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This is one of a series of county reports published cooperatively
by the North Dakota Geological Survey and the North Dakota State Water
Conservation Commission. The reports are in three parts; Part I
describes the geology, Part II represents ground water basic data, and
Part III describes the ground water resources. Parts [ and III will be

published later and will be distributed as soon as possible.




Introducticn

CONTENTS

Purpose and scope.

Well-numbering syst

Acknowledgment

Explanation of tables

Water-quality data~-

Mineral constituents in solution

Propexrties and characteristics of water

Selected refer

Figure 1.
2,
3.
b,

ILLUSTRATIONS

Map showing location of Cass County:

System of numbering wells, springs, and test hol

Map showing location of wells and springs in Cass Countyeme=weem=

Map showing location of test holes in Cass Countyw—eecer—cscewm—e

TABLES

1. Records of wells, springs, and test holes in Cass County, N. Dak,—e=—=-

2. Water-level Measurements in selected wells in Cass County, N, Dak,=wwwe

3, Chemicel analyses of selected water samples, Cass County, N. Dak,—ewee=

k. Logs of test holes and selected well

2
"

(in pocket)

{in pocket)

13

100




GEOLOGY AND GROUND WATER RESOURCES OF CASS COUNTY, NORTH DAKOTA
PART II - GROUND WATER BASIC DATA

By
Robert L. Klausing

INTRODUCTION

Purpose_and Scope

The purposes of the investigation of the geology and ground-water resources of
Cass County, North Dakota were to determine the location and extent of the ground-
vater reservoirs (aquifers); to evaluate the occurrence and movement of ground
water, including the source of recharge and discharge; and to determine the chemical
quality of the ground water. The investigation should provide sufficient infor-
mation about the occurrence of ground water to plan its safe and intelligent
developuent for irrigation, domestic, industrial, and municipal purposes (fig. 1).

The investigation has been made cooperatively by the U. S, Geological Survey,
North Dakota State Water Commission, North Dakota Geological Survey, and the Cass
County Board of Commissioners., The results of the investigation will be published
in three separate parts of the bulletin series of the North Dakota Geological
Survey end the County ground-water studies series of the North Dakota State Water
Commission. Part I is an interpretive report describing the geology, Part II is
s compilation of the ground-water basic data, and Part III is an interpretive report
describing the ground-water resources, Part II makes available data collected during
the investigation and functions as a reference for Parts I and III,

The information in this report was collected between 1962 and 1964 and consists
of the folloving: (1) data on about 1,600 wells, springs, and test holes; (2) vater-
level measurements in 140 observation wells; (3) chemical analyses of 151 water
samples; and (4) logs of about 150 test holes and selected vells,

The data in this report are useful for predicting geologic and ground-water
conditions in Cass County. For example, a person considering the construction of
a new well can locate the proposed site on figures 3 and 4, 'm characteristics of
nearby wells may be determined from table 1 and the water-level fluctuation in the
ares may be determined from table 2, The chemical quality of water in adjacent wells
may be determined from table 3 and the type of material encountered in nearbdy wells
may be determined from table k, Extrapolations based on these data should be

conservative because of the irregular distribution of the water-bearing rocks.
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of Cass County.



Well-Numbering System

The wells, springs, sand test holes in the tables are numbered according to a
system based on the location in the public land classification of the United States
Bureau of Land Management., It 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 s, b, c, and d designate, respectively, the northeast,
northvest, southwest, and southeast quarter sections, quarter-quarter sections, and
quarter-quarter-quarter sections (10-acre tract). For example, well 138+50-153aa is
in the NEXNEXSEX sec, 15, T. 138 N., R, 50 W, Consecutive terminal numerals are
added if more than one well is recorded within a 1lO-acre tract. The location of each
well, spring, and test hole listed in the tables is shown on figures 3 and 4 (in

pocket).
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this report.
EXPLANATION OF TABLES

Most of the numbered test holes listed in table 1 were drilled as part of this
investigation., Test holes 1322-1 to 1322-6 were drilled by the North Dakota State
Water Commission a3 part of a special study for the Village of Amenia, Test holes
1«12 were drilled by a private contractor for the Village of Buffalo. The location
of each test hole is shown on figure i, The locations of about 50 selected wells
for which subsurface data were available are also shown on figure b,

Excepting the Buffalo test-hole logs, the numbered test-hole logs are a
composite from the drillers log, sample analysis log, and electric log (vhere
available)., Logs of the Buffalo test holes and the unnumbered test holes and wells

were furnished by the company or agency shown in the heading of the log. The




FIGURE 2.-System of numbering wells, springs, and test holes.




terminology used is that of the individual driller with the exception that the order
has been changed tc present the principal lithology first.

The well logs noted in table 1 but not listed in table 4 may be obtained from
the U, S, Geologicsl Survey, Bismarck, North Dakota, or from the North Dakota State
Water Commission, Eismarck, North Dakota. -

Sample description logs for all test holes having numbers greater than 1300
were prepared at esch test-hole site, Visual examination, while the samples were
still wet and fresh, was made by using a binocular microcscope. Color descriptions
were determined by comparing the sample with the color charts of Goldman (1928),

If the cuttings reacted (effervesced) when treated with diluted hydrochloric acid,
the material was described as calcareocus. Grain-size determinations used in the logs
refer to the Wentworth (1922) size scale., Plastic is a term generally applied to
¢lay and indicates that the material may be molded into any form without fracturing.
Cohesion is used to indicate the capacity of the material to stick together,

Beceuse most clays and silts are cohesive to some degree, the term was used only to
differentiate cohesive silt from non-cohesive silt.

The term "till" indicates an unsorted, unstratified, cchesive, agglomeration
of rock particles ranging from clay to boulders, Generally clay is the dominant
particle size., If a particle size other than clay is dominant, that particle size
is used as a modifying term. Consequently, terms such as clayey, silty, sandy, or
gravelly are textural terms used to indicate that the material described contains
an sppreciable, but not a dominant smount of the modifying material,

Observation wells were developed in selected test holes. These consist for the
most part of ld=inch plastic pipe slotted in the lower 10 or 20 feet, or screened in
the lower 5 feet, They were pumped for a few hours and a water sample was collected
for chemical analysis (table 3).

The monthly water-level measurements listed in table 2 vere made during this
investigation. Records of water-level fluctuations in wells in Cass County prior
to this study have been published in the following Water-Supply Papers of the U, 8.
Geological Survey: 845, p. 351; 886, p. 533; 908, p. 2u6-251; 938, p. 191-19T;
96, p. 236-240; 988, p. 310-31h4; 1018, p. 235-2L0; 1025, p. 225-229; 1073, p. 31k-
3183 1098, p. 29k4-298; 1128, p. 264-26T; 1158, p. 303-306; 1167, p. 141-143; 1193,
p. 169=1T0; 1223, p. 165-16T; 1267, p. 180-182; 1323, p. 199-200; 1406, p. 196-197;

1456, p. W7-48; 1781, p. 90-93.




WATER~QUALITY DATA

All natural waters contain dissolved mineral matter. Water in contact with solls
or rock, even for only & few hours, will dissolve some mineral matter, The quantity
of dissolved mineral matter in a natural water depends primarily on the type of rocks
or soils with which the water has been in contact and the length of time of contact.
Ground water is generally more highly mineralized than surface water because it
remains in contact with the rocks and soils for much longer periods,

The mineral constituents and physical properties of natural waters reported in
the table of analyses include those that have a practical bearing on the value of the
waters for most purposes, The analyses generally include determinations of silica,
iron, calcium, magnesium, sodium, potassium (or sodium and potassium together
calculated as sodium), alkalinity as carbonate and bicarbonate, sulfate, chloride,
fluoride, nitrate, boron, dissolved solids, pH, and specific conductance. The source
and significance of the different constituents and properties of natural waters are

discussed in the following paragraphs.

Mineral Constituents in Solution

Silica (Si0,)

Silica is dissclved from practically all rocks, Scme natural waters contain
less then 5 ppm (parts per million) of silica and fev contain more than 50 ppm, but
the more common range is from 10 to 30 ppm. Silica affects the usefulness of a water
because it contributes to the formation of scale in pipes, water heaters, and

bollers.

