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This is one of a series of county reports published cooperativel y

by the North Dakota Geological Survey and the North Dakota State Wate r

Commission . The reports are in three parts ; Part I describes the geology ,

Part II presents ground water basic data, and Part III describes the groun d

water resources . Part I and III will be published later and will be distri-

buted as soon as possible .
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GEOLOGY AND GROUNDWATER RESOURCES CF RENVILLE AID WARD COUNTIES, NORTH DAKOT A

PART II - GROUNDWATER BASIC DATA

By

Wayne A. Pettyjohn

INTRODUCTION

Purpose and Scope

The purposes of the investigation of the geology and ground-water resources o f

Renville and Ward Counties, N . Dak ., (fig . 1) were to determine the location and extent o f

the ground-water reservoirs (aquifers) ; to evaluate the occurrence and movement of groun d

water, including the sources of recharge and discharge ; and to determine the chemical

quality of the ground water . The investigation should provide sufficient informatio n

about the occurrence of ground water to plan its safe and intelligent development for

irrigation, domestic, industrial, and municipal purposes .

The investigation was made cooperatively by the U .S . Geological Survey, Borth Dakota

State Water Commisaion, North Dakota Geological Survey, Renville County Board o f

Commissioners, and Ward County Water Management District . The results of the investi-

gation will be published in three separate parts of the bulletin series of the Nort h

Dakota Geological Survey and the county ground-water studies series of the North Dakot a

State Water Commission . Part I is an interpretive report describing the geology, Par t

II is a compilation of the ground-water basic data, and Part III is an interpretiv e

report describing the ground-water resources . Part II makes available the hydrologic dat a

collected during the investigation of the counties and functions as a reference for Part s

I and III .

The information in this report consists of the following : (1) data on 1,373 wells

and test boles ; (2) water-level measurements in 81 observation wells ; (3) logs of 242

test holes and selected wells ; and (4) chemical analyses of 416 water samples .

The data in this report are useful for predicting geologic and ground-water condition s

in Renville and Ward Counties . For example, a person considering the construction of a new

well can locate the proposed site on plate 1 (in pocket) . The characteristics of nearb y

wells maybe determined from tables 1 and 2, and the water-level fluctuations in the are a

may be determined from table 3 . The type of material encountered in nearby wells may b e

determined from table 4 and the chemical quality of water in adjacent wells may be deter-

mined from tables 5 and 6 . However, such extrapolations should be made conservatively

because of the irregular distribution of the water-bearing rocks .
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Well-Numbering System

The wells and teat 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 principa l

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 sections, quarter-quarter sections, and quarter-quarter-quarter section s

(10-acre tract) . For example, well 153-87-15ada is in the NE},SE},NE* sec . 15, T . 153 N . ,

R . 87 W . Consecutive terminal numerals are added if more than one well is recorded

within a 10-acre tract . The location of each well and test hole listed in the tables is

shown on plate 1 .

Acknowledgment s

Many of the test holes were drilled by the North Dakota State Water Commission . The

cooperation of the residents of the counties, municipal and county officials, and well

drillers who supplied general and specific information on farm, domestic, and municipa l

well installations is gratefully acknowledged .

EXPLANATION OF TABLES

The logs in table 4, except those furnished by ccammercial drilling ccrpanies, ar e

composites of the well-site geologists' and drillers' descriptions, sample analyses ,

and electric logs (where available) . Visual methods (megascopic and microscopic) wer e

used to describe the composition and texture of the subsurface rock samples . Color

descriptions were determined by capering the sample with the Geological Society of

America's rock-color chart (1963) . Grain size determinations used in the logs refer t o

the Wentworth (1922) size scale .

The terminology in the commercial logs, except for the term "till, " is that of the

driller and only the order of description has been changed so as to present the principal

lithology first .

The term "till" indicates an unsorted, unstratified, cohesive, agglomeration of rock

particles ranging from clay to boulders . Generally clay is the predominant particle size .

If a particle size other than clay is dominant, that particle size is used as a modifying

term . Consequently, terms such as silty, sandy, or gravelly are textural terms used t o

indicate that the material described contains an appreciable, but not a dominant amount o f

the modifying material .
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FIGURE 2—System of numbering wells and test holes .
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Observation wells were constructed in selected test holes . Casings for these wells

consist for the most part of 1},-inch plastic pipe, slotted in the lower 10 or 20 feet o r

screened in the lower 2 feet. The observation wells were pumped for a few hours and a

water sample was collected for chemical analysis (tables 5 and 6) .

The stratigraphic nomenclature used in this report is that of the North Dakot a

Geological Survey and, in some instances, differs from that of the U .S . Geological Survey .

WATER-QUALITY DATA

All natural water contains dissolved mineral matter . Water in contact with soil o r

rock, even for only a few hours, will dissolve some mineral matter . The quantity of

dissolved minerals in natural water depends primarily on the type.of rock or soil wit h

which the water has been in contact and the length of time of contact . Ground water i s

generally more highly mineralized than surface water because it remains in contact wit h

rock and soil for much longer periods .

The mineral constituents and physical properties of natural water reported in the

table of analyses include those that have a practical bearing on the value of the wate r

for most purposes . The analyses generally include determinations of silica, iron ,

calcium, magnesium, sodium, potassium (or sodium and potassium together calculated a s

sodium), alkalinity as carbonate and bicarbonate, sulfate, chloride, fluoride, nitrate ,

boron, dissolved solids, pH, and specific conductance . The source and significance o f

the different constituents and properties of natural water are discussed in the followin g

paragraphs .

Mineral Constituents in Solution

Silica (SiO2 )

Silica is dissolved from practically all rocks . Some natural waters contain les s

than 5 ppm (parts per million) of silica and few contain more than 50 ppm, but the more

common range is from 10 to 30 ppm . Silica affects the usefulness of water because i t

contributes to the formation of scale in pipes, water heaters, and boilers .

Iron (Fe )

Iron is dissolved from many rocks and soils . On exposure to air, normal basic water

that contains more than 1 ppm of iron soon becomes turbid with the insoluble reddish ferri c

oxide produced by oxidation . Surface water, therefore, seldom contains as much as 1 pp m

of dissolved iron, although some acid water carries large quantities of iron in solution .

Ground water commonly contains up to 10 ppm . Rarely, concentrations over 50 ppm may occur

in water with a pH of 5 to 8 (Hem, 1959) . Iron causes reddish-brown stains on porcelain o r
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enameled ware and fixtures and on fabrics washed in the water . The U.B . 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 ,

ani boilers . Water associated with granite or silicious sand may contain less than 10 pie

of calcium, whereas water associated with dolcaite and limestone, which are common in

aquifers in Renville and Ward Counties, may contain from 30 to 100 ppm . Water that ha s

been in contact with deposits of gypsum may contain several hundred parts per million of

calcium.

Magnesium (Mg )

Magnesium is dissolved from many rocks, particularly from dolomitic rocks . Its effect

in water is similar to that of calcium . The magnesium in soft water may amount 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 more than 100 ppa of magnesium.

Sodium and potassium (Na and K )

Sodium and potassium are dissolved from practically all rocks . Sodium is the pre -

dominant cation in some of the more highly mineralized water found in the western Unite d

States . Natural water that contains only 3 or 4 ppm of the two together is likely t o

carry almost as much potassium as sodium . As the total quantity of these constituent s

increases, the proportion of sodium becomes much greater . The potassium concentration

in water commonly does not exceed 50 ppm . Moderate quantities of sodium and potassium

have little effect on the usefulness of the water for most purposes, but water that con-

tains more than 50 to 100 ppm of the two may require careful operation of steam boiler s

to prevent foaming . More highly mineralized water that contains a large proportion of

aodium salts may be unsatisfactory for irrigation . The presence of several hundred parts

per million of sodium in water makes it unsuitable for use in sodium-restricted diet s

used as therapy for cardiovascular diseases .

Bicarbonate and carbonate (110 3 and CO3 )

Bicarbonate and carbonate are commonly reported as alkalinity . Since the major causes

of alkalinity in moat natural water are carbonate and bicarbonate ions dissolved fro m

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 als o

contribute to alkalinity such as silicates, phosphates, borate'', possibly fluoride, and

:ertain organic anions which may occur in colored waters . The significance of alkalinit y
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to the domestic, agricultural, and industrial user is usually dependent upon the nature of

the cations (Ca, Mg, Na, R) associated with it. However, moderate amounts of alkalinit y

do not adversely affect most use .

Sulfate (SO4 )

Sulfate is dissolved from many rocks and soils--in especially large quantities fro m

gypsum and shale . It is formed also by the oxidation of sulfides of iron (pyrite) and may

therefore be present in considerable quantities in mine water . The concentration of

sulfate in water is generally limited to about 1,500 ppm by the solubility of calcium

sulfate (gypsum) . Sulfate in water that contains much calcium and magnesium causes the

formation of hard scale in steam boilers and may increase the cost of softening the water .

Large concentrations of sulfate also cause a " soda" or "alkali " taste that is undesirable .

The U.S . Public Health Service (1962) recommends that 250 ppm of sulfate should be the

upper limit for drinking water .

Chloride (Cl )

Chlorides are generally very soluble compounds and are found in most Pocks so that

chlorides are found in all natural water . Large quantities of chloride may affect the

industrial use of water by increasing the corrosiveness of water that contains large

quantities of calcium and magnesium. Large concentrations of chloride also may give

water a salty taste . 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 water is ordinarily very small

compared to that of chloride . Hem (1959) report e d that fluoride concentrations in exces s

of 10 ppm are rare . Investigations have proved that fluoride concentrations of about o . 6

to 1.7 ppm reduce the incidence of dental caries, and that concentrations greater tha n

1 .7 ppm also protect teeth from cavities but cause an undesirable black stain (Durfor and

Becker, 1964) . The 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 averag e

concentrations greater than two times the optimum value shall constitute grounds fo r

rejection of the supply . " Concentrations higher than the stated limits may cause mottle d

enamel in teeth .

7



Nitrate (NO 3 )

Nitrate in water is considered a final oxidation product of nitrogeneous material an d

may indicate contamination by sewage or other organic matter. The U .S . Public Health

Service (1962) sets 45 ppm as the upper limit for nitrate . Ingestion of excessiv e

quantities of nitrate may result in infantile methemoglobinemia . If the concentration i s

sufficiently great, both man and animals can be poisoned by nitrate .

Boron (B )

Boron in small quantities has been found essential for plant growth, but irrigatio n

water containing more than 1 ppm of boron is detrimental to navy beans and other boron -

sensitive crops .

Dissolved solids

The reported quantity of dissolved solids--the residue on evaporation--consist s

mainly of the dissolved mineral constituents in the water . It may also contain som e

organic matter and water of crystallization . Water with less than 500 ppm of dissolved

solids is usually satisfactory for domestic and some industrial uses . Water containing

several thousand parts per million of dissolved solids is commonly successfully used fo r

irrigation where practices permit the removal of soluble salts through the application o f

large volumes of water on well-drained lands ; but, generally water containing more than

about 2,000 ppm is considered to be unsuitable for long-term irrigation under averag e

conditions .

Properties and Characteristics of Wate r

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 als o

important, but perhaps not so evident, for its indirect influence upon concentrations o f

dissolved gases and distribution of chemical solutes in ground water . Normally, the

temperature of ground water within 6o feet of the surface approximates the mean annua l

air temperature and increases 10F for each 60 to 100 feet of increase in depth .

Hardness

Hardness is the characteristic of water that receives the most attention in industria l

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 t o

the formation of scale in boilers, water heaters, radiators, and pipes, with a resultan t
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decrease in rate of heat transfer, possibility of water heater or boiler failure, an d

decrease of flow .

Hardness is caused almost entirely by compounds of calcium and magnesium . Othe r

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 hav e

any appreciable effect .

Generally, bicarbonate and carbonate determine the proportions of " carbonat e" hardnes s

of water . Carbonate hardness is the amount of hardness chemically equivalent to the amount

of bicarbonate and carbonate in solution . Carbonate hardness is approximately equal to the

amount of hardness that is removed from water by boiling and is termed temporary hardness .

Noncarbonate hardness is the difference between the hardness calculated from the tota l

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 hard -

ness (also expressed as calcium carbonate) there is no noncarbonate hardness . Noncarbonate

hardness is about equal to the amount of hardness remaining after water is boiled . The

scale formed at high temperatures by the evaporation of water containing noncarbonat e

hardness commonly is tough, heat resistant, and difficult to remove .

Although many people talk about soft water and hard water, there has been no fir m

line of demarcation . Water that seems hard to an easterner may seem soft to a westerner .

The Geological Survey has adopted the following classification :

Hardness range
(calcium carbonat e

in ppm) Hardness description

	

o-6o

	

Soft

	

61-120

	

Moderately hard

	

121-180

	

Har d

	

more than

	

180

	

Very hard

For public use, water with hardness of about 200 ppm generally requires softening treatmen t

(Durfor and Becker, 1964) .

Sodium-adsorption ratio (SAR )

The term " sodium-adsorption ratio (SAR ) " was introduced by the U .S . Salinity Laboratory

Staff (1954) . It is a ratio expressing the relative activity of sodium ions in exchange

reaction with soil and is an index of the sodium or alkali hazard to the soil . Sodium-

adsorption ratio is expressed by the equation :

	 Na+
iCa++ +Mg++

2

where the concentrations of the ions are expressed in milliequivalents per liter (o r

equivalents per million for most irrigation water) .
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Water is 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 con-

ductance of 100 micrcmhos per centimeter the dividing points are at BAR values of 10, 18 ,

and 26 ; but at 5,000 micromhos the corresponding dividing points are BAR values o f

approximately 2 .5, 6 .5, and 11 . Water ranges in respect to sodium hazard from that which

can be used for irrigation on almost all soils to that which is generally unsatisfactory

for irrigation.

Specific conductance (micromhos per centimeter at 25°C )

Specific conductance is a convenient, rspid determination used to estimate the moun t

of dissolved solids in water . It is a measure of the ability of water to conduct an

e] .ectrial current . Commonly, the amount of dissolved solids (in parts per million) is

about 65 percent of the specific conductance (in micrcahos) . This relation is not con-

stant from well to well and it may even vary in the same source with changes in th e

composition of the water (Durfor and Becker, 1964) .

Specific conductance of most water in the eastern United States is less than 1,000

micromhos, but in the arid and semiarid western 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

cnsmonly are used as a measure of the solvent 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 con-

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

Readings progressively lover than 7 .0 denote increasing acidity and those progressivel y

higher than 7 .0 denote increasing alkalinity . The pH of most groundwater ranges between

5„5 and slightly more than 8 .
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TABLE 1 .--Records of wells and test holes, Renville Count y

ei

(1 )

(2 )

(3 )

(4 )

Method drille d

B, bored or angered
C, cable too l
D, dug
H, hydraulic rotary
J, jetted

R, reverse rotary
V, driven
T, trenchin g

Z, other

Aquifer

K3, Upper Cretaceous

PC, Fort Union Group
OD, Tongue River Formation
OE, Cannonball Formation

OG, Tongue River and Ludlow Formations undifferentiated
PC, Fox Hills Formatio n
QG, Quaternary, Pleistocene

TL, Tertiary . Paleocen e

31, outwas h
41, til l
51, buried glacio£luvial deposit s

52, buried channel deposit s

Lithology

coarse grained

claye y
silt y
sandy

• sedimentary rock unclassified

• shal e
• grave l
• organi c

• clay
• silt or loes s

• sand and gravel
sand

• till
• sandston e

• silty sand

Depth to water below land surfac e

Use of wate r

H, domesti c
I, irrigatio n
K, domestic and stoc k
N, industrial

P, public supply
5, stock watering
U, unused

Lift and powe r

Lift

C, centrifugal
J, jet

L, multiple (centrifugal )
M, multiple (turbine )
N, non e
P, piston

S, submersibl e
T, turbin e
Z, other

Powe r

1, hand
3, gasoline engin e
5, electric motor
6, windmil l

F, gasoline engine through 5 horsepower
S, electric motor through 1 horsepowe r
T, electric motor >1 to 5 horsepowe r
V, electric motor > 15 to 100 horsepower

Speci—e conductance (- romho pe r
centimeter at 25°C)

1, 51-15 0
2, 151-300

3, 301-500

4, 501-1,000
5, 1,001-2,000
6, 2,001-5,000

7, 5,001-10,000
8, 10,001-20,000

Remark s

yield in gallons per minut e

log available

D, drillers log
E, electric log
G, geologist log or sample log

temperature of water in degrees F

frequence of water-level measurement
M, monthl y

N, none
0, original (inventory) measurement only

Z1, coal
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TABLE 2 .--Records of wells and test holes, Ward Count y

(See headnotes for table 1, one 12 . )
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TABLE 3 .--Water levels in selected well s

Water levels are referred to land surface datum (lsd) . MP means measuring point .

151-83-26bab . Test hole . Artesian observation well in glaciofluvial material ;
diem It in, depth 90 ft, plastic casing . MP - top of metal casing 2 .00 ft above lsd .

Water Water Wate r
Date level Date level Date leve l

Aig . 19, 1965 8 .69 Dec . 30, 1965 9 .98 May 11, 1966 10.90
Sept . 13 8 .83 Jan . 31, 1966 10 .45 June 6 10 .82
Oct . 23 9 .00 Mar . 14 11 .06 Aug . 3 11 .10
Nev . 23 9 .66

151-83-35cdc . Test hole . Artesian observation well in glaciofluvial material ;
diam l4 in, depth 111 ft, plastic casing . MP - top of plastic pipe 2 .00 ft above lsd .

Water

	

Water

	

Wate r
Date

	

level

	

Date

	

level

	

Date

	

level

Jane 6, 1966

	

92 .00

	

July 7, 1966

	

92 .13

	

Aug .

	

3, 1966

	

92 .18

151-84-6ddc . Test hole . Water-table observation well in glaciofluvial material ;
diem li, in, depth 75 ft, plastic casing .

	

MP - top of metal casing 2 .00 ft above lsd .

Water Water Water
Date level Date level Date level

June 17, 1965 2.00 Nov . 23, 1965 2 .01 May 11, 1966 2 .1 0
Aug . 19 2 .00 Dec . 30 2 .87 June 6 2 .3 1
Sept . 13 2 .11 Jan . 31, 1966 Frozen Aug . 3 2 .9 6
Oct . 23 2 .25 Mar . 14 Froze n

151-84-29ddd . Test hole . Water-table observation well in glaciofluvial material ;
diem lj; in, depth 28 ft, plastic casing . MP - top of metal casing 2 .00 ft above lsd .

Water Water Water
Date level Date level Date leve l

June

	

17, 1965 19 .55 Nov . 23, 1965 19 .53 May 11, 1966 19 .98
Aug .

	

4 18 .02 Dec . 30 19 .96 June 6 20 .50
Aug .

	

:L9 19 .97 Jan . 31, 1966 19 .83 Aug . 3 20 .79
Sept . :L3 19 .75 Mar . 14 Frozen Aug . 10 20 .17
Oct .

	

23 19 .6 8

151-86-5cbb . Test hole . Artesian observation well in glaciofluvial material ;
diem lu in, depth 90 ft, plastic casing . MP - top of plastic casing 2 .00 ft above lsd .

Water

	

Water

	

Water
Date

	

level

	

Date

	

level

	

Date

	

leve l

Aug .

	

9, 1966

	

20 .75

	

Sept . 14, 1966

	

27 .31

	

Oct . 12, 1966

	

27 .2 5
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152-85-2bcb . Test hole . Artesian observation well in glaciofluvial material ;
diam 1} in, depth 100 ft, plastic casing . MP - top of metal casing 2 .00 ft above lad .

Water Water Water
Date level Date level Date leve l

June 17 1965 46 .01 Nov . 23, 1965 45 .15 May 11, 1966 45 .08
Aug . 19 45 .22 Dec . 30 45 .25 June 6 44 .50
Sept . 13 45 .20 Jan . 31, 1966 45 .08 Aug . 3 45 .10
Oct . 23 45 .25 Mar . 14 45 .05 Oct . 4 45 .29

152-85-35ddal . Test hole . Artesian observation well in glaciofluvial material ;
diam 1 ,t in, depth 65 ft, plastic casing . MP - top of metal casing 2 .00 ft above led .

Water Water Wate r
Date level Date level Date leve l

June 17,

	

1965 7 .90 Oct . 23, 1965 6 .63 Mar . 14, 1966 6 .3 6
Aug . 11 6 .17 Nov . 23 7 .32 May 11 6 .2 5
Aug . 19 6 .36 Dec . 30 7 .59 June 6 6 .3 0
Sept . 13 6 .31 Jan . 31, 1966 Frozen Aug . 3 6 .9 2

152-85-35dda2 . Test hole . Artesian observation well in glaciofluvial material ;
diam 1} in, depth 108 ft, plastic casing . MP - top of metal casing 2 .00 ft above led .

Water Water Water
Date level Date level Date leve l

June 17, 1965 8 .29 Nov . 23, 1965 6 .32 May 11, 1966 4 .05
Aug . 11 7 .22 Dec . 30 6 .76 June 6 5 .68
Aug . 19 7 .36 Jan . 31, 1966 Frozen Aug . 3 6 .00
Sept 13 7 .38 Mar . 14 5 .45

152-87-16aaa . Test hole . Water-table observation well in glaciofluvial material ;
diam 1k in, depth 17 ft, plastic casing . MP - top of metal casing 2 .00 ft above lad .

Water

	

Water

	

Wate r
Date

	

level

	

Date

	

level

	

Date

	

leve l

July 26, 1966

	

9 .06

	

Aug .

	

4, 1966

	

9 .13

	

Oct .

	

5, 1966

	

10 .00

152-87-17ccc . Test hole . Artesian observation well in glaciofluvial material ;
diam 1} in, depth 117 ft, plastic casing . MP - top of metal casing 2 .00 ft above lad .

Water Water Water
Date level Date level Date leve l

June 17, 1965 40 .40 Nov . 23, 1965 36 .59 May 11, 1966 36 .5 0
Aug . 19 37 .12 Dec . 30 36 .73 June 6 36 .3 9
Sept . 13 36 .98 Jan . 31, 1966 36 .62 Aug . 3 39 .5 2
Oct . 23 36 .68 Mar . 14 36 .7 6
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152••87-28add . Test hole . Artesian observation well in glaciofluvial material ;
dims 1k in, depth 150 ft, plastic casing . MP - top of metal casing 2 .00 ft above lsd .

Water

	

Water

	

Wate r
Date

	

level

	

Date

	

level

	

Date

	

leve l

June 17, 1965

	

29 .02

	

Nov . 23, 1965

	

25 .75

	

May

	

11, 1966

	

25 .4 0
Aug . 19

	

26 .22

	

Dec . 30

	

26 .40

	

June

	

6

	

25 .3 5
Sept . 13

	

26 .10

	

Jan . 31, 1966

	

25 .66

	

Aug .

	

3

	

26 .5 7
Oct . 23

	

26 .00

	

Mar . 14

	

25 .69

153-81-3cbc . Test hole . Artesian observation well in glaciofluvial material ;
diam li in, depth 54 ft, plastic casing . MP - top of metal casing 2 .00 ft above lsd .

Water

	

Water

	

Wate r
Date

	

level

	

Date

	

level

	

Date

	

leve l

Aug .

	

9, 1966

	

10 .38

	

Sept . 14, 1966

	

10 .47

	

Oct . 12, 1966

	

10 .3 5

153-83-13bbb . Test hole . Artesian observation well in glaciofluvial material ;
diem 1/ in, depth 96 ft, plastic casing . MP - top of metal casing 2 .00 ft above lsd .

Water

	

Water

	

Wate r
Date

	

level

	

Date

	

level

	

Date

	

leve l

June 17, 1965

	

59 .93

	

Nov . 23, 1965

	

59 .06

	

May

	

11, 1966

	

59 .3 1
Aug . 19

	

59 .35

	

Dec . 30

	

59 .13

	

June

	

6

	

59 .2 8
Sept . 14

	

59 .27

	

Jan . 31, 1966

	

59 .16

	

Aug .

	

3

	

59 .3 8
Oct . 28

	

59 .15

	

Mar . 14

	

59 .2 0

153--84-7abal . Test hole . Artesian observation well in glaciofluvial material ;
diau 1k in, depth 40 it, plastic casing . MP - top of metal casing 2 .00 ft above lsd .

Water Water Wate r
Date level Date level Date leve l

June 17,

	

1965 6 .15 Nov . 23, 1965 6 .23 May 24, 1966 5 .1 0
Aug . 19 6 .73 Dec . 30 6 .31 June 6 6 .0 1
Sept . 14 6 .25 Jan . 31, 1966 7 .25 Aug . 3 6 .84
Oct . 23 6 .16 Mar . 14 7 .84

153-84-7aba2 . Test hole . Artesian observation well in glaciofluvial material ;
dial 1k in, depth 210 it, plastic casing . MP - top of metal casing 2 .00 ft above lsd .

Water Water Wate r
Date level Date level Date leve l

June 17, 1965 36 .39 Nov . 23, 1965 33 .53 May 24, 1966 35 .24
Aug . 19 33 .99 Dec . 30 35 .56 June 6 35 .3 1
Sept . 14 33 .37 Jan . 31, 1966 35 .35 Aug . 11 35 .2 9
Oct . 23 33 .50 Mar . 14 35 .26
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153-85-24dcd . Test hole . Water-table observation well in glaciofluvial material ;
diam lc in, depth 13 it, plastic casing . MP - top of metal casing 2 .00 ft above lsd .

Water

	

Water

	

Wate r
Date

	

level

	

Date

	

level

	

Date

	

leve l

Aug .

	

3, 1966

	

4 .03

	

Sept . 14, 1966

	

5 .31

	

Oct .

	

4, 1966

	

6 .1 5

153-36-34cddl . Test hole . Artesian observation well in glaciofluvial material ;
diam 1i in, depth 38 it, plastic casing . MP - top of metal casing 2 .00 ft above lsd .

Water

	

Water

	

Water
Date

	

level

	

Date

	

level

	

Date

	

leve l

June 17, 1965

	

2 .19

	

Nov . 23, 1965

	

2 .68

	

May

	

11, 1966

	

0 .7 7
Aug . 19

	

2 .73

	

Dec . 30

	

2 .72

	

June

	

6

	

1 .1 7
Sept . 13

	

2 .75

	

Jan . 31, 1966

	

Frozen

	

Aug .

	

3

	

2 .2 1
Oct . 23

	

2 .53

	

Mar . 14

	

Frozen

153-36-34cdd2 . Test hole . Artesian observation well in glaciofluvial material ;
diam 1k in, depth 193 ft, plastic casing . MP - top of metal casing 2 .00 ft above lsd .

Water

	

Water

	

Wate r
Date

	

level

	

Date

	

level

	

Date

	

leve l

June 17, 1965

	

+2

	

Nov . 23, 1965

	

+2

	

May

	

11, 1966

	

+ 2
Aug . 19

	

+2

	

Dec . 30

	

+2

	

June

	

6

	

+ 2
Sept . 13

	

+2

	

Jan . 31, 1966

	

+2

	

Aug .

	

3

	

+ 2
Oct . 23

	

+2

	

Mar . 14

	

+ 2

153-37-23bbbl . Test hole . Artesian observation well in glaciofluvial material ;
diam 1 'y in, depth 30 ft, plastic casing . MP - top of metal casing 2 .00 ft above lsd .

dater

	

Water

	

Wate r
Date

	

level

	

Date

	

level

	

Date

	

leve l

June 17, 1965

	

2 .29

	

Nov . 23, 1965

	

4 .92

	

May

	

11, 1966

	

6 .1 9
Aug . 19

	

3 .62

	

Dec . 30

	

4 .99

	

June

	

6

	

4 .4 3
Sept . 13

	

3 .92

	

Jan . 31, 1966

	

6 .28

	

Aug .

	

3

	

4 .0 9
Oct . 23

	

4 .00

	

Mar . 14

	

7 .10

153-87-28bbb2 . Test hole . Artesian observation well in glaciofluvial material ;
diam l4 in, depth 65 ft, plastic casing . MP - top of metal casing 2 .00 ft above lsd .

Water

	

Water

	

Wate r
Date

	

level

	

Date

	

level

	

Date

	

leve l

June 17, 1965

	

6 .26

	

Nov . 23, 1965

	

6 .11

	

May

	

11, 1966

	

6 .3 9
Aug . 19

	

5 .66

	

Dec . 30

	

6 .13

	

June

	

6

	

4 .5 2
Sept . 13

	

6 .06

	

Jan . 31, 1966

	

8 .08

	

Aug .

	

3

	

5 .30
Oct . 23

	

6 .02

	

Mar . 14

	

8 .9 9

154-32-3cac . Test hole . Artesian observation well in glaciofluvial material ;
diam 1'y in, depth 84 ft, plastic casing . MP - top of plastic casing 2 .00 ft above lsd .

Water

	

Water

	

Wate r
Date

	

level

	

Date

	

level

	

Date

	

leve l

Sept . 15, 1965

	

11 .01

	

Dec . 30, 1965

	

11 .09

	

May

	

5, 1966

	

11 .1 2
Oct .

	

6

	

11 .20

	

Jan . 31, 1966

	

11 .13

	

June

	

6

	

11 .2 1
Nov . 23

	

11 .18

	

Mar . 15

	

11 .09

	

Aug .

	

3

	

11 .1 9
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154-32-3cba . Test hole . Artesian observation well in glaciofluvial material ;

diam 12i in, depth 96 it, plastic casing . MP - top of plastic casing 2 .00 ft above lsd .

Water

	

Water

	

Wate r

Dace

	

level

	

Date

	

level

	

Date

	

leve l

Sept . 15, 1965

	

11 .75

	

Dec . 30, 1965

	

11 .71

	

May

	

5, 1966

	

11 .5 9
Oct .

	

6

	

11 .63

	

Jan . 31, 1966

	

11 .62

	

June

	

6

	

11 .64

Nov . 23

	

11 .65

	

Mar .

	

15

	

11 .73

	

Aug .

	

3

	

11 .7 1

154-32-3cdbl . Test hole . Artesian observation well in glaciofluvial material ;
diem 3 in, depth 30 it, plastic casing . MP - top of concrete base at lsd .

