GROUND-WATER DATA
for

McHENRY COUNTY,
NORTH DAKOTA

by

P. G. Randich

U.S. Geological Survey

COUNTY GROUND-WATER STUDIES 33 — PART i
North Dakota State Water Commission
Vernon Fahy, State Engineer

BULLETIN 74 — PART |l
North Dakota Geological Survey
Lee Gerhard, State Geologist

Prepared by the U.S. Geological Survey
in cooperation with the North Dakota Geological Survey,
North Dakota State Water Commission,
and McHenry County
Water Management
District

1981



GROUND-WATER DATA
for

McHENRY COUNTY,
NORTH DAKOTA

by

P. G. Randich

U.S. Geological Survey

COUNTY GROUND-WATER STUDIES 33 — PART |l
North Dakota State Water Commission
Vernon Fahy, State Engineer

BULLETIN 74 — PART Il
North Dakota Geological Survey
Lee Gerhard, State Geologist

Prepared by the U.S. Geological Survey
in cooperation with the North Dakota Geological Survey,
North Dakota State Water Commiission,
and McHenry County
Water Management
District

1981

Bismarck, North Dakota




CONTENTS

?_aq‘_e
Introduction-----------omommm oo 1
PUPPOSE-mmm e e e ]
Location-numbering sysStem-mcoomm oo e caaaa 1
Acknowledgments- = meecromo oo e me e eeeeeeeamnas 3
Explanation of tables and methods of data cellection------------- 3
Records of wells, test holes, and miscellaneous
data-collection siteSemmeccmecmomomcmeiccmmcc e 5
Water levels in selected wellSmrmomcoccommmcmmcme e cae o 5
Logs of wells and test holeS------cmmecomcmmmamoon e 6
Water quality-=-e-v--coccmmcc e e ee e 6
Mineral constituents in solution---wv-oeomocooomnoonnno 8
Properties and characteristics of water---------------- 10
Particle-size distribution graphs-~-eeeemmmmacccccoccoccmcao 12
Hydraulic parameters and heavy-mineral
content of core sampleS-----ccrmeccmcmcmmcmmccm e e 12
Selected references----=------c-cecmmcmrmmammecec e omoaa- 12
ILLUSTRATIONS
Plate 1. Map showing locations of data-coliection sites in
McHenry County, North Dakota-------------ceenoccmoccan-- (in pocket)
Figure 1. Map showing location of county ground-water studies
in North Dakota------==e-ecccccmccrr e ceemmmm o 3
2. Diagram showing location-numbering system------------- 4
TABLES
Table 1. Records of wells, test holes, and miscellaneous
data-collection sites---=cccccmuconmcmcccmemmcc e e ae e 16
2. MWater levels in selected wells----wccocm-coocomoommone 39
3. Logs of wells and test holes-----v-e--occemcmcmmnmnnonn 80
4, Chemical analyses of ground water for major
constituents-------vemmmcmcmremocce e mm o 423
5. Chemical analyses of water from streams during
ToWw FloW--=vcmccccmmcce e e e mmmmmm oo mmmeo oo m = 430




Table

6.

TABLES, Continued

Page
Particle-size distribution graphs-----v--o-cvueeo—_.. 431
Heavy-mineral content of core samples------------cuan- 445
Hydraulic parameters and statistical
characteristics of grain-size analyses--------cme-oo-- 446




SELECTED FACTORS FOR CONVERTING
INCH-POUND UNITS TO THE INTERNATIONAL SYSTEM (SI)
OF METRIC UNITS

A dual system of measurements--inch-pound units and the International
System (SI) of metric units--is given in this report. _SI is an organized
system of units adopted by the 11th General Conference of Weights and
Measures in 1960. Selected factors for converting inch-pound units to

SI units are given below.

Multiply dinch-pound unit By To obtain SI unit
Acre 0.4047 hectare (ha)

Foot (ft) .3048 meter (m)

Inch (in) 25.4 millimeter (mm)




GROUND-WATER DATA
FOR
McHENRY COUNTY, NORTH DAKOTA

By
P. G. Randich

INTRODUCTION

The investigation of the geology and occurrence of ground water in
McHenry County (fig. 1) was made cooperatively by the U.S. Geological
Survey, North Dakota State Water Commission, North Dakota Geological
Survey, and McHenry County Water Management District. The results of
the investigation will be published in three separate parts. Part I is
an interpretive report describing the geology of the study area, part
II is a compilation of the ground-water data, and part III is an
interpretive report describing the ground-water resources. Part II
(this report) makes available geologic and hydrologic data collected
during the county investigation and functions as a reference for the

other reports.

Purpose

The purpose of the investigation was to provide detailed geologic
and hydrologic information needed for the orderly development of water
supplies for municipal, domestic, livestdck, irrigation, industrial,
and similar uses. Specifically, the objectives were to: (1) determine
the location, extent, and nature of th; major aquifers; (2) evaluate
the occurrence and movement of ground water, including the sources of
recharge and discharge; (3) estimate the quantities of water stored in
the glacial aquifers; (4) estimate the potential yields of wells
tapping the major aquifers; (5) evaluate the chemical quality of the

ground water; and (6) estimate the water use.