Iron (Fe)

Iron is dissolved from many rocks and soils, On exposure to air, normal basice
wvaters that contain more thanl ppm of iron soon become turbid with the insoluble
reddish ferric oxide produced by oxidation. BSurface waters, therefore, seldcm contain
as much as 1 ppm of dissolved iron, although some acid waters carry large quantities
of iron in solution, Ground waters commonly conteain up to 10 ppm. Rarely, concen-
trations over 50 ppm may occur in waters with a pH of 5 to 8 (Hem, 1959). Iren
causes reddish-brown stains on porcelain or enemeled ware and fixtures snd on
fabrics washed in the water, The U, S. Public Health Service {1962) recommends an

upper limit of 0.3 ppm of iron in drinking water,




Calcium (Ca)

Calcium is dissolved from almost all rocks and soils, Calcium and magnesium
cause hard water and are largely responsible for the formation of scale in pipes,
water heaters, and boilers. Water associated with grauite or silicious sands may
contain less than 10 ppm of calcium, vwhereas water associated with dolomite and
limestone may contain from 30 to 100 ppm., Water that has been in contact with

deposits of gypsum may contain several hundred parts per million of calcium,

Magnesium (Mg)

Meagnesium is dissolved from many rocks, particularly from dolomitic rocks. Its
effect in water is similar to that of calcium, The magnesium in soft waters may
smount to only 1 or 2 ppm, but water in areas that contain large quantities of

dolomite or other magnesium-bearing rocks may contain from 20 to 100 ppm or more of

nmagnesiuna,

Sodium and potassivm (Na and K)

Sodium snd potassium are dissolved from practically all rocks, Sodium is the
predominant cation in some of the more highly mineralized waters found in the western
United States., Natural waters that contain only 3 or L ppm of the two together are
likely to carry alumost as much potassium as sodium, As the total quantity of these
constituents increuses, the proportion of sodium becomes much greater. However, the
potassium concentration in vater does not often exceed 50 ppm. Moderate quantities
df sodium and potassium have little effect on the usefulness of the water for most
purposes, but waters that carry more than 50 or 100 ppm of the two may require care-
ful opersation of steam boilers to prevent foaming, More highly mineralized waters
that contain a large proportion of sodium salta may be unsatisfactory for irrigatiqx.
The presence of several hundred parts per million of sodium in water makes it
unsuitable for use in sodium-restricted diets used as therapy for cardiovacular

diseases.

Bicarbonate and carbonate (nco3 snd CO3)

Bicarbonate and carbonate are sometimes reported as alkalinity. Since the
najor causes of alkalinity in most natural vaters are carbonate and bicarbonate ions
dissolved from carbonate rocks, the results are usually reported in terms of these
constituents, Although alkalinity is primarily due to the presence of carbonate

and bicarbonate, other ions also contribute to alkalinity such as silicates,




phosphates, borates, possibly fluoride, and certain organic anions which may occur
in colored waters, The significance of alkalinity to the domestic, agricultural,
and industrial user is usually dependent upon the nature of the cations (Ca, Mg, Na,
K) associated with it, However, moderate amounts of alkalinity do not adversely

affect most use,

Sulfate (50),)

Sulfate is dissolved from many rocks and soils--in especially large quantities
from gypsum and from beds of shale, It is formed also by the oxidation of sulfides
of iron and may therefore be present in considerable quantities in mine waters.

The concentration of sulfate in waters is generally limited to about 1,500 ppm by
the solubility of calcium sulfate, Sulfate in waters. that contain much csleium and
magnesium causes the formation of hard scale in steam bollers and may increase the
cost of softening the vater. The U, S, Public Health Service (1962) recormends

that 250 ppm of sulfate should be the upper limit for drinking water,

Chloride (C1)

Chlorides are generally very soluble compounds and are found in most rocks so
that chlorides are found in all natural waters, Large quantities of chloride may
affect the industrial use of water by increasing the corrosiveness of waters that
contain large quantities of calcium and magnesium, The U, S, Public Health Service

(1962) recommends an upper limit of 250 ppm of chloride for drinking water,

Fluoride (F)

Fluoride has been reported as being present in igneous and some sedimentary rocks
to about the same extent as chloride, However, most fluorides, unlike the chlorides,
are low in solubility so that the quantity of fluoride in natural waters is ordi-
narily very small compared to that of chloride, Hem (1959) reported that fluoride
concentrations in excess of 10 ppm are rare. Investigations have proved that
fluoride concentrations of about 0.6 to 1.7 ppm reduced the incidence of dental caries
and that concentrations greater than 1,7 ppm also protect the teeth from cavities
but cause an undesirable black stain (Durfor and Becker, 1964), U, S, Public Health
Service (1962, p, 8) states, "When fluoride is naturally present in drinking water,
the concentration should not average more than the appropriate upper control limit
(0.6 to 1.7 ppm). Presence of fluoride in average concentrations greater than two

times the optimum values shall constitute grounds for rejection of the supply.”




Concentration higher than the stated limits may cause mottled enamel in teeth, endemic

cumulative fluorosie, and skeletal effects.

Nitrate (N03)

Nitrate in water is considered a final oxidation product of nitrogeneous material
and may indicate contamination by sewage or other organic matter. U, S, Public
Health Service (1962) sets 45 ppm as the upper limit for nitrate because ingestion
of water containing more than this may result in infantile methemoglobinemia, If the

concentration is sufficiently great, both man and animals can be polsoned by nitrate,

Boron (B)
Boron in small quantities has been found essential for plant growth but irrigation
wvater containing more than 1 ppm boron is detrimental to navy beans and other boron-

sensitive crops.

Dissolved solids

The reported quantity of dissolved solids-=the res:.ldu.e on evaporation--consists
mainly of the dissolved mineral constituents in the water. It may also contain some
organic matter and water of crystallization. Waters with less than 500 ppm of
dissolved solids are usually satisfactory for domestic and some industrial uses,
Water containing several thousand parts per million of dissolved solids are sometimes
successfully used for irrigation vhere practices permit the removal of soluble salts
through the spplication of large volumes of water on vell-drained lands, but generally
water containing more ;ha.n about 2,000 ppm is considered to be unsuitable for long-

term irrigation under average conditions,

Properties and Characteristics of Water

Temperature

Temperature is an important factor in properly determining the quality of water.
This is very evident for such a direct use as an industrial coolant, Temperature is
also important, but perhaps not so evident, for its indirect influence upon concen-
trations of dissolved gases and distribution of chemical solutes in ground water.
Normally, the temperature of ground water within 60 feet of the surface approximates
the mean snnual air temperature and increases 1° F for each 60 to 100 feet increase

with depth.




Hardness

Hardness is the characteristic of water that receives the most attention in
industrial and domestic use., It is commonly recognized by the increased quantity of
soap required to produce lather, The use of hard water is also objectionable because
it contributes to the formation of scale in boilers, water heaters, radiators, and
pipes, with the resultant decrease in rate of heat transfer, possibility of water
heater or boiler fallure, and loss of flow,

Hardness is caused almost entirely by compounds of caleium and magnesium, Other
constituents-=such as iron, manganese, aluminum, barium, strontium, and free acid--also
cause hardness, although they usually are not present in quantities large enough to
have any appreciable effect.

Generally, bicarbonate and carbonate defermine the proportions of "carbonate”
hardness of water, Carbonate hardness is the amount of hardness chemically equivalent
to the amount of bicerbonate and carbonate in solution. Carbonate hardness is
approximately equal to the amount of hardness that 13 removed from water by boiling
and is termed temporary hardness,

Noncarbonate hardness is the difference between the hardness calculated from the
total amount of calcium and magnesium in solution and the carbonate hardness, If the
carbonate hardness (expressed as calcium carbonate) equals the amount of calcium and
magnesium hardness (also expressed as calcium carbonate) there is no noncarbonate
hardness, Noncarbonate hardness is about equal to the amount of hardness remaining
after vater is boiled. The scale formed at high temperatures by the evaporation of
water contalning noncarbonate hardness commonly is tough, heat resistant, and
difficult to remove.

Although many people talk sbout soft water and hard water, there has been no firm
line of demarcation, Water that seems hard to an easterner may seem soft to a
westerner., In this report hardness of water is classified as follows:

Hardness range
(calcium carbonate

in ggmz Hardness_ description
0-60 Soft
61~120 Moderately hard
121-180 Hard
more than 180 Very hard

For public use, water with hardness about 200 ppm generally requires softening treat-

ment (Durfor and Becker, 1964),




Sodium~adsorption-ratio (SAR)

The tera "sodium-adsorption-ratio (SAR)" was introduced by the U, S, Salinity
Laboratory Staff (1954), It is & ratio expressing the relative activity of sodium
ions in exchange reaction with soil and is an index of the sodium ;:r alkali hazard

to the soil, Sodium-adsorption-ratio is expressed by the equation:

vhere the concentrations of the ions are expressed in milliequivalents per liter
(or equivalents per million for most irrigation waters).

Waters are divided into four classes with respect to sodium or alkali hazard:
low, medium, high, and very high, depending upon the SAR and specific conductance. At
a conductance of 100 micromhos per centimeter the dividing points are at SAR values
of 10, 18, and 26, but at 5,000 micromhos the corresponding dividing points are SAR
values of approximatsly 2.5, 6.5, and 11, Waters range in respect to sodium hazard
from those vhich can be used for irrigation on almost all soils to those which are

generally unsatisfactory for irrigstion.