Water

	

Water

	

Wate r
Date

	

level

	

Date

	

level

	

Date

	

leve l

19E5

	

14 .05

	

Dec . 30, 1965

	

13 .37

	

May

	

5, 1966

	

12 .4 7
Sept . 15, 19E5

	

14 .10

	

Jan . 31, 1966

	

11 .93

	

June

	

6

	

12 .5 1

Oct .

	

6

	

13 .78

	

Mar .

	

15

	

10 .65

	

Aug .

	

3

	

13 .2 3

Nov . 23

	

13 .3 1

154-32-3cdb2 . Test hole . Artesian observation well in glaciofluvial material ;

diam 1k in, depth 30 ft, plastic casing . MP - top of plastic casing 2 .00 ft above lsd .

Water

	

Water

	

Wate r

Date

	

level

	

Date

	

level

	

Date

	

leve l

Sept . 15, 1965

	

13 .44

	

Dec . 30, 1965

	

13 .53

	

May

	

5, 1966

	

13 .5 8

Oct .

	

6

	

13 .64

	

Jan . 31, 1966

	

13 .60

	

June

	

6

	

13 .333 3

Nov . 23

	

13 .61

	

Mar . 15

	

13 .65

	

Aug .

	

3

	

13 .7 1

154-82-4aad . Test hole .

	

Water-table observation well in glaciofluvial material ;

diam 1k in, depth 233 it, plastic casing .

	

MP - top of metal casing 2 .00 ft above lsd .

Water Water Water

pat?. level Date level Date leve l

Nov . 19,

	

1963 15 .30 Sept . 14, 1964 15 .50 May 12, 1965 14 .94

Jan . 8,

	

1964 15 .65 Oct . 9 15 .40 June 17 14 .4 1

Mar . 4 16 .53 Nov . 6 15 .38 Aug . 11 14 .3 7

Apr . 7 16 .67 Dec . 10 15 .32 Sept . 15 14 .5 3

May 5 16 .47 Jan . 11, 1965 15 .48 Nov . 22 14 .6 3

June 12 14 .87 Feb . 17 15 .42 Jan . 31, 1966 14 .6 9

July 2 15 .48 Mar . 16 15 .27 Mar . 15 14 .5 6

Aug .. 5 15 .33 Apr . 12 15 .16 May 5 14 .30

154-82-4aba . Test hole . Artesian observation well in glaciofluvial material ;

diam 1k in, depth 120 it, plastic casing . MP - top of metal casing 2 .00 ft above lsd .

Water Water Wate r

Date level Date level Date leve l

Nov 15, 1963 13 .27 Sept . 14, 1964 13 .79 June 17, 1965 12 .2 0

Jan .. 9, 1964 13 .67 Oct . 9 13 .72 Aug . 11 12 .74

Feb . 4 13 .67 Nov . 6 13 .62 Sept . 15 12 .5 7

Mar . 4 15 .65 Dec . 6 13 .45 Nov . 22 12 .6 3

Apr . 7 14 .93 Jan . 11, 1965 13 .79 Jan . 31, 1966 12 .7 4

May 5 13 .98 Feb . 17 13 .64 Mar . 15 12 .4 8

June: 12 13 .36 Mar . 16 13 .49 May 5 12 .05

July 2 13 .20 Apr . 12 13 .1 9

Aug . 5 13 .58 May 12 13 .0 6
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154-32-10bbb . Test hole . Artesian observation well in glaciofluvial material ;

MP -

	

top of plastic casing 2 .00 ft above

	

lsd .
diam 14 in,

	

depth

	

120 ft,

	

plastic casing .

Water Water Wate r

Date level Date level Date leve l

June 6,

	

1966 17 .01 Aug . 3, 1966 17 .51 Sept . 4, 1966 Wel l

July 13 17 .34
destroyed

154-82-24aba .

	

Test hole .

	

Artesian observation wen

diam 14 in,

	

depth 40 ft,

	

plastic casing .

	

MP

	

- top of metal casing 2 .00 ft above

	

lsd .

Water Water Wate r

Date level Date level Date leve l

Jan . 9, 1964 13 .44 Nov . 6, 1964 12 .37 Sept . 15, 1965 11 .6 7

Feb . 4 13 .40 Dec . 10 12 .27 Oct . 22 11 .5 3

Mar . 4 13 .69 Jan . 11, 1965 12 .34 Nov . 23 11 .5 0

May 5 12 .94 Feb . 17 12 .36 Dec . 30 11 .4 6

June 12 12 .90 Mar . 16 12 .23 Jan . 31, 1966 11 .4 8

July 2 12 .63 Apr . 12 11 .72 Mar . 15 11 .1 4

Aug . 5 12 .07 May 12 11 .47 May 5 10 .9 3

Sept . 14 12 .53 June 17 10 .84

Oct . 9 12 .46 Aug . 11 12 .4 7

154-36-28ada . Test hole . Water-table observation well in glaciofluvial material ;

diam 1k in, depth 27 ft, plastic casing . MP - top of metal casing 2 .00 ft above lsd .

Water Water Wate r

Date level Date level Date leve l

Aug . 19,

	

1965 3 .01 Dec . 30, 1965 8 .28 May 11, 1966 8 .13

Sept . 13 8 .11 Jan . 31, 1966 8 .31 June 6 7 .9 3

Oct . 23 8 .03 Mar . 14 8 .29 Aug . 3 8 .1 3

Nov . 23 8 .2 1

154-87-14ddd .

	

Test hole .

	

Artesian observation well in gacouvm ;

diam 1k in, depth 80 ft, plastic casing .

	

PfP

	

- top of metal casing 2 .00 ft above lsd .

Water Water Wate r

Date level Date level Date leve l

June 17,

	

1965 50 .61 Nov . 23, 1965 44 .70 May 11, 1966 45 .6 1

Aug . 19 43 .48 Dec . 30 44 .75 June 6 45 .4 1

Sept . 13 44 .35 Jan . 31, 1966 45 .80 Aug . 3 45 .1 2

Oct . 23 44 .52 Mar . 14 45 .9 2

155-82-19dbd .

	

Test hole . Artesian observation well in glaciofluvial material ;
MP - top of plastic casing 1 .40 ft above lsd .diam 4k in, depth 107 ft, plastic casing .

Water Water Wate r

Date level Date level Date leve l

Nov . 21, 1963 34 .16 Sept . 14, 1964 38 .34 Sept . 15, 1965 35 .94

Jan . 8, 1964 37 .75 Oct . 9 37 .91 Nov . 22 35 .4 8

Feb . 3 38 .00 Jan . 11, 1965 38 .03 Feb . 1, 1966 32 .8 6

Mar . 4 38 .28 Feb . 17 38 .02 Mar . 15 32 .2 1

Apr . 7 39 .56 Mar . 16 37 .72 May 5 31 .7 8

May 5 38 .20 Apr . 12 37 .26 Oct . 5 32 .5 1

June 12 38 .44 May 12 37 .3 0

July 2 38 .62 June 17 36 .84

Aug . 5 39 .20 Aug . 11 36 .8 2

ll laciofluvial material ;

f ial ateria



155-82-29bcb . Test hole .

	

Artesian observation well in glaciofluvial material ;
dian 1k in,

	

depth 105 ft, plastic casing . MP - top of metal casing 2 .00 ft above lad .

Water Water Wate r
Date level Date level Date leve l

Nov . 19 .

	

1963 27 .58 Sept . 14, 1964 28 .40 May 12, 1965 27 .6 1
Jan . 9 .,

	

1964 27 .85 Oct . 9 28 .15 June 17 27 .1 3
Feb . 3 23 .15 Nov . 6 28 .02 Aug . 11 27 .2 2
Mar . 4 28 .53 Dec . 10 27 .87 Sept . 15 26 .4 8
Apr . 7 28 .72 Jan . 11, 1965 27 .99 Nov . 22 25 .9 6
May 5 28 .43 Feb . 17 28 .19 Jan . 31, 1966 24 .9 0
June 12 28 .05 Mar . 16 27 .98 Mar . 15 24 .3 5
July 2 23 .17 Apr . 12 27 .65 May 5 24 .1 2
Aug . 5 29 .2 2

155--33-lccc . Test hole .

	

Artesian observation well in glaciofluvial material ;
diam 1=y in,

	

depth 30 ft, plastic casing . MP - top of metal casing 2 .00 ft above

	

lsd .

Water Water Wate r
Date level Date level Date leve l

Aug . 13„

	

1965 8 .29 Nov . 22, 1965 2 .90 May 12, 1966 4 .1 3
Aug . 19 3 .30 Dec . 30 2 .98 June 6 4 .2 4
Sept . 15 3 .42 Jan . 31, 1966 3 .05 Aug . 3 4 .7 6
Oct . 27 2 .63 Mar . 14 3 .78 Oct . 5 4 .9 1

155-33-4aaa . Test hole .

	

Artesian observation well in glaciofluvial material ;
diam 1k

	

in,

	

depth 420 ft,

	

plastic casing . MP - top of metal casing 2 .00 ft above lsd .

Water Water Wate r
Date level Date level Date leve l

June 17,

	

1966 219 .48 Sept .

	

15, 1966 218 .46 Oct . 5, 1966 217 .3 2
Aug . 4 219 .53

155-83-9aaal . Test hole . Artesian observation well in glaciofluvial material ;
diam lk in, depth 50 it, plastic casing . MP - top of metal casing 2 .00 ft above lsd .

Water Water Wate r
Date level Date level Date leve l

Sept . 15,

	

1965 5 .68 Dec . 30, 1965 6 .43 May 12, 1966 7 .6 2
Oct . 6 6 .12 Jan . 31, 1966 7 .12 June 6 7 .1 3
Nov . 23 5 .97 Mar . 15 7 .43 Aug . 3 6 .7 3

155-83-9aaa2 . Test hole . Artesian observation well in glaciofluvial material ;
diam lk in, depth 260 ft, plastic casing . MP - top of metal casing 2 .00 ft above lsd .

Water

	

Water

	

Water
Date

	

level

	

Date

	

level

	

Date

	

leve l

Sept . 15, 1965

	

219 .63

	

Dec . 30, 1965

	

218 .48

	

May

	

12, 1966

	

31 .8 2

Oct .

	

6

	

219 .64

	

Jan . 31, 1966

	

218 .3 1
Nov . 23

	

219 .04

	

Mar . 15

	

218 .2 5
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155-33-12cccl . Test hole . Artesian observation well in glaciofluvial material ;
diam 471 in, depth 30 it, plastic casing . MP - top of plastic casing 0 .65 ft above lad .

later 'dater Wate r
Date level Date level Date leve l

Jan . 9, 1964 37 .04 Sept . 12, 1964 36 .22 May 12, 1965 36 .5 3
Mar . 4 37 .20 Oct . 9 35 .95 June 16 36 . 2
Apr . 7 37 .25 Nov . 6 35 .92 taug . 19 36 .0 5
May 5 36 .90 Dec . 10 35 .67 Oct . 27 35 .5 7
June 12 37 .13 Jan . 11, 1965 36 .02 Nov . 22 35 .3 5
July 2 37 .15 Feb . 17 36 .26 Jan . 31, 1966 36 .2 9
July 22 36 .55 Mar . 16 36 .36 Mar . 15 35 .7 2
Aug . 5 36 .05 Apr . 12 36 .52 May 6 35 .3 6

155-73-12ccc2 . Test hole . Artesian observation well in glaciofluvial material ;
diam 14- in, depth 326 it, plastic casing . MP - top of plastic casing 1 .30 ft above lsd .

Water Water Water
Date level Date level Date leve l

Feb . 14, 1964 217 .50 Sept 14, 1964 216 .21 May 12, 1965 217 .3 1
Mar . 4 215 .54 Nov . 6 217 .75 June 16 218 .2 0
Apr . 7 215 .45 Dec . 10 217 .16 Aug . 19 213 .9 5
May 5 207 .70 Jan . 11, 1965 217 .52 Oct . 28 217 .3 6
June 12 214 .90 Feb . 17 217 .67 Jan . 31, 1966 217 .64
July 2 216 .03 Mar . 16 217 .85 Mar . 15 217 .1 3
Aug . 5 216 .70 Apr . 12 217 .33 May 6 216 .87

155-33-14cda . Minot municipal well 10 . Artesian production well in glaciofluvia l
material ; diam 12 in, depth 139 it, steel casing . MP - center of air-line gage 4 .29 f t
above lsd . Measurements from air-line gage reported to nearest 0 .5 ft .

Water Water Wate r
Date level Date level Date leve l

Jan . 30, 1963 57 .0 June 1, 1964 62 .0 Aug . 2, 1965 59 . 5
Mar . 30 56 .5 July 1 65 .0 Sept . 1 60 . 5
May 1 42 .5 Sept . 1 60 .5 Oct . 1 58 . 5
June 1 57 .5 Oct . 1 60 .5 Nov . 1 58 . 5
July 1 56 .5 Nov . 1 53 .5 Dec . 1 53 . 5
July 29 58 .5 Dec . 1 53 .5 Jan . 1, 1966 56 . 5
Aug . 30 58 .5 Jan . 1, 1965 58 .5 Feb . 1 53 . 5
Sept . 30 53 .5 Feb . 2 60 .5 Feb . 28 55 . 5
Oct . 30 53 .5 Mar . 1 58 .5 Apr . 1 55 . 5
Jan . 2, 1964 60 .5 Apr . 1 58 .5 May 1 54 . 5
Feb . 1 62 .5 May 1 60 .5 June 1 50 . 5
Mar . 2 62 .5 June 1 60 .5 July 1 50 . 5
Apr . 1 62 .0 July 1 59 .5 Aug . 1 52 . 5
May 1 62 . 0
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155-33-14dca . Minot municipal well 9. Artesian production well in glaciofluvial

material ; diem 12 in, depth 152 ft, steel casing . MP - center of air-line gage 4 .30 f t

above lsd . Measurements from air-line gage reported to nearest ft .

Water

	

Water

	

Wate r

Date

	

level

	

Date

	

level

	

Date

	

leve l

Jan. 30, 1963

	

56

	

July

	

1, 1964

	

66

	

Oct .

	

1, 1965

	

6 0

May

	

1

	

53

	

Sept . 1

	

64

	

Nov .

	

1

	

5 8

June

	

1

	

58

	

Oct .

	

1

	

62

	

Dec .

	

1

	

5 8

Ju . .y

	

1

	

58

	

Nov .

	

1

	

62

	

Jan .

	

1, 1966

	

5 6

Ju : .y 29

	

61

	

Dec .

	

1

	

62

	

Feb .

	

1

	

5 6

Aug . 30

	

63

	

Jan .

	

1, 1965

	

63

	

Feb . 28

	

5 4

Sept . 30

	

62

	

Feb .

	

2

	

66

	

Apr .

	

1

	

5 4

Oct . 30

	

60

	

Mar .

	

1

	

62

	

May

	

1

	

5 3

Jan .

	

2, 1964

	

62

	

Apr .

	

1

	

62

	

June

	

1

	

4 9

Feb .

	

1

	

64

	

May

	

1

	

62

	

July

	

1

	

5 0

Mar .

	

2

	

63

	

June

	

1

	

62

	

Aug .

	

1

	

5 2

Apr .

	

1

	

64

	

July

	

1

	

5 9

May

	

1

	

64

	

Aug .

	

1

	

5 9

June

	

1

	

64

	

Sept . 1

	

6 0

155-83-14dcc . Minot municipal well 4 . Artesian production well in glaciofluvia l

ma :erial ; diem 14 in, depth 155 it, steel casing . MP - center of air-line gage 4 .60 f t

above lsd . Measurements from air-line gage reported to nearest 0 .5 ft .

Water

	

Water

	

Wate r

Da'e

	

level

	

Date

	

level

	

Date

	

leve l

Juae 27, 1963

	

65 .0

	

Nov .

	

2, 1964

	

72 .0

	

Oct .

	

1, 1965

	

65 . 5

Oct. 30

	

63 .5

	

Dec .

	

1

	

70 .0

	

Dec .

	

1

	

65 . 0

Jai .

	

2, 1964

	

70 .0

	

Jan .

	

1, 1965

	

70 .0

	

Jan .

	

1, 1966

	

63 . 0

Fe, .

	

3

	

71 .0

	

Feb .

	

2

	

71 .0

	

Feb . 28

	

63 . 0

Mar .

	

7

	

70 .5

	

Mar .

	

1

	

70 .0

	

Apr .

	

1

	

62 . 0

May

	

1.

	

71 .0

	

Apr .

	

1

	

70 .0

	

May

	

1

	

61 . 0

Jule

	

1

	

72 .0

	

June

	

1

	

70 .0

	

June

	

1

	

53 . 0

July

	

1.

	

70 .0

	

Aug .

	

1

	

67 .0

	

July

	

1

	

57 . 0

Sept. 1

	

72 .0

	

Sept. 1

	

66 .5

	

Aug .

	

1

	

60 . 0

Oct .

	

1.

	

71 . 0

155-83-14dddl . Minot municipal well 5 . Artesian production well in glaciofluvia l

material ; diam 12 in, depth 147 ft, steel casing . MP - center of air-line gage 4 .65 f t

above led . Measurements from air-line gage reported to nearest 0.5 ft .

Water Water Wate r

Date level Date level Date leve l

Jan . 30, 1963 58 .0 June 1, 1964 65 .0 Aug . 2, 1965 60 . 0

Mar . 31 58 .0 July 1 63 .5 Sept . 1 60 . 0

May 1 59 .0 July 31 64 .5 Oct . 1 62 . 5

June 1 59 .5 Sept . 1 64 .5 Nov . 1 61 . 5

July 1 59 .5 Oct . 1 64 .5 Dec . 1 61 . 0

July 29 61 .5 Nov . 2 63 .5 Dec . 29 59 . 0

Aug . 30 62 .5 Dec . 1 62 .0 Jan . 1, 1966 58 . 0

Sept . 30 62 .5 Jan . 1, 1965 62 .0 Feb . 28 58 . 0

Oct . 30 62 .5 Feb . 2 64 .5 Apr . 1 59 . 0

Jan . 2, 1964 62 .0 Mar . 1 63 .5 May 1 57 . 0

Feb . 1 64 .0 Apr . 1 63 .5 June 1 54 . 0

Mar . 2 64 .5 May 1 63 .5 July 1 53 . 0

Apr . 1 64 .5 June 1 62 .5 Aug . 1 56 . 5

May 1 64 .5 July 1 62 .0
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155-83-14ddd2 . Minot municipal well 6 . Artesian production well in glaciofluvia l
material ; diam 16 in, depth 139 it, steel casing . MP - center of air-line gage 5 .15 f t
above lsd . Measurements from air-line gage reported to nearest 0 .5 ft .

Water

	

Water

	

Water
Date

	

level

	

Date

	

level

	

Date

	

leve l

Jan . 30, 1963

	

53 .0

	

June

	

1, 1964

	

65 .0

	

Aug .

	

2, 1965

	

60 . 0
Mar . 31

	

58 .5

	

July

	

1

	

64 .0

	

Sept . 1

	

61 . 0
May

	

1

	

57 .5

	

July 31

	

65 .0

	

Oct .

	

1

	

60 . 0
June

	

1

	

59 .0

	

Sept . 1

	

64 .0

	

Nov .

	

1

	

60 . 0
July

	

1

	

59 .0

	

Oct .

	

1

	

64 .0

	

Dec .

	

1

	

59 . 0
July 29

	

61 .0

	

Nov .

	

2

	

64 .0

	

Dec . 29

	

57 . 0
Aug . 30

	

62 .0

	

Dec .

	

1

	

63 .0

	

Feb .

	

1, 1966

	

56 . 0
Sept . 30

	

62 .0

	

Jan .

	

1, 1965

	

63 .0

	

Feb . 28

	

56 . 0
Oct . 30

	

62 .0

	

Feb .

	

2

	

65 .0

	

Apr .

	

1

	

56 . 0
Jan .

	

2, 1964

	

63 .0

	

Mar .

	

1

	

64 .0

	

May

	

1

	

55 . 0
Feb .

	

1

	

64 .5

	

Apr .

	

1

	

63 .0

	

June

	

1

	

52 . 0
Mar .

	

2

	

64 .5

	

May

	

1

	

63 .0

	

July

	

1

	

51 . 0
Apr .

	

1

	

64 .0

	

June

	

1

	

62 .0

	

Aug .

	

1

	

54 . 5
May

	

1

	

64 .0

	

July

	

1

	

61 . 0

155-83-21daa . Minot municipal well 18 . Artesian production well in glaciofluvia l
material ; diam 12 in, depth 99 it, steel casing . MP - center of air-line gage 5 .03 f t
above lsd . Measurements from air-line gage reported to nearest 0 .5 ft .

Water Water Wate r
Date level Date level Date leve l

Nov . 30, 1961 43 .0 Aug . 30, 1963 62 .5 May 1, 1964 63 . 0
Jan . 30, 1963 57 .0 Sept . 30 63 .5 June 1 63 . 5
Mar . 30 59 .0 Oct . 30 64 .0 July 1 63 . 5
May 1 58 .0 Jan . 2, 1964 64 .0 July 31 63 . 0
June 1 60 .5 Feb . 1 63 .0 Sept . 1 64 . 0
July 1 62 .0 Mar . 2 62 .5 Well destroye d
July 29 62 .0 Apr . 1 63 .0

155-83-22abc . Minot municipal well 15 . Water-table production well in glaciofluvia l
material ; diam 12 in, depth 115 it, steel casing . MP - center of air-line gage 4 .74 f t
above lsd . Measurements from air-line gage reported to nearest 0 .5 ft .

Water Water Wate r
level Date level Date leve l

1961 43 .0 June 1, 1964 69 .0 Aug . 2, 1965 62 . 5
1963 59 .0 July 1 69 .0 Sept . 1 64 . 0

59 .0 July 31 70 .0 Oct . 1 63 . 5
61 .5 Sept . 1 69 .0 Nov . 1 64 . 0
62 .0 Oct . 1 69 .0 Dec . 1 61 . 0
64 .5 Nov . 2 69 .0 Jan . 1, 1966 57 . 0
65 .0 Dec . 1 68 .0 Feb . 1 54 . 0
66 .0 Jan . 1, 1965 67 .0 Feb . 28 53 . 0
66 .5 Feb . 2 67 .0 Apr . 1 51 . 0

1964 65 .5 Mar . 1 68 .0 May 1 50 . 0
64 .5 Apr . 1 68 .0 June 1 51 . 0
66 .0 May 1 68 .0 July 1 53 . 0
66 .0 June 1 65 .0 Aug . 1 55 . 0
67 .0 July 1 63 . 0

Dat e

Jan . 30 ,
Jan . 30 ,
Mar . 30
June

	

1
July 1
July 29
Aug . 3 0
Sept . 3 0
Oct . 30
Jan .

	

2 ,
Feb .

	

1
Mar .

	

2
Apr .

	

1
May

	

1
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155-83-22acc . Minot municipal well 14 . Artesian production well in glaciofluvia l
material ; diam 12 in, depth 105 ft, steel casing . MP - center of air-line gage 4 .83 f t
above

	

lsd . Measurements from air-line gage reported to nearest 0 .5 ft .

Date
Wate r
level Date

Wate r
level Date

Wate r
leve l

Jan . 30, 1961 44 .0 May 1, 1964 65 .0 July 1, 1965 60 . 0
Jan . 30, 1963 57 .5 June 1 66 .0 Aug . 2 60 . 0
Mar . 30 56 .5 July 1 66 .0 Sept . 1 61 . 5
May 1 58 .5 July 31 66 .0 Oct . 1 62 . 0
June 1 59 .5 Sept . 1 67 .0 Nov . 1 62 . 0
July 1 61 .5 Oct . 1 66 .5 Dec . 1 57 . 0
July 29 63 .5 Nov . 1 66 .0 Jan . 1, 1966 52 . 0
Aug . 30 64 .5 Dec . 1 66 .0 Feb . 1 50 . 0
Sept . 30 65 .0 Jan . 1, 1965 65 .0 Feb . 26 49 . 0
Oct . 30 64 .5 Feb . 2 65 .0 Apr . 1 48 . 0
Jan . 2, 1964 65 .0 Mar . 1 66 .0 May 1 47 . 0
Feb . 1 64 .0 Apr . 1 66 .0 June 1 48 . 0
Mar . 2 64 .0 May 1 66 .0 July 1 50 . 0
Apr . 1 65 .0 June 1 62 .0 Aug . 1 53 . 0

155-83-22ada . Minot municipal well 12 . Artesian production well in glaciofluvia l
material ; diam 12 in, depth 120 it, steel casing . MP - center of air-line gage 5 .20 f t
above lsd . Measurements from air-line gage reported to nearest 0 .5 ft .

Date
Water
level Date

Wate r
level Date

Wate r
leve l

Nov . 30, 1961 49 .0 May 1, 1964 69 .0 July 1, 1965 65 . 0
Jan . 30, 1963 59 .0 June 1 71 .0 Aug . 2 65 . 5
Mar . 30 60 .0 July 1 70 .0 Sept . 1 65 . 0
May 1 60 .0 July 31 72 .0 Oct . 1 64 . 0
June 1 62 .5 Sept . 1 71 .0 Nov . 1 64 . 0
July 1 62 .5 Oct . 1 70 .5 Dec . 1 63 . 0
Aug . 1 63 .0 Nov . 2 63 .5 Jan . 1, 1966 60 . 0
Aug . 30 67 .0 Dec . 1 67 .0 Feb . 1 56 . 5
Sept . 30 67 .5 Jan . 1, 1965 67 .0 Feb . 28 55 . 0
Oct . 30 68 .5 Feb . 2 68 .5 Apr . 1 53 . 5
Jan . 2, 1964 67 .5 Mar . 1 68 .0 May 1 53 . 0
Feb . 1 63 .0 Apr . 1 68 .0 June 1 53 . 0
Mar . 2 68 .0 May 1 69 .5 July 1 54 . 0
Apr . 1 63 .0 June 1 68 .0 Aug . 1 55 .5

155-83-22adc .

	

Minot municipal well 13 .

	

Artesian production well in glaciofluvia l
material ;

	

diam 12

	

in,

	

depth 115 ft,

	

steel casing .

	

MP

	

- center of air-line gage 4 .50 f t
above

	

lsd . Measurements from air-line gage reported to nearest 0 .5 ft .

Date
Wate r
level Date

Wate r
level Date

Water
leve l

Jan . 30, 1961 45 .5 May 1, 1964 68 .0 July 1, 1965 63 . 5
Jan . 30, 1963 58 .5 June 1 69 .0 Aug . 2 64 . 5
Mar . 30 59 .5 July 1 69 .5 Sept . 1 64 . 0
May 1 59 .5 July 31 69 .5 Oct . 1 64 . 5
June 1 61 .5 Sept . 1 70 .0 Nov . 1 65 . 5
July 1 62 .5 Oct . 1 69 .5 Dec . 1 61 . 5
July 29 64 .5 Nov . 2 68 .5 Jan . 1, 1966 58 . 5
Aug . 30 67 .0 Dec . 1 67 .5 Feb . 1 56 . 5
Sept . 30 68 .0 Jan . 1, 1965 66 .5 Feb . 28 56 . 5
Oct . 30 68 .0 Feb . 2 67 .5 Apr . 1 52 . 5
Nov . 30 67 .0 Mar . 1 67 .5 May 1 52 . 5
Jan . 2, 1964 66 .5 Apr . 1 67 .5 June 1 51 . 5
Feb . 1 66 .5 May 1 68 .0 July 1 54 . 5
Mar . 2 67 .0 June 1 66 .5 Aug . 1 55 . 5
Apr . 1 67 . 5

5 0



155-33-22bcd . Minot municipal well 17 . Artesian production well in glaciofluvia l

material ; diam 12 in, depth 37 ft, steel casing . MP - center of air-line gage 4 .75 f t

above lsd . Measurements from air-line gage reported to nearest 0 .5 ft .

Water

	

Water

	

Wate r

Date

	

level

	

Date

	

level

	

Date

	

leve l

Jan . 30, 1961

	

41 .0

	

Sept . 30, 1963

	

63 .0

	

July

	

1, 1964

	

63 . 5

Jan . 30, 1963

	

56 .0

	

Oct .

	

30

	

63 .0

	

July 31

	

63 . 0

Mar .

	

30

	

57 .0

	

Jan .

	

2, 1964

	

63 .0

	

Sept .

	

1

	

63 . 5

May

	

1

	

57 .0

	

Feb .

	

3

	

62 .5

	

Oct .

	

1

	

64 . 0

June

	

1

	

60 .0

	

Mar .

	

2

	

62 .5

	

Nov .

	

2

	

63 . 5

July

	

1

	

60 .0

	

Apr .

	

1

	

62 .5

	

Dec .

	

1

	

64 . 0

July 29

	

61 .0

	

May

	

1

	

63 . 0

Aug . 30

	

62 .0

	

June

	

1

	

63 . 5

155-33-22bdc . Minot municpal well 16 . Artesian production well in glaciofluvia l

material ; diam 12 in, depth 111 ft, steel casing . MP - center of air-line gage 4 .71 f t

above lsd . Measurements from air-line gage reported to nearest 0.5 ft .

Water

	

Water

	

Wate r

Date

	

level

	

Date

	

level

	

Date

	

leve l

Jan. 30, 1961

	

42 .0

	

Oct . 30, 1963

	

66 .5

	

Sept .

	

1, 1964

	

67 . 0

Jan . 30, 1963

	

53 .5

	

Jan .

	

2, 1964

	

65 .0

	

Jan .

	

1, 1966

	

56 . 0
Mar . 30

	

62 .0

	

Feb .

	

1

	

64 .5

	

Feb .

	

1

	

48 . 0

May

	

1

	

59 .0

	

Mar .

	

2

	

64 .5

	

Feb. 26

	

48 . 0

June

	

1

	

53 .5

	

Apr .

	

1

	

65 .5

	

Apr .

	

1

	

43 . 0

July

	

1

	

62 .0

	

May

	

1

	

65 .5

	

May

	

1

	

47 . 0

July 29

	

65 .0

	

June

	

1

	

66 .5

	

June

	

1

	

50 . 0

Aug. 30

	

65 .0

	

July

	

1

	

66 .5

	

July

	

1

	

51 . 0

Sept . 30

	

66 .0

	

July 31

	

66 .5

	

Aug .

	

1

	

54 . 0

155-33-23bab . Minot municipal well 3 . Artesian production well in glaciofluvia l

material ; diam 16 in, depth 132.5 ft, steel casing . MP - center of air-line gage 5 .46 f t

above lsd . Measurements from air-line gage reported to nearest 0 .5 ft .