Location-Numbering System

The location-numbering system used in this report is based on the
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public land classification system used by the U.S. Bureau of Land
Management. The system is illustrated in figure 2. The first numeral
denotes the township north of a base line, the second numeral denotes
the range west of the fifth principal meridian, and the third numeral
denotes the section in which the well is located. The letters A, B, C,
and D designate, respectively, the northeast, northwest, southwest, and
southeast quarter section, quarter-quarter section, and quarter-quarter-
quarter section (10-acre or 4-ha tract). For example, well 151-076-
15ADC is in the SW4SE4%NE% sec. 15, T. 151 N., R. 76 W. Consecutive
terminal numerals are added if more than one well or test hole is
recorded within a 10-acre (4-ha) tract. The location of each well and

test hole in the tables is shown on plate 1 (in pocket).
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EXPLANATION OF TABLES AND METHODS OF DATA COLLECTION

The data in this report, which were collected chiefly between 1974
and 1978, are listed in tables 1-8. The points of collection are shown

on plate 1. The data consist of the following: (1) geologic and







hydrolpgic records of wells and test holes; (2) water-level measurements
in observation wells; (3) lithologic and geophysical logs of test holes
and wells; (4) chemical analyses of ground water; (5) chemical analyses
of water from streams during low flow; (6) particle-size distribution
graphs; (7) analyses of core samples for heavy-mineral content; and (8)
hydraulic parameters and statistical characteristics of grain-size
analyses. The data are useful for evaluating geologic and ground-water
conditions in McHenry County. For example, a person considering the
construction of a new well can locate the proposed site on plate 1.
Depths, water quality, lithologies, and water levels of nearby wells
and test holes tapping the different aquifers can be determined from
the tables. However, use of the data as a guide to conditions at
different sites should be made with caution because of the lenticular
character of the water-bearing rocks and varying water quality in some

aquifers.

Records of Wells, Test Holes, and

Miscellaneous Data-Collection Sites

Records of selected wells, test holes, and miscellaneous data-
collection sites are given in table 1. Well depth is the depth of
casing for open-bottom wells or the base of the well screen. Many test
holes were converted to observation wells for periodic water-level
measurements and water-quality sampling. At some sites two or three
observation wells were drilled in order to obtain water levels and
water samples from several aquifers. The observation wells were
constructed of 1%-inch (32-mm) plastic casing with 3- or 6-foot (1- or
2-m) screens or 2-inch (51-mm) steel casing with 6-, 10-, or 12-foot
(2-, 3-, or 4-m) screens. The observation wells were developed by
backwashing and, in some cases, jetting the screened interval; then
they were pumped a minimum of 10 hours for development before collection

of water samples for analysis.

Water Levels in Selected Wells

Table ? lists the monthly and intermittent water levels in selected

wells, in feet below or (+) above land surface, that tap major aquifers




in McHenry County. Water-level measurements began in 1971 and extended
through November 1978. Measurements will continue to be made in several
wells as part of the statewide observation-well network to monitor
changes in water levels as the ground-water resources of the area are

developed.

Logs of Wells and Test Holes

Logs collected from water-well drillers and other sources and 1ogs
of test holes drilled as part of this project are included in table 3.
Minor changes in word order have been made on some of the drillers'
logs and logs from test holes drilled during previous investigations.
However, geologic interpretations shown on commercial and private well
logs are those of the drillers. Most test holes drilled during this
project and some municipal, industrial, and private wells have geo-
physical logs in addition to a description of the materials penetrated.
The geophysical logs are extremely useful for geclogic correlation
purposes. Grain-size determinations refer to the Wentworth (1922) size
scale. The color descriptions were determined by comparing fresh
samples with the Geological Society of America's rock color chart

(1963).
Water Qualit

The mineral constituents and physical properties of water are
reported in the tables of analyses (tables 4 and 5). Water for samples
was secured from privately owned wells by using the existing pumps and
from the North Dakota State Water Commission observation wells by
airlift. Generally enough water was pumped to clear the well column
and plumbing, then the samp1e‘was collected in a polyethylene bottle.
For those metals considered unstable, a separate sample was filtered
and acidified before transport to the laboratory. Most of the samples
were analyzed by the North Dakota State Water Commission, Bismarck,

N. Dak. Methods of analyses were generally those described by Brown
and others (1970). The results are expressed in milligrams per liter
{mg/L) or micrograms per liter (ug/L). A microgram per liter is one-

-

thousandth of a milligram per liter.




Drinking-water standards were established by the National Academy
of Sciences-National Academy of Engineering (1972) at the request of
the Environmental Protection Agency and are generally accepted as
applicable to public water supplies. These standards include the
following recommended 1imits: iron (Fe), 300 ug/L; manganese (Mn), 50
ug/L; sulfate (504), 250 mg/L; and chloride (C1), 250 mg/L.

The following summation for farmstead use is modified from the

Federal Water Pollution Control Administration (1968, p. 116).

KEY WATER QUALITY CRITERIA FOR FARMSTEAD USES

Recommendations (at point of use)

Additional special-use
Characteristic General farmstead uses requirements

Substantially free-
Substantially free
6.0 to 8.5v===mmmmmm—mc——aaa 6.8 to 8.5 dairy sanitation

Total dissolved
inorganic solids- 500 mg/L (under certain
circumstances, higher
levels are acceptable)-==-

Turbidity—-—=ew=mw- Substantially free~==~=——=-
Hazardous trace
elements—-------- Levels in excess of those

shown are grounds for
rejection of a supply:

Substances

Arsenic (ug/L)=========u-
Barium (ug/L)--
Cadmium (ug/L)-
Chromium (ug/L)
Cyanides (mg/L)
Lead (ug/L)============-=
Selenium (ug/L)
Silver (ug/L)----------——

Other trace
elements—-=~=-====-= Levels shown below should
not be exceeded if
alternate sources are

available:
Substances
Mang (ug/L) ~50  In dairy sanitation, water
Iron (ug/L)}-=—==m==—==m== should contain <20 mg/L

Copper (ug/L)-
Zinc (ug/L)---
Fluoride (mg/L)--0.7-1.2 ('2.4)
Nitrate (as N) (mg/L)----'10

potassium and <0.1 mg/L
iron and copper.

! Maximum permitted levels of inorganic chemicals in public water systems of
North Dakota; set by the North Dakota State Department of Health (1977).




Mineral Constituents in Solution

Silica (510,)

Weathering processes dissolve silica from practically all rocks.
Silica affects the usefulness of water because it can contribute to the
formation of scale in pipes, water heaters, and boilers in the presence

of calcium and magnesium.