Specific conductance (micromhos per centimeter at 25° C)

Specific conductance is a convenient, rapid determination used to estimate the
ssount of dissolved solids in water. It is a measure of the ability of water to
conduct an electrical current. Commonly, the smount of dissolved solids (in parts
per million) is sbout 65 percent of the specific conductance (in micromhos), This
relation is not constant from well to well and it may even vary in the same source
with changes in the composition of the vater (Durfor and Becker, 196k),

Specific conductance of most waters in the eastern United States is less than
1,000 micromhos, but in the arid vestern parts of the country, a specific conductance

of more than 1,000 micromhos is common.

Hydrogen-ion concentration (pH)

Hydrogen-ion concentration is expressed in terms of pH units, The values of pH
often are used as a measure of the sclvent power of water or as an indicator of the
chemical behavior certain solutions may have toward rock minerals.

The degree of acidity or alkalinity of water, as indicated by the hydrogen-ion

concentration, expressed as pH, is related to the corrosive properties of water and

11




is useful in determining the proper treatment for coagulation that may be necessary
at water-treatment plants. A pH of 7.0 indicates that the water is neither acid nor
alkaline, pH readings progressively lower than 7.0 denote increasing acidity and
those progressively higher than 7.0 denote increasing alkalinity. The pH of most

natural ground waters ranges batween 5,5 and slightly more than 8,
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TABLE 1.-Records of wells, springs and test holes, Cass County, N. Dak.

Owmer: USGS, United States Geological Survey; USBR, United States Bureau of Reclamation

Depth to well: Reported depths are given in feet; measured depths are in tenths,
of well:t B, bored; Dr, drilled; Du, dug; Dv, driven; J, Jetted,

Nanth 0 water: anortad denths a given in +: massurad denthe are in hundwadthe
Depth to vater: Reportec Cepths are glven In feet; measured depthe are In hundredths .

Yield: Reported and estimated yields are given in gallons per minute; measured ylelds are given in tenths; reported or estimated yields of less
than 1 gallon per minute are indicated by the symbol 1.

Use of water: D, domestic; DS, domestic-stock; Ind, industrial; O, cbservation; PS, public supply; U, unused; T, test hole.

Water-bearing material: 'C, clay; G, gravel; S, sand; S & C, sand and clay; S & G, sand and gravel, St, silt.

Geological source: Kd, Dakota Sandstone; Qow, outwash deposits of sand and gravel; Qla, Lake Agassiz silt, sand and gravel deposits; Qd, glacial
drift and associated sand and gravel deposits; Qsd, Sheyenne River delta sand and gravel deposits,

Pump type: Cen, centrifugal; Cy, cylinder; J, jJet; R, rotary; S, submersidble; T, turbine,

Remarks: L, log available; E, electric log available; MP measuring point; A, adequate; I, inadequate; C, chemical analysis; P, partial chemical
analysis; TH, test hole.
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137-48
dbaa Arthur Anderson 180 & Dr 1959  .ee.. eess DS S Qd Cy seses  esesess 910
Tbasa Orville Haugstad 97 3 Dr 1928 ..... eee. D8 S&G ad CY  eeees cveeass 910
18baa Wm. Bye 137 4 Dr 1958 ..... eess D,S s Qd Cy teves  eevsess 910
30ced Ole Mathison 160 4 Dr 1930 ..... D S&G Rd J veeee  sessaess 915
31lebd Bruce Harris 150 2 Dr 1930 ... vees D,S 8 Qd J ceves  eesesss 915
137-49
2adb Elvin Egge 190 3 Dr 1950 ..., eess DS s Qd Cy 811 11-18-64 911 C.
3daa Louis Duval 100 6 Dr 1930 ..... «ees D,8 G Qd Cy cevse  sseesss 913
bbaa Ernest Dubard 80 1h B 1923 ..., eesse DS 8 Qd Cy seess  esssses 911
Sbaa E. Duval 123 L Dr 1955 ..... .... D,S 5 Qd J sesss  eseesss OLb
6beb Einer Sjorbotten 150 6 Dr 1925  ..... .ees D ... d Cy 2,200 6-24-64 920 ¢,
Tadd Henry Montplaiser 90 3 Dr 1957  +eees cees D,S S Qa Cy venss  eeesves 917
8asa Frank Burnette 85 y Dr 1961 ..... vess DS s Qd Cy vever  sesesss 913
9cee Armand Richard 90 4 Dr 1948 PPN [ D,S cew Qd Cy PR vesoses 913
9ded Adrian Richard 75 3 Dr 1952 ..... .ees D,8 G Qd cy 1,350 11-18-64 911 C.
10dac J. Hanson 117 2 Dr 1958  ..... sess DS s Qd J S ) 1 §
12bbb Leonard Egge 176 3 Dr 1933 ..... e D 3 Qd cy vesee  eeesses 906
12cdd Arthur Bye 98 3 Dr 1951 ..... eess D,S s Qd Cy 1,220 5-13-65 911
1hebe Ramstad Bros, 160 2 Dr 1951  ..e.. eees DS s Q4 J veess  eeessse 911
1kdde Jay Stcutenburg 86 3 Dr 1962  ..... D S Qd Cy cesse  emeesse 911
1Taaa Test hole 2347 210 . s 6-10-65 ..... T S&G 28 .. ceess  anesess 91k L,
17daal Trottier Bros. 102 h Dr  5-60 26 5-60 D,S s Ga Cy 1,270 11-18-64 911 L. C.
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~{1) (2) (3) () _(5) _(6) (1) (8 (9 _ (10) _(11) (12) (13) (1b) (15) {16)

137=49 Cont.

17daa2 Trottier Bros. 10k . B 5-55 26,71 10-24-63 U vee Qd .. vsseess 911 MP 1.85 above 1s.

18bbd Paul Johnson 105 h Dr 1950 ..... vee. D,8 8 Qd Cy 6-17-6k 920 C.

19bbb Henry Owen 83 6 DI  eoee  seese vees DS ... Qd J 11-18-6k 92k ¢,

19dee Fred Broderud ok 3 Dr 1927  +eese veee D s Qd Cy 92k

20bdd B. A. Bale 107 k4 Dr 1928 ..... ses. D,8 s Qd Cy 920  Supply reported I.

2lbba Egbert ‘Gilbertson 86 Y br 9-61 2k 9-61 u s Qd .e 911 L,

22caa George Roen 127 2 Dr  ceee  eeee. ceee D cos Qd J 915

2kasa Elmer Bakke 175 4 Dr 15855 ..... sees D,8 [ Qd Cy 911

2kbde Carl Sall 107 3 Dr 1962 ..... cose D s Qd J 914 ¢,

25aac Nate Smith 80 6 Dr  sees weee. ees. D,S s Qd cy 91k

25¢ece Test hole 3158 240 11/% Dr B8-19-64 25.56 9-3-64 O s ad .. 919 MP 2.0 ft above ls, E,
L, C., TH de 3

26ceb Grant Sundet 88 3 Dr 1963 ..... .... D,S§ S da cy vever  eesees. 920 0 ° pth 251

26dad Olaf Brekke Est. 100 . Dr 1959 ..... eeee DS ... Qd Cy B ) & ¢

28cad Melford Oldegaard 190 L Dr 6-60 31 6-60 D,S ] @ s 1,110 11-18-6% 915 1, C.

29aas Gordon Grinaker 110 2 Dr cose voses cese D,S s Qd Ly coves cosssen 921

30aaa Test hole 3138 180 11/4 Dr 7-31-64 25,57 9-3-64 S4G Qd seces  seeeses 910 MP 2.0 ft above 1ls,
E, L.

30cdce Allen Christianson 80 3 Dr 1913 ..... eese DS ... Qd Cy veses  esesess 928

32ddd John Nellermoe 89 i Dr 1962 3k 1962 D,S Qd Cy eseee  eessess 920 L.

3lkbda K. Sundet 86 3 Dr 1955 ..... vees D,S s Q4 Cy ceves  sevessse 921

137-50

Ibba E. Krabbenhoft 120 3 Dr 1961 ..... veee D,S s Qd Cy cevee  seseses 917

2bdd Alfred Johnson 180 3 DI eoee ecoves veee D,S s Qd J ceese  ssesess 916

3ddc M. A. Sewerson 80 haxl2 DU sees  eeene s Qd Cy ceers  eeessss 925

ibaal R. L. Lahren 177 3 Dr 6-61 25 6-61 D S Qd Cy veees  eeesess 924 L, P.