Water Water Wate r

Date level Date level Date leve l

Jan . 30, 1963 58 .5 May 1, 1964 67 .0 July 1, 1965 63 . 0

Mar . 31 64 .5 June 1 69 .0 Aug . 2 62 . 0

May 1 64 .5 July 1 66 .5 Sept . 1 64 . 5
June 1 60 .0 July 31 68 .5 Oct . 1 62 . 5
July 1 61 .0 Sept . 1 68 .5 Nov . 1 62 . 5

Aug . 1 61 .5 Oct . 1 67 .5 Dec . 1 61 . 5

Aug . 30 63 .5 Nov . 2 67 .5 Dec . 29 60 . 5
Sept . 30 64 .5 Dec . 1 65 .5 Feb . 1, 1966 58 . 5
Oct . 30 65 .5 Jan . 1, 1965 65 .5 Feb . 28 58 . 5
Nov . 30 65 .5 Feb . 2 67 .5 Apr . 1 56 . 5
Jan . 2, 1964 65 .5 Mar . 1 66 .5 May 1 56 . 5
Feb . 1 67 .0 Apr . 1 65 .5 June 1 52 . 5
Mar . 2 67 .0 May 1 66 .0 July 1 52 . 5
Apr . 1 67 .0 June 1 65 .0 Aug . 1 54 .5
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155-33-23bbd . Minot municipal well 11 . Artesian production well in glaciofluvia l
material ;
above lsd .

gage 4 .75 i tdiam 12 in,

	

depth 130 ft,

	

steel casing .

	

MP

	

- center of air-lin e
Measurements from air-line gage reported to nearest 0 .5 ft .

Water Water Wate r
Datz level

	

Date level

	

Date leve l

Jan . 30, 1961 48 .0

	

Mar .

	

2,

	

1964 63 .0

	

Sept .

	

1, 1965 62 . 0
Jan . 30, 1963 55 .0

	

Apr .

	

1 63 .0

	

Oct .

	

1 62 . 0
Mar . 30 57 .0

	

May

	

1 63 .0

	

Nov .

	

1 62 . 0
May 1 56 .0

	

June

	

1 66 .0

	

Dec .

	

1 60 . 0
June 1 56 .0

	

July

	

1 4/71 .05

	

Jan .

	

1, 1966 57 . 0
July 1 57 .0

	

Aug .

	

1 4/72 .25

	

Feb .

	

1 55 . 0
July 29 57 .0

	

Mar .

	

1,

	

1965 64 .0

	

Feb .

	

28 54 . 0
Aug . 30 60 .0

	

Apr .

	

1 62 .5

	

Apr .

	

1 53 . 0
Sept . 30 62 .0

	

May

	

1 62 .5

	

May

	

1 53 . 0
Oct . 30 62 .5

	

June

	

1 62 .0

	

June

	

1 50 . 0
Jan . 2, 1964 62 .0

	

July

	

1 62 .5

	

July

	

1 50 . 0
Feb . 1 62 .5

	

Aug .

	

2 55 .5

	

Aug .

	

1 52 . 0

155 . 86-24bbb . Test hole . Artesian observation well in glaciofluvial material ;
dian 1k in, depth 50 it, plastic casing . MP - top of metal casing 2 .00 ft above lsd .

Water Water Wate r
Dats level Date level Date leve l

Aug . 19, 1965 6 .49 Dec . 30, 1965 6 .13 May 5, 1966 8 .6 3
Oct . 28 6 .03 Jan . 31, 1966 3 .78 June 6 8 .5 1
Nov . 22 6 .07 Mar . 14 8 .87 Aug . 3 8 .6 1

155-S7-17babl . Test hole . Artesian observation well in glaciofluvial material ;
diam 1'y in, depth 38 it, plastic casing . MP - top of metal casing 2 .00 ft above lsd .

Water Water Wate r
Date level Date level Date leve l

Aug . 19, 1965 18 .83 Dec . 30, 1965 19 .25 May 5, 1966 19 .1 5
Oct . 27 19 .06 Jan . 31, 1966 Frozen June 6 19 .0 6
Nov . 23 19 .19 Mar . 14 Frozen Aug . 3 18 .9 7

155-87-17bab2 . Test hole . Artesian observation well in glaciofluvial material ;
diam 1k in, depth 100 it, plastic casing . MP - top of metal casing 2 .00 ft above lsd .

Water Water Wate r
Dat? level Date level Date leve l

Aug . 19, 1965 12 .20 Dec . 30, 1965 12 .20 May 5, 1966 12 .1 3
Sept . 27 12 .06 Jan . 31, 1966 Frozen June 6 12 .2 8
Oct, 23 12 .07 Mar . 14 Frozen Aug . 3 12 .3 1
Nov . 23 12 .07

156-83-25bbc . Test hole . Artesian observation well in glaciofluvial material ;
diam 1$ in, depth 82 it, plastic casing . MP - top of metal casing 2 .00 ft above lsd .

Water Water Wate r
Date level Date level Date leve l

Sep : . 15, 1965 7 .47 Dec . 30, 1965 7 .79 May 12, 1966 8 .4 8
Oct . 27 7 .40 Feb . 1, 1966 8 .53 June 6 8 .4 2
Nov . 24 7 .66 Mar . 15 9 .34 Aug . 3 8 .49

A/ Measured with steel tape
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156-87-15cdd . Test hole . Artesian observation well in glaciofluvial material ;

diam 1k in, depth 70 it, plastic casing . MP - top of metal casing 2 .00 ft above lsd .

later

	

Water

	

Wate r

Date

	

level

	

Date

	

level

	

Date

	

leve l

June 17, 1965

	

6 .77

	

Dec . 30, 1965

	

5 .12

	

May

	

5, 1966

	

5 .09

Aug .

	

19

	

6 .12

	

Jan . 31, 1966

	

5 .26

	

June

	

6

	

5 .1 3

Oct . 28

	

5 .12

	

Mar .

	

14

	

5 .17

	

Aug .

	

3

	

5 .1 2

Nov . 23

	

5 .09

157-32-14bbb . Test hole . Artesian observation well in glaciofluvial material ;

diam l4 in, depth 71 it, plastic casing . MP - top of metal casing 2 .00 ft above lsd .

Water Water Wate r

Date level Date level Date leve l

Aug . 20,

	

1965 4 .39 Dec . 30, 1965 5 .51 May 12, 1966 4 .2 2

Sept . 15 4 .46 Feb . 1, 1966 8 .11 June 6 5 .0 1

Oct . 27 5 .01 Mar . 15 9 .31 Aug . 3 5 .3 1

Nov . 24 5 .4 7

158-81-36bbb .

	

Test hole .

	

Water.-table observation well

	

in glaciofluvial material ;

diam 1k in,

	

depth 13 ft,

	

plastic casing . MP

	

- top of metal casing 2 .00 ft above lsd .

Water Water Wate r

Date level Date level Date leve l

Aug . 20,

	

1965 7 .89 Dec . 30, 1965 7 .15 May 12, 1966 7 .2 3

Sept . 15 7 .09 Feb . 1, 1966 7 .90 June 6 7 .1 5

Oct . 27 6 .87 Mar . 15 7 .80 Aug . 3 7 .2 3

Nov . 24 6 .97

158-82-10aadl . Test hole . :Artesian observation well in glaciofluvial material ;

diam 1k in, depth 34 ft, plastic casing . MP - top of plastic casing 2 .3 ft above lsd .

Water Water Wate r

Date level Date level Date leve l

Oct . 23,

	

1964 13 .30 May 12, 1965 12 .93 Feb . 1, 1966 11 .3 9
Dec . 11 14 .09 June 13 11 .79 Mar . 15 9 .1 1
Jan . 12,

	

1965 14 .76 Aug . 18 11 .57 May 12 7 .74

Feb . 18 15 .13 Sept . 14 12 .02 June 6 7 .6 8
Mar . 17 15 .58 Oct . 27 11 .37 Aug . 3 8 .2 1
Apr . 13 15 .65 Dec . 30 11 .7 2

158-82-10aad2 . Test hole . Artesian observation well in glaciofluvial material ;
diam lk in, depth 240 it, plastic casing . MP - top of plastic casing 2 .00 ft above lsd .

Water Water Wate r

Date level Date level Date leve l

Oct . 23, 1964 15 .64 May 12, 1965 15 .20 Feb . 1, 1966 15 .1 9
Dec . 11 15 .44 June 16 15 .23 Mar . 15 15 .1 3
Jan . 12, 1965 15 .46 Aug . 18 15 .45 May 12 15 .1 9
Feb . 18 15 .41 Sept . 14 15 .39 June 6 15 .2 3
Mar . 17 15 .44 Oct . 27 15 .36 Aug . 3 15 .3 2
Apr . 13 15 .32 Dec . 30 15 .4 2
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153-32-26ccc . Test hole . Artesian observation well in glaciofluvial material ;

diam 11; in, depth 40 ft, plastic casing . MP - top of metal casing 2 .00 it above lsd .

:dater

	

Water

	

Wate r

Date

	

level

	

Date

	

level

	

Date

	

leve l

Aug . 20, 1965

	

5 .43

	

Dec . 30, 1965

	

5 .30

	

May

	

12, 1966

	

2 .9 6
Sept . 15

	

5 .32

	

Feb .

	

1, 1966

	

6 .78

	

June

	

6

	

4 .0 6
Oct . 27

	

5 .06

	

Mar .

	

15

	

7 .60

	

Aug .

	

3

	

5 .1 3

Nov . 24

	

5 .2 3

158-32-34ccd. Test hole. Artesian observation well in glaciofluvial material ;

diam 1 ; in, depth 165 it, plastic casing . MP - top of metal casing 2 .00 ft above lsd .

Water

	

Water

	

Wate r

Date

	

level

	

Date

	

level

	

Date

	

leve l

Aug. 20, 1965

	

33 .52

	

Dec . 30, 1965

	

33 .0

	

May

	

12, 1966

	

32 .1 5

Sept . :1.5

	

37 .16

	

Feb .

	

1, 1966

	

Frozen

	

June

	

6

	

32 .9 8

Oct . 27

	

30 .02

	

Mar. 15

	

Frozen

	

Aug .

	

3

	

33 .6 5

Nov . 24

	

32 .0 3

153-86-1aaa . Test hole . Artesian observation well in glaciofluvial material ;

diam 1 24, in, depth 60 it, plastic casing . MP - top of metal casing 2 .00 ft above lsd .

Water

	

Water

	

Wate r

Date

	

level

	

Date

	

level

	

Date

	

leve l

June

	

6, 1966

	

13 .25

	

Aug .

	

3, 1966

	

13 .31

	

Sept . 15, 1966

	

13 .3 0

153-S6-30add . Test hole . Artesian observation well in glaciofluvial material ;

diam 14 in, depth 25 it, plastic casing . MP - top of metal casing 2 .00 ft above lsd .

Water

	

Water

	

Wate r

Late

	

level

	

Date

	

level

	

Date

	

leve l

June

	

6, 1966

	

8 .05

	

Sept . 15, 1966

	

7 .98

	

Oct .

	

5, 1966

	

8 .00

Pug .

	

3

	

7 .9 7

159-84-6bbb . Test hole . Water-table observation well in glacial drift ; diam 1k in ,

depth 20 it, plastic casing . MP - top of metal casing 2 .00 ft above lsd .

Water

	

Water

	

Wate r

late

	

level

	

Date

	

level

	

Date

	

leve l

Dec . 11, 1964

	

14 .17

	

Aug . 20, 1965

	

14 .01

	

Feb .

	

1, 1966

	

12 .2 9

1 .ar .

	

17, 1965

	

14 .26

	

Sept . 15

	

13 .16

	

Mar .

	

15

	

12 .3 0

Apr . 13

	

14 .22

	

Oct . 27

	

12 .67

	

May

	

5

	

12 .4 9

May

	

12

	

14 .26

	

Nov. 23

	

13 .29

	

June

	

6

	

12 .3 3

„une 16

	

14 .16

	

Dec . 30

	

13 .82

	

Aug .

	

3

	

13 .1 5

160-81-17ddd. Test hole . Artesian observation well in glaciofluvial material ;

ciam l in, depth 220 it, plastic casing . MP - top of metal casing 2 .00 ft above lsd .

Water

	

Water

	

Wate r

Date

	

level

	

Date

	

level

	

Date

	

leve l

Oct. 28, 1965

	

33 .03

	

Feb .

	

1, 1966

	

32 .93

	

June

	

6, 1966

	

32 .7 1

Nov. 23

	

33 .00

	

Mar. 15

	

32 .75

	

Aug .

	

3

	

32 .7 8

Dec. 30

	

33 .07

	

May

	

5

	

32 .6 8
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160-53-19add . Test hole . Artesian observation well in glaciofluvial material ;

diam 1'4 in, de p th 337 ft, plastic casing . MP - top of metal casing 2 .00 ft above lsd .

dater

	

later

	

late r
Date

	

level

	

Date

	

level

	

Date

	

leve l

June

	

6, 1966

	

20 .93

	

Sept . 15, 1966

	

21 .03

	

Oct .

	

5, 1966

	

20 .9 5

3

	

20 .9 1

160-33-20cae . Test hole . Artesian observation well in glaciofluvial material ;

dims 1» in, depth 340 it, plastic casing . MP - top of metal casing 2 .00 ft above lsd .

Water

	

dater

	

(date r
Date

	

level

	

Date

	

level

	

Date

	

leve l

June

	

6, 1966

	

4 .52

	

Sept . 15, 1966

	

47 .61

	

Oct .

	

5, 1966

	

4/ .5 7
Liu g .

	

4 ; . 5 8

160-33-20dcc . Test hole . Artesian observation well in glaciofluvial material ;

diam 1 )4 in, depth 310 ft, p lastic casing. MP - top of metal casing 2 .03 ft above lsd .

dater

	

"Water

	

Wate r
Date

	

level

	

Date

	

level

	

Date

	

leve l

June

	

6, 1966

	

19 .93

	

Sept . 15, 1966

	

19 .30

	

Oct .

	

5, 1966

	

21 .6 5
lug .

	

3

	

19 .1 9

depth 40 it,

	

plastic

	

casing . MP

	

-

	

top of plastic casing 2 .00 ft above

	

1sd .

Date

date r
level

'.Date r

Date

	

level

	

Date
late r
leve l

11,

	

1964

20,

	

1965
1 3
17

13 .5 2

10 .9 9

11 .5 1

Froze n

Test hole .

Dec .

Jan .

Feb .

Mar .

;:pr .

	

13,

	

1965

	

Frozen

	

Aug .

	

13,

	

196 5
Nov

	

12

	

5 .64

	

Oct .

	

2 7
June

	

16

	

3 .39

	

Well

3 .0 2
9 .6 2

destroyed

diam 1g in ,161-36-33abb . Water-table observation well in glacial drift ;
MP

	

- top of metal casing 2 .00 ft above

	

lsd .depth 20 ft,

	

plastic

	

casing .

Date

'.late r
level

Wate r
Date

	

level

	

Date

Wate r
leve l

Dec . 11,

	

1964 9 .13 Sept .

	

15,

	

1965

	

4 .63

	

Mar .

	

15,

	

1966 7 .6 2
Apr . 13,

	

1965 3 .64 Sept .

	

27

	

1 .59

	

May

	

12 3 .1 1
May 13 1 .60 Nov .

	

23

	

1 .73

	

June

	

6 2 .0 1
June 16 1 .07 Dec .

	

30

	

1 .91

	

Aug .

	

3 3 .3 9
Aug . 13 4 .61 Feb .

	

1,

	

1966

	

6 .73

161-37-21bbb . Test hole . Artesian observation well in glaciofluvial material ;
diam 1 14 in, depth 34 ft, plastic casing . MP - top of metal casing 2 .00 ft above lsd .

':later Water Wate r
Date level Date level Date leve l

Dec . 11, 1964 7 .33 Aug . 111, 1965 5 .52 Feb . 1, 1966 7 .4 3
Jan . 20, 1965 3 .36 Sept 15 5 .56 Mar . 15 8 .5 0
Feb . 13 9 .22 Oct . 27 5 .50 May 12 3 .6 0
Mar . 17 9 .46 Nov . 23 5 .52 June 6 4 .9 8
Apr . 13 9 .52 Dec . 30 5 .53 Aug . 3 6 .2 3
May 13 Plugge d

161-35-14add . Test hole . 'dater-table observation well in glacial drift ; diam lz in ,

5 5



161-71-llbbb . Test hole . Artesian observation well in glaciofluvial material ;
dial 11, in, depth 150 ft, plastic easing . MP - top of metal casing 2 .00 ft above lsd .

Water

	

Water

	

Water
Date

	

level

	

Date

	

level

	

Data

	

leve l

Oct .

	

21, 1955

	

26 .53

	

Feb .

	

1, 1966

	

26 .12

	

June

	

6, 1966

	

25 .9 3
Nov .

	

23

	

26 . 7

	

liar .

	

15

	

26 .00

	

Aug .

	

3

	

26 .03
De :. 30

	

26 .06

	

May

	

12

	

25 .9 3

162-64-5ddc . Test hole .

	

Artesian observation well in glaciofluvial material ;
diem 1-'v

	

in,

	

depth

	

76

	

it, plastic

	

casing . MP

	

-

	

top of metal casing 2 .00 ft above

	

1st] .

:later Water Wate r

Date level Date level Date leve l

Dec . 11,

	

1954 3 .19 May 12, 1965 -1 .51 Nov . 23, 1965 2 .9 3
Jan . 20,

	

1955 4 .93 June 16 ,1 .73 Dec . 30 3 .1 3
Feb . 16 4 .53 Aug . 20 3 .79 Feb . 1, 1966 5 .23

Mar . 17 4 .53 Sept . 15 3 .13 Mar . 5 5 .20

Apr . 12; 5 .05 Oct . 27 2 .45 May 12 0 .03

162-37-22aaa . Test hole . Artesian observation well in glaciofluvial material ;

diary 19 in, depth 340 ft, plastic casing . MP - top of metal casing 2 .00 ft above lsd .

Hater

	

:dater

	

Water
Date

	

level

	

Date

	

level

	

Date

	

leve l

Juae

	

6, 1965

	

36 .37

	

Aug .

	

3, 1965

	

37 .01

	

Oct .

	

5, 1965

	

36 .1 2

162-37-32dddl . Test hole . Artesian observation well in glaciofluvial material ;

diam It in, depth 51 it, plastic casing . MP - top of plastic casing 1 .00 ft above lsd .

[dater Water Water

Date level Date level Date leve l

Dec . 11,

	

1964 3 .13 Aug . 13, 1965 2 .37 Feb . 1, 1966 5 .17

Jan . 20,

	

1965 Frozen Sept . 15 2 .29 Mar . 15 5 .1 1

Mar . 16 Frozen Sept . 27 2 .20 May 15 4 .0 1

Apr . 13 Frozen Nov . 23 2 .30 June 6 4 .23

May 13 1 .45 Dec . 30 3 .02 Aug . 3 4 .84

June 16 1 .4 2

162-37-32ddd2 .

	

Test hole .

	

Artesian observation well in glaciofluvial material ;

diam 1/ in,

	

depth 73 it, plastic casing . MP - top of plastic casing 1 .00 ft above lsd .

Water Water Wate r

Date level Date level Date leve l

Dec . 11,

	

1964 4 .26 Aug . 18, 1965 4 .47 Feb . 1, 1966 5 .24

Jan . 20,

	

1965 Frozen Sept . 15 4 .59 Mar . 15 5 .1 3

Mar . 16 Frozen Sept . 27 4 .65 May 15 3 .2 6

Apr . 13 Frozen Nov . 23 4 .72 June 6 3 .4 1

May 13 2 .61 Dec . 30 4 .75 Aug . 3 4.0 6
June 16 2 .5 4
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163-34-1ccc . Test hole . -artesian observation well in glaciofluvial material ;

Sian

	

in, depth 20 ft, plastic casing . MP - top of metal casing 2 .00 ft above lsd .

rater

	

later

	

Wate r

Date

	

level

	

Date

	

level

	

Date

	

leve l

Oct .

	

11, 1964

	

7 .93

	

June 16, 1965

	

4 .37

	

Feb .

	

1, 1966

	

6 .36

Jan .

	

20, 1963

	

3 .59

	

Aug .

	

20

	

5 .69

	

Mar .

	

15

	

7 .2 7

Feb .

	

1'3

	

9 .11

	

Sept . 15

	

5 .30

	

May

	

12

	

5 .8 5

Mar . 17

	

9 .59

	

Oct . 27

	

4 .36

	

June

	

6

	

5 .4 1

Apr .

	

13

	

9 .65

	

Dec . 30

	

5 .01

	

Aug .

	

3

	

5 .9 8

Nov

	

12

	

5 .4 9

163-37-7acsl . Test hole . Artesian observation well in glaciofluvial material ;

Sian 1 ?v in, depth 19 ft, plastic casing . MP - top of plastic casing 2 .00 ft above lsd .

Water

	

Water

	

Wate r

Date

	

level

	

Data

	

level

	

Date

	

leve l

Dec .

	

11, 1964

	

8 .34

	

Aug .

	

13, 1965

	

6 .65

	

Feb .

	

1, 1966

	

7 .8 5

Jan .

	

20, 1965

	

3 .99

	

Sept . 15

	

7 .21

	

Mar .

	

15

	

6 .7 9
Mar .

	

17

	

9 .07

	

Sept . 27

	

7 .57

	

May

	

12

	

7 .0 1

Apr . 13

	

3 .53

	

Nov . 23

	

7 .78

	

June

	

6

	

5 .03

May

	

13

	

7 .93

	

Dec . 30

	

7 .82

	

Aug .

	

3

	

6 .7 1

June 16

	

3 .6 0

163-37-7aaa2 . Test hole . Artesian observation well in glaciofluvial material ;

diam 14 in, depth 40 ft, plastic casing . MP - top of plastic casing 1 .00 ft above lsd .

Water Water Water
Date level Date level Date_ leve l

Dec . 11, 1964 9 .10 Aug . 18, 1965 7 .40 Feb . 1, 1966 8 .8 4
Jan . 20, 1965 9 .75 Sept . 15 7 .79 Mar . 15 7 .7 1

Mar . 17 10 .07 Sept . 27 8 .17 May 12 6 .03

Apr . 13 9 .23 Nov . 23 8 .25 June 6 6 .6 1

May 13 0 .68 Dec . 30 8 .31 Aug . 3 7 .1 3

June 16 4 .39

5 7



TEST HOL EWard County

	

-OCA -:13N

	

151-81-19ad

	

U .S . Air Forc e

:LEV A -.- O N . 2,156 feet
above sea leve l

MATERIAL DESCRIPTIO N
_ _ 0

0

	

0-22

	

Till, silty and sandy, brown .

22-100 Till, silty and sandy, gray .

-252!

	

!

!

	

!

	

!,t,

!

	

4';

`50" ,,,

,-i !co

,75-I

i

P100 -

59

DATE DRILLED : 1961

DEPTH : lop feet

4 0
CC 0
0 -J



Sand

Grave l

TABLE 4,--Logs of selected test holes and wells

Explanation of lithologic symbol s

Boulder s
)005 0
Ja00 p

pol
)005o0

polo

Silt Shale

Lignit e

1

58



5 0

Ward County

	

TEST HOLE 3190
LOCATION : 151-81-33cc c

ELEVATION : 2,133 fee t
above sea leve l

U
0
O
J HO —
wz

147-160 Gravel, fine to medium ;

	

-150

	

minor amount of sand .

160-175 Sandstone, fine-grained ,
yellow-brown to light-
greenish-gray ; interbedde d
with light-olive-gray shale ;

	

-175

	

clam fragments .

w

225

-25 0

275

0

F

0-21 Till, silty and sandy,
light-olive-brown ;
numerous pebbles .

25

21-147 Till, silty and sandy ,
olive-gray ; few boulders ,
abundant lignite chips .

5 0

75
a
H
c7

100

125

6o

DATE DRILLED : May 11, 1965

DEPTH: 175 feet

2

a
Q 0
¢ O
C9 J RESISTANCE (OHMS )MATERIAL DESCRIPTION

	

POTENTIAL(MV)



TEST HOLE 3189Ward County
LOCATION . 151-81-36cb b

ELEVATION : 2,100 feet

0

	

above sea level

DATE DRILLED : May 11, 1965

DEPTH : 55 fee t

RESISTANCE (OHMS )
500--0

O
0
J r
0-Liz

	

MATERIAL DESCRIPTION

	

POTENTIAL(MV )
0D

	

4	 50
0 0-14 Sand, medium to ver y

coarse, same gravel ,
poorly sorted, oxidized .w

ro

25 -

	

20-41

	

Till, silty and sandy, olive -
gray ; numerous lignite chips ,
highly carbonaceous betwe e
37 and 41 feet .

	

41-55

	

Shale, sandy, olive-gray ;
noncalcare sus .

m.a

-100-

-125 -

-150 -

-175 -

-200.

-225 -

-250 -

-275 -

6 1300

U_
O.
a-
Q 0



TEST HOLE 3191
DATE DRILLED : May 11, 196 5

DEPTH: 255 feet

Ward County
LOCATION 151-82-15ddd

ELEVATION : 2,097 feet
above sea leve l

wz

	

MATERIAL DESCRIPTION

	

POTENTIAL(MV )
o D

CD-I

0 0-60

	

Till, silty and sandy, olive-

	

,0

brown, upper 11 feet yellow -

soo
vo c

000
<0brown ; numerous pebbles, 000 0

few boulders . vo c

00 ~
0 0 0 0

_vo c
25 0 0 0 0

vo c

0
0 0

0 0 o 0
o

000 0
vo c

coo ,
v c

50
_

,

00
o

0

4.
60-68

	

Sand, very fine to very
coarse, rusty .

23 oDO ,

-75 68-117

	

Till, silty and very sandy,
_000 0

Do c

olive-gray .
9

	

,
cf 0 0~.

000 0
oo c

00

-100 v°o c
Joa o

0 0 c
0 0 0 0
90 ,

-125

117-124

	

Gravel, fine, sandy; sub-
angular to subround .

—a

0
0

0o

ob°a

NI

124-150

	

Till, very silty and sandy ,
olive-gray ; numerous pebbles,

vo c

°Oo c
W

few boulders . a00 0
vo c

N. o0
,

IG
H -150 150-164

	

Gravel, fine to coarse,

9,0 0

p7
sandy .

F 164-185

	

Till, silty and very sandy ,
olive-gray; few boulders . 000w Do c

-175 —''J 0
C,

	

0
0 0 0 0

185-191

	

Gravel, fine to coarse, 0 0 c

rusty. oe°o
vo c
a00 o

200•
191-234

	

Till, sandy, olive-gray ;
numerous pebbles and

vo c
00 0

boulders, gravelly in 000 0

lower 12 feet . vo c

J po poo <
°Ooc
.1 00 9

-425 `~0 c

0
I

234-255

	

Shale, very sandy, light -
olive-gray to light -
greenish-gray ; calcareous .

_

oo c

230 r.

q0
qP

0
275 W

6 2
300

ZA-
0
J H
0

0_

a
Q 0

RESISTANCE (OHMS )
500—*



Ward County

	

TEST HOLE
DRILLED :

	

1961LOC ATION1151-82-30aa

	

U .S . Air Force

	

DAT E

ELEVATION : 2,165 feet

	

DEPTH :

	

101 feet

above sea leve l

0
U_

T
0

J
r

Owz
0 0

aaca
MATERIAL DESCRIPTION

	

a o
U' J

0 0-40 Till, silty and sandy ,

25 -

brown to gray-brown .

H

W

w 40-101 Till, silty and sandy ,
w

z 50

dark-gray .

H

S

oc~

0

H

W 75 -

o~oo :

pO0

H

00 ,

100 -

25

Ward County

	

TEST HOLE
LOCATION

	

151-83-9ad

	

U .S . Air Force

	

DATE

	

DRILLED :

	

1961

ELEVATION : 2,232 feet

	

DEPTH : 103 feet
above sea level

—ca

	

r0

	

a.a C)

Owz

	

MATERIAL DESCRIPTION

	

~ o
U' 3

0 0-59

	

Till, silty and sandy ,
brown to gray-brown .

oo°o

ou o

H

w
w

25 D o°o
pti0

z p o0o
H

x
H

H

50
.5

U 59-103

	

Till, silty and sandy ,
dark-gray .

w
H

75 - 7,4:

D

-100 - '

125 63



Ward county

	

TEST HOLE 3324

LOCATION

	

151-83-10aaa

ELEVATION :

DATE DRILLED : May 27, 1966

DEPTH : 60 feet

-50 -

-75 -

-100 -

-125 -

-150 -

175

200.

-22 5

-25 0

-27 5

300 64

00

0-60

	

Till, silty and sandy
yellow-brown to olive
gray; some pebbles .



	

Ward County

	

TEST HOLE 3192

	

LOCATION : 151-83-26bab

	

DATE DRILLED : May 12, 1965

ELEVATION :

		

DEPTH :

	

195 feet

RESISTANCE (OHMS )
	 5G O

0

	

0-42

	

Till, silty and sandy ,

olive-gray ; upper 22

feet yellow-brown ; fe w
pebbles .

O
00,-
0 —
w z

	

MATERIAL DESCRIPTION

	

POTENTIAL NV )to

	

F

	

5 0

25 -

50 -

100 -

125 -
E
W

W

W

, - 150 -

W's

w

-

275 -

250 -

25 -

300

42-59

	

Gravel, fine to coarse .

59-66 Till, silty and sandy ,
olive-gray .

66-96 Till, silty and sandy ,
olive-gray, interbedded wit h

medium to coarse gravel ;
very rough drilling .

96-160 Till, silty and sandy ,
olive-gray ; few pebble s

and boulders .

160-165 Gravel, coarse ; very

rough drilling .

165-192 Sandstone, silty, very-fine-
grained, greenish-gray ;
lignitic, calcareous .

152-195 Lignite .

Observation well, depth 90 feet .

65



Ward County

	

TEST HOLE

	

LOCATION

	

151-83-30cd

	

U .S . Air Force

ELEVATION : 2,141 fee t
above sea levelU

U

-4_

	

z

	

MATERIAL DESCRIPTION

	

cc 0

	

o

	

(7 J
U I

	

0-31

	

Till, silty and sandy ,
brown .