Iron (Fe)

Iron is a widespread constituent in rocks and is easily leached by
ground water under reducing conditions or in acidic water. Water
containing more than 300 ug/L of iron, after exposure to air, may
become discolored. Reddish-brown stains on porcelain or enamelware and
fixtures and on fabrics washed in the water result from the iron-

imparted turbidity.

Manganese (Mn)

Manganese in concentrations as low as 200 ug/L may cause a dark-
brown or black stain on fabrics and porcelain fixtures. Ground water
that contains high concentrations of iron may also have considerable

amounts of manganese.

Calcium and Magnesium (Ca and Mg)

Limestone and similar rocks are the principal source of calcium
and magnesium in natural water. Calcium and magnesium cause water
hardness and, with anions, can form scale on utensils and in water

heaters, boilers, and pipes.

Sodium and Potassium (Na and K)

Sodium and potassium are present in many igneous and sedimentary
rocks. Sodium dissolves readily and when brought into solution it
tends to remain in solution. Potassium is dissolved with greater
difficulty and exhibits a stronger tendency to be reincorporated into
solid weathering products, especially clay minerals. In most natural
water the concentration of potassium is much lower than the concentration

of sodium. Water that contains a large proportion of sodium salts may




be unsatisfactory for irrigation on certain types of poorly drained
soils. The presence of several hundred milligrams per liter of sodium
in water can make it unsuitable for use in sodium-restricted diets

(North Dakota State Department of Health, 1962).

Bicarbonate and Carbonate (HCO3 and 603)

Bicarbonate and carbonate ions are the major cause of alkalinity
in most water. The significance of alkalinity to the domestic, agri-
cultural, and industrial user is usually dependent upon the nature of
the cations (Ca, Mg, Na, and K) associated with it. However, moderate
amounts of alkalinity do not adversely affect most uses.

Alkalinity can be calculated from the analyses by using the

formula:
Alkalinity (As CaC03) = 0.82(HCO3)+1.67(CO3)

Sulfate (504)

Metallic sulfide minerals in both sedimentary and igneous rocks,
upon weathering or with bacterial action, are converted to sulfates.
Sulfate may also be dissolved from beds of gypsum and deposits of

sodium sulfate.

Chloride {(C1)
Chloride is present in all natural waters, but the concentrations
usually are low. Important sources of chloride are sedimentary rocks

that were deposited under marine conditions.

Fluoride (F)
Fluoride in the ground water is probably derived from solution of

fluorite, apatite, and hornblende minerals.

Nitrate (N03)

The occurrence of high nitrate concentrations in shallow ground
water has been attributed to leaching in feedlots or to fertilizer from
irrigated fields where nitrogen compounds have been applied. High
nitrate content is undesirable in drinking water because of its bitter

taste and it has been reported to cause methemoglobinemia in infants

(Comly, 1945).




Boron (B)

Boron is a constituent of the mineral tourmaline and may be
present in biotite and amphiboles. 1In small quantities boron is
essential for plant growth. Excessive concentrations in soil and in

irrigation water are harmful for some plants.

Dissolved Solids
The concentration of dissolved solids is calculated from the
weight of residue on evaporation at 180°C from a known quantity of

water. v
Properties and Characteristics of Water

Hardness

Calcium and magnesium are the principal cause of hardness.
Hardness exhibits the characteristic of requiring greater quantities of
soap to produce a lather as the hardness increases. Hard water also
can contribute to the formation of scale in boilers, water heaters,
radiators, and pipes, with a resultant decrease in the rate of water
flow and(or) heat transfer.

The hardness that is equiyalent to the alkalinity is called
carbonate hardness, and any excess is called noncarbonate hardness.
The carbonate hardness is the quantity that will contribute scale on
heating, and the noncarbonate hardness is the quantity of hardness that
will remain after precipitation of the carbonate hardness. As a
general reference, the U.S. Geological Survey often uses the following
classification of water hardness.

Calcium and magnesium
hardness, as CaCO3

{(milligrams per liter) Hardness description
0-60 Soft ,
61-120 Moderately hard
121-180 Hard
More than 180 Yery hard

Percent Sodium and Sodium-Adsorption Ratio (SAR)
The percent sodium is the percentage of sodium to all cations,

with the cations in miliiequivalents per liter. The displacement of




calcium and magnesium by sodium in soils is slight unless the percent
sodium is considerably higher than 50.

The term SAR (sodium-adsorption ratio) was introduced by the U.S.
Salinity Laboratory Staff (1954). Their experiments show that the SAR
relates to the degree water enters into cation-exchange reactions with

soil. Sodium-adsorption ratio is expressed by the equation:
SAR = 4+

where the concentrations of the ions are expressed in milliequivalents
per liter. The U.S. Salinity Laboratory Staff (1954) divided water
into 16 classes, depending upon the SAR and specific conductance. The
classifications indicate the usefulness of water for irrigation of

different crops on different types of soil.

Specific Conductance (micromhos per centimeter at 25°C)

Specific conductance is a measure of the ability of water to
conduct an electric current. Approximately 0.65 to 0.70 of the specific
conductance (in micromhos) is an estimate of the amount of dissolved
solids (in milligrams per liter) in water; however, this relation is
not constant and will vary with the chemical composition of the water

(Hem, 1970).

Hydrogen-Ion Concentration {(pH)

Hydrogen-ion concentration (activity) is expressed in terms of pH
units. The values of pH often are used as one measure of the solvent
power of water. '

The hydrogen-ion concentrations affect the corrosiveness of water.
A pH of 7.0 indicates that the water is neutral, neither acidic nor
basic. Readings progressively lower than 7.0 denote increasing acidity,

and those progressively higher than 7.0 denote increasing alkalinity.

Temperature
Temperature is an important factor in evaluating the usefulness of
water. This is evident for such a direct use as an industrial coolant.