4baa2 vedO... k7.1 3 B. 1938 30.90 5-17-63 U d .. cevee  eeeeees 92h  MP 6.7 £t below 1s -

Sdce Carl Lahren 167 3 Dr PR veee U e Qad Cy P coeeses 925

6bab Arvid Haugen 132 36 Dr ceves cens D Qd Cen ceoes ceseoss 919
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(1) (2) (3) (1) (5) (6} (1) (8) (9) (10) (11) (12) (13) (1%)  (315) (16)

137-50 Cont.

dde’ Clarence Jermstad 178 3 Dr 1936 ..... ceee D L., Qd Cy veese  eeeeess  92b
Tdaal Herman Gust 125 Y Dr 1954  ..... vees D vas [o):1 o3 2 . 928
Tdaa2 cedo... 145 4 DI evee  sasee 3 3 qd Cy ceee  sessees 928
8caa M. G. Kruse 1k2 b Dr T-60 95 7-22-60 D,S S Qd Cy 810 11-17-64 928 L, C.
8ddd Elder Braaten 240 3 Dr ceoe ceson vees D,S ves Qd CY = cenee vesrses 930
9dce O T T 38 12 B 193k ..... D Qd Cy veses  eseenes 928
10dca Eveleyn Scott 60 6 DY  veae weree eess DS ... . I eeees cevevee 927
1ldba Willie Perhus 107 3 Dr 1928 ..... vsss D8 S8G 24 Cy veess eessess 925
11ddd Test hole 3137 212 e Dr T7-31-6k4 ..... vees T ad .. teass  ssesess 926 L, E,
13cce Henry Trangsrud 133 5 Dr 1930 ..... coon D,S S od Cy PR ceraees 931
1bbdb F. Hendrickson 135 12 Dr rene ceene . D G ad J cesee cesense 930
15¢dd Henry Fjielstad 120 3 Dr 1943 ..... eees D,S eee cd J veess  sesesae 236
16add Ingewald Branten 188 3 Dr 1958 ..... wees DS 3 Q4 CY  eeees ceeeees 932
17dcb 3. A. Rustad 165 b ve eesr seees U 2d Cy creer  sereses 936
1Tdce ve@0uus 20 18 DU vees eneee D 51a Oy teeanes 937
18dad Alex Hedland 140 3 Dr 1928 ..... eeee DB L.l Qd CY  veses  wessnes 936
19dde Morris Frosaker 246 3 Dr 1936 ..... vese DS ... 2d Cy L,oko  6-17-64 939
20cde Henry Borreson 370 i Dr ... cevas eren D cee ad Cy PPN 939
20dac Edwin Overboe 154 3 Dr 1-60  ..... . D S ad .. tesas  ssssess gk1 L, P.
2ledb Peter Lykken 20 36 Du 1945 ,.... veee D e (o8 J caes vesenen gkl
22ded Stella Hertsgaard 126 3 Dr 1925 ..... vaes D - Qd Cy ceere  wessees 937
25bdb Ole Olsgard 100 3 DI veee svees D S Qd J teses  eesesss 926
26daa Englebret Brakke 108 b Dr 10-58 ..... . D s Qd Cy 2,590 11-18-64 931 L, C, Supply vent'a I,
28abe Irvin Hemsing 60 18 Du  19%0 ..... ceee DS ... 3la  CY  eeees veseess 95
29dad City of Kindred Lo 8 Dr 1961  ..... ves. P8 S Qla 5 see.. ceesses 943 L, P.
29dca vodose. 1/ 65.17 12 .o eee 8.27 1-20-64 U ves Qla .. veess  sesesss 942  MP at land surface.
30cad Herman Olson 183 3 Dr 1940 ... cens D .. od Cen 3,340  11-17-64 937 C.
3lasa Irvin Braaten 167 3 e eees eases D G4, cy ceere  eeveans 939

1/ Well 137-50-29dca formerly published as 137-50-29ddaS in WSP 1128, p.
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(1) (2) (3) () (5) (6) (1 (8) (9) (10) (11) (12) (13) (1%)  (35) (16)
137-50 Cont.
32aab N. B. Swenson 270 . DI sees  soses D Qd Cy seses  aseeses  9k2
33dac L. A. Perhus 100 15 B 1930 ... vess D,S s Qd Cy teses  seseess 9N
3hedb Arnold Nipstad 106 2 Dr 1953 ..... esse DS S Q4 J teese  seseses  9W1
35cch Joe Fjlelstad 138 4 Dr T-58 ..... vens D c Qd .. eeess  sseeses 933 L, yield 3 apr.
36bba Einar Erstad 100 k Dr 1920 ..... D s Qd Cy teeee  eeseses 933
137-51
Tobbl Alvin Nockleberg 100 3 e eese  amees D Qd s vesse  easeses 918
1bbb2 Davenport School 1h7 6 Dr 1957 ..... cesse P,S G Qd s seese  sesesse 917
1bbd Otto Nockleberg 132 L Dr 1955 ..... D od Cy tesre  sesess. 918
1lbch Great Northern Railway 140 6 Dr 6-23 ..... ceae s s Qd .e veses  ssesess 922 L, well destroyed.
2ddaa Allen Mickleson 153 3 Dr 462 ,.... sees  D,S G d 7 924
haaa Paul Schroeder 235 y Dr  5-63  ..... eeee  D,S s Qd Cy cevns 925
S5aba Milton Hans 85 .. 17 S eeee D8 ... @ J 92k
6cbb W. A. Plath 107 3 Dr 1948 ..... P I G Qd Cy 1,300 11-17-64 935 C.
8dddl Kellerman Bros. 313 I3 Dr 1958 ..... eves eve SS Qd .o cenee [ ees L, well destroyed.
8dda2 +ed0ues 200 b J 1960 ..., f s Qd Cy eeevs  seseess 931
10bea Paul Schroeder 207 3 Dr 1910 3.18 6-14-63 D cee Qd .. veess  wesesse 924 MP 1.0 £t sbove ls,
llecee Edwin Simenson 185 3 Df  seee  coves eevse DS .. Qd Cen vevse  sseeses 926
1lbach Oscar Liudahl 207 6 Dr 1948 ..... cene D ces Qd cy sesee  sessees 930
1lbsb George Enger 320 3 DY  ceee  eeves cese U ver ve Cy vevess sesesss 928
15ddd Alfred Vangness 160 3 DF  eeve  seeee vees DS ... Qd s veees  sessese 931
16bba Erwin Johnson 267 2 Dr  .... Flow 6~-14-63 D vee .. .. 3,7Th0  8-63 932
16ada John Myher 188 3 Dr 1917 Flow 6~14-63 D vee .e .e 3,030 863 935 Yield 0.5.
1Taaal D. Kellerman 280 3 B 2,50 6-14-63 D e .o seess  eesesss 933 MP 0.5 ft above 1s,
1Tasa2 eedO..s 276 3 Dr 1946 ..... cees s . Cy 3,690 8-63 93k
18cbb Rheinhold Greuel 102 6 Dr 1957 ..... eees DS ... Qd s veess  esseess 9HT
19bebl Edwin Nygaard 90 b Dr 1955  ..e.. D s Q4 cy ceses  sesesss 953
19beb2 ..do... 300 . Dr 1900 Flow 6~14-63 § . e J 4,130 8-63 953
20baa Morris Lahren 105 3 Dr 1947 .... ceee DS .. Qd Cy seees  eeerese U6
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(1) (2) (3) (L) (5) _(6) (1) (8) (9) (10) (11) (12) (13) (1%)  )1s) (16)
137-51 Cont. _
2lbce Henriette Nygard 167 11/ Dr ..... Flov 6-14-63D,8 ... Qd - 2,320 6-25-64 9U5  C. yield 3,0 opm.
22bab J. Milton Myhre 178 3 pr Lk-62 ..... vove D aee Qd J 2,810 8-63 931 -
2hada Peder Borreson 168 ) Dr 1958 ..... ceee D ] Qd Cy veres  sssesss 935
25cce Ogcar Trom 150 .e .e coes ceres seee i} eon Qd Cy eeses  sessess  GUL
26cce Archie Rich 330 b Dr L-61 Flow eese DS 3 .. 8 ceees  seeewes  9W4 L, Yield 3 som.
2744d M. L. Vangerud 270 3 Dr 10-61 ..... D .e s ceees  weseee. 9LS ”
28cde Lloyd andvik 84 2 Dr .... Flow 6-13-63 D,S ... . .e 1,240 6-24-64 955 C,
28dee Melvin Anderson 96 2 e eses Flow 6-13-63 U ves . . 1,080 8-63 954
29¢da D. Taylor 143 k Dr 8-17-62 ...0e vsns DS s Qd Cy cesss esessns 968 L, yield b gpm.
30dcd R. Thameson 29 2 Dr 1913 ..... S s Qsd Cy seses  eessees 993
31lbac Lester Olson 55 .o J 1947 cee.- vees s s Qsd Cy sesse  sessses 1,025
32daa Elma Swiggwn 46 .e B 1945 ..... s s Qsda Cy seses  sessess 1,005
3hece Erick L. Lee 205 I3 Dr 1-58 ..... esse D,8 s Qd S vesen ceseess 984 Yield 20 gpm.
35bbb T, G, Simmons 330 h Dr 3-14-58 ..... D ese S cvees  seseses 946 L, wield 3 gpm.
35eddl Thorwald Andvik 188 3 Dr 1935 124,90 10-2h-63 U cos cer  ee ceeas  sessses 960 MP 1,05 ft above 1s.
35cda2 O ST 207 b Dr 659 ..... cere D S Qd 8 3,090 11-17-64 960 L, C.
137-52
2cdd Ray Heuer . Dr  .... Flow 6-16-63 D,5 ... ver  ee tesss  seseses 9h5
3cdb Earl Roesler 290 h Dr 1945 Flow 7-10-63 8 G cer e veere  sesssss 950
haed Arthur Wickmann 97 18 B eeee  1WTT  7-10-63 D,S G Qd Cy eeess  esssess 949 MP 1,3 £t avove 1s.
6dsal Carl C. Laske 135 v e sess  esens D s Qd Cy 3,800 9-64 958
6daa2 vedO.as 286 3 ve seee Flow 7-10-63 s s .. .. veves  eseeess 958  Yield 1.5.
Tdde Donald Heuer 420 1 Dr  .... PFlow 7-11-63 D,8 .. . .. 3,750 964 992  Yield<¥ 1.
8bee Ervin Dittmer 285 b Dr +ee. Flow T-11-63 S .. .o .e 3,950 9-64 969 Vield /5 znm,
9ada W. Salzwedel 180 3 Dr .... PFlow 7-11-63 D G .. .e 3,300 9-6h 955
10baa Barl Roesler 62 b Dr 1938 .... sees D,8 8 Qd Cy teree  svessss 950
1ldedl Gust Heller 115 11/% Dr 1948 .... s Qd J eesse  sesssse srees
1ldca2 vedOass 410 3 Dr 1930 Flow 7-16-63 S . . e seeer  esessss 951  Yield < 1 apr.
12cdd David Gust 100 2 e eave  eees vess D,S G Qd Cy sesee  esessss  OUT
13dbb Woods Farmers Coop. 350 3 Dr 1935 Flow 7-16-63 D .. .e .. 3,50 9-6h 950 Yield k4 g,
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$ls.