DATE DRILLED : 1961

DEPTH : 100 feet

7'5 -

y :

12 5

225

1

1-25 0

5500

	

31-86

	

Till, silty and sandy ,
gray .

	

86-90

	

silt, clayey, gray-brown .

	

90-94

	

Sand, fine, silty, brown.

	

94-100

	

Shale, silty, buff .

66



Ward County

	

TEST HOLE 3323

	

LOCATION .

	

151-83-35cd c

ELEVATION :

U
0
O

—

	

Z

	

MATERIAL DESCRIPTION

	

POTENTIAL(MV )
0 0

0

	

0-54

	

Till, silty and sandy,

	

2 0

yellow-brown to olive -
gray .

- 2 5

-50 -

54-75

	

Till, silty and sandy ,
yellow-brown to olive -
gray ; some thin layers of
sand and gravel .

- 75

	

75-101 Till, silty and sandy ,
olive-gray ; sane pebble s
and boulders .

U

aQED o

DATE DRILLED : May 26, 196 6

DEPTH : 130 fee t

100 101-111
some boulders .
Gravel, fine to coarse '

-12 5

-15 0

x
H
w
W

-175 -

111-118 Silt, clayey, yellow-brown
to olive-brown .

118-130 Sand, very fine, yellow -
green .

Observation well, depth 111 feet .

-200-

225

250

-27 5

300

	

67



Ward Count y
151-84-6ddc

TEST HOLE 3202

DATE DRILLED : May 19, 196 5

DEPTH : 115 feet

LOCATION ,

ELEVATION :

MATERIAL DESCRIPTIO N

0-35

	

Sand, fine to coarse, dark-
gray, interbedded with
fine gravel ; thin layers
of yellow marl at 30 feet .

L25

35-5 5

50 c~

H 55-7 3
w
w
w

73-93
z -75 -
H

m
H
w 93-111

N -100 -
0

th'
o 111-11 3
0

] 113-11 5

1-125 - 0

Observation well, depth 73 feet .

---150

Ward county

	

TEST HOLE 3322
LOCATION

	

151-84-22bb b

ELEVATION :

0D
0 0-8

8-3 5

25 -

H
35-4 4w

N
w

z 44-6 2
50 -H

x
62-8 0H

0,
w 75

100

Sand, medium to very coarse ,
brown ; some fine gravel .

Gravel, fine to med

Till, silty and sandy ,
olive-gray .

Shale, very sandy, medium-
gray; highly calcareous .

Lignite .

Shale, very sandy, medium-
gray; highly calcareous .

U
00J H
wz

	

MATERIAL DESCRIPTIO N

Till, silty and sandy ,
yellow-brown to olive -
gray ; some boulders .

Gravel, fine to coarse ;
clay between 38 and 41 ,
some boulders .

Silt, yellow-brown .

Silt, clayey, medium-gray
to olive-black .

DATE DRILLED : May 26, 196 6

DEPTH : 80 fee t

POTENTIAL(MV )
100

Sand, fine to coarse,

	

200
rusty ; some gravel .



Ward County

	

TEST HOLE

	

3194

LOCATIO N

ELEVATION

151-84-29cdd DATE

	

DRILLED :

	

May 13, 1965

DEPTH :

	

95 feet

0

0
O

owz

0_

S
O.
Q
a! o
co

c0

JMATERIAL DESCRIPTIO N

0 I

	

5-10 Sand, fine to coarse ,I
rusty ; some gravel .

w 10-21 Till, silty, olive-gray .

25 0 21-25 Gravel, fine to medium .

25-73 Till, silty and sandy,
olive-gray ; few pebbles .

H
W

w

0

5 0

z I.

r1'
a

73-80 Sand, very fine to medium ,
gray .H-75 -

w
w
H 0

V
S

80-95 Shale, dark gray .

0S
-100 -

0
W

125

Ward County

	

TEST HOLE 319 3
LOCATION

	

151-84-29ddd

	

DATE DRILLED : May 13, 196 5

ELEVATION

	

DEPTH : 115 fee t

8

0

O

	

U_

O

	

=

<C9
45 0
C7 J

H

	

o.
o -
wz

	

MATERIAL DESCRIPTIO N

0 0-25

	

Sand, medium to coarse ,
rusty ; some gravel .

H

w

25 wF
b

.a

25-80

	

Till, silty and sandy,
olive-gray ; upper 15 fee t
yellow-brown .

W

z

H

-50 - 0

'" -

r-
80-115

	

Clay, light-greenish-gray ;
upper 10 feet yellow-brown .

100

Observation well, depth 30 feet .

125

	

69



Ward County

	

TEST HOLE

_0CATION

	

151-84-32bb

	

U .S . Air Force

ELEVATION . 2,096 feet
above sea level

DATE DRILLED : 1961

DEPTH : 100 fee t

o

Q U'
O

U' J

O —., L
c7 a

o -11

25

0 J T.;

0

5E

MATERIAL DESCRIPTIO N

0-43

	

Till, silty and sandy ,
gray-brown .

43-100 Send, fine to medium .

Ward County

	

TEST HOL E

LOCATION

	

151-84-34ba

	

U .S . Air Forc e

ELEVATION : 2,167 fee t
above sea level

(J
-i H

MATERIAL DESCRIPTIO N

Till, silty and sandy, brown .

Sand, silty, gravelly .

Till, sandy and gravelly ,
brown .

I-22R
0 0-1 4

i

14-18

25 18-2 8

EI

28-3 2

w
w
w Ir50

32-6 3

z' am
U 63-87

a

	

7 5
ar

87-96

96-100

Silt, clayey, brown .

Sand and gravel .

Till, silty and sandy ,
dark-gray .

Till, silty and sandy ,
gray-brown .

Shale, yellow-brown .

L

125-j ~ I

L1 70

DATE DRILLED : 1961

DEPTH 100 fee t

U

Q (5
¢ 0
ca J

B OO



	

Ward County

	

TEST HOL E

	

LOCATION 151-85-2cd

	

U .S . Air Force

	

DATE DRILLED : 196 1

	

ELEVATION : 2,080 feet

	

DEPTH : 99 feet
above sea level

U

=a-
acs
¢ 0
(9 J

iJ
Oo f
o _

wz

	

MATERIAL DESCRIPTIO N
V D

0 0-18

	

Till, silty and sandy ,
brown .

18-50

	

Till, silty and sandy ,
dark-gray .

2 5

H

W

W

5F
b

5 0

z ~

x

CO0

50-78

	

Till, silty and sandy ,
gray-brown .

H - 7 5

w 78-89

	

Till, silty and sandy ,
dark-gray .

89-99

	

Sand, fine, silty .

oo <

ca

-100 =

12 5

	

Ward County

	

TEST HOLE 319 5

LOCATION

	

151-85-3occd

	

DATE DRILLED : May 13, 196 5

	

ELEVATION : 2,135 feet

	

DEPTH : 75 fee t

U

CO

above sea level
U_

O
J r a
wwz MATERIAL DESCRIPTION

.1 0
¢ O
t9 J

0 0-3 0

- 25 CO
V 30-35

H

w 35-50
w
W -50 V

z 50-7 5

H

T

75 -

10 0

125

Till, silty and very sandy ,
yellow-brown to light-gray ;
few pebbles .

Sand, very fine, yellow -
gray .

Clay, silty and sandy ,
yellow-brown .

Shale, light-olive-gray t o
greenish-gray .

71



Ward County TEST HOL E
U .S . Geol . Surve yLOCATION ,

	

151-86-2ddd

ELEVATION ,

u

z

J H
w z
v ~

Iw

MATERIAL DESCRIPTIO N

0-14

	

Sand, very fine to fine ,
yellow-brown .

14-30

	

Till, very silty and sandy ,

E 25

yellow-brown ; sandy layer s
between 21 and 27 feet .

.p m
W

H
V Observation well, depth 27 feet .

DATE DRILLED : October 16, 196 5

DEPTH : 30 feet

TEST HOLE 3317

—` 50

Ward Count y
151-86-5cbb

ELEVATION : 2,160 fee t
above sea level

DATE DRILLED : May 24, 1966

DEPTH : 165 fee t

LOCATION ,

-150 -

-175 -

-125-

-100 -

2 5

5 0

75

0

U

0
O
J
O
W Z

c7

0

MATERIAL DESCRIPTION

	

POTENTIAL(MV )

	

0-46

	

Till, silty and sandy, 10 0

yellow-brown to olive -
gray ; some pebbles .

	

46-73

	

Sand, very fine to medium.

	

78-85

	

Sand, very fine to fine .

85-106 Gravel, fine, and coars e
sand .

106-159 Till, silty and very sandy ,
light-olive-gray ; some
pebbles and boulders .

159-165 Sand, fine, light-greenish -
gray, and black siltstone .

Observation well, depth 90 feet .
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Ward County

	

TEST HOL E
LOCATION

	

151-86-15cb

	

U .S . Air Forc e

ELEVATION' 2,031 feet
above sea level

0
0
J F
O —
uz MATERIAL DESCRIPTIO N

0-21 Till, silty and sandy, brown .

21-72 Till,

	

silty, sandy, and

51
gravelly, dark-gray-brown .

5 0w

z

72-74 .5 Sand, clayey, silty, an d

E, r 75 lignit ic .

w
w

o I
74 .5-79 Till,

	

silty,

	

sandy, an d

0 . al
gravelly, dark-gray .

I

	

o~ 79-92 Silt, sandy, gray .

-100- o!
92-95 Lignite, black

U
95-100 Shale, silty, gray .

o f

125

DATE DRILLED : 196 1

DEPTH : 100 fee t

U

G
G 0
C O(9 J

Ward Count y
LOCATION

	

151-87-8bb

ELEVATION . 2,126 fee t
above sea leve l

0

0
3
O
J —
0 —
w z
DO

MATERIAL DESCRIPTIO N

1 -18

	

Till, silty and sandy ,
brown .

TEST HOL E
U .S . Air Force DATE DRILLED : 196 1

DEPTH: 101 fee t

18-74

	

Till, silty and sandy,
dark-gray-brown .

25 -

5 0

Es
P.
w
0

-75 -

	

74-85

	

Sand, fine, silty, brown .

	

85-101

	

Silt, clayey and sandy ,
brown .

-100 -

125 73



Ward County

	

TEST HOLE 3314
LOCATION 151-87-15baa

ELEVATION :

DATE DRILLED : May 20, 1966

DEPTH : 210 fee t

0

2 5

50

75 -

100-

125 -

-150 -

175

200•

.42 5

250 -

275 .

w

a
0

a
0

F

w

0

C7
U_

A.
0
< CD

POTENTIAL(MV)

	

A" o
0
o

In

	

MATERIAL DESCRIPTIO N

0-7 to 00Sand, very fine
medium .

7-17 Silt, clayey
yellow-brown ;
pebbles .

and sandy ,
some

25-77 Till, silty and very sandy ,
yellow-brown and olive-gray;
some thin layers of gravel ;
abundance of lignite chips .

77-144 Till, silty and very sandy ,
olive-gray; some thin layer s
of sand and gravel, abundanc e
of lignite chips .

173-190 Till, sandy, brownish-gray ;
some thin layers of gravel ,
several boulders .

190-192 Lignite, black .

192-210 Shale, very silty, light-
greenish-gray .

RESISTANCE (OHMS)
100 —,

300--

	

74



TEST HOLE 331 6Ward Count y
LOCATION

	

151-87-15cdd DATE DRILLED : May 23, 1966

ELEVATION :

	

DEPTH : 160 fee t

	

6-41

	

Till, silty and sandy ,
yellow-brown ; some
boulders .

	

41-78

	

Till, silty and very sandy ,
yellow-brown ; some boulders .

78-90 Till, silty and very sandy ,
olive-brown to light-olive -
gray ; some pebbles .

	

90-95

	

Sand, medium.

95-128 Till, silty and very sandy ,
olive-brown to light-olive -
gray ; some pebbles and boulders .

128-141 Gravel, fine to coarse ,
sandy and clayey ; abundanc e
of lignite chips .

141-160 Shale, yellowish-green t o
medium-gray .

7 5

0

25 -

50 -

75

m
U

10 0

12 5

-15 0

-175 -

-200.

'22 5

-250 -

275 -



Ward County

	

TEST HOLE 331 5
LOCATION : 151-87-33daa

ELEVATION : 2,130 feet
above sea leve l

t'0
O
-

wz

	

MATERIAL DESCRIPTIO N

0-11

	

Road fill .

11-66

	

Interbedded clay, silt, san
and marl, yellow-brown t o
white .

DATE DRILLED : May 23, 1966

DEPTH : 130 fee t

0

2 5

50 -

75 -

66-111 Sand, very fine to coarse ;
many thin layers of clay ,
silt, and gravel, abundance
of lignite chips .

-100 -

111-130 Shale, very silty and very
sandy, light-greenish-gray .

15 0

17 5

20C,

-225

250 -

275 -
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Ward County

	

LOCATION

	

151-87-36bb

ELEVATION : 2,142 fee t
above sea leve l

O

0

	

wz

	

MATERIAL DESCRIPTIO N
u~

DATE DRILLED : 1961

DEPTH : 103 fee t

U_

a
~ o

TEST HOL E
U .S . Air Forc e

0 0-44 Till, silty and sandy, brown
to brown-gray ; minor amount
of pebbles and lignite chips .

H :

w 44-51 Shale, brown .

w
W
-50 51-54 Shale, lignitic, brown-black .

z
54-60 Interbedded shale and silt ,

E,-75 -

U

0 60-71

blue-gray .

gray .Shale, lignitic ,

PS C5 71-78 Interbedded shale and lignite ,w
a

78-103

gray-black .

Shale, hard .

I00 -

125L

Ward County

	

TEST HOLE
LOCATION

	

152-81-13dc

	

U .S . Air Forc e

ELEVATION : 1,760 fee t
above sea level

0

C)

0
wJ
0
-

W Z

cam
MATERIAL DESCRIPTIO N

0-3

	

Till, silty and sandy,
dark-brown .

25 -

E
W

z

-50 -

F

w
w

75

3-8

	

Sand, fine, clayey.

8-20

	

Till, silty and sandy ,
brown .

20-35

	

Till, silty and sandy, gray .

35-38

	

Sand, fine, silty, brown .

38-58

	

Till, silty and sandy ,
brown to gray .

58-62

	

Sand, fine to coarse, clayey .

62-100 Till, silty and sandy, dark -
gray .

-100

125

	

77

DATE DRILLED : 196 1

DEPTH : 100 fee t

l)

S
a-
Cr 0
¢ o
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Ward County

	

TEST HOL E
LOCATION :

	

152-81-29cd

	

U .S . Air Forc e

ELEVATION : 1,964 feet
above sea level

	

o
o

o

	

acs
w z

	

MATERIAL DESCRIPTION

	

o

O

	

0-24

	

Till, silty and sandy ,
brown to gray-brown .

24-48

	

Till, silty and sandy ,
25

	

dark-gray .

50 -

	

48-53

	

Shale, light-gray .

53-58

	

Sand, fine, silty, light-gray .

58-79

	

Shale, gray ; few thin layer s
of lignite .

DATE DRILLED : 1961

DEPTH : 102 feet

7'5 -

	

79-85

	

Sand, fine, silty, light-gray .

	

85-102

	

Shale, gray .

100 -

125 -

15 0

175 -

21X1

-22 5

250 -

275 -

-300

	

78



DATE DRILLED : June 3, 196 5

DEPTH

	

320 feet

U

Ward county

	

TEST HOLE 3216

	

LOCATION

	

152-83-16dd d

ELEVATION : 2,154 feet
above sea level

0
0

	

wz

	

MATERIAL DESCRIPTION

	

POTENTIAL (M V
CCD

00

	

0-40

	

Till, silty and sandy,

	

50

yellowish-gray to olive -
brown ; few pebbles .

25 -

40-73 Till, silty and sandy ,
olive-gray ; few pebble s
and boulders, few thin
sand and gravel layers .50 -

73-82

	

Till, silty, olive-gray .
-75 -

82-293 Till, silty, olive-gray ;
many boulders and thi n
layers of sand an d
gravel .

-100-

-125 -

-150 -

-175 -

-200•

-225 -225 -

250 -250 -

a

rw

-275 --275 -

293-320 Clay, very sandy, light-olive -
gray to greenish-gray .

79300 —



Ward Count y
LOCATION' 152-85-2bcb

ELEVATION :

U

0
0
r-

ca m
wz

	

MATERIAL DESCRIPTION

	

POTENTIAL(MV )

Till, silty and sandy,

	

5 0

yellow-brown to olive -
brown ; few pebbles .

Till, silty and sandy ,
olive-gray; numerous
boulders .

TEST HOLE 3204

DATE DRILLED : May 20, 1965

DEPTH : 235 fee t

0 0-20

20-4 0

25

40-10 5

50

7 5

100
m 105-136
c7

12 5F

w
w

z

136-142

H I50 -

F
w
w

142-209

175 -

200.

209-21 4

214-23 5
'25 ti

c7

C

250

275

Gravel, fine to coarse ,
rusty ; few layers of sand
and yellow silt in upper
15 feet .

Till, silty and sandy ,
olive-gray ; few
pebbles .

Gravel, fine to medium ;
minor amount of coars e
sand .

Till, silty and very sandy ,
olive-gray ; numerous pebble s
and lignite chips .

Gravel, medium to coarse ,
rusty .

Shale, sandy and silty,
light-gray ; interbedded with
fine greenish-gray sandstone .

Observation well, depth 100 fee
-300



Ward County

	

TEST HOL E

LOCATION

	

152-85-14bdc

ELEVATIO N

0

U
0
O
o H

Owz

	

MATERIAL DESCRIPTIO N
o,

	

50

	

500-a
-17

	

Sand, medium ,

Drown .

3203
DATE

	

DRILLED :

	

May 20, 196 5

DEPTH : 155 feet

U
=

a 0
POTENTIAL(MV) I,r 0 RESISTANCE (OHMS )

-25 -

17-60

	

Till, silty and sandy ,

olive-gray ; few thin layer s

of sand and gravel betwee n

40 and 60 feet .

-50 -

-100 --100 -

124-14 2
-125 --125 -

H

w
w
w 142-15 5

-150 --150 -

H

V
C
0

M

W

-175 -

so

-200.

Till, very silty, light-olive -

gray ; highly calcareou

Shale, very silty and sandy ,

brown and black .

-225 -

250 -

275 -

300 81



Ward County

	

TEST HOL E

LOCATION ,

	

152-85-l7dd

	

U .S . Air Force

	

DATE DRILLED: 196 1

ELEVATION :

o
(a
O
o - - -

2,104 feet

	

DEPTH : 101 fee t
above sea leve l

0 0-19

19-8 2

-25 -

-50 -

ro

a
8

- 75 -

82-101

-100_

H -125 -

w
w

z
H -150 -

x
w
w

Q -175 -

-200.

-225 -

-250 -

-275 -

MATERIAL DESCRIPTIO N

Till, silty and sandy ,
brown to gray-brown .

Till, silty and sandy ,
dark-gray .

Till, silty and sandy ,
gray-brown .
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Ward County

	

TEST HOLE 3201

LOCATION , 152-85-35dda

	

DATE DRILLED : May 19, 196 5

ELEVATION

	

DEPTH : 295 feet



Werra County

	

TEST HOLE 331 9

LOCATION

	

152-86-10bc b

ELEVATION :

DATE DRILLED : May 24, 1966

DEPTH : 210 fee t

U

	

E

	

2 00 0-35

	

Till, silty and sandy ,
yellow-brown; some
pebbles .

0
0
J F

z

	

MATERIAL DESCRIPTION

	

POTENTIAL(MV )
cD

35-122 Till, silty and sandy, olive -
gray ; numerous pebbles an d
boulders .

-50 -

-75 -

-100 -

a
U

125-
122-141

	

Till, silty and very sandy ,
olive-brown ; same boulders .

W

w

z
141-198

	

Till, silty and very sandy ,
olive-gray ; numerous pebble s

H

	

150 and boulders .

F
a

a

	

175

2C
198-202

	

Shale, dark-brownish-gray .

ftF
U

202-206

	

Sand, fine, yellowish-green

206-210

	

Shale, silty, medium-olive -
gray to olive-black .

-225

250

275

RESISTANCE (OHMS)
50 --►

U_

2
a-

Ct o

-300—

	

8 4



Ward county

	

TEST HOLE 3200

LOCATION . 152-86-16add

ELEVATION :

U
U_

O

	

=J H

	

n.
acv

~w z

	

MATERIAL DESCRIPTION

	

2 0n

	

(7 J

20-121

	

Till, silty and sandy ,

	

25 -

	

olive-gray ; some pebbles .

50 -

75 -

-100 -

121-157 Till, silty and sandy ,

	

-125 -

	

yellow-brown .

C-20

	

Till, sandy, yellow-brown ;

some pebbles .

DATE DRILLED : May 18, 196 5

DEPTH : 235 feet

-150 -

H
W

W

W 175 -

157-211 Till, silty and sandy ,

olive-gray ; thin layers of

calcite in upper few feet .

200.

211-235 Sandstone, very fine ,
greenish-gray .

-225 -

-250 -

-275 -

300

	

85



TEST HOL E
U .S . Air Forc e

Ward Count y

	

LOCATION

	

152-86-22c c

ELEVATION : 2,100 fee t
above sea leve l

OJ r
o -

	

wz

	

MATERIAL DESCRIPTIO N

	

0 —

	

0-18

	

Till, silty and sandy ,
brown .

	

18-53

	

Till, silty and sandy ,
gray .

25

	

53-85

	

Till, silty and sandy ,
gray-brown .

50

DATE DRILLED : 1961

DEPTH : 104 fee t

-75 -

85-104 Till, silty and sandy ,
gray .

-100 -

125

11
7.1

:5

Ward County
152-87-16aaa

TEST HOLE 3318

DATE DRILLED : May 24, 1966

DEPTH : 80 fee t

LOCATION,

ELEVATION :

v

17-54

	

Till, silty and sandy, yellow -
brown to olive-gray ; many
boulders .



TEST HOLE 3197Ward County
LOCATION 152-87-17cc c

ELEVATION :

DATE DRILLED : May 13, 1965

DEPTH : 135 fee t

MATERIAL DESCRIPTIO N

0-35

	

Till, silty and sandy ,
yellow-brown ; some
gravel .

U
E
a
acs
x o
C7 J

0o a

o o

0
0 o a

oo

o
0 o
o

	

35-84

	

Till, silty and sandy ,
olive-gray ; some pebbles .

	

84-86

	

Gravel, fine, rusty .

	

86-91

	

Till, silty, olive-gray .

91-114 Sand, fine to medium ; som e
coarse sand and fine gravel .

114-118 Gravel, medium .

118-135 Shale, sandy, greenish-gray .

Observation well, depth 117 feet .

87

U

0-
J H

wz



TEST HOL E
U .S . Air Forc e

U_

m
0

o -
wz

	

MATERIAL DESCRIPTIO N

Ward Count y
LOCATION'

	

152-87-23ab

ELEVATION : 2,077 fee t
above sea level

DATE DRILLED : 1961

DEPTH : 100 feet

U_

Q.
•1
~ o

0 0- 8

8-13

25
13-39

a
H 39-5 3

50

V

53-7 9

75 -

79-8 9

0

Sbc7
89-100

100-
C0

125 -

Y
O
W

Ei
w
w
w

z

-150 -

x
P
FL,
W
a 175 -

-200.

225

250 -

275 -

300

Till, silty and sandy ,
brown .

Sand, fine to coarse ,
gravelly, brown .

Till, silty and sandy ,
gray-brown .

Silt, clayey, brown .

Till, silty and sandy ,
gray-brown .

88

Clay, silty, gray .

Shale, lignitic, dark-gray .



Ward County

	

TEST HOLE 3196A
LOCATION

	

152-87-27bb c

ELEVATION :

DATE DRILLED : May 17, 1965

DEPTH : 175 fee t

0

o

	

=
r

W z

	

MATERIAL DESCRIPTION

	

a o
w

0 ,-2 6

- 25
26-3 5

35-67

'50

ti
ro

67-70

- 75

m

70-77

77-13 5

-10 0

-12 5

W

w

z

135-150

--150
a

150-17 5

a
E
a ,

w

0
U

G
O

-17 5

-2 00.

-225

-250

-275

Till, silty and sandy ,

yellow-brown .

Till, silty, olive-gray .

Till, silty and sandy ,

yellow-brown ; some pebbles
and thin gravel layers .

Gravel, fine, rusty .

Till, silty, yellow-brown .

Till, silty and sandy ,

olive-gray ; some pebbles .

Gravel, fine to medium ,

dark-brown .

Shale, sandy, gray .

89



Ward County

	

TEST HOLE 3196

LOCATION . 152-87-27cbb

ELEVATION :

0

o

	

u
o

		

=
—

Luz

	

MATERIAL DESCRIPTION

	

o
a .

	

U' J

DATE DRILLED : May 13, 196 5

DEPTH : 235 feet

0-20

20-3 5

-25 -

35-5 5

50 -
55-7 5

75 75-104

100 -
104-115

115-130

125 -
H 130-17 0
w
w
w

-150 -H-150 -

H

w
n-175

170-176

	

Gravel, fine .

-20 6-200.

176-213

	

Till, silty and very sandy ,
olive-gray ; some pebbles .

213-216

	

Shale, sandy, greenish-gray .

216-225

	

Lignite, black .
.ii
.in

••/1-225

250

225-235

	

Shale, medium-gray .

275 -

Till, silty and sandy ,
yellow-brown ; some pebbles .

Till, silty and sandy ,
olive-gray ; some pebbles .

Till, silty and very sandy ,
yellow-brown ; some pebbles .

Till, silty and very sandy ,
olive-gray ; thin layers o f
lignite fragments and fin e
gravel .

Till, silty and very sandy ,
yellow-brown and olive-gray ;
some pebbles .

Gravel, fine ; coarse sand .

Till, silty and very sandy ,
olive-gray ; thin layers o f
sand and gravel .

Sand, medium to very coarse ,
fine gravel .

90



Ward County

	

Makoti test hol e
LOCATION

	

152-87-28daa

ELEVATION :

DATE DRILLED : May 18, 196 5

DEPTH: 155 feet

0

- 25

V
0

	

a
acs
0

0 J

	

0-20

	

Till, silty and sandy ,
yellow-brown ; some
pebbles .

	

20-35

	

Till, silty and sandy ,
olive-gray .

	

35-55

	

Till, silty and very sandy ,
yellow-brown and olive-gray .

J F
o —
w z MATERIAL DESCRIPTION

-50
55-142 Till, silty and very sandy ,

olive-gray ; some pebble s
and thin layers of grave l
with lignite fragments .

- 75

10 0

12 5

-150

142-149 Sand, medium to coarse .

149-151 Gravel, fine to medium, brown .

151-155 Sandstone, very fine, greenish -

gray .

-175

Observation well, depth 150 feet .

-20 0

-225

250

275

300

	

91



Ward County

	

TEST HOLE

DRILLED :

	

August 5, 1947LOCATION

	

153-81-leas

	

U .S . Geol . Survey DATE

ELEVATION : 1,613 feet

	

DEPTH : 304 fee t

U_

a
u

	

above sea leve l

O

wz

	

MATERIAL DESCRIPTIO N
0D

¢ 00
0 J

0 0-2

	

Soil .

2-26

	

Clay, yellow, with some gravel .

25 - 26-33

	

Clay, brown, with some gravel .

	

—':

33-49

	

Sand and gravel, coarse, clean .

49-79

	

Clay, sandy, gray, with some
50

H
gravel .

rs o 0

° °o

75 - ~~oa
79-88

	

Clay, gray, with some brown
clay .

88-95

	

Clay, sandy, silty, gray .

oa o

100- 95-110

	

Clay, gray .

110-111

	

Sandstone, gray .

111-170

	

Clay, silty, sandy, gray.

125 -
H

W

W

a.

14 150
H

H

a
w

170-179

	

Clay, sandy, green .

175 ii 179-180

	

Sandstone, hard .

0
v,. 180-235

	

Clay, silty, sandy, gray ,
with some brown clay .

0'
0200. t~.

25 -

235-270 Clay, sandy, gray .

250 -

275 -

-300--

270-271 Sandstone, brown, hard .

271-304 Clay, sandy, gray, with some
lignite fragments .

1/ From LaRocque and others, 1963 .

92



TEST HOLE 332 5Ward County
LOCATION' 153-81-3cb c

ELEVATION , 1,527 feet
above sea level

DATE DRILLED' May 31, 196 6

-225 -

-200.

-150 -

-175 -

-50 -

-100 -

-125 -

30 0

275 -

250 -

0

0
O
0J-
O-
wz

W

70 feetDEPTH ,

MATERIAL DESCRIPTION

	

POTENTIAL(MV )
~00

~~-1C

	

Silt, clayey and sandy ,
yellow-brown .

10-16

	

Till, silty, yellow-brown .

16-19

	

Gravel, fine to medium .

19-22

	

Silt, clayey, olive-gray.

22-25

	

Sand, fine to coarse .

25-31

	

Till, silty, olive-gray .

31-37

	

Gravel, fine to medium .

37-50 Till, silty, olive-gray;
some thin layers of sand
and gravel .

50-54

	

Gravel, fine to coarse ; some
boulders .

54-62

	

Shale, silty, yellow-brown .

62-70

	

Shale, light-gray .

Observation well, depth 54 feet .

93



	

Ward County

	

TEST HOL E

	

LOCATIONS l53--81-llbaa

	

U .S . Geol . Surve yl,

ELEVATION : 1,523 feet
above sea level .

0 0-1

	

Soil .

1-8

	

Clay, silty, yellow .

8-16

	

Sand, fine .

25 -
16-27

	

Gravel with some lignite

	

-1 :

fragments .

27-35

	

Gravel, and gray silty clay .

35-46

	

Sand and gravel, with some
50 lignite fragments .

46-94

	

Clay, sandy, silty, fine ,
gray, with some lignite
fragments .

75

IOC -

V

9496

	

Boulder, limestone, hard .

96-130

	

Clay, sandy, gray, with som e

gravel .
oLc ~,

00 ~

H

al
W

a,

125 -
130-168

	

Clay, sandy, gray .

H 150 -

P7

H

a.
w

163-223

	

Clay, sandy, gray .

'0 17 5

261

223-224

	

Lignit e

.225 224-237

	

Clay, silty, sandy, gray .