Temperature is also important, but perhaps not so evident, for its

11




influence upon concentrations of dissolved gases and mineral matter in
water. Water temperatures given in the tables are expressed in degrees
Celsius (Centigrade). Degrees Celsius and the equivalent temperature

in degrees Fahrenheit are given in the following table.

Degrees Degrees Degrees Degrees Degrees Degrees
Celsius Fahrenheit Celsius Fahrenheit Celsius Fahrenheit
(°c) (°F) (°c) (°F) {°c) (°F)
3.5 38 12.5 54 21.5 71
4.0 39 13.0 55 22.0 72
4.5 40 13.5 56 22.5 72
5.0 41 14.0 57 23.0 73
5.5 42 14.5 58 23.5 74
6.0 43 15.0 59 24.0 75
6.5 44 15.5 60 24.5 76
7.0 45 16.0 61 25.0 77
7.5 45 16.5 62 25.5 78
8.0 46 17.0 63 26.0 79
8.5 47 17.5 63 26.5 80
9.0 48 18.0 64 27.0 81
9.5 49 18.5 65 27.5 81
10.0 50 19.0 66 28.0 82
10.5 51 19.5 67 28.5 83
11.0 52 20.0 68 29.0 84
11.5 53 20.5 69 29.5 85
12.0 54 21.0 70 30.0 86

Particle-Size Distribution Graphs

Particle-size distribution curves were determined by the sieve and
hydrometer method from core samples representing two geohydrologic
units. The diagrams in table 6 show the percentage of clay, silt, and

sand in the samples.

Hydraulic Parameters and Heavy-Mineral

Content of Core Samples

Heavy-mineral analyses, hydraulic parameters, and statistical
measure of textures from cores of bedrock formations are in tables 7
and 8. These analyses may be useful for correlation of geohydrologic

units throughout the Williston basin and surrounding areas.
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TABLE 1.--Records of wells,

test holes, and

miscellanecus data-collection sites

Owner

BNRR, Burlington Northern
Railroad

NDGS 17, North Dakota
Geological Survey, test
hole number 17

NDSWC 10182, North Dakota State
Water Commission, test hole
number 10182

USAF, United States Air Force

USBR 55-14, United States
Bureau of Reclamation, test
hole number 55-14

USDI, United States Department
of the Interior

USGS 55-36, United States

Geological Survey, test hole
number 55-36

Water level (feet)

Water level, in feet below or
(+) above land surface

F, flowing

P, pumping

R, recently pumped
S, nearby pumping
Z, other

Use of water

domestic
irrigation
industrial
public supply
stock

unused

v e w e oe

CWVMVZr T

16

Principal aquifer

112, Pleistocene
125, Paleocene
211, Upper Cretaceous

BRDO, buried outwash deposits

BUTT, Butte aquifer

CBKC, Cut Bank Creek aquifer

CNBL, Cannonball Member of
Fort Union Formation

DNBH, Denbigh aquifer system

FXHL, Fox Hi1ls Sandstone

HLCK, Hell Creek Formation

KLRH, Karlsruhe aquifer

LKSO, Lake Souris aquifers

MRTN, Martin aquifer

NRKF, New Rockford aquifer
system

OTSH, outwash deposits

SORV, Souris Valley aquifer

TGRV, Tongue River Member of
Fort Union Formation

VLTRA, Voltaire aquifer

Specific conductance

Value shown is the field
specific conductance
measured at the well at
the time of inventory.

Altitude of
land surface (feet)

National Geodetic Vertical
Datum of 1929 (NGVD) is
a geodetic datum derived
from a general adjustment
of the first order level
nets of both the United
States and Canada. It was
formerly called “"Sea Level
Datum of 1929" or "mean
sea level" in this series
of reports. Although the
datum was derived from the
average sea level over a
period of many years at 26
tide stations along the
Atlantic, Gulf of Mexico,
and Pacific Coasts, it does
not necessarily represent
local mean sea level at any
particular place.




