525 Do.
Lime, hard, white and gray--«---« 25 550 Do.
Lime, white and gray------------- 15 565 Do.
Lime, gray and green------c-u---- 5 570 Do.
Lime, gray---~-w---eecaccaceeaaaa- 10 580 Do.
Ordovician System:
Upper Ordovician? Series:
Shale--r--meccmm e e eieemea 10 590
Shale, gray, with some lime------ 10 600
Record missing-«=---=--=--=--cu--- 30 630
Shale-=-=----cmcm e e 30 660
Lime=c-mo-mm e - 2 662
Lime, hard, white----=-cca-—v—- 6 668
Lime, hard, gray----------------- 17 685
Lime and shale; gray------------- 10 695
Record missinge======c-ca-u-———-- 20 715
Shale, gray-------------====---«- 125 840
Shale, black, with shells-------- 10 850
Middle Ordovician Series:
Lime, hard, brown---------------- 16 866
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