(1) (2) (3) () (5) (6) (1) (8) (9) (10) (11) (12) (13) {1v) (15) (16)

13752 Cont.

1hbaa Reinhold Haak s b Dr 1940 Flow 7-16-63 D,S 5 .o J essea  eassess 952  Reported corrosive.
ihddd Ben Gust 328 3 Dr 1953 Flow 7-16-63 8 ° S .. e ceeee eemeees 055 Yield §.0 som.
15bee John Toussaint 203 4 Dr 1947 Flow T-16-63 D,S G Qd Cy vesss  ssesess 968

16ddc Frank Schroeder 160 36 Dr 1938 +0.43 10-24-63 S- S Qd Cy 3,480 11-17-64 991 C, MP 2,46 £t above
17cdd R. D. Roesler 38 2 Dr 1958 ..... eeee D,S S Qsd J eesee  esseees 1,030

19cdd Edwin Sandvig 26 11/4 Dr .... 20 1962 D,S s Qsd J eeses  sessees 1,051

19ddc Peter Frey 20 11/L Dr .... i,84 T-11-63 S 3 Qsd Cy seses  esesess 1,051 MP at land surface.
204dd N - YO 20 36x36 " .e.. 11,02 1-20-6L4 D,S s Qsd Cy weeee  sseceessl,051 MP 1,6 ft above 1ls.
22cce E. A. Goltz 82 11/ Dr ceee eeeen eeee DS S Rsd  J 680 9-2h 1,042

23cca Lee Nesemeir 525 b Dr  eees senee s 5 . Cy 4,koo 9-24 1,00k

24ana John Heuer 3ko I Dr 1948 Flow 7-16-63 D,S G .. J 950

25ccdl Christ Hoyum 170 2 Dr 1960 ..... .ees DS s Qd cy .. 1,031

25ced2 Y (- T 177 3 Dr 1923 34,14 T7-12-63 U S Qd .o esssese 1,031 MP 2.0 ft above ls,
25ced3 ee@0ees 39 11/2 Dr  .... S S Qsd Oy

2Taan Test hole 3156 b7l . Dr 8-1k-6k T . . ceess  eesssss 1,025 L, E.

?Tcbo Walter Stevens 90 2 Dr  .... eess DS 3 Q4 Cen ceses  eesesss 1,048

28cbd Harriet Scilley 25 11/% Dr 1920 . sees D,S s Qsd Cy veson esesees 1,051

28dba City of Leonard 23 216 Dt ee.. 11,00 T7-12-63 P,S S Qsd Cen eesss  ssessss 1,051 MP 5.25 ft below ls.
23cdd Lyle Olson 17 11/ Dv 1961 ..... D S Qsd Cy ceeee  seseees 1,056

3lbab Leon Beadles 55 2 Dr  eewve cone eess DS 3 2sd Cy 853 11-17-641,055 C.

31lbbb Test hole 3157 20 11/ Dr B8-18-64 5,66 9-3-64 © S Qsd .. 818  8-19-64 1,056 TH depth 317, L, C, I,
32ddad Ole Pearson 17 11/ Dv 1945 .... D s Qsd Cy 1,050 9-64 1,060

330ba Clarence Haney 27 11/4 Dv  19hT cese cene S ¢} Qsd  Cy ceens cessess 1,055

137-53

lcco Andrew L. Watt L35 11/h Dr 1910 Flow T-25-63 D,S .o Kd .. veses  seeeew. 986 Yield 1.5 opm.

2ode Richard Zick 450 k] br  .... Flow 7-25-63 D,3 S ra .- eeses  eeseees 981 Yield 1.0 epm.

3¢dc Elmer Greuel 95 3 Dr 1908 Flow 7-25-63 D,C 3 Kd .. 4,590 9-64 1,012 .,

ibde John ll. Morris 420 3 Pr .... Flow 8-2-65 D,3 ... Kd .. ceess  seesess 1,000

idbb E. Erbstoesser ] 2 1/2 Dr 1957 Flow 8-2-63 D,S ... Kd .. 4,630 11-17-641,000 C.
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(1) (2) (3) (h) (5) __(6) (1) (8) (9) (10) (11) (12)  (13) (14) (15) (16)

137-53 Cont.

Saadl John Vining 15 12 Du 1661 P - s S Asd Cy veone ceveres 1,025 Supply reported I.

5aad2 «edo... 3k 2l 3 1964 18 196k b} 5 Gsd Cy 650 9-6h 1,025

6add Floyd Bullis L6s5 3 Dr 1919 Flow 8-2-63 D,S 3 Kd .. P veeeees 1,035  Yield 0.5 oprm,

6baa E, Manthei 435 3 Dr  .... Flow 8-2-63 D,S 3 Kd . cerer  sesesss 1,000  Yield 3.0 opm.

fece Wm. J. Martin 490 3 Dr  ee.. Flow f-2-63 D,3 ] Kd .. teeee esesess 1,051

Tdee D. Speikermeir L6o 3 Dr 1960 Flow 8-2-63 D,S 3 va .o ceees eeveess 1,036 vield 2.0 ppm.

8cece Glennis Hamre 600 3 Dr 1950 Flow 8-2-63 D,S 3 %q .. 3,650  9-6h 1,036  Yield 3.0 zpm.

9bde Rueben Haugen k60 3 Dr  19hk2  Flow A-2-53 D,8 S LG . eeves  aewesss 982  Rept'd unfit for
watering plants.

9dad Clarence Schimming hhs 3 Dr 1914  Flow 7-25-63 D,5 ... Kd ‘e cerne veeeses 1,032  Yield 1.5 mpm,

10ace Paul Grauel 516 3 Dr 1960 low 7-25=63 D,3 S Kd .e PR vereses 1,025  Yield 1.3 eoprm.

10chbb Koetz Bros. h60 3 Dr 1948 Flow 7-25-63 D,S ... Xa .. teees eeseses 1,032

1lbab Gordon Tinke Loé 3 Dr 1948 Tlow 7-25-63 D,8 ... K4 .. . sressee 1,005 Yield 3.0 apm,

12bac Alex Watt 425 3 Dr 1930 Flow 7=-25-63 1,5 3 Kd . ceere  essesss 988 Yield 2.0 ~pm,

1hbae F. Erbstoesser 26 11/2 Dv 1960 ..... vees DS L dsd S ceevs  seseess 1,032  Supply rept'd I,

15abb Gordon Zaeske s 3 Dr ... Flow 7-25-63 D,S ven .o .. seeee eieesss 1,038 Yield 1.3 opm,

15bbb Test hole 2205 105 .. Dr 10-10-63.... T .. .. teees  eeevess 1,036 L, E.

15¢ch Francis Saunders ven 21/2 e ... Tlow T-25-63 U PN .o .o cenes cessees 1,041 Yield 3.0 epm.