DEPTH TO CASING DATE SPECIFIC ALTITUDE

OEPTH  DEPTH  FIRSY DIAM= WATER WATER USE CONDUCTANCE OF LAND

DRILLED UF WELL OPENING ETER DATE LEVEL LEVEL OF PRINCIPAL  (UMHO/CM TEMPERATURE SURFACE

LOCAL NYMBER UNNER (FEET) (FEET) (FEET) (INCHES)  CUMPLETED (FEET) MEASURED  WATER  AGUIFER AT 25°C) (OEGREES €) (FEET)
151=075=02000 NDSWC 10182 240 .- - -- 08/09/1978 - - u -- - - 1605
15107503404 SCHMEETS, HEWRY - 16 .- a8 01/01/1928 10,20 08/16/1955 W 112LK80 - . 1560
151=07%=05888 NOHWC 1088 315 - - - 1072471955 - - u - - - 1611
151-079-0400D NDSWC 1057 370 - . .- 0970271955 - u - - -- 1614
151-975=05D0D NDSWC 1058 260 - - .- 49/06/195S -~ - y - -- - 1616
151=075=07AAA NDSWE 1059 220 -- .- - 09/09/1955 - .- y - .- - 1597
151-075-07888 NDSWC 1060 210 - - - 09/12/1955 .- .- v - - -- 1617
151=075=15CBA HASS, EANEST 228 228 218 a 1271271974 110,00 12/12/1974  H,$ 211HLCK 1490 7.5 -
151=075=22400 ANAMUNSE , ND - 102 - 4 4170171950 - -- P 1124RTN 880 7.5 1615
151=075-22C MARTIN, STANLEY fe2 140 136 a 08/2371976 31,00 08/23/1976 H T12MRTN -- - 1522
151-075-236CC ANAMOOSE , NO 253 233 -- - - 30,00 - e 211HLCK 1700 7.5 -
151-075=2300 HORNBACHER, ROBERT 230 182 178 a 05/2u/1974 47,00 05/20/1974 H 112MRTN 1800 9.5 1620
151-075~31CCC NOSWC 18184 200 -- -- -- 08/09/1978 - - u - - aaC 1eto
151-075~35AA4 NOSWC 10183 240 - .- -- 08/09/1978 - - y - - -- 1630
151=0762010C PAULUS, LARRENCE 315 306 2608 4 1242871975 95,00 12/28/1975 s - - -~ 1622
155=076~020CC FARMERS UNION 380 336 315 a 10/27/1976 84,00 10/27/1976 H -- - - -
151-076-02CHC1 NDSWC 1082 70 -- -- -- 10/14/1955 - -- n - - - 1660,
151+076=02CAC2 DRAKE (RO - 127 - 24 01/01/195% -- p 211HLEK - - 1680
151=076-02C8C3 DRAKE , ND - 127 -- 4 01/01/1955 - P 211HLCK - -- 1680
151=076=02CCC NOSWC 1061 t30 -- - - 09/15/1955 - - u . - -- 1640
151=076=03AAA HOSWC 1063 to0 - - 09/15/1955 - - U - - - te87
151-076=03004 DRAKE (ND - 180 24 01/01/1955 .- - P 211HLEK - - 1680
151=076-04CCC NDSWC 1069 90 - - 09/19/1955 - .- u -- - - 1596
151+076-0400D WDSWE 1068 70 - - - 09/19/1958 .- -- u - - - 1604
151=076=0700C1 NDSWC 4972 590 326 315 2 08/26/1976 9,89 11/17/1976 u 211FxHL 3800 8.0 1590
151=076-070DC2 NDFHC 49724 254 2Sa 248 2 08/26/1976 30.05 11/17/1976 u 211F XHL 3000 T.0 1590
151-076-0700C3 WDSWE 49726 210 210 200 2 08/27/1978 33.30 10/20/1976 u 211HLCK 2200 7.5 1590
151=07h-07D0C4 KOSWC 4972¢C 128 126 120 1,25  08/21/1976 36,48 10/20/1976 y 211HLEK 2000 7.0 1590
151=076=08A38 NOSWC 1081 70 - - -~ 1070871958 - - u .- .- -~ 1585
151=076-08888 NDSWC 1070 an 80 -- a 09/20/1955 - - v 112VLTRA -~ 1558.
151=076=10AAA KOTH, GERALD tai 117 a6 4 11/06/1972 $0.00 11/06/1872 H 211HLeK 1550 8.0 1625
151=076=10AAD CUFFMAN, JAMES 232 2te 189 4 07/05/1976 18.00 07/05/1976  H - - -- -
151207610000 HOSWE 1074 120 - -~ -- 0972871955 -- -~ u - - - 1620
151207411888 NDSHC 1062 110 - - - 09/15/1955 -~ -- u - - - 1640
151-076=148CC NDSWC 1077 70 - -~ -~ 10/04/1955 - -~ u - - - 1600
151=076-14CEC anSAE 1075 90 90 - a 09/28/1958 - - u - - -- 1620
151=076=1540C NDSWC 8661 108 50 a7 1.50  08/25/1966 23,00 09/20/1966 u 112MRTH - 1600
151=076=-15DAH uDSAC K662 95 sS L 1.50  08/25/1966 - - v 112MRTN - 1605,
1512076=194CC LSHR 85-14 40 -- - - 47/06/1955 10,80 07/08/1955 o - - -- 1631
151-076-19CAB USHR 69=24 50 -- -~ - 11/18/1969 4,50 1270571969 - - -~ te22.