237-239

	

Sandstone, gray, hard .

239-246

	

Clay, sandy, gray .

25(1 246-254

	

Clay, gray, with some green

sandy clay.

254-277

	

Clay, gray, with thin strip s

of brown clay .

2715 277-283

	

Clay, sandy, gray .

283-291

	

Clay, gray .

291-292

	

Sandstone, hard .

292-297

	

Clay, brown and gray .
300

LI

	

From LaRocque and others, 1963 .

	

94

DATE DRILLED : August 6, 1947

DEPTH : 297 feet

U

	

Ue/
o

	

=
J H Q V'
o-z

	

MATERIAL DESCRIPTION

	

a: o
oD

	

(a J



Ward County

	

TEST HOLE 321 7
LOCATION , 153-83-13bbb

ELEVATION : 1,883 fee t
above sea level

Observation well, depth 96 feet .

DATE DRILLED: June 3, 196 5

DEPTH : 140 feet

U
U
O
O
J H
O —
L, z
00

95

o.
Q O

MATERIAL DESCRIPTION

	

POTENTIAL(MV) ~OJ RESISTANCE(OHMS )

0-30

	

Till, silty and very sandy ,	 \50	 joo	 500

yellow-brown .

	

30-88

	

Till, silty and sandy ,
olive-gray ; some pebbles .

	

88-96

	

Gravel, fine to medium .

96-100 Till, very sandy, olive -

gray .

100-109 Gravel, fine to coarse ,
rusty .

109-118 Lignite, black .

118-140 Shale, light-olive-gray .

00 0

o c~



TEST HOLE 3215

DATE DRILLED : June 3, 196 5
Ward Count y

LOCATION' 153-83-2ocbc

ELE'VATIOW 2,105 fee t

V

	

above sea level

0
-I,-0 -
0Z MATERIAL DESCRIPTION

	

POTENTIAL(MV )

0 - 0-30

	

Till, silty and sandy,*- 50

yellow-brown .

DEPTH : 280 fee t

RESISTANCE (OHMS )
	 200

	

s

u_

a< 00 o

-25 -

30-80 Till, silty and sandy ,
olive-gray ; abundance
of lignite chips, some
pebbles and boulders .

-50 -

- 75 -
80-90

	

Sand, gravelly, medium
to very coarse .

90-261 Till, silty and very sandy ,
olive-gray ; abundance of
lignite chips, some pebble s
and boulders .

-125 -

W

W

w

z
-150 -

X

F

44

W

A -175 -

-2O

-225

-250-

261-26 3

263-28 00
-275 - 0

M
-,

300

w

Gravel, medium, rusty.

Shale, light-olive-gray .

	

====

96



Ward County

	

TEST HOLE 321 4

LOCATION :

	

153-84-3bbb

ELEVATION : 2,020 fee t
above sea level

DATE DRILLED: June 2, 196 5

DEPTH : 260 feet

f 0

25

1)

O

	

U

O H
D.
Q W

wz

	

MATERIAL DESCRIPTION

	

POTENTIAL (NV) tl
o

RESISTANCE (OHMS)
5 0

11-165 Till, silty and sandy ,
olive-gray ; few boulders and
thin layers of sand and
gravel .

0-11

	

Till, silty, yellow -
brown .

50

75

100-

12 5

15 0

175 -

165-175 Sand, medium to very coarse ;
some lignite chips .

175-226 Till, silty and sandy, olive -
gray ; few boulders .

250

275 -

300

226-232 Gravel, fine to coarse ,
rusty .

232-260 Shale, sandy, white to
light-olive-gray .

9 7

200.

-225 -



Ward County

	

TEST HOLE 3213

LOCATION

	

153-84-7aba

	

DATE DRILLED : June 2, 196 5

ELEVATION :

	

DEPTH : 280 feet

MATERIAL DESCRIPTION

	

POTENTIAL(MV )

	

0-19

	

Till, silty and sandy,'

	

50

yellow-brown .

	

19-35

	

Till, silty, olive-gray .

	

35-42

	

Gravel, fine to medium .

42-175 Till, silty and sandy, olive -
gray ; few thin layers o f
gravel .

175-210 Sand, medium to very coarse ;
abundance of lignite chips .

210-255 Till, silty and sandy ,
olive-gray ; few boulders an d
thin layers of gravel .

255-280 Interbedded sandstone, fine ,
sandy white clay, and black
lignite .

Two observation wells, depth 40 feet
and 210 feet .

98

0

2 5

50 -

75 -

100-

E.

W

W

125 -

7.

H -150 -

200.

-225

250

275
C

F
5

U
0
O
0
O
w z
OD



Ward Count y
LOCATION 153-65-2bbb

ELEVATION :

DATE DRILLED: May 25, 196 6

DEPTH : 210 feet

TEST HOLE 332 0

U
0
0J H
°wz

	

MATERIAL DESCRIPTION

	

POTENTIAL(MV )

0 0- 5

5-17

17-47

25 -

47-131

50 -

75- c-:a

0

-100 -

-125 -

w

z

131-15 9

-150 -

x
H
w S

V

159-21 0

-175 -
C

-,
W

-200.

-225 -

250 -

275 -

10 0
Sand, very fine to fine .x--5 0

Clay, silty, yellow-brown.

Clay, silty, moderate-olive-
brown .

Till, silty and sandy, olive -
gray ; some pebbles and
boulders .

Till, silty and very sandy ,
yellow-brown to moderate-
olive-brown .

Interbedded shale, sand ,
sandstone, and lignite, dark-
greenish-gray to black .

300

	

9 9



TEST HOLE 320 5Ward County
LOCATION

	

153-85-19ddb DATE DRILLED : May 20, 196 5

ELEVATION :

	

DEPTH : 215 feet

0J
-

0 .z

	

MATERIAL DESCRIPTION

	

POTENTIAL NV )

0

	

0-10

	

Gravel, fine to coarse,

	

50

rusty .

	

10-68

	

Till, silty and sandy ,
olive-gray.

-25 -

-50 -

68-85

	

Till, silty and sandy ,
olive-gray ; abundance of
thin layers of gravel ;

7 5

100

125 -

Y
w

H

m

c7

133-196 Till, silty and very sandy ,
olive-gray ; abundance of
lignite chips, few boulders .

-150 -

M
W

a-175 -

-2001

196-215

	

Shale, dark-gray to brownish -
gray .

00

-225

F

C

.
W

250

275

100



Ward County
LOCATION . 153-35-24dcd

ELEVATIO N

c5

0
0

-0
-

1 0

TEST HOLE 3321
DATE DRILLED: May 25, 196 6

DEPTH : 130 fee t

	

13-23

	

Till, silty and sandy, yellow -
brown ; thin layers of sand
and gravel .

	

23-66

	

Till, silty and sandy, olive -
gray ; abundance of boulders .

-250 -

275 -

b

71-79 Till, silty and sandy, olive -
gray ; abundance of boulders .

0 79-85 Gravel, fine to medium .

85-90

I,

Till, silty and sandy ,
gray ; boulder at 89-90 .

olive -

U

	

90-13 0

a

H

Shale, sandy, yellow-brown ,
gray, white, green, and black ;
thin layers of lignite .

Observation well, depth 13 feet .

300

	

101

25 -

50 -

75

100 -

12 5

15 0

175

-200-

-225 -



	

Ward County

	

TEST HOLE 3206

	

LOCATION : 153-86-3dab

	

DATE DRILLED : May 21, 196 5

ELEVATION :

	

DEPTH : 200 feet

c)

Till, silty and sandy ,
yellow-brown ; abundanc e
of pebbles .

Till, silty and sandy ,
olive-gray ; few pebbles and
boulders ; fossil wood fragments
between 110-135 .

Till, silty, black .

Till, silty and very sandy ,
olive-gray ; few pebbles .

Gravel, fine to coarse ;
abundance of boulders and
lignite chips .

Sandstone, fine .

Shale, brown to dark-gray .

102

U

a-
acs
Cr 0
O JMATERIAL DESCRIPTION

	

POTENTIAL (MV )

Silt, clayey and sandy,
100

yellow-brown .

_ 0
0- 5

5-2 5

- 25

25-13 5

-50

-75 -

-100 -

ro

o

-125 -

m
V

51
135-143

w
143-170

w
A.,-150 -

E-,

A. 170-18 3

F-175 -

183-192

192-200

_206
0

V

O

7

-225 -

-25 0

-27 5

—300



Ward County

	

TEST HOLE 320 7

LOCATION 153-86-7bab DATE 'DRILLED:

	

May 21, 1965

ELEVATION : DEPTH : 180 feet

U U
=

O F a
wz MATERIAL DESCRIPTION POTENTIAL NV)

	

mo RESISTANCE(OHMS)

0

2 5

50

75

10 0

12 5

I50 -

0-10

	

Sand, medium to very
coarse, rusty .

4	 200

	

200-►

10-25

	

Till, silty and sandy, yellow -
brown .

114-128 Sand, fine to medium .

128-156 Till, silty, olive-gray .

156-160 Gravel, fine to medium ,
rusty .

160-170 Sandstone, fine, greenish -
gray .

170-180 Shale, olive-gray .

200.

-225 -

250 -

275 .

300

	

103



Ward Count y
'-OCATION :

	

153-36-21cd

TEST HOL E
U .S . Air Force DATE DRILLED : 1961

ELEVATION : 2,093 feet

	

DEPTH : 101 feet
above sea level

MATERIAL DESCRIPTIO N

0 0-33

	

Till, silty and sandy, oa
gray-brown . 0

c o ~

25 -

33-36

	

Clay, silty, brown .
w

36-69

	

Till, silty and sandy ,
dark-gray .

-50 -
a

0
69-101

	

Till, silty and sandy,
5°

-
brown-gray.

-75 -

o c

100 - o`o

125 -
Co,

W

z

H 150 -

F

L4

175 -

200.

-225 -

250

27 5

300

	

loo

U

O

0
J-
O zw z



	

Ward County

	

TEST HOLE 3199

	

LOCATION 153-86-34cdd

	

DATE DRILLED : May 18, 196 5

0

	

0-7

	

Road £ill ,

7-12

	

Clay, black .

12-21

	

Till, silty and sandy, olive -

25 -

	

brown .

21-39

	

Gravel, fine to coarse .

39-57

	

Till, silty and sandy, olive -
gray .

ELEVATION :

	

DEPTH : 215 feet

V_

0
0 F

0z

	

MATERIAL DESCRIPTIO N
0 .

U_

a
Q
Ca

0

50 -
57-66

	

Sand, fine .

66-105 Till, silty and sandy, olive -
gray ; few pebbles and boulders .

75 -

-125 -

105-107 Gravel, fine to medium, rusty .

107-114 Clay, green .

114-165 Till, silty and sandy, olive -
gray ; few pebbles and boulders .

-150 -

H
a,

Ll -175 -

-2

165-198 Gravel, fine to medium .

198-215 Shale, olive-gray, and fin e
greenish-gray sandstone .

-225 -

-250 -

275 -

Two observation wells, depth 38 feet and
198 feet .

300

	

105



Ward County

	

TEST HOL E
LOCATION 153-87-27bb

	

U .S . Air Force

	

DATE DRILLED : 196 1

ELEVATION : 2,089 feet

	

DEPTH : 100 feet

3
above sea level

U_

	

o

	

x
JF

MATERIAL DESCRIPTION

	

of
	 o

0-23

	

Till, silty and sandy ,
brown .

	

oc o

23-74

	

Till, silty and sandy ,
gray-brown .

0

•25 -

-50 -

.75 -
74-100 Till, silty and sandy ,

dark-gray .

100 -

125

150

175

200.

'22 5

250

275

106



Ward County

	

TEST HOLE 319 8

LOCATION ,

	

153-87-28bbb

	

DATE DRILLED : May 17, 196 5

DEPTH: 135 fee t

CL.
Q t0
IX

-JJ

ELEVATION :

U

O
0
_I A

Owz

	

MATERIAL DESCRIPTIO N
69 A

0

5-20

	

Till, silty, yellow-brown .

25 -

	

20-30

	

Gravel, fine to medium, rusty .

30-40

	

Till, silty and sandy, olive-gray .

4o-6o

	

Till, silty and sandy, olive -
brown to light-olive-gray .

6o-65

	

Gravel, fine, rusty .

65-85

	

Till, silty and sandy, olive -
brown to light-olive-gray .

50 -

0

0-5

	

Silt, clayey and sandy, yellow-

	

--

brown .

75 -

100 -

W

W

z

A - 150 -

125-

x
E
a
w
G -175 -

85-112 Till, silty and very sandy ,
olive-gray; few thin layer s
of sand and gravel, abundanc e
of lignite chips .

112-114 Lignite, black .

114-135 Shale, olive-gray, and very
fine greenish-gray sandstone .

Two observation wells, depth 30 feet and
65 feet .

200.

-225 -

250 -

275 -

2

C
a

0O
W

107

--P



ELEVATION : 1,527 fee t
above sea level

	

Ward County

	

TEST HOL E

	

LOCATION : 154-82-3cac

	

Bison Plant
No . 3

DATE DRILLED August 25, 1965

DEPTH : 170 feet

0
0-

-
O -
W Z

25

MATERIAL DESCRIPTION

	

POTENTIAL (MV )

	

0-5

	

Silt, clayey, yellow- 4

	

200

brown .

	

5-15

	

Till, silty, dark-gray .

	

15-29

	

Sand, fine to coarse .

	

29-65

	

Till, silty, olive-gray .

50

65-88

	

Gravel, fine to coarse, an d
medium to very coarse sand .

75

-7 88-170 Sand, fine to medium, and
black lignite .

100

I25 -

150 -

ay

1''

175 -

	

Observation well, depth 84 feet .

200.

225

250-

275 -

300 108



	

Ward County

	

TEST HOL E

	

LOCATION 154-82-3cba

	

Bison Plant
No . 4

ELEVATION : 1,527 fee t
above sea level

0

U

0
o r
o
wz

	

MATERIAL DESCRIPTIO N
oD

0-4 .5

	

Fill .

DATE DRILLED : August 26, 196 5

DEPTH : 120 feet

25 -

V

.75 -

-100 -

125 ^

-150 -

-175 -

-20 6

225 -

-250 -

-275 -

300

	

28-37

	

Till, silty and sandy ,
greenish-gray .

	

37-49

	

Sand, fine .

	

49-55

	

Clay, dark-gray .

	

55-61

	

Sand, fine .

	

61-66

	

Clay, olive-gray .

66-103 Sand, fine to coarse ,
and fine gravel .

103-120 Shale, silty, light-olive-gray .

Observation well, depth 96 feet .

109

RESISTANCE (OHMS )
500-,

U_
a.
a
acsCDo



Ward Count y
LOCATION : 154-82-3cdbl

ELEVATION : 1,527 fee t
above sea level

TEST HOL E
Bison Plant

No . 1

175

200)

-22 5

250 -

275 -

300

-150 -

'50 '

-25 -

125 -

7 5

100 -

0

DATE DRILLED : August 26, 196 5

DEPTH : 100 fee t

U

a-Qe)
POTENTIAL(MV)

	

RESISTANCE (OHMS )
50

	

500 --~

	

47-62

	

Till, olive-gray .

	

62-92

	

Gravel, fine to coarse ;
abundance of boulders .

U
a)
OH

0wz

	

MATERIAL DESCRIPTIO N

--j

	

92-100 Shale, sandy, dark-greenish-gray .

Observation well, depth 80 feet .

11 0

21-25

	

Silt, sandy, dark-greenish -

gray .

m
i7

ti

^1

	

25-29

	

Till, dark-greenish-gray .

	

29-47

	

Sand, fine to coarse ;
abundance of lignite chips .

	

0-14

	

Silt, light-olive -
gray .

	

14-21

	

Sand, fine to medium .



	

Ward County

	

TEST HOLE

	

LOCATIONS 154-82-3cdb2

	

Bison Plant
No . 2

DATE DRILLED : July 25, 196 5

DEPTH : 100 feetELEVATION : 1,527 fee t
above sea level

U
o

0-

	

Q C)

u,z

	

MATERIAL DESCRIPTION

	

POTENTIAL(MV) cr RESISTANCE(OHMS )
0D

	

4	 50

	

500 --I,

	

0-19

	

Till, silty and sandy ,
light-olive-gray .

	

19-80

	

Sand, fine to coarse ; few
thin layers of silt .

25 -

75 -

80-100 Gravel, coarse .

100 -

Observation well, depth 80 feet .

125 -

-150 -

-175 -

-200.

300

0

11 1

-225 -

250 -

275 -



Ward County

	

TEST HOLE 3326
LOCATION : 154-82-10bbb

ELEVATION : 1,543 fee t
above sea level

0
0
0 r

wz

	

MATERIAL DESCRIPTION

	

POTENTIAL NV )

0
C

	

0-14

	

Silt, clayey and very

	

10 0

sandy, yellow-brown .

2 5

50 -

7'5 -

87-156 Gravel, fine to coarse ;
some layers of sand ; few
boulders .

125 -

150

156-165 Sand, fine, light-olive -
gray .

165-170 Lignite, black .

14-33

	

Till, silty, greenish-gray ;
some thin layers of sand .

33-87

	

Till, silty and sandy ,
greenish-gray .

DATE DRILLED : May 31, 1966

DEPTH : 170 feet

175

Observation well, depth 120 feet .

200.

2 5

-250 -

-275 -

300

	

112



	

Ward County

	

TEST HOLE 321 9

	

LOCATION 154-83-2daa

	

DATE DRILLED : June 4, 1965

	

ELEVATION . 1,680 feet

	

DEPTH : 80 fee t
above sea level'2

	

otl
o

	

a.
J H

uu Z

	

MATERIAL DESCRIPTION

	

POTENTIAL(MV) o

	

RESISTANCE (OHMS )

U 0- 5

5-1 0

10-1 5

25 _

15-2 0

20-60

-50 -

60-63

63-`30

- 75 -

0
0
S

N
O00 k

125 -

W

W

fs

H 15 0

x
H

w
Q 175

200.

22 5

230 -

275 -

300

50

	

0 --~
Road fill .

	

_gag

Gravel, fine to coarse .

Till, silty and sandy, oliv e
gray .

Sand, medium .

Till, silty and sandy, oliv e
gray; abundance of pebbles .

Gravel, fine to medium, rusty

Sandstone, fine, light-
greenish-gray .

11 3



Ward County

	

TEST HOLE 3218

I_OCATION

	

154-83-35add

	

DATE DRILLED : June 3, 196 5

ELEVATION : 1,780 feet

	

DEPTH : 460 feet

u

	

above sea leve l

a

	

U
=

O
0

	

Q C7

wz

	

MATERIAL DESCRIPTION

	

POTENTIAL(MV)

	

RESISTANCE (OHMS )
6	 50	 500

0

	

0-20

	

Till, silty and sandy,

	

-

	

'/
yellow-brown ; few pebbles .

O!20-80

	

Till, silty and sandy, olive -
gray ; few pebbles .

50 -
a

75 -
a
HC7 80-90

	

Sand ,

90-130

	

Till,

medium .

sandy, olive-gray;
few pebbles .

125-

15C)-

175 -

20G

'22 5

250

Z_

250-290 Sand, clayey .

27 5

300 1 4



	

Ward County

	

TEST HOLE

	

3218

	

LOCATION : 154-83-35add

	

(Continued)

	

DATE DRILLED: June 3, 196 5

ELEVATION : 1,780 fee t
above sea level

DEPTH : 460 fee t

MATERIAL DESCRIPTION

	

POTENTIAL(MV )

290-430 Interbedded clay, silt,

	

50

and sand, olive-gray . i

V
C9
O F
o Z
cn n

30 0

325 -

350 -

-400 -

-425 -

-375 -

445-460 Sandstone, very fine, dark -
greenish-gray .

-450-

475 -

500-

525 -

550-

-575 -

600

	

115



Ward County

	

TEST HOLE 321 0

LOCATION

	

154-85-8bba

	

DATE DRILLED : May 22, 196 5

ELEVATION :

	

DEPTH : 300 fee t

0 0-28

	

Till, silty and sandy,yellow-
brown ; few pebbles .

25
28-201

	

Till, silty and sandy, olive -
gray ; few pebbles and thi n
layers of sand and gravel .

5 0

7 5

00

2 5
H

W

w

Z

b

5 0

H

a

0

a 75

-200.
201-220

	

Till, silty and very sandy ,
yellow-brown ; few pebble s
and boulders .

220-224

	

Gravel, fine to coarse .

-225 224-276

	

Till, silty and very sandy ,
olive-gray ; abundance of
lignite chips, few boulders .

250

275
S

276-300

	

Shale, brown to gray ;
0 thin beds of lignite .
C7

aid

300 116

DESCRIPTION

	

POTENTIAL(MV )
50

Q
0

U' J



Ward County

	

TEST HOLE 321 2

LOCATION , 15 1+-85-13cbc DATE

	

DRILLED :

	

June 1, 196 5

ELEVATION : DEPTH : 360 feet

0

O

U_

a0 --
O

Q

W MATERIAL DESCRIPTION POTENTIAL (MV1

	

0
n RESISTANCE (OHMS)

50 500

	

0-12

	

Till, silty and sandy ,
yellow-brown .

	

12-26

	

Sand, medium to very coarse ,
rusty .

26-190 Till, silty and sandy, olive -

gray ; thin layers of sand
and gravel, few boulders .

O

I
25 -

50 -

-75 -

10 0

125-

I50 -

7-

-20,2 ,

225

250 -

190-320 Clay, very sandy, gray .

275 -

5

11 7



Ward county

	

TEST HOLE

	

3212

LOCATION : 154-85-13cbe

	

(Continued)

	

DATE DRILLED: June 1, 196 5

ELEVATION :

	

DEPTH : 360 feet

500

52 5

550

-57 5

600

	

118



Ward County
LOCATION , 154-85-26bb d

ELEVATION,

DATE DRILLED : May 24, 1965

DEPTH : 320 feet

TEST HOLE 3211

MATERIAL DESCRIPTIO N

0-15 Interbedded sand ,
medium, and clayey an d
sandy olive-gray silt .

15-40 Till, silty and sandy, olive -
brown ; few pebbles and thi n
layers of sand .

40-239 Till, silty and sandy, olive -
gray ; few pebbles and thin
layers of sand and gravel .

239-320 Sand (7), lost circulation ,
no rock samples .

119

V

aQ 0

m
of

0

25 -

50 -

75 -

1oD -

H -

W

W

z

ti -

125 -

1-,

150 -

a
V

W

0 - 175 -

200.

225 -

250-

275 .

300



TEST HOLE 3208Ward Count y
LOCATION

	

154-86-28ad a

ELEVATION :

DATE DRILLED : May 21, 196 5

DEPTH : 120 feet

0

U

OJ F
wz

	

MATERIAL DESCRIPTIO N

0-27

	

Gravel, fine t o
coarse .

25
27-101 Till, silty and sandy ,

olive-gray ; few thi n
layers of sand an d
gravel .

50

75 -

125 -

100

5
0ch

e
Ca

101-120 Shale, medium-gray .

Observation well, depth 27 feet .

-150

17 5

-200

-225

250

275

120



Ward county

	

TEST HOLE

LOCATION 154-87-14dd d

ELEVATION :

U

O
0
J H

wz

	

MATERIAL DESCRIPTIO N

3209
DATE

	

DRILLED:

	

May 22, 196 5

DEPTH : 160 feet

POTENTIAL(MV)

U

a.

cr RESISTANCE (OHMS)
c~

	

f

	

100	 500
0

	

0-5

	

Sand, fine to coarse ,
rusty .

25 -

5-17

	

Till, silty and sandy, yellow -
brown .

17-7G

	

Till, silty and sandy, olive -

gray ; few pebbles .

70-80

	

Gravel, fine to coarse .

-50 -

-75 -

80-106 Till, silty and sandy ; few
boulders and thin layer s
of gravel .

-100 -

-125 -

133-160 Shale, greenish-gray .

Observation well, depth 80 feet .

w

-206

-225 -

-250 -

275 -

300 121



Ward County
LOCATION'

	

154-87-33ad

ELEVATION : 2,116 feet
above sea leve l

0

TEST HOL E
U .S . Air Force DATE DRILLED : 1961

DEPTH : 100 fee t

U

_
0

	

=H

	

a.

wz

	

MATERIAL DESCRIPTION

	

cc O
0D

	

U' J
0-19

	

Till, silty and sandy,
brown-gray .

25

19-100 Till, silty and sandy ,
dark-gray .

-50 -

75 -

-100 -

125

a
H
U

Ward County
LOCATION

	

155-81-13aaa

TEST HOL E
U .S . Geol . Surveyl./ DATE DRILLED : August 2, 1947

F
w
w
w

R;

N

ELEVATION : 1,574 feet

	

DEPTH : 106 fee t
above sea level

	

U

o

	

u
4 O

MATERIAL DESCRIPTION

	

O

0

	

0-1

	

Soil .

1-6

	

Silt, fine, and sandy clay .

6-27

	

Clay, yellow, with some

.25 -

	

gravel .

27-36

	

Sand and gravel .

36-43

	

Clay, sandy, gray .

-50 -

	

43-87

	

Sand, coarse, and gravel ,

coarse .

0

—

w z

E
a
w

75 -

87-89

	

Boulder, granite .

89-106 Clay, gray .

1/ From LaRocque and others, 1963 .

122



Ward County U .S . Bureau of Reclamation
test hole

	

DATE

	

DRILLED :

	

August 29, 195 5LOCATION-

	

155-81-15ddc

ELEVATION : 1,580 feet DEPTH :

	

40 feet

0
0

0
H

Owz

above sea level

2
U_

a
Q U

MATERIAL DESCRIPTION

	

CD o

0 0-20 Clay, sandy, brown .

4 e,
H

F
b

20-40 Clay, sandy, gray .
nw

a.w

25 -

am5

a

50

Ward County

	

LOCATION

	

155-81-22aaa

ELEVATION : 1,573 feet

	

U

	

above sea leve l

O
0

	

Owz

	

MATERIAL DESCRIPTIO N
V 05

0-6 .5

	

Clay, silty and sandy ,
brown .

6 .5-12 Sand, coarse, gravelly an d
clayey .

12-19

	

Clay, sandy, gray .

19-40

	

Sand, fine, silty .

U .S . Bureau of Reclamation
test hole DATE DRILLED : August 29, 195 5

DEPTH : 40 feet

0

ti
H

x w
H w

5, w
w
a

-25 -

50

Ward County

	

U .S . Bureau of Reclamation
LOCATION .

	

155-81-23daa

	

test hol e

ELEVATION : 1,564 fee t
above sea level

DATE DRILLED : August 26, 1955

DEPTH : 40 feet

U
O
0
-11-
0 —
Us Z
U O

0

2 5

z 5 0

75 -

H
a
w
n

-100

MATERIAL DESCRIPTIO N

	

0-11

	

Sand, coarse, gravelly an d
clayey .

	

11-40

	

Clay, sandy, gray .

123



Ward County

	

U .S . Bureau of Reclamation
LOCATION .

	

155-81-23dad

	

test hole

1,564 fee t

above sea level

MATERIAL DESCRIPTION

DATE DRILLED : August 25, 195 5

DEPTH : 40 fee t

a
¢ o
ca J

ELEVATION :

V

o ff
0
onn

z

H

wr

0

25

0-8

	

Sand, very fine to coarse .

8-17

	

Clay, sandy and gravelly ,
brown .

17-26

	

Clay, sandy and gravelly ,

F
w

aw

W

H
O

gray .

26-30

	

Sand, coarse .

30-40

	

Clay, silty, gray .

— 50

Ward Count y
LOCATION

	

155-82-15bbb

TEST HOLE 1394

DATE DRILLED :

	

1958

ELEVATION : 1,643 feet

	

DEPTH :

	

94 .5 fee t

U

O
0
J H
O
w z
00

above sea level
U

A.
Q 0

0 JMATERIAL DESCRIPTIO N

0 0-22 Till, yellow-brown ; fin e
pebbles .

22-32 Till, sandy, dark-gray .

25

32-85 Till, sandy and gravelly ,
gray .

50

85-94 .5 Clay, sandy, gray .

-10 0

-125

-ISO

-175

12 4



	

Ward County

	

TEST HOLE

	

LOCATION : 155-82-19aaa

	

U .S . Geol . Survey/

	

DATE DRILLED : August 2, 1947

DEPTH : 100 feet

	

0-14

	

Soil, and clay, sandy, yellow ,
with some gravel and fine
sand .

	

14-17

	

Clay, sandy, brown, with some
gravel .

	

17-33

	

Clay, sandy, yellow, wit h
some gravel .

	

33-37

	

Clay, sandy, brown .

	

37-41

	

Clay, sandy, gray, with some
gravel .

	

41-43

	

Clay, sandy, gray, with thi n
strips of gravel .

43-54 Sand, fine, and gravel wit h
thin strips of lignite frag-
ments and gray sandy clay .

	

54-59

	

Clay, sandy, gray, with thi n
strips of fine sand and lignit e
fragments .

	

59-60

	

Sand, fine .

	

6o-62

	

Clay, sandy, gray, with thi n
strips of lignite fragments .

	

62-63

	

Sand, fine .

	

63-74

	

Clay, sandy, gray, with thin
strips of lignite fragments .

	

74-77

	

Clay, sandy, gray, with strip s
of lignite .

	

77-92

	

Sand, gray, compact .

	

92-95

	

Lignite .

95-100 Sand, compact, gray, with
strips of lignite .

1/ From LaRocque and others, 1963 .
12 5

ELEVATION : 1,636 feet
above sea leve l

O
J -
°wz

	

MATERIAL DESCRIPTIO N

0

2 5

5 0

7 5

-100

-12 5

-15 0

-175

200.

-225

-25 0

27 5

300



Great Northern Rey],way Co .
test hole)

N

a
N

Ward Count y
_0C ATION , 155-82-19bb

ELEVATION : 1,555 feet
above sea leve l

O F

wz

	

MATERIAL DESCRIPTION

0-35

	

Clay with sand and rocks .

•25 -

35-60

	

Clay, sand, and gravel .

50 -

	

60-67

	

Gravel, sand, small amount
of clay.

	

67-80

	

Clay, sandy .

	

80-83

	

Clay .

83-115 Quicksand .

100-

115-122 Clay with streaks of sand
and rocks .

122-125 Clay and rocks with a littl e
sand ; very hard .

125-140 Clay with sand and rocks .