1Tbbb Malford Hamre 590 3 Dr 1960 Flow 8-2-63 D,5 ... Kd .o vesss  esssees 1,000  Yield 1.5 ram,

18cdb Elmer Geyer 350 3 Dr  .... Plow A-2-63 D,S S .. . 3,740 9-64 991  Yield 3.0 ,pm,

19bed Ted Schimming 450 21/2 Ddr .... Flow 7=26-63 D,5 ... Ka . 3,750 9-64 1,051  Yield 3.0 o,

19ccb Walter Golz 33 22 B 1960  .... .e.e D8 S Qsd  Cy 2,770  11-17-641,061 C.

20aaa Theo. A, Thompson Ls6 2 1/2 Dr 1939 Flow 7-26~63 D,S S Kd .. ceees  eeereee 1,050 vielq 2.0 mom,

20bee Rudolph Schimming 115 2 DE erer eees vees DS 8 Qd  Cv 530 9-64 1,054 ’

21ddd Richard McAtee 530 21/2 br .... Flow T-26-63D,8 8§ Ka .. ceeer weese.s 1,051 Yield 3.0 o,

22abe Fred Thompson 17 36 .. P .56  6-25-63 S 3 nsd Oy P teseses 1,048 MP at 1s,

23bec Francis Saunders 225 2 Dr 1914  Tlow T7-25-63 3 3 . .. 2,800 9-6h 1,040 Yield 1.3 .y,

2haab D. Randy 16 R 1 N S . Cy cases  eseesss 1,043

26dad Hilman Mehus 25 11/h Dv aeee aae. 3 s Qsd Oy verenes 1,056

27dee Albert Gust 22 11/% Dpr 1948 ..., cees D S 0sd Cy ceees  aseesse 1,059

28daa Laurence Baarstad 22 11/2 D»dr 1945 ..., eee D . Gsd  J veves  sesesss 1,055
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1) (2) (3) (h) (5) (6) (1 (8) (9) (10) (11) (12) (13) (1k)  (15) (16)

137-53 Cont.

20dad Barfuss Bros. 27 11/ Dv oeae. PP cee 3 2] nNsd Ty PP veessas 1,057

308ad USBR 25 cecae cee S 9Osd .. vesenve 1,059 L, Well destroysd.

30abc Walter Golz 690 2 Dr .... Flow 7-25-63 U vee K4 . veses  seseses 1,060 Vield 1.5 gpm.

30ccel Wilbert Kellerman 589 3 Dr 1960 Tlow 7-26-63 D,3 s ¥a . veese  eeseess 1,060 Yield 1T gpm.

30ccc2 vedoe.. 587 3/ Dr .... Flow 7-26-63 D,3 S Ké . veese  eeveess 1,060 Supply rept'd I.

31lbaa E. Koetz 15 2 DI eeee  coene vees D3 8 3sd  Cy 1,880 9-6L 1,061

32aad Manfred Walhood hg2 1 Dy 1948 Plow 7-26-63 D,S s Kd ve ceses 1,061 Yield 6.0 egpm.

3kabb Harold Kurtz 23 11k Dr ... 3 5 Qsd  Cy 1,060

3hece Test nola 2206 Lo 11/%  Dr 10-31-63+1,06 10-31-63 O 3 284 .. N 1,058 L, B, MP 2,1 £t
above ls, TH depth
136.

35aaa Gertrude loebrick 22 1 1/2 D ceee ssees 8 S sd  Cy tesse  seessss 1,060

36cec Roger Morris 65 2 Dr 1961 ..... vees PLED B nsd T weess  esesess 1,059 Reported hard.

137-5k

lbeb Gerold Shea 550 2 Dr  .... Flow T-29-63 D,53 ... Kd .. veees weeeee. 1,067

2cbe Yax Scharbow 610 11/2 Ddr 1955 TFlow 7-29-63 D,S o K3 e teses  eevesss 1,070 Yield 3 zom

hdad Harold Luther 620 2 Dr 1948  Flow 7-29-63 D,5 ... Xd . veeee  seesses 1,086

ébbe John Bryon 271 3 Dr 1957 Flow T-29=63 1,S G . .. L k50 9-hL 1,111 Yield 3 gom.

Teed frnest Utke e 2 Dr 1929 Flow T-29-63 D,S ... . .. teees  eesvess 1,082 Yield 3 gpm.

8cbb Wendell ¥Iincimen 586 2 Pr  eess Tlow 7-29-63 3 ves %d .. veses  eeseess 1,082

9aad Slenn Sprunk Lo 18 3 1962 ... D G 2d I veees  sesesss 1,071 L.

9ada ..80... 530 3/4  Dr 1910 Flow 7-29-63 S ces Kd .. veees vesesss 1,070 Yield 3 gpm.

1laaa Rorer Shea 500 11/2 Dr 1910 TFlow 7-29-63 D, ... Xd . 3,350 9-64 1,066

12dss Charles Zaeske 33.6 30 ee eeee 7.58 Lkl U . Cy veese  esesses 1,056 MP 1,1 ft above 1s.

13daa J. Bartholomay 12 11/% ™ i eeeen eeas DB -8 tow T 1,780 9-6h 1,015

1Tobe James Runck 600 2 Dr 1953 TFlow 8-2-63 D,3 .. Kd .. veees  ssesess 1,030

17cch T 11/2 Dr 1951 Flow 8-2-63 U . .e .. veees  eeseess 1,085 Yield 10 gpm.

18¢cbb Fred Oeshlxe 550 11/h pr 1942  Flow 7-20-63 D,S .. Kd .. 3,410 9-6h 1,085

20bbb Maynard Lindemann 600 11/4 Dr 1910 Vlow 8-2-63 D,5 .. Kd e veess  eeesees 1,080 Yield h opm,

21dba Arthur Pfefferle 15 11/% Dr eeee eesee veese DS L Qow Cy vesse  wewsess 1,029
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(1)

(2)

(%)

(6)

(8)

(11)

(13)

(14) (15)

(16)

137-54 Cont.

22cdd Frank Mark
23cha liarold Reynolds
25dcel Ken Kellerman
25dce2 esdOea.

26dbe Robert Kellerman
2Tcbel Fred Menge
2Tcbe2 Y- (- PN

28ccc John Anderson
29444 Miller Bros.
30ced Robert Geske
32¢ccd Benson Hjilmer
32ddd Test hole 3146
3khcee Leon Heuer
3kaba E. Spitzer
35abd Robert Offerman
36boa George Becker
36ece Test hole -2204
137-55

lced Elmer Utke

2aad G. Schatzke
3beb Evan Mueller
beed FEva Lindeman
keced vedCuan

Tebb Janz Bros.

8bab Leo Lemna

10¢cbb Alfred Huske
1lbaa Myron Golz
12dac Martha Wendlandt

(3)

500
560
40
586
537
5k
12

600

2)
227
565
561
554
548

20

430
820

780
650

650
680
685
580

IS
W EN R

N

3/4

Fooe
~ ™~
=

N

Dv
br
Dr
Dr
Dr
Dr
Dr

Dr
Dr
Dr
Dr
Dr

Dr
Dr
Dr
Dr

1951
1916
1961
1949
1920
1961
1960
1924
1920

328053

1961
1960

19262

1960

1910
1942
1910
1960
196
1955
1945
19k4
1943
1910

Flov

10-15-63 8.93

Flow
Flow
Flow
Plow
Flow
¥low
Flow
Flow
Flow

T7-26-63
T-26-63
7-26-63
17296-63
7-26-63

1-29-63
7-20-63

T~26-63
T7-26-63
T7-26-63
T=-26-63

1NL15a63%

8-15-63
8-1k-63
8-15-63
8-15-63
8-15-63
8-16-63
8-15-63
8-1h-63
8-15-63

22

Xd
¥a

K4
Kd
Kd
Kd
Qd
Ka
Kd

Ka

vereees 1,065
vesesss 1,066
teesess 1,055
ceeeses 1,055
veevess 1,061
..... .. 1,063
9-6h 1,063
11-17-641,033
9-64 1,031
veenses 1,096

esseess 1,065
teesess 1,072
9-6k 1,067
cessess 1,060
ceesaes 1,057
....... 1,063
vevesss 1,06k

9-64 1,106
....... 927
evevess 1,152
9-6h T LLll.
9-64  .....

Yield 4.5 gpm.
Yield 2 gpm.
Yield 1.0 zpm.

Yield 7 gpm.
Yield 2.5 gpm,

Yield 5 gpm.
Yield 3 zpm.

L, E.

Yield T cpm.
Yileld 3 varm.
Yield & spm,
Yield 2 gpm.

L, E, Destroyed
TH depth 231,

Yield 2 gpm.
Yield k.0 gpm.
Yield 1.5 gpm.
Yield 4.0 gpm.
Yield 3.0 gpm.
Supply rept'd I.
Yield 5 gpm.
Yield 2 gpm.
Yield 2.5 gpm.
Yield 3.0 gpm.