L
DEFTH YO CASING DAYE SPECIFIC ALTITUDE

DEPTH DEPFTH  FIRSY OIAM~ WATER NATER USE CONOUCTANCE OF LAND

DRILLED OF WELL OPENING ETER DATE LEVEL LEVEL OF PRINCIPAL (uMHO/CM TEMPERATURE SURFACE

LOCAL NUMBER OWNER (FEET) (FEET) (FEET) (INCHES)  COMPLETED (FEET) MEASURED  WATER  AQUIFER AT 25°C) (DEGREES C) (FEET)
151=076=19CBC USBR 5515 70 .- -~ -- 07/07/1955 21.70 01/07/1955 ] 112MRTN - - 1650
151=076=190AB USBR 6£9=23 60 .- - -- 11/18/1969 11.50 12/05/1969 u 112MRTN -- 1637
151-076=208DC USBR 69-22 50 - - - 1171771969 8.20 1270571969 u - - - 1613
151=076-20080 USBR 69«21 50 .- - - 1171471969 10.00 1270571969 u 112MATN - - 1611
151=076-2368CC DRAKE, NO - SS - - - 10,00 0771671975 4 112MRTN 1100 7.0 -
151=076~23CBB NDSWC 1078 70 -- .- ] 1070471955 - - u 112MR TN -- - 1600
151=076=24000 WOSWC 10185 180 - - - 08/09/1978 .- .. [t} - - 1620
151-076~26888 NOSWC 1076 70 -- - -- 09/30/1955 - -- U - - 1623
151-076-28R8B8 USBR 55-13 a0 -- - - 07/05/1955 12.20 07/08/1955 u - = - 1614
151-076-28808 USBR 69-20 50 - -~ 1171371969 7.10 12/05/1969 U -~ - -~ 1612
151=076-28DBC USBR 69=19 50 .- -- 1171271969 7.10 1171271969 u - - - 1613,
151-076-29868 USAF 100 07/05/1961 19.20 0770571961 u - - 1641
151=076=3088C NDSWC 10186 100 -- - 08/10/1978 - -- u -- -- 1631
151-076=33AAA US8R 69-18 50 - - 09/07/71969 5.20 11/19/1969 [0 - - -- 1617
151-076=-33A48 USBR 55-12 a0 - -- - 07/05/1955 6.40 07/08/1955 u - - - 1618,
151=076=34A00 NDSWC 1079 50 - Lt - 10/06/7195% - - u - - 1610
151=076=34BCO USEBR 69=17 50 -- - 1170671969 5.50 1171971969 Y - - -- 1614
= 151-076-330CR USHR 69-16 50 -- -- 1170571969 14.90 1171971969 1] - - -- 1622
151~076=3400C USBR 55-11 a0 - - -- 07/01/195% 11,20 07/05/195% u -- -- -- 1629
151-077-01BCC MARTIN, ALFRED 270 270 262 2 03/3171965 29,00 03/31/1965 H 21 1F XHL 3000 7.5 ..
151=077=01000 NDSWC 1071 60 .- -- - 09/20/1955% -- -- u - - - 1556
151=077=02AAC USAF 102 -- -- 0571171961 15,00 05/11/1961 u -- - - 1574
151«077=02CCC NDSWC 1073 10 - - 9972771955 .- - v b4 - - 1620
151~077=02000 NDSWC 1072 60 - .- -~ 09/22/1955 - - u - - - 1592
151-077-05CHC USBR 5%-20 30 - Lt - 07/12/195% 4.60 07/14/595% u - - - 1612
151=077=050CC USBR 69=33 50 - .. 1270571969 9.80 12/17/1969 u .- - 1609
151=077-06ACH USBR 69-34 T -- - -- 1270971969 25.50 12/17/1969 u -- -~ 1616
151-077«06884 USBR 69-35 50 - - 1270971969 8.20 1271771969 v - - - 1607
151=077=08AAA BSBR 55-19 a0 - .. 07/11/1955 37.50 07/12/1955 ] -- - - 1622
151-077-09880 USBR 69«32 . 50 -- - - 1270571969 23.5¢0 12/08/1969 u - - -- 1610
151=077=0908A USBR 69+31 50 - - -- 12/00/1969 31,10 12/08/1969 u - -- 1619
151-077=-10BBA NOSWC 10188 60 - - - 08/10/1978 e - y - -- 1560
151-077~14C8A USBR 69428 50 -- - -- 1172171969 27.50 12/05/1969 u - -- -— 1617
151-077=14CDC USBR 55-17 30 - - -- 07/0871955 5.40 07/12/1955 u - - -- 1612
151=077=14C0D USBR b9=-27 50 - - - 11/20/1969 15,30 11/20/1969 u e - - telb
151=077=15ACD USBR 69-29 50 - - 1270371969 12.20 1270871969 u - - - 1616
151=077=15BAC USBR 69«30 50 - -— 1270371969 22,00 12/0871969 U .- .- .- 1614
151-077~15888 USBR 55-18 30 - - - 0771171955 26,50 0771271955 1] - -- - 1609
151-077-18CCR USAF 100 - -- -- 0471871961 25,00 0471871961 u - - 1643
151=077=23A80 USBR 69-26 S0 - - -- 1172071969 7.20 12/05/1969 v -- - - 1613



LOCAL NUMBER

151=077=24CsC
151«077~24C04A
151=077-29A00
151=N77+34R0DA
151=077-35888

151=078-01AAA
151-078=09HBA
151«078~10A8B
153-078=~14AAC
151=078=16CCh

151=07B=1TAAA
151-078-21C88B1%
151=078-21C8B2
151=078=22000
151-078=~27CVC

151-078-28ACB
151=n78«2988

151+-078-33DCA
151-078-34BCC
15107836004

151=079~04888
151=079=05A00
1531=079=05C88
151~079-08AAA
151-079=12B88

151«079=14AA4
151=079-~20B88
151«079-33888
151=080=02C0D
151=-080=04CCB

151=080-04CCC
151=080-09CLB
151-080170CC
151-080-24CBL
151-080=-25CCC

151-080+-250DC
151=060=32000D
151=080=33CBB
152=075=04AAA
152-075=-07888

UmnNER
USBR 55-16
USBR 69«25
SPICHKE, GENE
KIEF,ND

NDSWC 10187

UBBR S5-21

NDSWC 10082
NDSWC 10081
MICHALENKG, ALEC
NOSWC 10084

NDSWC 100R3
NDSKWL 10196
JUOHNSON, WALLACE
NDSHWC 10195
GLSON, GARFIELD

NDSWC 10217
HOWEY, RUBERT
USAF

OLSON, GARFIELD
NDSHC 10218

MDSAC 10202
NDSWC 10204
USAF

NDSWC 10203
NDSWE 10197

HD3AC 10198
NOSHC 10216

USAF
NDSWEC 10213
NDGS 17

NDSWC 10211
USAF

NDSWC 10212
OLSON, KENNETH
NDSWC 10214

NDSWC 10215
SCHUENBEKG, CECIL
nDGS 18

WDSWC 10181

NDSWC S001

VERTH
DRILLED
(FEET)

10
50
207

60

120

DEPTH TO
DEPTH FIRST
OF WELL UPENING
(FEET) (FEET)
207 189
33 -
215 197
79 73
128 125
192 186
76 59
4t 37
3 32
183 177
159 158
206 183
186 180

CASING
DIAM=

ETER

C(INCHES)

1.25

DATE
CUMPLETED

07/0871955
1171971969
04/16/196S
01/01/195%5
08/10/1978

07/12/1955
1171671977
13/16/1977
07/13/1965
1171771977

1171671977
08/11/1978
11/06/1972
08/1071978
10/26/1974

08/17/1978
11/1871974
04/38/1961
10/28/1974
08/17/1978

0871571978
0871571978
0471871961
VB/15/3978
08/14/1978

UR/14/1978
08/17/1978
04/19/71961
0871671978
07/22/1970

08/16/1978
04/18/1961
0871671978
05/02/1973
vB/16/1978

08/17/1978
0a/29/19748
07/22/1970
0870971978
¥9/29/1976

WATER
LEVEL
(FEEY)