140-145 Clay and sand .

-150 -

	

145-155 Clay with some rocks .

155-180 Clay .

-200

225

-275 -

1/ Log from J . H . Turner, Great Norther n

Railway Co ., Minot, N . Dak .

300

	

126

O

75 -

125-

-175 -

DATE DRILLED :

DEPTH : 180 fee t

V

a-
< 0
CCg o



	

Ward County

	

City of Nino)

	

LOCATION : 155-82-20cc1

	

test hole]

	

DATE DRILLED : 195 2

	

ELEVATION : 1,558 feet

	

DEPTH: 128 fee t
above sea leve l

U
O

	

U
O0 1-

4 W0
wz

	

MATERIAL DESCRIPTION

	

;
0

D - 0-8

	

Rock and yellow clay .

m N 8-15

	

Yellow clay .



-300

	

12 8

Ward Count y

O C AT I O N : 155-82-20cc 2

ELEVATION : 1,560 feet

City of Min et,
test hole1

	

DATE DRILLED : 195 2

DEPTH: 220 fee t

U_
O
O

H

above sea level
U_

a
< 0

wz MATERIAL DESCRIPTION 0
o D C) J

0 0-8

	

Yellow clay and rock .

8-10

	

Coal ,

10-41

	

Blue clay .

25

41-114

	

Sandy blue clay .

5 0

7 5

100

114-146

	

Blue clay .

125
F

w 0
c5

z
a0 146-220

	

Shale .

H 15 0

x
H
M
w

w

a

	

175

200.

22 5

250

275

1/ Log from Minot City Engineer .



	

Ward County

	

City of Mini))

	

LOCATION , 155-82-20cc3

	

test hole

	

DATE DRILLED : 1952

DEPTH : 142 fee t

U_

aQ tl
a: o
tl J

0 0-5

	

Black loam, sand and gravel .

uA
° 5-7

	

Blue clay .
c7

7-9

	

Coal .

-25 -
9-38

	

Blue clay .

38-97

	

Sandy blue clay .

-50

0

-75 - 00
C

97-139

	

Heavy blue clay .

100-

125 -
H

z

139-142

	

Shale .

H 150

H

a

	

175 -

25 -

250 -250 -

275275

J Log from Minot City Engineer .

300

	

12 9

ELEVATION : 1,549 fee t
above sea level

U
O
0J H
wz

	

MATERIAL DESCRIPTIO N
0 0



TEST HOLE 139 3Ward Count y
LOCATION 155-82-22ccb

ELEVATION 1,628 fee t
above sea level

DATE DRILLED : 195 8

DEPTH : 105 fee t

0

0
0

UJ

	

MATERIAL DESCRIPTIO N

	

0-4

	

Soil, black .

	

4-15

	

Till, sandy and gravelly ,
yellow-brown .

25 - 15-64

	

Till, sandy and gravelly ,
gray .

50 '

7'5 -

	

64-73

	

Sand, fine, silty .

	

73-88

	

Till, sandy and gravelly ,
gray .

88-105 Clay, sandy, gray.

100

125 -

150 -

-175 -

-200

-22 5

.250

275

z

130



Ward County

	

TEST HOLE 3238

	

LOCATION

	

155-83-lcc d

ELEVATION 1,703 feet
above sea leve l

O
0
J

	

wwz

	

MATERIAL DESCRIPTIO N
c D

0 0-4 5

25

45-13 5

50

75 c7

-10 0

-12 5E
135-16 0

H -150 i5

z

w

-175

-22 5

-250

-275

Till, silty and sandy ,
yellow-brown ; sand an d
gravel at 26-28 feet .

Till, silty and sandy ,
olive-gray ; many thin layers
of sand and gravel .

Interbedded sand, fine ,
light-gray shale, and black
lignite .

DATE DRILLED : July 27, 196 5

DEPTH : 160 feet

U_

a
Q C7

POTENTIAL(MV) lr 0 RESISTANCE (OHMS )
50

	

500 —,

131



TEST HOLE 3237Ward County
LOCATION

	

155-83-lcc c

ELEVATION : 1,716 feet
above sea leve l

W

H

F
P.
W

DATE DRILLED : July 26, 196 5

DEPTH: 180 fee t

U

OJf
—

W Z
D

-25 -

-50'

m

pO

.75 -

-100-

-125 -

-150 -

-175 -

275

-300

MATERIAL DESCRIPTION

	

POTENTIAL NV )
4

	

50

	

0-25

	

Till, silty and sandy ,
yellow-brown .

	

25-30

	

Gravel, fine to coarse, rusty .

	

30-75

	

Till, silty and sandy ,
olive-gray .

75-140 Till, silty and sandy, olive -
gray; many thin layers o f
sand and gravel .

140-180 Interbedded sand, fine ,
light-gray to brownish -
black shale, and black
lignite .

Observation well, depth 30 feet .

13 2

-206

-225

-250 -



Ward County

	

TEST HOLE 3236A

	

LOCATION

	

155-83-3dd a

ELEVATION : 1,747 feet

	

u

	

above sea leve l

00J I-

	

wz

	

MATERIAL DESCRIPTIO N

0

	

0-11

	

Gravel, fine to mediu m
l
,

rusty .

25 -

37-56 Till, silty and sandy ,
olive-gray ; few pebble s
and boulders .

DATE DRILLED : July 23, 196 5

DEPTH : 300 fee t

50 -

56-61

	

Gravel, coarse .

61-140 Till, silty and sandy ,
olive-gray; few boulders .

75 -

100-

-150 -

-200.

-22 5

250- .,_

276-300 Lignite, black .



Ward County

	

TEST HOLE

	

323 6

LOCATION :

	

155-83-3ddd

	

DATE DRILLED :

	

July 23, 196 5

ELEVATION : 1,733 feet

	

DEPTH :

	

40 feet
above sea leve lv

U_

O

	

=J F

	

a.
0- t7wz

	

MATERIAL DESCRIPTION

	

POTENTIAL(MV)

	

mo RESISTANCE (OHMS )
c~

	

50

	

500 --s0 0-5

	

Sand, fine, silty, yellow-

-+

brown .

5-30

	

Silt, clayey and sandy ,

- 25 -

yellow-brown ; few thi n
layers of gravel .

-50

le
cD

30-40

	

Clay, silty and sandy,
olive-brown .

Lost circulation, hol e
abandoned at 40 feet .

75

100 -

125-

-ISCH

-201}

-225

250 -

275 -

300

	

13 4



Ward Count y
LOCATION : 155-83-4aaa

ELEVATION : 1,748 feet
above sea leve l

0
O
O
J H
O —
W Z

O

TEST HOLE 3327
DATE DRILLED : June 1, 1966

DEPTH : 465 fee t

0

-25 -

14-199 Till, silty and sandy, olive -
gray ; many thin layers o f
sand and gravel between 78
and 126, some boulders .

-50 '

-75 -

-100 -

-125 -

-175 -

-200,

-225 -

250-

275 -

300



Ward County
LOCATION : 155-83-4aaa

ELEVATION : 1,748 feet
above sea level

TEST HOLE 3327
(Continued)

	

DATE DRILLED: June 1, 1966

DEPTH : 465 feet

MATERIAL DESCRIPTION

263-347 Interbedded clay, silt ,4
and sand, light-olive-
gray .

U_
I
a

POTENTIAL(MV)

	

of RESISTANCE(OHMS)
100

	

X100 --.

1

393-396 Boulders .

396-430 Gravel, fine to coarse ,
and medium to coarse sand ;
same boulders .

430-456 Shale, sandy, olive-gray .

456-465 Sand, very fine, light -
greenish-gray .

Observation well, depth 420 feet .
136



Ward County

	

TEST HOLE

LOCATION ,

	

155-53-9aa a

0 0-16

16-3 2

-25 -

32-5 0

-50 50-23 5

-75 -

-100 -

-125 -

W

W

w

z

W

-0

-150 -

11

a
w

-175 -

U

-ZOO,

225 -

235-262 Gravel, fine to coarse ;
abundance of boulders .

2367
DATE

	

DRILLED :

	

July 16, 196 5

DEPTH : 460 feet

u

a.
4 CD

POTENTIAL(MV) ¢OJ RESISTANCE (OHMS)
50

- b 500--)

ELEVATIO N

0

0J H
wz

	

MATERIAL DESCRIPTIO N
0]

	

4

1,793 feet
above sea leve l

Till, silty and sandy ,
yellow-brown .

Till, silty and sandy ,
olive-gray ; few pebbles .

Gravel, fine to medium,
sandy .

Till, silty and sandy ,
olive-gray ; abundance of
lignite chips, few thi n
layers of gravel and sand .

250 -

300

275 -

262-360 Till, silty and sandy ,
olive-gray ; few boulders
and thin layers of gravel .

137



TEST HOLE

	

2367
(Continued )

Ward County
LOCATION : 155-83-9aaa

ELEVATION :1,793 fee t
above sea level

DATE DRILLED: July 16, 1965

DEPTH 460 feet

30 0

325

3:50
C-

is

360-422

	

Till, silty and sandy ,
olive-gray ; few pebble s
and boulders .

375

400

422-438

	

Shale, medium-gray .

H 42 5
w
C.1

w

Z

CO
438-460

	

Clay, very sandy, dark -
greenish-gray .

45 0

.Y.

H

M

W

0
L

C

fa Two observation wells, depth 50 fee t475
and 260 feet .

500

525

550

-57 5

600 138

MATERIAL DESCRIPTION

	

POTENTIAL(MV )
50

U_

Q V,
O

c~



TEST HOLE 323 9

LOCATIO N

ELEVATION

Ward Count y

155-83-llabb

1,739 fee t
above sea level

DATE DRILLED' July 27, 196 5

DEPTH, 320 fee t

Owz

	

MATERIAL DESCRIPTIO N
0 D

.25 -

-75 -

-100 -

U

-125 -

-150 -

-175 -

-200•

215-296 Interbedded clay, sandy ,
gray, fine sand, and black
lignite .

-22 5

25 0

27 5

-300

U
O
O



TEST HOLE

	

3239
LOCATION : 155-83-llabb

	

(Continued )

ELEVAT ION : 1,739 feet

DATE DRILLED : July 27, 196 5

DEPTH : 320 feet

Ward County

above sea level

MATERIAL DESCRIPTION

	

POTENTIAL(MV )
50

296-320 Sandstone, fine, light -
greenish-gray .

Observation well, depth 73 feet .

140

2-
a.

0O
U

325 -

350 -

375-

40 0

425-

45 0

475

500

525

5150 -

7 5

00



LOCATION
Ward Count y

155-83-i8ab U .S . Geol . Surveyli DATE

	

DRILLED : 194 7

ELEVATION 1,570 fee t
above sea level

DEPTH :

	

500 feet

U

wz

	

MATERIAL DESCRIPTIO N

rj 770

1- 25

151 1
! b ~

-50" o
I S

- 75

105-120 Lignite and lignitic shale .

120-160 Shale, blue .

1[25

0 c75

	

TEST HOL E

w

z

r [2 5

w

150 -

z
F

160-166

	

Lignite .

a
W

166-175

	

Shale, gray .

175 - 175-178

	

Lignite .

178-243

	

Shale, gray, and sand ; water .

200-1

	

a

1 ti
0

225 ;

c

of

I

	

~

243-244

	

Shale, hard, black .

244-246

	

Shale, sandy, black ; water
and gas under pressure .

24-280

	

Snale, gray .

220-290

	

Sandstone and shale .

290-316

	

Sandstone ; water .

0-108

	

Sand and gravel ; water .

14 1



	

Ward County

	

TEST HOLE

	

LOCATION : 155-83-18ab

	

U .S . Geol . Survey''

	

DATE DRILLED : 1947
(Continued )

	

ELEV'ATION : 1,570 feet

	

DEPTH : 500 fee t

above sea leve l

MATERIAL DESCRIPTIO N

U

a
0

jZ

U_

S
O.

W o
0

300

316-385 Shale, gray.

32 5

350

37'5-

400 .

425-

385-397 Shale and sandstone, hard .

397-410 Shale, brown .

410-418 Sandstone ; water and gas
under pressure .

418-500 Shale, hard ; gas .0

450 -

475

50 0

525 -

55 0

575

60C

1/ From LaRocque and others, 1963 .
142



	

Ward County

	

TEST HOLE 140 5

	

LOCATION 155-84-lbcc

	

DATE DRILLED : 1958

	

ELEVATION . 1,578 feet

	

DEPTH . 63 feet
above sea level

U

0O
JH

	

a.
a

wz

	

MATERIAL DESCRIPTION

	

o
0

0D Via-

w

0

25 -

0-4

	

Till, sandy, yellow-brown .

4-16

	

Gravel, fine to coarse .

,,-o a

°

o,-16-21

	

Till, yellow-gray .

N.

a, a.+
21-47

	

Till, sandy, yellow-gray.

oo a
N

F 50 ~

47-63

	

Till, sandy, greenish-gray
to brown .

°°o 0

w
V

p ° c

A

75

Ward County

	

TEST HOLE

	

140 4

LOCATION

	

155-84-lbcd

	

DATE DRILLED :

	

195 8

ELEVATION : 1,578 feet

	

DEPTH :

	

147 fee t

u
o
0
r

wz

above sea level

v
=a.
cc 0JMATERIAL DESCRIPTIO N

0 0-12 Till, sandy, brown .

12-23 Sand, medium to coarse .

23-35 Till, silty, green .

25 -

35-56 Sand, fine to medium .

50 -

a
56-68 Gravel, fine, and coarse sand .

w
68-83 Till, silty, green .

w
a.,
-75 . v

w 83-116 Gravel, fine to medium, and
coarse sand ..

aq
F

a

-100- 1

a 116-127 Sand, fine to coarse .

-125

127-147 Clay, sandy, gray .

0
F

150
C7

--175

	

143



Ward County

	

TEST HOLE 140 3

LOCATION 155-84-lbdd l

ELEVATION : 1,574 feet
v

	

above sea leve l

O
0
J f-

wz

	

MATERIAL DESCRIPTION

DATE DRILLED: 195 8

DEPTH : 73 .5 fee t

U_

A.
Q O

CD
O

0 0-13

13-31

-25 - w

31-34

H

w
w

m
34-46

N.

	

50 -

H

46-5 2

52-6 3
075
0

a
w

a 63-73 . 5

a
0

V
ti

100 -
0
w

Till, yellowish-gray, an d
fine gravel .

Sand, fine to medium .

Sand, coarse .

Till, olive-gray ; abundance
of lignite chips, thin layers
of sand -

Sand , , coarse ; abundance of
lignite chips .

Till, sandy and gravelly ,
olive-gray .

Clay, silty, gray .

-
.u,a
O'0 c

125

Ward County

	

TEST HOLE 3329

LOCATION . 155-84-lbdd2

ELEVATION : 1,565 feet
above sea leve l

O
0
-H-
h,
h,z
0

Ur
H w
Ha

20~—0-5

	

Silt, yellow-brown .

5-21

	

Interbedded clay, yellow -
brown, and fine sand .

21-31

	

Clay, black .
25 -

w

31-34

	

Lignite, black .

H 34-45

	

Clay, silty, black .
G7

W
o0

45-70

	

Interbedded sand, fine ,
w -50 - and light-olive-gray shale .

51
H

x

H - 75 -
M

W

F

- 100 -

125 144

DATE DRILLED: June 3, 196 6

DEPTH ; 70 feet

U

a O
¢

O
O J

RESISTANCE (OHMS )POTENTIAL (NV )MATERIAL DESCRIPTIO N



Ward county

	

TEST HOLE 3220

LOCATION ,

	

155-85-llcd d

ELEVATION 1,941 feet
above sea leve l

V

O
O

DATE DRILLED : June 4, 196 5

DEPTH : 220 feet

w

°z

	

MATERIAL DESCRIPTION
5 0

0

	

0-45

	

Till, silty and sandy, yellow
brown to olive-brown ; few
pebbles .

•25 -

45-18 9

` 50 '

-75 -

-100 -

-125 -

a
C)

H

W

z
w -150 -

H

R -175 -

189-19 4

-2OG

194-22 0

225 -
0

8

5

-250 -

275 .

W

300

Till, silty and very sandy ,
olive-gray .

Silt, light-olive-gray ;
abundance of lignit e
chips .

Sandstone, very fine, light-
olive-gray to light-greenish-
gray .

14 5



Ward Count y
LOCATION . 155-86-24bbb

	

DATE DRILLED : June 5, 196 5

ELEVATION :

	

DEPTH : 200 feet
U
0
0J h—
w z

TEST HOLE 3222

2 5

0

U
S
a
Q co

MATERIAL DESCRIPTION

	

POTENTIAL(MV) m o RESISTANCE (OHMS)

	

0-34

	

Till, silty to sandy,

	

50

	

500	 ,

yellow-brown to olive-gray
few thin layers of sand

	

=oo °
and gravel .

~ o0 0
0 0 °

	

34-52

	

Sand, medium to very coarse . (

	

o o °

-50 -
52-71

	

Silt, clayey and sandy ,
olive-gray .

71-76

	

Sand, coarse .

-7'5 -
76-134 Till, sandy, olive-gray ;

few pebbles and boulders .

-100 -

150

125

138-184 Till, silty and sandy ,
olive-gray .

134-138 Gravel, fine ; abundance
of lignite chips .

175 -

184-200 Shale, sandy, olive-gray .

200.

25 .

250 -

275

Observation well, depth 50 feet .

300

	

146



Ward Count y
LOCATION

	

155-87-17bab

TEST HOLE 3224

DATE DRILLED : June 7, 196 5

DEPTH

	

440 fee t

U

ELEVATION :

U

O
0

0L z

	

MATERIAL DESCRIPTIO N

0

25 -

40-75 Till, silty and sandy ,
olive-gray ; few pebble s
and boulders .

50 -

-75 -

-100 -

-125 -
a
U

-150 -

-175 -

182-250 Till, silty to sandy ,
olive-gray .

-206

-225 -

250-404 Silt, clayey and sandy ,
olive-gray .

250--?

147300



Ward county

	

TEST HOLE

	

322 14

LOCATION : 155-87-17bab

	

(Continued)

	

DATE DRILLED: June 7, 1965

ELEVATION :

	

DEPTH : 440 fee t

0
o,-
wZ

	

MATERIAL DESCRIPTION

300

325

-350

375

400
404-440 Sandstone, very fine, dark -

greenish-gray .

42 5

450
Two observation wells, depth 38 feet
and 100 feet .

475 -

500 '

525 -

550 -

575 -

GOO
148



Ward county

	

TEST HOLE 322 3

LOCATION

	

155-87-28cc c

ELEVATION ,

U

0 0-20

20-30
25

30-7 0

-50
a

70-83

- 75

83-120

100 -

-125

U

O

C
a

-

	

15'
H

Gl

-150

H

M

W

-175

-200.

-225

-250 -

275

Interbedded clay, sand, and
yellow-brown gravel .

Till, silty and sandy ,

olive-brown; few pebbles .

Till, silty and sandy, olive -
gray ; few pebbles and

boulders .

Till, silty and very sandy ,

yellow-brown ; few pebbles,'
abundance of lignite chips'.

Interbedded shale, olive-

brown, yellow-brown silt ,

and fine sand .

DATE DRILLED : June 7, 196 5

DEPTH : 120 feet

0
0m--
0 —

Luz

	

MATERIAL DESCRIPTION

	

POTENTIAL(MV )
00 0

300

	

149



Ward County

	

TEST HOLE 2365
LOCATION

	

156-81-5bbb

ELEVATION : 1,555 fee t
above sea leve l

0 0-14

	

Till, silty and sandy ,
yellow-brown .

U
O
O

f
wz

	

MATERIAL DESCRIPTIO Nc?~

DATE DRILLED : July 15, 196 5

DEPTH : 140 fee t

U_

aacs
0 0

14-28

	

Till, silty and sandy ,
olive-gray .

25 -

-50'

	

28-42

	

Sand, fine to coarse, and
fine gravel .

	

42-88

	

Till, silty and sandy ,
olive-gray ; few boulders .

75

88-140 Clay, sandy, greenish-gray .

100

125 -

150 -

-175 -

-200.

-225 -

250 -

275 -

30O

	

150



TEST HOLE 1
U .S . Geol . Survey)

Ward County
LOCATION : 156-81-17cc c

ELEVATION : 1,583 feet
above sea leve l

a0
J F
°wz

	

MATERIAL DESCRIPTIO N
o D

0 0-1

1-1 5

15-1 8

25 -
18-2 5

25-36

36-9 6
50^ b

ati0
-75 -

96-109

100 -

109-13 8

0

125 -
w
cs
0
0
0

W

H -150 -

N
e.

H
a

a -175 -

-206

-22 5

-250 -

275 -

J From LaRocque and others, 1963 .

300

	

151

DATE DRILLED : August 1, 194 7

DEPTH : 138 fee t

U_

a
< 0
¢mo o

Soil .

Clay, yellow .

Sand and gravel .

Clay, sandy, gray .

Gravel with thin strips of
gray clay .

Clay, sandy, gray, with
some gravel .

Sand, fine, and gravel .

Clay, gray .



Ward County

	

TEST HOLE 1398

	

LOCATION

	

156-82-4aaa

ELEVATION : 1,615 feet
above sea level

O
O
w H

	

wz

	

MATERIAL DESCRIPTIO N
can

DATE DRILLED : 1958

DEPTH : 157 .5 feet

0 0- 2

2-31

-25 -

31-149

-50 '

-75 -

C7

-I00 -

-125 -

N.
149 -

tc 157 . 5-150

a
q
0a -175 -
D

w
0

-200•

w

.22 5

250 -

275 -

300

Soil, black .

Till, gravelly, yellow-
brown .

Till, silty and sandy, gray ;
few thin layers of sand and
gravel .

Clay, silty, gray .

15 2



Ward County

	

TEST HOLE

	

1396
DRILLED :

	

1958LOCATION .

	

156-82-16aaal

	

DAT E

ELEVATION : 1,625 feet

	

DEPTH :

	

136 .5 feet
above sea leve l

O

U_

a
Q V'n . -

0 =
wz

	

MATERIAL DESCRIPTION

	

C o
( 0

0 0-10

	

Interbedded sand and

-25 -

yellow-gray clay .

10-35

	

Till, silty and sandy ,
yellow-gray .

-50 -

35-39

	

Till, silty and sandy, gray .

39-46

	

Gravel, fine to coarse .

-75 -

46-86

	

Till, silty and sandy, gray ;
few thin layers of gravel .

-100 -

C,

66-104

	

Gravel, fine .

-125 -

104-130

	

Till, silty and sandy, gray ;
abundance of lignite chips .

H
w 130 -
w

0

136 .5

	

Clay, sandy, gray .

z F
C 7-150 -
00

H

w
w -175 -

'J
t'
N

-200.

-225 -

-250 -

-275 -

300 153



Ward County

	

TEST HOLE 1397
LOCATION 156-82-16aaa2

	

DATE DRILLED : 1958

ELEVATION : 1,625 feet

	

DEPTH : 157 .5 feet

v

	

above sea level
U

tl
o

	

a.
Q o

wz

	

MATERIAL DESCRIPTION

	

o of

0-22

	

Till, sandy and gravelly ,
yellow-gray .

22-143 Till, sandy and gravelly ,

25 -

	

gray ; few pebbles .

-75 - ,ti

a

-100 -

-125 -

W

W

o'o G

Z

148 -
157 .5

	

Clay, sandy, gray .
-150 -

x
0
i5

A
4
O

W
0

A -175 - 0

w

_200.

-225 -

-250 -

275 -

300 154

C)



Ward Count y
LOCATION , 156 -82-31ddd

ELEVATION : 1,623 feet
above sea leve l

0

o
J F
wz

	

MATERIAL DESCRIPTIO N
V V

0-33

	

Till, gravelly, yellow -
brown .

TEST HOLE 1400

DATE DRILLED : 195 8

DEPTH : 189 feet

.,_

aQ 0

CO
o

25 -

50 '

-75 -

V

-100-

-125 -

-150 -

	

33-64

	

Till, gravelly, gray .

	

64-66

	

Gravel, fine to medium .

66-177 Till, gravelly, gray .

177-189 Clay, silty, gray .

a
0

-200

. 75-

a
Y

-225 -

250 -

-275 -

155



Ward County
LOCATION 156-82-349cc

TEST HOLE 1395

DATE DRILLED : 195 8

DEPTH : 115 .5 feetELEVATION : 1,636 feet
above sea leve l

-(2.
0
0
J F -
wz

	

MATERIAL DESCRIPTIO N

0 0-32

	

Till, gravelly, yellow -
brown .

25

32-53

	

Till, gravelly, gray .

50
Hm 53-56

	

Sand, coarse .

56-104

	

Till, gravelly, gray

175

100
104 -
115 .5

	

Clay, very sandy, gray.

00
F

125
0
0H 0

W

z

4,F
O
[w

H

z
N
w

150 -

n 17 5

200

-22 5

25 0

2'75

156
300

U

O.
4 0
CE o



E

w
w

-

E9

a-

W

a -

Ward County

	

TEST HOL E
LOCATION

	

156-82-34ddd

	

U .S . Geol . Survey --J

	

1-16

	

Clay, yellow, with some
gravel .

	

25 -

	

16-29

	

Clay, brown, with some
gravel .

	

29-33

	

Clay, sandy, gray .

	

33-35

	

Sand and gravel .

	

35-51

	

Sand, fine .

	

51-71

	

Clay, silty, sandy, gray ,
with some gravel .

	

75 -

	

71-75

	

Clay, sandy, gray, with some
lignite fragments and gravel .

	

75-95

	

Clay, sandy, gray, with thick
strips of gravel .

	

95-99

	

Clay, sandy, gray, and fin e
sand .

99-106 Clay, sandy, silty, gray .

106-114 Boulder, granite (soft) .

114-126 Clay, sandy, silty, gray .

Note : Top of Fort Union Group probably
is not at a depth of 99 feet as
reported by LaRocque and others ,
1963, but may be at a depth o f
114 feet .

1/ From LaRocque and others, 1963 .

DATE DRILLED : August 2, 1947

DEPTH : 126 feetELEVATION : 1,618 feet
above sea leve l

0

a
50 -

a

0
w

150 -

175 -

200.

25 -

250 -

275 -

c.)
—

O
a

0—

	

a c~
wz

	

MATERIAL DESCRIPTION

	

cr 0

0-1

	

Soil .

157



TEST HOLE 140 1Ward County
LOCATION , 156-83-4aa a

ELEVATION : 1,642 feet
V

	

above sea level

DATE DRILLED : 195 8

DEPTH : 157 .5 feet

0
J H
o-
wz MATERIAL DESCRIPTIO N

D

u_
x
a
a c0
R G
(p J

0 0-9

	

Interbedded clay, sand,
and fine brownish-gray gravel .

9-21

	

Till, gravelly, yellow-

gr ay .
25

21-146

	

Till, gravelly, gray ; few
boulders .

50

T'
b

75
•.1

m

100 -

125 -
H

W

a. 146 -

157 .5

	

Clay, sandy, lignitic ,
gray .

H -150 -

H

W

a I75 -

-200•

.22 5

250 -

275 -

300

	

158



Ward County

	

TEST HOLE 1402

	

LOCATION

	

156-83-6aa a

ELEVATION : 1,698 feet
above sea leve l

O
0
f

	

wz

	

MATERIAL DESCRIPTIO N

0 0-13

	

Till, gravelly, yellow -
brown.

13-28

	

Till, gravelly, gray .

25 28-31

	

Sand, fine to medium.

31-169

	

Till, gravelly, gray .

5 0

75

H

100

125
H

W

Or

T.

H 150

57

H

w
W

169 -
178 .5

	

Clay, sandy, gray .

a -175

22 5

250

275

DATE DRILLED : 1958

DEPTH

	

178 .5 fee t

U_

a.
a.
¢

0
D

159



0

25 -

H

W

50'

N

m

75 -

H

H

a
wF100 -
a

125-

-.L I50

Ward County

	

TEST HOLE 3240
LOCATION

	

156-83-25bbc l

ELEVATION : 1,628 fee t
above sea level

0
OJ~ -
O
Z

f7

Ward County

	

TEST HOLE 3240A
LOCATION . 156-83-25bbc 2

ELEVATION : 1,628 feet

	

DEPTH :
above sea level

–0

	

XOJH

	

6
O–40

wz

	

MATERIAL DESCRIPTION

	

POTENTIAL NV )

2 5

-O

	

500-13

	

Gravel, fine to coarse
rusty .

13-45

	

Till, sandy, olive-gra
thin layers of sand an d
gravel .

oa

a

5

n o a

w 5 00 ~

50
H

H

W

75

m
H
co

100 160

	

15-20

	

Gravel, fine to medium .

20-28 Till, silty and sandy ,
olive-gray ; few pebble s
and boulders .

Observation well, depth 82 feet .

DATE DRILLED : July 28, 196 5

DEPTH : 125 feet

U_

Q 0
MATERIAL DESCRIPTION

	

POTENTIAL (MV) o0 RESIS TAN CE (OHMS )
	 1000

	

w

DATE DRILLED : August 30, 196 5

90 feet

RESISTANCE (OHMS)
500--f



TEST HOLE 332 8Ward Count y
LOCATION : 156-83-29ddd

ELEVATION : 1,753 fee t

c.)

	

above sea level

O
O
J
r

o

0

25 -

50 -

75 -

125 -

-150 -

H
a
w
R -175 -

DATE DRILLED : June 3, 1966

DEPTH : 300 fee t

.225 -

-200•

275 .

a
0

275 . i5

250 -

MATERIAL DESCRIPTION

	

POTENTIAL(MV )

	

0-33

	

Till, silty and sandy,`

	

10 0

yellow-brown ; som e
pebbles .

	

33-62

	

Till, silty and sandy ,
olive-gray .

	

62-95

	

Sand, very fine to medium .

95-229 Till, silty and sandy ,
alive-gray; some thi n
layers of sand and gravel ,
few boulders .

229-239 Gravel, fine to coarse ;
some boulders .

239-265 Till, silty and sandy ,
olive-gray ; some boulders .

265-300 Sand, fine, light-greenish -
gray ; brownish-gray shal e
between 265-268 and 287 -
291 .