(1) (2) 3) (4) (5) _(6) (1) (8) (9) (10) (11) (12) (13) (1) (15) (16)

137-55 Cont.

13dac Alvin Kurtz 600 1 Dr 1925 Flow 8-15-63 D,8 ... Kd .. weees  sseeees 1,086 Yield 2 gpm.

ikced Emil Geske 630 11/2 Dpr 18k Plow eees DS ... K3 .. tesee  evewes. 1,128 Yield 3.0 gom.

15dad Eldon Schatzke 11/2 Dr  .... Flow 8-14-63 D,5 ... .e .. veees  eevsees 1,135

1Tbab Anton Johnson 60 36 B 1928 22.69 1-21-6k D,S S,G Q4 Cy 4,500 9-6k seses  MP 0.5 ft above ls.

18bbb Vernon Johnson 18 12 B 1960 .... cees D - nd J ceeee wecesss eoses PRept'd unfit for
drinking.

18444 Test hole 3140 62 .. Dr B8-5-6k .... T ad .. veees  sesssss 1,182 L, E.

20cee Verner Lindemann 835 11/2 Dr 1953 Flow 8-16~63 D,S ... Ka .. 5,400 6-25-64 ..... C, rield 1 ~om.

2hecad Paul Peck 608 11/ Dr 1956 Flow 8-15-63 D,5 ... Ka .. 3,920 9-6k 1,100 Rept'd corrosive
and unfit for
watering plants.

26ddd Hubert Bleese 11/2 Dr 1948 Flow 8-15-63 D,S ... .. .e weses  sesssss 1,105 Yield 3 gpm.

274dd F. W, Petrich T00 11/2 Dr 1900 Flow 8-14-63 D,S ... Kd . 3,510 9-64 1,116 Rept'd corrosive.

28bab E. H. Kraft 825 11/2 Dr 1937 Flow 8-16-63 D,S ... Kd .. veses  seewese ssees Rept'd corrosive.

28dad Leonard Anderson 400 11/2 Dr 1910 Flow 8-15-63 D,5 ... .. .. teeee  eeesess 1,105

29888 Test hole 3142 62 .o Dr B8-6-64 .... vess T cos .e .e veesse  wsesses 15157 L, E.

29dad Test hole 3143 7 . pr 8-6-64 ... T e e veese  seeeess 1,155 L,

30abb Harold Spitzer 29.6 36 B 1942 23.20 8-16-63 D,S ... d cy ees  eeecsse seses MP 0.75 ft above 1s,

30beb Test hole 3139 80 11/% Dr B8-h-64 22.46 9-2-6k O S,6 Qd .. 1,780 8-6-64 1,179 L, C.

30¢bb Gordon Lund 48 30 B 1930 ..... cees DS .. Qd cy

3ledd Robert Hanson 30 18 B oo ceven s G Q4 Cy cesesss senes

32ddd1 Arthur Ritter 63 28 B 1949  ..... S G Qd Cy weessss seese Supply rept'd I.

324442 Test hole 3144 17 .e Dr 8-6-64 ..... T s Qd .. weeeees 1,155 L, E., TH depth 137.

33cdd E. N. Kittelson 52,8 24 B veee  38.5T 8-16-63 U G Qd Cy teees  eeseses ssess MP 2.3 ft above ls.

3kede John Hanson 700 11/2 Dr 1930 Flow 8-1k-63 D,S ... Kd . eeves  ssessss 1,125 Yield 2.5 gpm.

3kdch EBdwin Fernow 621 11/4 Dr 1953 Flow 8-14-63 D,S ... Ka .o seese o 1,11k Yield 16.0 gpm.

35dde Erwin Utke 60 11/2 Dr 1951 ..... vee. DS S Qd J veves  waseees 1,115

35d4d Test hole 3145 125 11/4 Dr 8-T-64 47,90 9-2-64 O 8 Qd .. 1,440 8-16-6k 1,114 L, C, E.
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(1) (2) (3) (4) (5) _(6) () (8) (9) (10} (11) (12) (13) (1k) (15) (16)

138-48

Tbdt Fred M. Hector 180 i br 1957 ...., ... D L. nd T 1,120 6-6L 90k

Teec F. B. Sharp 146 h Dr  8-61 k41,86 10-4-63 D s 24 s 930 6-6k 900  Yield 100 gpm, L.

Teed Bud Anderson 136 L Dr 6~-61 38,48 1-30-64 D S nd S 950  6-6h 900 L, MP 1.5 ft above 1s.
Tedd vedOaas 153 h Dr 7-60 Lo 7-11-60 D g R4 5 1,030 11-13-64 900 L, C.

18acd Dsvid Jennscn 200 4 br 5-62 34,20 5-14-63 D S Qd s tsess  sessaes 892 L, Py MP 1,3 ft abovels.
18adc L. Fredereikson 148 b Dr  5-01 ... e U 8 Qd .. evees  ssesses 890 L, P, Yield 5 gpm.
18add Dr. V. G. Borland 146 k4 Dr  5~61 ..... u S nd . seses  esess.. 888

18bda, Dr. H. J. Veyers 180 k Dr 12-59 36 12.16-59 D s nd 5 2,870 6-6h4 893 L, C, vield 5 opm.
18dabl Harold Erpelding 148 . L Dr u-61 L7 h=27-61 D 3 ad 3 ceves eieeees  B895 L, P, Supply rept'd I.
18dap2 Rolf Hofstad 191 b Dr  12-59 30 12-7-59 U 3 .e . ceses  eewwss. 895 L, E,

19bbh Ivan Cmsette 92 h Dr 5-59  ..... vesss D . Qd Cy 1,110 6-64 906

30ded Harold Anderson 1ko i Dr 5-62 28 5-28-62 D S nd Cy 960  6-64 910 L, P, Yield k4 gpm.
138-49

1abb Ralph Scilley 325 i Dr L-58 ,.... vees D3 L., .. Cy 2,320 6-64 Q05

2aas Orville Youns 273 3 Dr  10-62 43 10-3-62 D 5 Qd CY  eeeen veesss. 906 L.

3aab T. “YacDonald 120 3 .. P P ceees D e Qd Cy 1,040 6.6k 907

haan Test nole 3104 150 11/ Dr 6-beSh 38,48 T7-1-6L O S&G Qd .. 670  6=6-6L 05 L, E, i depth 355,
5bbb John C. Rusted 123 b Dr 1950 ..... ceess D5 ... ad Cy 1,180 6-6L4 901

6beca T. Q. Grant 165 i Dr 9-46 ..... sesss DS .. Qd Cy 2,000 6-64 906

bdes, Hammer Farms 5 16 B 1936 39.62 6-5-63 D vee ad Cy 1,730 A-64 901 MP 1.0 ft above 1ls.
5ddb Paul Berg k2 b Dr  11-62 ..... tesss D .o oy veses  eseesss 901

8aab fust Arneson 97 k Dr 1919  ..... ceeee DS Ll Qd Cy 1,150 6-64 906

8ced Test hole 2346 252 . Dr 6-8-65 ..... censs T S Q4 .. eeses  esesess 915 U

10ded Alpha Rheault 90 2k B ko ... seves DS Ll o] Cy 1,540 6-64 905

12azb P. E. Peterson 320 2 Dr 1956 80 veves D . J 5,680 11-13-6L4 907 C.

12aba Homer Berglund 89 b4 Dr 659 ..... veeee D ven na Cy 1,200 6-6L 906

12d4dd Cyril Walsh 138 L Dr  h-63 42,82 1-30-64 D S Qd S ceres  ewsesss 906 L, MP 3.0 ft abovels.
13aaa Wm. J. Mertin 132 N Dr 6-62 44,16 11-2-64 D 3 2d 3 1,000 11-13-6k 906 L, C, MP 1.2 ft abovelc.
13baa Test hole 3114 302 .. Dr 7-7-64 ..... ceees T cheee ceres  weeeens 906 L, E.

13dad Paul Knox 250 L DI e eeeee eeeses D 3 Ad S ceems  sesesss 90T L.

2l




1) {2} (3) (L) (5) _(6) (1) (8) (9) (x0) (1) (12) (13)  (1h) (15) (16)

138-L49 Cont.

15a8d G. Geauvsuglaw 235 b Dr 1950 eees DS s Qd Cy 700 6-6h 903

15bab Leon Burnelle 179 ve Dr 1956 veee DS 4ee Qd~ Cy STT 6-25-64 906 C.