5.60
3.50
80,00
18.20

5.80

1.88
3.79
15.40
16.00

7.00

22,30

DATE
WATER
LEVEL

MEASURED

07/12/1955
1270571969
0871671965
0B/03/195S

a7/14/1955

1172971977

1172971977
09/11/1978
11/06/1972

10/26/71974

Vas/18/1961
0r/217197%

v4s/18/71961
U8/1471978

04/19/1961

08/18/1981

05/ /1913

0472971974

10/19/1976

USE
OF
WATER

C®WCEE ®wCICEC Ccwcce cvVICC

cccece

ccecxc

cce

H
u
u
H,8
U]

v
u

PRINCIPAL
AQUIFER

211HLCK
125CNBL

1128UTT

1128077
1128UTT
1128077

1128077

1128UTT

125TGRY

125TGRY

112NRKF

SPECIFIC
CONDUCTANCE
{uMHO/CM

AT 25°C)

2790

1290

1550

TEMPERATURE
(DEGREFS C)

8.5

9.0

7.0

ALTITUOE

OF LaND

SURFACE
{FEET)

1618
1619
1663
1660
16535

1614
1600
1600

1610

1600
1620

1604

1630
1630
1685

1631

1630
1638
1654
1665
1615

1626
1765
1824
1760
1860

1866
193¢
2013

192%

1885
2150
1545
1570
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DEPTH Ti) CASING DATE SPECIFIC ALTITUDE

DEATH DEPTH  FIRST NlAn= WATER WATER USE CONDUCTANCE OF LAND
ORILLED  OF WELL UPENING ETER DATE LEVEL LEVEL oF PRINCIPAL (ui4H0/CH TEMPERATURE SURFACE
LOCAL NUMBER UWNER (FEET) (FEEf) (FEEY) CINCHES)  COMPLETED (FEET) MEASURED  WATER  ANUIFER AT 25°C) (DEGREES C) (FEET)
152=078~198CC USBR 55-28 s0 - -- - 07/15/1955% 8.30 u?/18/1955 u - -~ 1603
152-018=19C0N USBR 55-27 30 .- - - 07/15/1955 5,70 07/18/1955 v - -~ 1606
152=-078-21ACC USBR $9+45 w0 -- -- 12/18/1969 27.30 03/13/1970 u -- -~ - 1614
152~078+21CCR USHR 6946 £ .- -- 12/18/1969 19,80 03/13/1970 u -- - - 1608
152=078=21008 USBH 69-44 50 .- .- 12/17/1969 20,50 03/13/1970 u .- - - 1610
152=078=26908 NUSWC 19194 60 - - -- 9A/10/1978 -- - u -- - - 1574
192+078=26CA0 USBR 69=40 50 -- -- - 12/12/1969 11,90 12/17/1969 u -- -~ -~ 1608
152+078=26CHH USHR 69-41 50 - -~ - 1271571969 18,00 03/08/1970 u - -= .- 1608
152-078~274ACC USHR 69~-42 50 - - - 12/16/196% 4,80 0371371970 1} .- .- - 1588
152=078+278AC USBR 69=43 50 - - - 12/16/1969 9.50 G4/10/1970 ] - -- -~ 1606
152=078~270AD USBR 70=414 50 - - .- 02/30/1970 18.00 03/02/1970 ] -- - 1626
152078-28CCC USBR 55-25 30 - .- -~ 0771471955 11.90 07/18/195% u - - 1608
1524078+29CCH USBR 55=26 30 - - - 07/14/1955 a.80 07/18/1955 u -- -- 1608
1524078-33AA USBR §5-24 30 -- - -- 07/137195S 12.40 07/14/1955 u - -- ~- 1610
152-078+33CCC whSWE 10u80 60 -- .- - 1171641977 -- - ] - -- -~ 1615
152=078-35A44 USHR §5+23 10 - -- -- 47/14/195% 4,10 07/18/195% v -- -- - 1597
15207835448 USBR 69-39 59 -~ - -- 12/11719869 17,00 12/17/1969 u -- -- 1615
152-078+368CB USBR 69-38 5% .- - -~ 12/11/1969 35.20 1271771969 u -- - 1635
152+078-36CAA USHR 6937 S0 - - .- 1271071969 7.90 1241771969 u - -- 1606
152-078=36008 UBHR 69-56 50 - - - 12/10/196% 9.70 1271771969 u - - - 1611
152=079=02AAA USBR 55=33 40 - .- -~ 07/20/1955 1,50 07/22/1955 u .- - 1566
152=079-02C0D USHR S49=32 40 -= - - 47/19/195% 5.80 07/20/1955 u - -- 1576
192=079-03000 NDSWC 10077 ar - - - 1171571977 - - u - .- 1575
152-079-058C8 NDSWC 10073 60 -- .- - 1171571917 - - y - - 1585
1952=079«05C88 NOSWC 10074 a9 -- -- .- 1171541917 - - u - - -~ 1578
152~079=088CC NDSWC 10075 70 as a2 t.25 1171571977 12.03 1172971977 u 112VLYRA 1000 9.0 1588
152=079~-118CC NDSKC 19076 40 -- - .- 1171521977 - -~ u -~ - - 1590
152079~118C0 USBR §5-31 30 -- - - 07/19/1955 6.80 0772271955 1 - -- -- 1576
152=079«130001 NDSWE 4974 640 457 446 2 09/01/1976 3.33 10/2171976 u 211FXHL 4330 8.8 1605
152-079~130002 NOSWC 49744 130 130 125 1,25  09/02/1976 13.21 1072071976 u 211HLCK 3000 8.0 1605
152=079=1300D3 NDSWC a974ap 312 312 308 2 0970371976 11.25 10/2171976 u 21LHLCK 4000 640 1605
152-079-14A88 USBR 55=30 35 - - - 0771871955 .- - u - - 1613
1524079+14040 USBR SS5=29 30 - - - 07/18£195% 7.40 07/18/1955 u - - 1601 .
152-079-18B8R USAF 100 -- .- - 04/18/1961 19.00 Va/18/1961 u - - 1577
152-079-21DDD NDSWC 10200 140 -- -~ - 08/1471978 - -- [ - - - 1617
15207929444 NDSAC 10206 100 - - -- 08/15/1978 - - u - .- - 1612
152-079=32AAA NDSWC 10201 80 - - - 08/15/1978 - - u .- - 1633
152=079-338CC NDSKC 10205 660 -- - - 08/15/1978 - - " - - 1642
152+079=35000 NDSWC 10199 140 -- - - 08/14/1978 - u - - - 1604