161



Ward Count y
LOCATION ,

	

156-84-5acc

TEST HOLE 1512

DATE DRILLED :

	

195 9

ELEVATION : 1,572 fee t
above sea level

DEPTH : 147 fee t

0 u_
0J f O.

wz . MATERIAL DESCRIPTION
Q 0
00 0

0

	

0-4

	

Soil, black .

4-21

	

Till, brown .

21-138 Till, olive-gray .

F

W

z

H

x
E
P.

2 5

-50

- 7:)

100

4,

-125

138-147 Clay, sandy, greenish-gray .

-150

175

Ward County

	

TEST HOLE 1511

LOCATION : 156-84-5ad c

ELEVATION : 1,575 feet
above sea leve l

0
Jf

	

wz

	

MATERIAL DESCRIPTIO N

0

	

w

	

0-4

	

Soil, black .

	

ro

	

4-11

	

Till, gravelly, brown .

ll-33

	

Sand, coarse, and sandy

	

H . P5 - m

	

olive-gray clay.

w

	

~
33-42

	

Clay, sandy, greenish-gray .

w

DATE DRILLED : 195 9

DEPTH : 42 fee t

-75 -

162



Ward County

	

TEST HOLE 151 3

LOCATION

	

156-84-5bdc

ELEVATION : 1,772 fee t
above sea level

O
J r

oz

	

MATERIAL DESCRIPTIO N

0 0-4

	

Soil, brown .

w
4,

4-21

	

Till, gravelly, yellow .

25 -

21-54

	

Till, gravelly, gray .

F

W

-50 -

a

H
U

H

E

a

-75 -

a
O

a

54-63

	

Clay, sandy, greenish -

gray .

a 0

100

.0

a

H
F

DATE DRILLED : 195 9

DEPTH : 63 feet

U_

O.

Q 0-I
0

Ward County
LOCATION

	

156-84-23cd c

ELEVATION : 1,578 feet

TEST HOLE 1508

DATE DRILLED : 1959

DEPTH : 115 feet
above sea leve l

V

0
0
J H
o -

wz

	

MATERIAL DESCRIPTIO N

0 0-5

	

Soil, brown .

5-21

	

Till, yellow .

21-63

	

Till, gray .

25

w

50

F

w

a
H 63-106

	

Till, gray and brown .

75

F

a
100 -

a
106-115

	

Clay, sandy, greenish-gray .

7'
0

c7
125 -

C
a

M
O

N.

150 - 163



Ward County

	

TEST HOLE 1509
LOCATION

	

156-84-23dcc

	

DATE DRILLED : 195 9

f9
O

	

a.
-I I-

	

0 -

	

cc 0

	

z

	

MATERIAL DESCRIPTIO N
0 D

- 0

	

0-2

	

Soil, black .

ELEVATION : 1,568 feet

	

DEPTH ; 126 feet

U

	

above sea level
U

2-10

	

Gravel, medium, clayey ,
yellow.

25

	

10-21

	

Gravel, fine to medium .

21-62

	

Sand, coarse .

62-95

	

Till, gray .

95-106 Clay, sandy, greenish-gray .

106-126 Clay, lignitic, brown .

12 5

150

Ward County

	

TEST HOLE 1510

LOCATION

	

156-84-23ddc

ELEVATION . 1,572 feet
above sea level

0-2

	

Soil, black .

2-11

	

Till, brown .

11-41

	

Till, yellow, and fine t o
medium gravel .

w
W

5 0

7 5

10 0

0

	

41-52

	

Clay, silty, black .

	

52-61

	

Clay, sandy, greenish-
gray .

	

61-73

	

Clay, sandy, gray.

-100--

	

164

DATE DRILLED : 195 8

DEPTH : 73 feet

0 o a

00 <

o` c
0 0 ~

0

	

_U

Or
Q C.7

wz

	

MATERIAL DESCRIPTION

	

¢o
of

00



Ward County

	

TEST HOLE

	

1408

DRILLED :

	

1958LOCATION ,

	

156-85-2abb

	

DAT E

ELEVATION . 1,650 feet

	

DEPTH :

	

52 .5 feet
above sea level

U_Z o-
0

	

S
JH

	

a.
Q (7

wwz

	

MATERIAL DESCRIPTION

	

LEg o
0 D

0 Soil, black .

25

3-31

	

Till, yellow to yellow -
gray, and fine gravel .

H

W

w

w

z 50

31-42

	

Till, gravelly, gray .

42-52 .5

	

Clay, silty, gray .

x
H

W

W - 75
R

100

DATE DRILLED : 195 8

DEPTH : 105 fee t

0 0-16 Till, silty, yellow-gray.

16-27 Till, silty, gray .

- 25
27-34 Gravel, fine,

	

sandy .wF
b 34-57 Till, light-gray .

-50

e

H

c~

57-95 Gravel, fine, sandy .
w
w
w

z 75

S
95-105 Clay, silty, gray .

W

W 100

C7

0

125

O

C
C

150 16 5

Ward County

	

LOCATION

	

156-85-2bab

ELEVATION : 1,652 fee t
above sea level

t7
0
J-

	

wwz

	

MATERIAL DESCRIPTIO N
00

TEST HOLE 1407



TEST HOLE 140 6Ward Count y
LOCATION' 156-85-2bb b

ELEVATION : 1,652 fee t
above sea level

DATE DRILLED : 195 8

DEPTH : 63 feet

0

0
MATERIAL DESCRIPTIO N

0

e,

0-23

	

Till, sandy and gravelly ,
yellow to brown .

23-32

	

Till, bluish-green.

25

0
W
H

32-43

	

Gravel, fine to medium .

c7
43-54

	

Sand, coarse .

50 -
-r 54-63

	

Clay, very sandy, gray .

00w

75

a

4,ti
P0.

100-

12 5
E.

W

P.

H

	

150

P.

W

0

	

175

200.

25 -

250 -

275 -

166



Ward Count y
LOCATION . 156-85-31dd d

ELEVATION :

U

-4o r
wz

	

MATERIAL DESCRIPTIO N

Till, sandy, yellow -
brown ; few pebbles .

TEST HOLE 3221

DATE DRILLED : June 4, 196 5

DEPTH : 220 fee t

U
A.
A..1 ca
CC o

00

RESISTANCE (OHMS )
	 500 -+

0 0-20

20-23

-25 -

23-20 1

-50 -

-75 -

-100-

b
'g

-125 -

S

H

w

H -150 -

H

W

-175 -

201-204 Lignite, black

204-220 Sand, very fine, silty ,
olive-gray .

-225 -

00
w

-250 -

275 -

Gravel, fine to medium ,

sandy, rusty .

Till, silty and sandy ,
olive-gray ; few pebbles ,
boulders, and thin layer s
of sand and gravel .

300—

	

167



	

Ward County

	

TEST HOLE

	

LOCATION

	

156-86-20bb

	

U .S . Air Force

	

DATE DRILLED . 1961

	

ELEVATION : 2,148 feet

	

DEPTH : 101 fee t
above sea leve l

Ce
O
J H

	

wwz

	

MATERIAL DESCRIPTIO N

0 0-35

	

Till, silty and sandy,

25

brown to gray-brown .
0 0 °

0o a

0o a

0o a

50 -

w 35-59

	

Till, silty and sandy,
dark-gray .

—

AG 4

oo ~

Q Oa
0 59-62

	

Sand, fine to coarse .

62-100

	

Till, silty and sandy,
0o a

00 ~dark-gray .
0o -75 - 0
0o a

00 0

oa s

0o .
100-

E.

	

125 -

W

z

150 -

A.

175 -

200.

-225

250

27 5

300--- 168



-600

	

16 9

Ward Count y

LOCATION : 156-86-21cc1

Great Northern Railway
Berthold test 2

(Continued) DATE DRILLED : 1927

ELEVATION :

	

DEPTH : 500 fee t

MATERIAL DESCRIPTIO N

296-304 Sandy shale .

304-306 Hard shell, dark red .

306-320 Sandy shale .

320-325 Quicksand .

325-335 Sandy shale .

335-345 Quicksand .

345-472 Fine clay, sand, and water .

-375 -

-400-

-425 -

-450-

472-476 Coal .

476-492 Marl and soapstone .

492-494 Coal and water .

494-500 Marl and soapstone .
500 '

525 -

550 -

575 -

U

0O

OZ

U_

a
CD¢ O

0 -1

a
E
P.

300

325 -

-350 -

-475 -



0

2 5

-5 0

-75 -

ro
-100 -

-206

-22 5

-250 -

-275 -

300

Great Northern Railway

Berthold test 2
Ward Count y

	

LOCATION

	

156-86-21cc l

ELEVATION :

U
CD

F -

	

° z

	

MATERIALDESCRIPTIO N

0-35

	

Yellow clay .

35-40

	

Brown sand rock .

40-72

	

Hard blue clay .

72-75

	

Boulders .

75-100 Hard blue clay .

100-115 Hard shell rock .

115-160 Brown clay, soft .

160-165 Some gravel, some water .

165-170 Bluish clay .

170-190 Sandy clay, light in color .

190-195 Broken stones and clay .

195-222 Sandy clay, soft .

222-240 Quicksand .

240-252 Bluish-gray sandy shale .

252-265 Coal blossom .

265-270 Shale .

270-296 Blue sandy shale .

170

DATE DRILLED : 1927

DEPTH : 500 feet

U



Ward County
LOCATION ,

	

156-86-21cc 2

ELEVATION :

U

<D
0

0
—

wz

Great Northern Railway
Berthold test 1

	

DATE DRILLED : 191 8

DEPTH: 287 fee t

U_

0-
.1 CD
¢o

JMATERIAL DESCRIPTIO N

0

25 -

-50 -

0-45

	

Yellow clay .

45-50

	

Dry sand .

50-60

	

Clay .

6o-65

	

Dry sand .

65-90

	

Clay .

-75 -

90-130 Wet sand and clay .

100-

125

130-225 Blue clay and shale .

150

17 5

200.

-225

	

225-232 Wet sand .

232-255 Blue clay .

250 -

275 -

255-260 Wet coarse sand .

260-266 Coarse sand .

266-287 Hard clay with small streak s
of sand .

171



DATE DRILLED : 1961

DEPTH : 104 fee t

Ward County
LOCATION

	

156-87-9cb

ELEVATION : 2,231 feet
above sea leve l

0

O
0
J ~.
o
wz

	

MATERIAL DESCRIPTIO N
(so

TEST HOL E
U .S . Air Force

0 0-26

	

Till, silty and sandy ,
brown .

-25 -
26-104 Till, silty and sandy, gray

to dark-gray .

E

W

W

z

E

W

-50 -

-75 -

-100 -

125 -

150 -

175 -

-200.

225 -

250 -

275 -

172



LOCATION,

ELEVATIO N

U

O
O0 r
—

W Z
0 0

0

25 -

50 '

75 -

100 -

0

125 -

-150 -

-175 -

-200,

-225 -

-250

ti
w

300

Ward County TEST HOLE 3226

156-87-15cdd DATE

	

DRILLED :

	

June 8, 196 5

DEPTH : 280 feet

U_

a0
Q V'

MATERIAL DESCRIPTION POTENTIAL(MV)

	

a RESISTANCE (OHMS)
F--

	

50

	

500-p

	

0-20

	

Till, silty and sandy ,
yellow-brown .

	

20-65

	

Till, silty and sandy ,
olive-gray ; few pebbles .

	

_

	

65-75

	

Gravel, fine to coarse ,
sandy .

Observation well, depth 70 feet .
17 3

75-150

	

Till, silty and sandy ,
olive-gray ; few pebbles and
boulders .

150-236 Till, silty and sandy ,
olive-gray ; many boulder s
and thin layers of gravel .

260-280 Shale, light-greenish-gray ,
and lignitic brownish-black
clay .



Ward County

	

TEST HOLE 322 5
LOCATION : 156-87-34ccd

	

DATE DRILLED : June 8, 196 5

ELEVATION :

	

DEPTH : 200 feet

O 0-3 0

25

30-130

50 '

75 - w

100-

m
5

125-

w 130-17 1

Nn

H MO-

a. 171-20 0

AI

	

17'5

c;F
a0

20O N
0,
W

-22 5

250 '

275 -

30D

Till, silty and

	

`

	

50
sandy, yellow-brown ; few
pebbles .

Till, sandy, olive-gray ;
few boulders .

Till, silty and sandy ,
olive-brown ; abundance of
lignite chips .

Interbedded shale, medium -
gray, black clay, and black
lignite .

17 4

U
U_

o

	

=a
a o
a0 o

_1 1-0

canm
MATERIAL DESCRIPTION

	

POTENTIAL(MV )



Ward Count y

LOCATION

	

157-81-5ab b

ELEVATION : 1,557 feet
above sea leve l

0 0-28

	

Till, silty and sandy, '

	

` 50

yellow-brown .

	

l

25
28-35

	

Sand, medium, clayey .

35-50

	

Till, silty and sandy ,
olive-gray; few thin layer s

of sand .

50

64-68

	

Sand, coarse .

50-664

	

Till, silty and sandy ,
olive-gray ; abundanc e
of pebbles .

- 75
68-149

	

Till, silty and sandy, olive -
gray; abundance of boulder s
and thin layers of sand and
gravel .

-100

F

a,

125

149-161

	

Shale, silty, olive-gray .
H -150

H
w
w

161-165

	

Sandstone, fine, greenish -
gray .

165-180

	

Shale, sandy, olive-gray .
a -175 a

U

OO

o z
wz MATERIAL DESCRIPTION

	

POTENTIAL (MV )

TEST HOLE 3246
DATE DRILLED : August 4, 1965

DEPTH : 180 feet

RESISTANCE (OHMS )
	 500 --a

c

U_

Q.
acaCD o

3,

422 5

-25 0

275

17 5



LOCATION .

ELEVATION ;

Ward County
157-82-3bbb

1,611 feet

Seismograph
shot point

Driller's log
DATE DRILLED :

	

August 3, 196 5

DEPTH :

	

300 feet
U
0

above sea level

U
O
J H no

z MATERIAL DESCRIPTION mo
0-55

	

Clay .

2 5

50

55-205 Sand, gravel, and clay .

75

100-

125 -

z
H-150 -

a
W

175 :

-206

205-300 Shale .

-225

-250

275

17 6



Ward County
157-82-14bb b

1,602 feet
above sea level

TEST HOLE 3241

LOCATION :

ELEVATIO N

v
0
0J F

u,z

	

MATERIAL DESCRIPTION

DATE DRILLED : July 29, 196 5

DEPTH : 200 fee t

0

25 -

50 -

75 -

100 -

125 -

Z'
F
M

G

a,

-200-

-225 -

-250 -

-275 -

300

0-20

	

Till, silty and sandy ,

yellow-brown ; few

pebbles .

20-55 Till, silty and sandy ,
olive-gray ; few thin layer s
of gravel .

55-75

	

Sand, medium to coarse ,
and fine gravel .

75-151 Till, silty and sandy ,
olive-gray ; few boulder s
and thin layers of san d
and gravel .

151-200 Shale, silty and sandy ,
olive-gray .

Observation well, depth 71 feet .

177



	

Ward County

	

TEST HOLE

	

LOCATION 157-82-28ddd

	

U .S . Geol . Survey

ELEVATION . 1,619 fee t
above sea level

1947

0

U
U
O

1-
0 -
Lu Z
O~ MATERIAL DESCRIPTIO N

0-2

	

Soil .

DATE DRILLED : August 1 ,

DEPTH : 210 feet

25 ,

50 '

75

00

25

2-17

	

Clay, yellow, with some gravel .

17-23

	

Clay, sandy, brown, wit h
some gravel .

23-28

	

Clay, sandy, gray, with some
gravel .

28-31

	

Gravel .

31-35

	

Clay, sandy, gray, with strip s
of gravel .

35-40

	

Gravel .

40-46

	

Clay, sandy, gray, with
strips of gravel .

46-47

	

Gravel .

47-83

	

Clay, sandy, gray, with some

gravel .

83-91 Clay, sandy, gray, with thi n
strips of gravel and lignit e
fragments .

91-94

	

Gravel, with strips of gray
sandy clay and lignit e
fragments ..

94-100 Clay, sandy, gray, gravel ,
with thin strips of lignit e

fragments .
150

0

a
75 '

-20C

-225

100-119 Clay, sandy, gray, with grave l
and fine sand and thin strip s
of lignite fragments .

119-130 Clay, sandy, gray, with thin
strips of fine sand, gravel ,
and lignite fragments .

130-132 Clay, sandy, gray, with som e
gravel and boulders .

132-142 Clay, sandy, gray .

142-144 Gravel, with strips of gray
sandy clay .

144-197 Clay, sandy, gray .

197-201 Shale .

201-210 Clay, sandy, gray .

-250

27 5

300
1/ From LaRocque and others, 1963 .
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Ward County

	

TEST HOLE 139 9
LOCATION ,

	

157-82-33cc c

ELEVATION : 1,645 fee t
above sea leve lO

Ca
0 F
O —
Luz

	

MATERIAL DESCRIPTIO N

	

0-28

	

Till, yellow-gray, an d
fine to coarse gravel .

	

28-59

	

Till, gray, and fine t o
medium gravel .

	

59-61

	

Gravel, fine .

61-190 Till, gray, and fine t o
medium gravel .

190 -
199 .5

	

Clay, sandy, gray .

179

DATE DRILLED : September 22, 1958

DEPTH : 199 .5 feet

0

25 -

-50 -

75

100-

-125 -

-15 0

17 5

-200.

-22 5

250

-275

0

a
0



Ward County

LOCATION

	

157-83-Sccc

TEST HOLE 2366
DATE DRILLED : July 15, 196 5

ELEVATION : 1,710 feet

	

DEPTH : 210 feet
above sea leve l

MATERIAL DESCRIPTIO N

0-27

	

Till, silty and sandy ,
yellow-brawn .

27-117 Till, silty and sandy ,
olive-gray ; few thin
layers of sand and
gravel .

-50 -

-75 -
ro

-125-

117-124

	

Sand, fine to medium .

124-194

	

Till, silty and sandy, olive -
gray; few thin layers o f

F sand and gravel .

W

W

W

z
150 -

Xi

a
w

175-

200,

194-196

	

Lignite, black .

0 196-210

	

Clay, sandy, olive-gray .
H
c7

-225
,

W

250

27 5

:300-- 180

U

0—
0

0

_1 1-
o —
w Z
O



Ward County
LOCATION

	

157-83-9ccc

TEST HOL E
U .S . Geol . Surveyli

ELEVATION : 1,687 fee t
above sea levelU

O
J F

wz

	

MATERIAL DESCRIPTIO N
~D

DATE DRILLED : July 31, 1947

DEPTH : 210 feet

0

-2 5

-50

W

b

- 75

-100

-12 5
H
w
w
w

z
x150

-225

-25 0

-275

0-1

	

Soil .

1-4

	

Clay, yellow, with same grave l
and fine sand .

4-10

	

Clay, yellow, with some gravel .

10-13

	

Clay, sandy, yellow, with strip s
of fine sand .

13-17

	

Sand, fine .

17-28

	

Clay, sandy, gray.

28-34

	

Clay, sandy, gray, with strip s
of fine sand .

34-40

	

Sand, fine .

40-54

	

Clay, sandy, gray, with thin
strips of gravel and fine sand .

54-58

	

Clay, sandy, gray, with some
gravel .

58-60

	

Sand, fine and gravel .

6o-63

	

Clay, sandy, gray, with thi n
strips of gravel .

63-81 Clay, sandy, gray, with som e
gravel and some thin strip s
of gravel .

81-82

	

Gravel and fine sand .

82-84

	

Clay, sandy, gray, with thin
strips of gravel .

84-85

	

Gravel and fine sand .

85-91

	

Clay, sandy, gray, with thi n
strips of gravel .

91-94

	

Sand, fine, and gravel with
some lignite fragments .

94-121 Clay, sandy, gray, with thi n
strips of gravel and lignit e
fragments .

121-162 Clay, sandy, gray, with grave l
and fine sand and thin strip s
of gravel .

162-163 Boulders .

163-178 Clay, sandy, gray, with thi n
strips of gravel and fine sand .

178-190 Clay, sandy, gray, with some
gravel .

190-196 Clay, sandy, gray, with strips
of fine sand and gravel .

196-210 Sand, compact, gray .

1/ From LaRocque and others, 1963 .
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Ward County

	

TEST HOL E

LOCATION :

	

157-83-30bbb

	

O .S . Geol . Surveyl/

ELEVATION : 1,760 feet
above sea level

DATE DRILLED : July 31, 194 7

DEPTH : 245 fee t

U.

O
U
=
a- C7
¢ 0
0 Jwwz

	

MATERIAL DESCRIPTIO N
0 0

0 0-3

	

Soil .

3-12

	

Clay, yellow .

12-46

	

Clay, gray, with some gravel .

- 25

46-56

	

Clay, sandy, gray, with some
strips of fine sand and Eravel .

- 50

56-60

	

Sand and gravel .

60-64

	

Clay, sandy, gray .

64-87

	

Sand, fine, and gravel .
- 75 N

m

87-220

	

Clay, sandy, gray, with som e
gravel and lignite fragments .

-100 0

H

w
w

Z

-125

H

a,
w

-I5 0

a-175

-200.

a

220-245

	

Clay, brown and gray, wit h
some gray sandy clay .

oc a

-225

0c~
C

C

-250

-275

1/

	

From LaRocque and others, 1963 .
-300 182



Ward County

	

TEST HOLE

LOCATION

	

157-84-35cdc

	

U .S . Geol . Survey/

ELEVATION : 1,730 feet
above sea leve l

0

DATE DRILLED : July 31, 1947

DEPTH : 185 fee t

0
O

OJ

	

a.

Owz

	

MATERIAL DESCRIPTION

	

0
0D

	

(D J

	

0-1

	

Soil .

	

1-16

	

Clay, yellow, with som e
gravel .

25 -

	

16-19

	

Clay, yellow, and fine sand .

	

19-23

	

Sand, fine, and gravel .

	

23-32

	

Clay, yellowish-brown, wit h
some gravel .

50

	

32-41

	

Clay, sandy, gray, with some
gravel .

	

41-69

	

Clay, silty, sandy, gray, wit h
some gravel and lignit e

75

	

fragments .

69-76 Clay, sandy, gray, with thi n
strips of lignite fragment s
and gravel .

	

76-95

	

Clay, silty, sandy, gray, wit h
some lignite fragments and
gravel .

95-154 Clay, silty, sandy, gray, with
some lignite fragments .

100-

125 -

-150 - 0

0
Cz

200.

-225

250 -

275 -

-300--

154-161 Clay, gray .

161-168 Clay, brown, and lignite ,
with some gray, silty clay .

168-185 Clay, sandy, gray .

/ From LaRocque and others, 1963 .
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175 -



	

Ward County

	

TEST HOL E

	

LOCATION

	

157-86-5bb

	

U .S . Air Force

	

DATE DRILLED : 1961

	

ELEVATION : 1,990 feet

	

DEPTH : 104 fee t
above sea leve l

O
0

H

	

w°z

	

MATERIAL DESCRIPTIO N

0-34

	

Till, silty and sandy ,
brown .

0

2 5

50

34-44

	

Till, silty and sandy ,
dark-brown .

44-104 Till, silty and sandy ,

dark-gray .

75 -

-100 -

125

Ward County

	

TEST HOL E

	

LOCATION .

	

157-86-25cc

	

U .S . Air Force

ELEVATION : 2,144 fee t
above sea level

t~
0
J h

	

wwz

	

MATERIAL DESCRIPTIO N
(s D

DATE DRILLED : 1961

DEPTH : 101 fee t

U_

a
.5 t7

o
(7 J

0 0-23

23-3 7

37-44H
w

44-57iw
-50 -

z
H n 57-101

H
-75 -a

w

-100 -

125

Till, silty and sandy ,
brown to brown-gray .

Till, silty and sandy ,
dark-gray-brown .

Till, silty and sandy ,
dark-gray .

Till, silty and sandy, gray -
brown .

Till, silty and sandy ,
dark-gray .

184



Ward County
LOCATION ,

	

157-86-30add

Great Northern Railway
well

ELEVATION : 2,093 feet
above sea level

O
O
J i-

wz

	

MATERIAL DESCRIPTIO N
D

DATE DRILLED : 1932

DEPTH : 216 fee t

0

w
w
A.

z

H

x
Ei
A

W

A

-25 -

-50 -

-75 -

-100-

125 -

-150 -

175 -

-200.

-22 5

-25 0

-275

0-30

	

Yellow clay .

30-207 Blue clay mixed wit h
boulders .

207-216 Fine sand mixed with clay .

185



TEST HOL EWard county
LOCATION

	

157-87-22aa

	

U .S . Air Force

	

DATE DRILLED : 1961

ELEVATION : 2,209 feet
above sea leve l

U

0
0 r

wz

	

MATERIAL DESCRIPTIO N
U D

DEPTH : 102 feet

U_

T
0
Q 0
CC o
C9 J

0-47

	

Till, silty and sandy ,
brown to gray-brown .

0

25 -

47-82

	

Till, silty and sandy ,
dark-gray .50 -

75 -

100 -

125 -

17 5

200-

-22 5

-215 0

-275

300

	

82-87

	

Silt, clayey, gray-brown .

	

87-102

	

Sand, fine, silty, gray .

186



Renville County

	

TEST HOLE 3242

	

LOCATION

	

158-81-36bbb

	

DATE DRILLED : July 29, 1965

ELEVATION . 1,514 feet

	

DEPTH : 140 fee t

	

o

	

above sea level U

	

0

	

=
O
J H <co

	

°z

	

MATERIAL DESCRIPTION

	

POTENTIAL(MV) cr0 RESISTANCE(OHMS )
~—

	

100	 1000--►
0

	

0-13

	

Gravel, fine to coarse .

13-38

	

Till, silty and sandy,
olive-gray .

25 -

38-17

H

- 75 -

100--a
c~7 112 — 121

	

Shale, sandy, brownish —gray .

0
° 121-125

	

Sandstone, fine, greenish -

-125- gray .
H
w

Y
0 125-140

	

Shale, sandy, white t o

w ~' medium gray .
w

z
H -150 -

H
w
W
ra -175 -

Observation well, depth 13 feet .

-200.

225 -

250-

275 -

300

	

187



Renville County

	

TEST HOLE 3250

LOCATION , 158-82-2aab

	

DATE DRILLED : August 5, 196 5

ELEVATION :

U

0

0
H
-

W Z
0 0

-300

1,530 feet

	

DEPTH : 140 feet

above sea level

0

2 5

-50

- 7 5

-100

-125-

-150 -

-175 -

200•

-22 5

250

275

U

a-

MATERIAL DESCRIPTION

	

POTENTIAL(MV) ~o RESISTANCE (OHMS )

	

o-16

	

Gravel, fine to medium,
200

	

500—►

sandy, rusty .

	

~`

	

-

	

27-83

	

Till, silty and sandy ,
olive-gray ; few boulders and
thin layers of sand and
gravel.

89-100 Till, silty and sandy, olive -

gray ; few boulders and
pebbles .

113-116 Sandstone, dark-greenish-gray .

116-140 Sand, fine, clayey, light -
greenish-gray .

188



Renville Count y
LOCATION

	

158-82-10aad

ELEVATION . 1,550 feet
above sea level

TEST HOLE 2317
DATE DRILLED : October 19, 196 4

DEPTH : 262 fee t

U

-4
J f -

Luz

	

MATERIAL DESCRIPTIO N

0

POTENTIAL (MV )

0-31

	

Till, silty and sandy, '

	

20
yellow-brown ; few pebbles .

25

31-34

	

Sand, medium to coarse, and
fine gravel .

50

34-76 Till, silty and sandy, olive -
gray ; few thin layers of san d
and gravel .

76-82

	

Sand, medium to coarse, an d
fine gravel .

- 7 5

100

82-184 Till, sandy, olive-gray;
few pebbles .

H
0

W

z
H

12 5

150

F
a.
W

P - 175

184-240 Gravel, fine to coarse, an d
fine to coarse sand ;
abundance of boulders and
lignite chips .

225

240-262 Clay, sandy, light-greenish -
gray .

250

C

275

Two observation wells, depth 34 fee t
and 240 feet .

189



Renville County

	

TEST HOLE 324 9
LOCATION' 158-82-lobb b

ELEVATION 1,550 fee t
above sea leve l

0

MATERIAL DESCRIPTION

DATE DRILLED : August 4, 1965

DEPTH : 192 fee t

U_
S
a
4 W
¢ O
fD J

0 0-8

8-1 2

. 25_ 12-36

36-57

50 -

57-17 2

-75

a
H
0

-100-

-125 -
H

w

z
H-150 -

5
H

172-191

a -17'5 -
0
4
0
C
0 191-192

-200
A

0

"225 -

w

25 0

275

Gravel, fine to medium .

Till, silty and sandy, yellow -
brown ; few pebbles .

Till, silty and sandy ,
olive-gray ; abundance of
pebbles and thin layers o f
sand .

Gravel, fine to medium ,
sandy .

Till, silty and sandy ,
olive-gray; abundance of
pebbles and boulders .

Shale, olive-black .

Sandstone, fine, greenish-gray .

190

6 '



LOCATION .
Renville County
158-82-14abc

North Dakota State
Water Commission DATE DRILLED :

	

March 11, 196 1

ELEVATION : 1,565 feet
test hole

DEPTH :

	

226 fee t

U

f9

above sea level
U—
X0

f O.

wz MATERIAL DESCRIPTION CC 0CD

	

I

Gravel, medium to coarse ,
clayey .

Till, silty, lignitic ,

gray .

0 0-11

11-136

2 5

5 0

75 -

W
1,

100 -

125 -

a

W 136-138

z
138-152150

152-157x

a 157-189

w
175

189-221

200.

221-226

2 5

250 -

275 -

_'300__

Sand, fine to coarse .

Till, silty, lignitic, gray.

Gravel, clayey .

Till, silty, grayish-brown .

Till, silty, brownish-gray ;
lignite chips .

191

Shale, sandy, greenish-gray .

0 0
>o9 0
0 o
000.0
o O 0
000 0
9 o 0
00.0 0

-00 0

00
0

ooa
q00 0
0 c,

o-0 0

0 0
00 0
0 0 .0

O~O a

' ,,-g °o
00 0

O O
000 0

o
c

ooc

ooc

000
v 0o

~ oooc

o0



LOCATION .