16cecd Alfred Trottier 8k y .o P esee DS vee Qd Cy 1,230 6-64 905

16ada Test hols 3105 319 . Dr 6-5-6h vese T eue e es crees  eessses 90T  L,E,

17ade Marian Tessier b . veos vese DS aus e Cy 1,140  6-64 905

18dde Village of Horace 112 L Dr  11-62 6-b-63 P8 ... Q4 s vssss  sssesss 910 MP 1.0 f£% sbove ls,

19aaa Horace School Distriect 303 1 Dr 1958 eeee P,S <] Qa J 1,660  3-h-6h 916 C.

20bbb Village of Horace 110 L Dr 1955 eeee PSS ... Qa J 1,210 11-13-64 914 ¢,

20dda Lowell Remsett 5 10 Dr 1934 ..eee esee S 8 Qd Cy L, 740 664 906 Supply rept'd I,

21bab Anna Richard 66.9 8 Dr eeos 23,01 6-11-63 U eee Qd Cy cesee esecosns 90T MP 2,0 ft above 1ls.

21ade Adrian Rhesult T4 20 e cese  seses vees DB eus A .. 1,270 6-6k 911

22bab Anthony Richard 56 8 B 1893 Lk 1956 D,S  «es Qla Cy 830 6-6k 906  Supply rept'd I,

2hcbe Anton Rutten 8 12 D sees vees DS 8 @ J 1,060 6-64 910

25aba D. G. Tessier 100 24 Dr cace seee D ves Qd Cy 1,670 6-64 906 Adequate for house
only

26dea Orie Langseth 1k3 6 Dr 1950  .eeee eeee DS 8 Qa J 1,050 664 910

2Tbas Henry Tessier 240 2 Dr 1948  ..... vees D,S 8 Qa Cy 745 11-13-64 909

274dd Francis Bellemare 183 3 Dr 1954  ..... eevse DS S Qd Cy 760 6-6h 909

28dce Liocnel Trottier 90 " Dr 1951  ...e. vees DS G Qa g 1,160 11-13-6k 910 C.

29bbb Arthur Bailly 187 3 Dr 1960 ceese esee DS S Qd Cy 1,380 6-64 916

29cce Test hole 3115 280 11/ Dr 7-T-64 32,17 8-1-64 O  S&G Q@ J 2,020 #-20-64 912 MP 2.0 ft above ls.
E, L, C, TH depth
317 ft.

30bbb Adolf Clemenson 217 4 Dr 1958 cesse evee D,S S Qd J 4,040 6-61 916

31bab A. M. Johnson 243 L Dr 1930 sesee vees DyS  oee Qd Cy 2,820 11-13-64 916 c.

32adb Ovila Rheault 83 3 Dr 1949  ..... cess DS S Q@ J 1,080 6-64 910

3hcec Test hole 3106 100 11/ Dr 6-6-64 25,04 6-30-64 O  S&G Qd e 858 6-11-64 910 MP 1,98 ft sbove lsd,
L,C, E, TH depth
3k5 f£t,

3lced Servet Cossette 115 3 Dr 1945 .eeee eses D G Qd Cy 810 6-6k 910

35adb Clarence Solberg 135 3 Dr 1938  Leeee eess D,S s Qd Cy 1,060 6-64 910
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(1) (2) (3) () (5) __(6) (1) (8) (9) (10) (11) (12)  (13) (1)  (315) (16)

138-49 Cont.

3gaca Reitan Bros 64 18 B 1950 ..... eese D,S G Qd J 1,360 6-64 910

36ddal KXGO Inc. 138 b Dr 6-61 ..... D S&C Qd Cy 1,510 6-64 910 L, P.

36dda2 sedo, .. 70 3 Dr ..., 20.70 5«15-63 U Qd e eeevs  ssseses 910 MP 1,65 ft above 1ls.

138-50

1bdel Jerome Qualley 90 k Dr 1945 ..., eees DS ... Qd Cy 1,750 6-64 90k  Well used to flow.

1bdc2 eedo.., 89 k Dr 6-18-63 39 6-19-63 D,S s Qd s D« 1] S

2444 Howard Qualley 150 4 Dr 1940 8 194% bp,5 s Q4 Cy 1,370 6-64 905

3bdd R. 8. Lewis Estate 100 3 Dr 1956 ..... sere DS L., Qd Cy ceses  essess. 908

heda Adele Hajek 108 3 Dr 1959  ..... s ¢] Qd Cy 1,960 6-6L 912

bdec Ray Eggert 133 3 Dr 1956 ..... vee. DS 8 Qd Cy 1,680 6-6h4 911

5add Frank Parsley k55 3 .. 1938  ...,. cone D vor Ka Cy 3,790  3-h-6h 913 C.

Sbbb Test hole 3116-A 240 11/4 Dr T-10-6h4 18.81 8-1-64 O S&G Rd .o 1,kk0 7-1b-6k 913 MP 0.7 ft above 1s,
L, C, E, TH depth
377 *t.

8cdcl Thom Ebens T0 18 e sess  sesas eees DS ... Qd Cy 1,860 6-64 910

8cde2 L. G. Sautebin 182 L Dr  3-6k 35 3-64 DS s @ S ceses  esesess 910  Yield T5 gpm, L,

9bbb Emil Hendrikson 150 6 s eess 20 1956 D,S8 ... Qd Cy 1,810 6~64 913

llaad H. M. Skrove 90 3 Dr 1948 ..... D 5 Q Cy 1,170 6-64 906

12dde Leseth Trygve 80 3 Dr 1953 ... D Qd Cy 2,690 6-64 908

13bcd A. Libbrecht 123.0 b Dr bL-60 26,17 10-23-63D,S s Qd S 1,Th0  11-13-6% 909 L, C, MP 0.5 ft.
above ls.

1hasd Martin Rustad 289 k Dr 1955 ..... eeee DS ... . @ cy 3,080 6-6h4 909

16bba Arthur Benson 160 31/2 Dr .... WO 1960 D,S ... Qd Cy 1,350 6-64 91k

17444 Delmer Schultz 85 3 se  sees 20 1962 D s Q4 J ceees  seseses 920

20aab Driscoll Bros. 300 h e wese 21 1962 D .e Cy 2,050 6-64 911

20cad Ray Huhner 180 L Dr 5-61 35 5-61 D,S S Qd s 1,660 11-13-64 918 L, C, Yield 100 gpm.

2lcad Oscar Wester 115 31/2 Dr 1943 ..... D Qd Cy 1,530 66U 912
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(1) (2) (3) (b) (s) _(6) (1) (8) (9) (10) (11) (12) (13) (14) -(15) (16)

138-50 Coat.

25bcb Andrev Stenberg ko 8x48 Du ... U QUa Cy teees  eeusses 91b

2Tbee Robert Brodhaug 90 L Dr 190 cees DS ... Qd cy 950 6-6k 914

27444 Curtis Sorenson 13k 4 Dr 1947 D d oy veess  saeeses 915

28bee August Alber 18 10 B 1961 D ... Qla Cy vesee weeeses 916 Supply rept'd I.

28cba John Broselle 8o y Dr  .... D Qd cy 1,090 6-64 916

29add Oline Lahren 22 10 B 1953 D Qe Cy 2,130 6-6h 916 Supply rept'd I.

3idbb Louis Swisher 248 b Dr 1962 DS ... d 8 2,700  6-64 918

32dcd C. 0. Sorenson 90 18 Dr  ceeee cee Qd Cy 1,600 6-64 918 Supply rept'd I.

33bed Walter Gulsvig 312 3 Dr 1961 D,S [ . cy 1,650 6-64 916

3lcee Joseph Engen 131 b Pr 5-60 D,S s d Cy 1,160 6-64 920 L, P.

35ana Test hole 3136 100 11/4% Dr T7-30-64 27.56 12-9-64 O ] Q4 .o 1,920 T-31-6k 913 L, C, MP 0.7 ft
above land surface,
E, TH depth 227 ft.

36bdd Adolf Johnson 120 3 Dr 1948 ..... vese DS s Qd Cy 2,140 6-64 917

138-51

1cba Marvin Erdman 45 48 Du 1913 ..... u Qla Cy vesse  sesesss 911

2beb Willie Miller 130 i DY  eees  eoses D G Qd Cy 1,670 6-64 911

3bbe Y. T TN 325 8 DI  ceee  seeee 1962 s s .o Cy 5,000 664 914

kbbb Leslie Bucholz 380 6 Dr 1913 6 1962 s . Cy 5,650 T-24-64 918

5beb Hilbert Baumgarten 337 3 Dr 1 1962 D,S ... .. cy h,120 6-64 920

5cab Leo Vanisch 180 3 DI veee  eeeee D Qd Cy 2,820 6-6k 920

5dce Raymond Bernstein 215 L Dr 9-63 .,... eeee DS S d S eeees  seeeess 923 L.

Tada W. Bernstein 231 3 Dr 1950 6,64 T-9-63 D s d J seees  sseeses 926 MP 1.2 ft above ls.

8bad Ralph Powers 193 L Dr 1960 15 1960 D,S s Qd s 2,910 6-6h 920 L, P, E,