152+080=050AA BECHTOLD, ELMER 215 215 200 S 07/18/19712 60.00 0T/18/1972 H, 8 211HLEK 2540 12.5 1685



DEPTH TO CASING DATE SPECIFIC ALTITUDE

DEPTH NEPTH  FIRST DIAM= WATER WATER USE CONDUCTANCE UF LAND
DRILLED UF wELL OPENING ETER DATE LEVEL LEVEL QF PRINCIPAL {uMHO/CH TEMPERAVURE SURFACE
LOCAL NUMHER UWNER (FEET) (FEET) (FEET) (INCHES) COMPLETED (FEET) MEASURED  wATER  AQUIFER AT 25°C) {DEGRLES C) (FEET)
152=080-05004 NDGS 16 sa - - - 0772271970 - -- u - -- - 1667
152-080-09CCC KDSWC 10210 120 - - - 08/15/1918 - .- U -~ - - 1652
152=080=12CCC NDSWC 10209 80 - - 08/15/1978 - .- u - - - 1600
152-080-15AAA NDSWC 10208 60 -- - 08/15/1978 -- -- y .- - - 1618
192~080-24CCC NDSWC 10207 60 - - -- 08/15/1978 -- -- Y -- -- - 1650
152=080-29AAD NURNBERG, ALMA ’ 123 123 103 -- 04/23/1973 45,00 04/23/1973%  H,S 125TGRY 2200 7.5 -
153-075-07CAC NDSWC 4996 160 - - .- 09/27/1976 - -- u - - - 1525
153-075-08888 NDSWE 3995 100 - - -- 09/27/1976 - - u -- - - 1530
153-075-18C DIETERLE, WAYNE 402 388 367 a 08/1171976 64,00 08/11/1976 s - -- -~ -
153-075-310CC SENECHAL, MARVIN as 46 a2 4 09/0471972 9.00 09/0a71972 ] 112LK80 1100 8,0 -
153~076=03000 NDSNC 9549 120 a1 38 1.25  05/12/1976 2.80 0672471976 T} 112LKS0 a60 8.5 1542
153=076+05000 NDSWE 5850 360 263 257 1.25 1070171970 a.70 u8/11/1975 u 112NAKF 1750 8.0 1580
153-076=080CD NDSWC 5849 280 163 157 1.25  09/30/1970 18,08 08/11/1975 u 112NNKF 480 7.5 1555
153=-076+10DDC LEMER, GEUNGE 190 190 186 q 0170271973 40,00 01/02/1973  S,H V12NRKF 1350 8.0 --
153-076=120001 NOSWC 4997 220 172 166 2 09/28/1976 1.01 10/19/1976 v 1120RKF 650 8.v 1540
153=076+-120DD2 NDSWC 49974 50 S0 49 1.25  09/28/1976 8.69 10/19/1976 u 112L%80 S20 7.5 1540
153~076=130D0 HDSWC 4998 280 124 118 1.25 09/28/1976 9.70 1071971976 u 1 12NRKF 2000 7.5 1560
153~076-20AAA NDSWC S58%2 200 - .- -- 1070171970 - .- u e .- - 1570
153=076=250AA1 NDSNC 4999 460 198 192 1.25  09/28/1976 12.83 10/19/1976 u 112NRKF 1a00 7.5 1560
153=076=25AAA2 NDSWC 4999A 60 - - - 09/29/1976 -- -~ u - - - 1560
153=076-36ABA NOSWC 5000 100 .- .- - 09/29/1976 - - u - - e 1570
153=077-02A00 NOSWC 5305 180 156 150 1.25  0%5/22/1978 23.90 1171171978 u 112NRKF 1050 9.0 1550
153-077=02CCC NDSWC 9396 240 204 198 1.25 0871171978 10,49 0871871975 u 112NRKF T80 9.0 1540
153=077~03CB8 NOSWC 5307 80 - - .- 0572371978 bl - '} - - - 1550
153=077=04AA0 NDSWC 9537 200 - - - 0570671976 -- -- u -- - .- 1530
153=077-04BCC NDSWC 9535 80 .- - - 0570571976 - b 1} - .- - 1538
1532077=05AAA USBR T0-12 50 - - - 08/21/1970 11,70 0872171970 u - - 1536
153-077-050CC NDSWC 5308 40 - - .- 0%5/23/1978 et - u - - -- 1580
153=077=050DA NDSWC 9533 60 - - ~e 0570571976 - - v - - - 1538
153=077=06AAA USBR 70=11 50 - -- - 0872071970 3.00 08/27/1970 u .- -- .- 1533
153-077-0780C1 KARLSRUHE ,ND - a5 - it 05/ /19710 S.16 0771071975 P 112KLRH 789 6.0
153=077-07B0C2 KARLSRUHE , ND 60 S8 a2 8 1172071973 7.00 1172471973 3 112KLRA 810 7.5
153=077=08000 NDSWC 9534 100 .- - - 0570571976 - b u - - -
153-077-10ACA . DUCHSCHERER, JUHN 98 9 95 a 95/07/1975 20.00 