ELEVATION :

u
0
O
_I I.
-
-o

w z
ta m

2 5

50 -

75 -

100

12 5

150-

- 0

TEST HOL E
U .S . Geol . Surveyl- /

1,579 fee t
above sea level

MATERIAL DESCRIPTIO N

0-1

	

Soil .

1-9

	

Gravel .

9-10

	

Clay, sandy, brown .

10-39 Clay, sandy, gray, with
thin strips of fine sand
and gravel .

39-47

	

Sand, gravel, with strips o f
gray, sandy clay .

47-50

	

Clay, sandy, gray .

50-58

	

Clay, sandy, with strips of
gravel and fine sand .

58-89

	

Clay, sandy, gray, with som e
gravel, and some thin strip s
of lignite fragments and
gravel .

89-112 Clay, sandy, gray, with some
fine sand and gravel .

112-121 Clay, sandy, gray, wit h
gravel .

J.300

	

Renville County

121-147 Clay, sandy, gray, with thin
strips of gravel and fine
sand .

147-176 Clay, sandy, gray with some
gravel .

176-180 Sand, gray, compact .

158-82-17cc c

4'

W

'225 -

250

275

11 From LaRocque and others, 1963 .
192

DATE DRILLED : 1947

DEPTH : 180 feet

U_
Z
O.
acs

O

vo 0
000 0
00 0
000 0

0 0 0
0 00.0
vo c

0 .0 o

009

0 0 0o o

v0 o
000 0
vo o

0
0 0

v o o
J00 o
vo 0

0000
vo o

w
0

00
Joo p
v oo : omo o

000 o
vo 0
00

0
000 0
v o

J 00v0 0
mo ovo o

,000

00: 0

0
v o0 0.

00

' 0 00
0000

0 o,00 o
v0 0
v000
vo o
>00 0
0 0 0

_~av o
voo



Renville County

	

TEST HOLE 324 4

LOCATION 158-82-26ccc DATE

	

DRILLED :

	

August 2, 196 5

ELEVATION 1,550 fee t
above sea level

DEPTH :

U_

180 fee t

0
J H

a
Q

0
wz MATERIAL DESCRIPTION POTENTIAL(MV)

	

00
p J

RESISTANCE (OHMS )
oD t -

	

50 500 --
0

	

0-11

	

Till, silty and sandy ,

yellow-brown .

	

11-20

	

Sand, fine to coarse ,

rusty .

25 -

	

20-43

	

Sand, very fine to fine .

43-139 Till, silty and sandy ,

olive-gray ; few pebbles ,
boulders, and thin layer s

50 -

	

of sand and gravel .

-150 -

	

-175- c5

	

—r

	

o

	

= -C

0

125 -

100 -

139-158 Till, silty, sandy and
gravelly, olive-gray .

158-180 Shale, black .

-206

N

0 Observation well, depth 40 feet .

-225 -

250 -

275 -

300 19 3



TEST HOLE 3243Renville County
LOCATION

	

158-82-27aaa

ELEVATION : 1,570 feet
above sea level

DATE DRILLED : July 30, 196 5

DEPTH : 187 feet

t..)
CD
0

O
w z
cow

MATERIAL DESCRIPTION

	

POTENTIAL(MV )

	

0-22

	

Till, silty and sandy,

	

5 0

yellow-brown ; few
boulders ..

	

22-40

	

Till, silty and sandy,
olive-gray .

	

40-70

	

Sand, medium .

70-160 Till, silty and sandy ,
olive-gray; few boulders .

160-165 Till, sandy, dark-olive -
gray .

165-189 Boulders .

194.



Renville Count y
LOCATION : 158-82-34ccc

ELEVATION : 1,611 fee t
above sea level

U
0

	

=
o

	

TEST HOLE 3245

J

wz

	

MATERIAL DESCRIPTIO N
0 D

0 0-14

	

Till, silty and sandy,

25 -

yellow-brown ; few pebble s
and thin layers of sand .

14-71

	

Till, sandy, olive-gray ;
few boulders and thi n

-50'

layers of sand .

-75 -
HM
b

71-173

	

Till, silty, olive-gray ;
few boulders .

100 -

m
Ha

125 -

P4

W

z 150 -
H

F

fL

175
173-200

	

Shale, olive-gray .

0

200.

M
U

C
O

Aa

0
W

DATE DRILLED : August 3, 196 5

DEPTH: 200 fee t

-225

250

275 -

195-300

POTENTIAL (M V I

50



m
o

Renville Count y
LOCATION : 158-82-34ccd

ELEVATION : 1,610 fee t

U

	

above sea level

TEST HOLE 3247

DATE DRILLED : August 4, 1965

DEPTH : 200 feet

J -
wz

	

MATERIAL DESCRIPTION

	

POTENTIAL(MV )
co

0

	

0-30

	

Till, silty and sandy,

	

S o

yellow-brown .

25

30-154 Till, silty and sandy ,
olive-gray ; few boulder s
and thin layers of gravel .

50

7 5

00

25

150

154-171 Gravel, fine to coarse .

171-180 Interbedded clay and olive -
gray to greenish-gray sand -
stone .

180-200 Shale, light-olive-gray .

75

-200.

Observation well, depth 165 feet .

.225

250

275

196



Renville Count y
LOCATION

	

158-82-35ccc

ELEVATION ; 1,593 fee t
above sea level

TEST HOLE 3248

DATE DRILLED : August 4, 1965

DEPTH : 180 feet

	

43-47

	

Sand, medium .

	

47-51

	

Till, silty and sandy ,

olive-gray .

Sand, clayey .

Till, silty and sandy ,

olive-gray ; few boulder s

and thin layers of
gravel .

300-

	

197



Renville County

	

TEST HOLE

	

3251

LOCATION

	

158-83-17dc d

ELEVATION : 1,638 feet

DATE

	

DRILLED :

	

August 5, 196 5

DEPTH :

	

200 feet

U

n.
Q C7

(MV)

	

¢o RESISTANCE (OHMS )

above sea leve l

O
O

wz

	

MATERIAL DESCRIPTION

	

POTENTIA L
D

0 5 00-4

	

Gravel, fine to medium, 5007

rusty .
2

25 -

4-8

	

Till, silty and sandy ,
yellow-brown .

(

r

- 50 -

8-146

	

Till, silty and sandy ,
olive-gray ; few pebbles .

- 75 -

12 5
E.
W

W

H 150

146-154

	

Sand, medium to coarse ,
and fine gravel .

H
a.
W

0

154-165

	

Till, sandy, olive-gray ;
abundance of pebbles and
boulders .

165-200

	

Interbedded shale, medium-175 -

7

gray, fine sand, and fin e
sandstone .

200.

Y
F
O

25

P.

250-

275 -

-300

	

19 8



Renville County

	

TEST HOL E

LOCATION

	

158-83-35ad

	

U .S . Geol . Survey)

ELEVATION : 1,610 feet
above sea leve l

0 0-1

1-7

25 7-56

50
56-5 8

58-147

75

10 0

2 5F

W

W

147-16 5

H 5 0

H
u.
W

Ll

	

75

-2 0

-225

-250

-275-i

1/ From LaRocque and others, 1963 .
19 9

( 9

J F
°z

	

MATERIAL DESCRIPTIO N
(9n

Soil .

Sand, fine, and gravel wit h
some yellow clay .

Clay, sandy, gray, with some
gravel .

Gravel .

Clay, sandy, gray, with

some gravel .

Clay, gray, and strips of
sandy clay .

DATE DRILLED : 1947

DEPTH : 165 fee t

U

a
Q U
(~9 0



Renville County

	

TEST HOLE
LOCATION 158-84-3aaa

	

U .S . Geol . Survey'

ELEVATION : 1,695 feet

DATE DRILLED : 1947

DEPTH : 225 feet
above sea levelU

o

wz

	

MATERIAL DESCRIPTION

V

J
0

25

50

(.27
0-3

	

Soil .

3-16

	

Clay, yellow, with some
gravel .

16-57

	

Clay, sandy, gray, with
some gravel .

o o ag oo

°OO° 0
BOO° 0
0o a

moo 0

o °oo

a000 0

a pp° ~

oO "

O O ~

75 -

57-59

	

Gravel and fine sand .

59-207

	

Clay, sandy, gray, with some

gravel and lignite fragments .

-000

100 -

°pop o

°o°a a

°. P°oa o
°p°p 0

O OU
v

01
~a .o0

O 4
H

~p0 0

125 - _e

~p0 e
O O U

a .p0
0 a

H

W

H I50 -
— p0

app
0

0o a
° off o

op ^
~oo 0

0

a

o O o

O°O o
~ ~o c

O O C

'p°p o

0°°00
a -175 -

09!

_20U X00 0

°o'a
°ova o

oo ~

0 0 ~

FV

207-215

	

Clay, sandy, gray.

215-216

	

" Shale " rock, hard, brown .

216-225

	

Clay, sandy, gray . 1=—425 8

Y
6

-250 -

-275 -

I/ From LaRocque and others, 1963 .
— 300

	

20 0



TEST HOLE 333 0Renville County
LOCATION : 158-86-laa a

ELEVATION 1,837 feet
above sea leve l

H

W

H
H

H

H

H

H

W
H

DATE DRILLED : June 6, 1966

DEPTH : 260 fee t

V

O
J r
O -
w Z
(D .

0

-150

225

-23 0

27 3

12 5

17 5

100

2 5

50

75

H

b

39-63 Sand, medium to coarse, and
fine to medium rusty gravel ;
some thin layers of clay .

63-110 Interbedded till, silty an d
sandy, olive gray, and fin e
to coarse sand .

110-179 Till, silty and sandy ,
olive-gray ; some pebbles and

boulders .

179-214 Till, silty and sandy ,
olive-gray ; some pebbles .

214-260 Sand, fine, and olive- gr ay
shale .

Observation well, depth 60 feet .
20 1

MATERIAL DESCRIPTION



Renville County

	

TEST HOLE
1

LOCATION .

	

158-86-llbb

	

U .S . Geol . Survey-~

i :LEVAT10N : 1,868 feet
above sea level

DATE DRILLED : 194 7

DEPTH : 2145 fee t

- P

u
J
OJ -
°z

	

MATERIAL DESCRIPTIO N

0

	

0-3

	

Soil .

	

3-13

	

Clay, sandy, yellow, wit h
some gravel .

I

r 25 .I

	

13-31

	

Clay, sandy, gray, with some

gravel .

	

31-38

	

Sand, fine, and clean gravel .

38-55 Sand, fine, and gravel wit h
strips of clay and lignit e
fragments .

	

55-135

	

Clay, sandy, gray, with som e
gravel and lignite fragments .

75 {

-125 -

z
-1501 -

135-145 Gravel, coarse, clean .

145-180 Gravel, coarse, and some

gray clay .

180-215 Clay, sandy, gray, with som e

strips of gravel .

215-233 Clay, g Y .

233-235 Lignite, black .

235-245 Clay, silty, gray .

1./ From LaRocque and others, 1963 .

--'500

	

202



125 ;

1,4 1

i
H I.
a ;

	

i

Pir n75-:

22 5

1 250

20 3

Renville County
158-86-14c c

:1L .:Vis 3X- 1,864 fee t
above sea leve l

.. .AT1R1 .2.L DESCRIPTIO N

	

0-20

	

Till, silty and sandy ,
gray-brown .

	

20-23

	

Sand, fine, silty .

	

23-27

	

Till, silty and sandy ,
gray-brown .

	

27-30

	

Sand, fine, silty .

30-100 .6 Till, silty and sandy ,
dark-gray .

TEST HOL E
U . S . Air Force DATE DRILLED : 1961

DEPTH : 100 .6 fee t

c)

<
n o
o



LOCATION
Renville County
158-86-2oaaa

TEST HOL E
U .S . Geol . Survey)

	

DATE DRILLED: 1947

ELEVATION : 1,916 feet DEPTH 200 fee t

U

0

above sea level
U_

0
J ro -
cn z
0D

2a.
a o
¢ o
t9 JMATERIAL DESCRIPTIO N

0 0- 1

1-1 1

11-18

.25 -

18-27

27-5 8
50

58-62

4,wF 62-84

75
'A
a 84-16 1
4,
0'

100

12 5
H

W

W

H -150

h'. 161-172
H

a
172-18 7

-175

187-188

188-198
-200,

a
0'

198-20 0

c
0

4,
-22 5

250

275

1j From LaRocque and others, 1963 .
204

Soil .

Clay, sandy, yellow .

Clay, sandy, yellow, with

strips of fine sand and

gravel .

Clay, sandy, gray, with
boulder and gravel .

Clay, sandy, gray, with thi n
strips of sand and gravel .

Gravel .

Clay, sandy, gray, with strip s

of gravel .

Clay, sandy, gray, with thi n

strips of gravel and strip s
of lignite fragments .

Clay, sandy, gray, wit h
boulders and gravel .

Clay, sandy, gray, wit h
gravel and some lignite
fragments .

Lignite, hard .

Clay, sandy, gray with
strips of lignite .

Clay, sandy, white .

300 .*



LOCATION
Ward Count y
158-87-22cc

TEST HOL E
U .S . Air Force DATE DRILLED : 196 1

ELEVATION 2,029 feet

	

DEPTH : 100 feet
above sea leve l

MATERIAL DESCRIPTIO N

	

0-31

	

Till, silty and sandy ,
brown .

	

31-34

	

Sand, fine, silty .

	

34-62

	

Till, silty and sandy ,
dark-gray .

75 -

62-72

	

Sand, fine to medium .

72-100 Till, silty and sandy ,
gray .

100 -

125

205

f



ELEVATION : 1,730 feet

	

DEPTH : 110 feet
above sea levelC,

U_

aQ
CD
o

TEST HOLE 3331Renville County
LO C: AT ION

	

158-86-3oadd DATE DRILLED : June 7, 196 6

O
0

0

0z

	

MATERIAL DESCRIPTIO N

0-30 Sand, medium to coarse ,

rusty ; minor amount of
gravel .

POTENTIAL (MV )

25

30-62 Till, silty and sandy ,
yellow-gray to olive -
brown .

50

62-94

	

Till, silty and sandy ,
olive-gray ; few boulders .

75 -

94-110

	

Shale, :Light-greenish-,gray .

Observation well,, depth 25 feet .

-100 -

-125 -

-150 -

E

R1

A -175 -

-200.

-22 5

250

27 5

300 206

RESISTANCE (OHMS )
	 100 -,



Renville County
159-84-6bbb

TEST HOLE 231 8

1,729 fee t
above sea level

LOCATION ,

ELEVATION :

U

0

J
r

wz

	

MATERIAL DESCRIPTIO N
U'

0

	

0-35

	

Till, silty and sandy ,
yellow-brown ; few pebbles .

DATE DRILLED : October 20, 1964

DEPTH : 300 feet

U_

O.
mm o

-25 -

35-82 Till, silty and sandy, olive -
gray ; few pebbles, boulders ,
and thin layers of sand .

`50 '

-75 -

100-

82-86

	

Sand, fine to coarse, and
fine gravel .

86-193 Till, silty and sandy ,
olive-gray ; few pebble s
and boulders .

W

H -150 -

-206

193-200 Till, silty, yellow-brown .

200-202 Sandstone boulder .

202-252 Till, silty and sandy ,
olive-gray ; boulders between
250-252 .

-225

252-297 Clay, silty, olive-gray .

00
275 -

a

-300

297-300 Sandstone, fine .

Observation well, depth 20 feet .

207



Renville County
LOCATION 159-84-24aaa

ELEVATION- 1,632 fee t
above sea levelc)

TEST HOLE 3252

DATE DRILLED : August 5, 196 5

DEPTH : 200 fee t

RESISTANCE (OHMS)

500 --►

00
J H

wz

	

MATERIAL DESCRIPTIO N
ca m

0

u_
x
A.

¢mo oPOTENTIAL(MV )

0-2

	

Gravel, fine, sandy, rusty .

	

50

-25 - 15-57

	

Till, silty and sandy,
olive-gray; few pebbles and
thin layers of coarse sand .

57-139 Till, silty and sandy ,
olive-gray; few pebbles
and boulders .

139-186 Till, silty and sandy ,
olive-gray; abundance of
thin layers of sand and
gravel .

-50 -

-7 5

100

12 5

150

175 -

no.

.225

-2550 -

275 -

208



Renville County

	

TEST HOL E

LOCATION

	

159-85-1cc

	

U .S . Air Force

ELEVATION . 1,725 feet
above sea leve l

o

o -
w z

C-29

	

Till, silty and sandy ,

brown .

MATERIAL DESCRIPTIO N

25 ,'
29-100 Till, silty and sandy ,

gray .

H
w

L-

	 I,125`	

Renville County

	

TEST HOL E

LOCATION

	

159-85-10ac

	

U .S . Geol . Survey-- /

ELEVATION : 1,712 fee t
above sea leve l

	

0

	

0-1

	

Soil .

1-7

	

Gravel, coarse, and boulders .

7-23

	

Clay, yellow, with some boulders .

	

- 25

	

23-28

	

Clay, brown, with some gravel .

28-46

	

Clay, sandy, gray, with som e
gravel .

46-76

	

Clay, sandy, silty, gray, wit h

	

-50

	

some gravel and lignite
fragments .

U

U
O- r

°wz

	

MATERIAL DESCRIPTIO N
O J

DATE DRILLED : 1961

DEPTH : 100 feet

o

a.
a V'
CG O
9 J

IrG'"

DATE DRILLED : 1947

DEPTH : 105 fee t

U_

S
0.
CC
CC oO
(9 J

-100 -

a

	

76-78

	

Clay, sandy, gray, some
pure clay .

	

78-85

	

Clay, sandy, gray ,

	

85-86

	

Lignite .

	

86-105

	

Clay, sandy, gray .

'g'

L—125 -1- J
J From LaRocque and others, 1963 .

209



Renville County

	

TEST HOL E
LOCATION :

	

159-85-20ccc

	

U .S . Geol . Survey]]

ELEVATION : 1,738 feet
above sea level

0
0

—T 0 0-2

2-8

8-2 4
25

24-56

50
56-58

F 58-66

75
m
H
U

66-9 5

95-116
100

116-15 0

125-
H

W

V.7

I50 150-22 5H

H
I,

W 0
O

0
175 -

0
W

-206

22 5

-250 -

-275 -

1/ From LaRocque and others, 1963.

21 .0

Jf

wz

	

MATERIAL DESCRIPTIO N

Soil .

Clay, yellow, with boulders .

Clay, brown and gray, wit h
gravel .

Clay, sandy, gray, wit h
lignite fragments .

Gravel, fine .

Clay, sandy, gray, with
lignite fragments .

Clay, sandy, gray, with some
gravel and lignite fragments .

Clay, sandy, gray .

Clay, sandy, gray, with som e
gravel and lignite fragments .

Clay, sandy, gray, and strip s
of lignite .

DATE DRILLED : 194 7

DEPTH : 225 feet

U_

Z

Q 0
CD o

-3D0



Renville County

	

TEST HOL E

LOCATION

	

159-86-5cc

	

U .S . Air Force

	

DATE DRILLED: 196 1

ELEVATION, 1,880 feet
above sea leve l

o f

,,° z

	

MATERIAL DESCRIPTIO N

0

	

0-45

	

Till, silty and sandy, brown
to gray brown .

45-59

	

Till, silty and sandy ,
dark-gray .

59-61

	

Sand, fine, silty .

61-86

	

Till, silty and sandy,
dark-gray .

86-91

	

Sand and clay, gray-brown .

91-99

	

Till, silty and sandy, gray .

99-100 Sand, fine, clayey .

Renville County

	

TEST HOLE

LOCATION , 159-86-19cc

	

U .S . Air Forc e

ELEVATION : 1,828 fee t
above sea level

MATERIAL DESCRIPTIO N

0-26

	

Till, silty and sandy, brown .

F25 -

	

26-30

	

Sand, clayey and silty .

	

30-40

	

Till, silty and sandy, gray.

	

40-57

	

Silt, clayey, gray .

50

	

57-84

	

Till, silty and sandy, gray .

1 0

GC
w z

1—1

DEPTH : 100 feet

0

a-
acs
0

(a J

DATE DRILLED : 196 1

DEPTH : 100 fee t

U_

T
O.
aco
CC 0
U J

84-92

	

Sand, silty.

92-100 Till, silty and sandy, dark -
gray .

125

	

211



TEST HOL E
U .S . Air Forc e

Ward Count y
LOCATION ,

	

159-87-5c c

ELEVATION : 1,922 fee t
above sea level

DATE DRILLED: 196 1

DEPTH : 102 fee t

o

a
Q o
c o
o J

o -oz

	

F.VATZRIAL DESCRIPTIO N

0-22

	

Till, silty and sandy ,

H

	

brown .

22-25

	

Sand, medium to coarse .

25-102 Till, silty and sandy ,
gray to dark-gray .

-100 -

0

u

owz

	

MATERIAL DESCRIPTIO N
o D

Ward Count y
LOCATION :

	

159-87-36dd

ELEVATION : 1,945 fee t
above sea level

TEST HOL E
U .S . Air Force DATE DRILLED : 196 1

DEPTH : 106 fee t

U

0-
< o
CC o
U' J

	

0-49

	

Till, silty and sandy ,
brown to gray-brown .

	

49-68

	

Sand, fine, clayey .

68-106 Till, silty and sandy ,
dark-gray .

0

2 5

a~

w

-75 -

-100-

-H25

	

212



Ward County

	

TEST HOL E

LOCATION

	

159-88-35bb

	

U .S . Air Force

ELEVATION 2,209 fee t
above sea leve lU

C9
O
J H
O
o n

	

MATERIAL DESCRIPTIO N
O O

1

	

0-54

	

Till, silty and sandy, brown
to gray-brown .

DATE DRILLED : 1961

DEPTH : 100 fee t

U

S
a-
Q U
¢ O

U' J1

54-100 Till, silty and sandy ,
dark-gray .

0

-25 -

E
w
w
w

z
H

-50 ^

100 -

125

Ward Count y
LOCATION

	

159-8-ld d

ELEVATION . 2,042 fee t
above sea level

0

TEST HOL E
U .S . Air Force DATE DRILLED : 1961

DEPTH : 103 fee t

oci
0-
O

C-
Q c9a..z

	

MATERIAL DESCRIPTION

	

o
o n

	

C9 J
0-18

	

Till, silty and sandy,
brown-gray .

25 -

w
ro

-100 -

	

18-24

	

Sand, fine to coarse .

	

24-27

	

Till, silty and sandy ,
brown-gray .

	

27-31

	

Sand, fine to medium .

	

31-38

	

Till, silty and sandy, brown -
gray .

	

38-54

	

Till, silty and sandy ,
dark-gray .

	

54-74

	

Sand, fine, silty, gray .

	

74-77

	

Lignit e

	

77-94

	

Clay, silty, gray .

	

94-103

	

Silt, gray .

213



Ward County

	

TEST HOL E

_OCATION

	

159-89-8bb

	

U .S . Air Force

	

DATE DRILLED : 1961

ELEVATION : 2,166 fee t
above sea level

DEPTH : 102 fee t

0

C

OJ r
°wz

	

MATERIAL DESCRIPTIO N

0

	

0-39

	

Till, silty and sandy ,
I

	

I

	

gray-brown .

25 -

	

39-43

	

Silt, clayey, brown .

	

43-66

	

Till, silty and sandy ,

50 -
0

	

gray-brown .

66-79

	

Sand, medium to coarse ,
brown .

79-102 Till, silty and sandy, gray .

F
A

W

A

75 -

100 -

125 -

15 0

17 5

200-

22 5

25 C

275-I

214



Ward County
LOCATION , 159-89-19ddd

TEST HOLE 325 9

21 5

Till, silty and sandy ,
olive-gray; abundance of
pebbles and boulders .

Till, silty and sandy ,
olive-gray ; few boulders
and thin layers of
gravel .

Gravel, fine to coarse ,
sandy .

Till, silty and sandy,
olive-gray ; abundance of
boulders .

Shale, sandy, lignitic ,
greenish-gray .

Shale, dark-greenish-gray .

Sand, lignitic, greenish
gray .

U
O
O

z

	

AT ERIAL DESCRIPTIO N
co w

0

- 25

44-14 6

-5 0

- 7 5

-10 0

-125 V

W

z 146-23 3

-15 0

Z'
H
W

a -175

.225 233-241

241-25 8

-250

258-27 8

-275
S 278-289

z 289-300
40

300
w

DATE DRILLED : August 20, 1965

DEPTH : 300 fee tELEVATION : 2,307 fee t
above sea level

POTENTIAL (MV )
t-- 200

0-44

	

Till, silty and sandy ,
yellow-brown ; abundanc e
of boulders .



Ward County

	

TEST HOLE 3260
LOCATION , 159-89-24eaa

ELEVATION : 2,092 feet

DATE DRILLED : August 20, 1965

DEPTH : 60 feet
above sea level

U
U

0

	

a.a.
0—< Cs
w Z

	

MATERIAL DESCRIPTIO N
C9 2

0-5

	

Till, very sandy, yellow - 0 0 °
gray . 0 0 0

25

5-20

	

Till, silty and sandy ,
yellow-gray; few pebbles . o p°o 0

20-44

	

Till, silty, olive-gray ;
few boulders .

=ova o
moo

°o 0

H
p
C, 44-47

	

Silt, clayey, yellow-brown . 0 0 ~
W 00 °

w 50 47-60

	

Sand, very fine to fine ,

A.

H 00

greenish-gray; lignit e
between 55-57 .

H
F
Lh

0
g

75 5
a
w

100 -

125

Ward County

	

TEST HOL E

LOCATION

	

159-89-36cb

	

U .S . Air Force

ELEVATION :

	

2,274 fee t

U

	

above sea level

m

J H
w z

	

MATERIAL DESCRIPTIO N

0 ^

	

0-27

	

Till, silty and sandy ,
brown to brown-gray.

25 -

A.a>

	

27-31

	

Silt, clayey, brown .

H

'g

31-33

	

Silt, clayey, gray.

W 33-101

	

Till, silty and sandy,

H

x

~ I
c~

-50- a

	

dark-gray .

w
-75 -

-100 -

—125

	

216

DATE DRILLED : 196 1

DEPTH : 101 feet

Q 0
Ir of
'op

°p°co o
vP~° p

:
5

;a ;',
—ipo a

'OO° 0

o00
o.P o 0
-0,,

QO°o
o°oo0
00 0

0



217

henvllle county

	

-BEST HOLE

160-84-9aa

	

U .S . Air Force

	

DATE DRILLED : 1961

1,661 fee t
above sea leve l

2 .1 ERiAL DE.SCRIPTIO N

e-20

	

Till, silty and sandy ,
brown .

20-100 Till, silty and sandy ,
dark-gray .

76 -

100 -

O -

DEPTH : 100 fee t

51 ;

U

G U'
¢ O
v 21



Renville County

	

TEST HOL E

LOCATION .

	

160-84-16daa

	

U .S . Geol . Survey",

ELEVATION : 1,629 fee t

u

	

above sea level
U

O

	

=-n-

	

Q C7

wz

	

MATERIAL DESCRIPTION

	

cc 0

D
0-1

	

Soil .

1-5

	

Clay, yellow .

5-10

	

Clay, sandy, yellow, with
some boulders and gravel „

	

10-13

	

Sand .

	

13-41

	

Clay, sandy, gray .

41-77 Clay, sandy, gray, with thin
strips of gravel and lignite
fragments,.

0

- 2 5

- 50

DATE DRILLED : 1947

DEPTH : 270 fee t

-75 -
77-107 Clay, sandy, gray, with

some gravel .

107-131 Clay, sandy, gray, with thin
strips of gravel and lignit e
fragments .

131-182 Clay, sandy, gray, gravel ,
and fine sand in thin strips .

-100

-12 5
F

is

H -150

_200,

182-194 Clay, sandy, gray, gravel ,
with strips of boulders .

194-248 Clay, sandy, gray, with
thin strips of gravel .

248-249 Clay, sandy, white .

IgZn
249-25 1a Lignite, hard .

0

251-270
G

Clay, sandy, gray, white ,
and lignite in strips .

0

C
5

Y
F
O
W

1j From Lahocque and others, 1963 .
21 8

-225

-250 -

-2715

-300



1_3 C A'; ;3
Renville County
160 -85-10dc

TEST HOL E
U .S . Air Force DATE DRILLED : 1961

1,753 feet DEPTH :

	

100 fee t

above sea level

cZ

	

;,A'T :=RIAL DESCRIPTIO N

---* 0

1 20-,

0-33 Till, silty and sandy, brown .

33-35 Silt, clayey, brown .

35-100 Till, silty and sandy ,
gray .

1 1

75

H ' 125= '

w

41 1

N.
x

i i xi

R.

w -175 -

200.1

C.:25

21 9



LOCATION'
Renville County
160-85-36aa

TEST HOL E
U .S . Geol . Surveyl/ DATE DRILLED : 194 7

ELEVATION : 1,7112 feet DEPTH :

	

265 feet
above sea level

MATERIAL DESCRIPTIO N

0-2

	

Soil .

2-16

	

Clay, yellow, with sane gravel .

16-26

	

Clay, brown, with some gravel .

26-44

	

Clay, sandy, gray, with som e
gravel .

44-45

	

Sand, fine, and gravel .

45-66

	

Clay, silty, sandy, gray, wit h
some gravel .

66-70

	

Clay, sandy, gray, with some
gravel .

70-124 Clay, sandy, gray, with some
strips of sand and gravel ,
and lignite fragments .

	 ~ D

50 -

-75 -

124-128 Sand, fine, and gravel .

128-205 Clay, sandy, gray, with som e
gravel and lignite fragments .

100 -

125 -

150 -

175 -

-200.

225 '

250 -

275 -

-500

205-253 Clay, sandy, gray, wit h
lignite fragments .

253-265 Clay, gray .

I/ From LaRocque and others, 1963 .

22 0



LOCATION
Renville County

160-86-10cc

TEST HOL E
U .S . Geol . Survey) DATE

	

DRILLED : 1947

ELEVATION : 1,828 feet DEPTH :

	

317 fee t

above sea level
U

(0
0
J F -

z

	

MATERIAL DESCRIPTIO N
0 ,

0 0- 1

1-26

25
26-3 4

34-8 7

5 0

75 -

87-90

90-96

-100 - 96-10 1

U 101-10 5

105-21 5

-125 -

W

W

z

ri
-150 -

P.

W

-175 -

-20G.

215-218 Clay, brown .

218-281 Clay, sandy, gray, with som e

225 -

	

gravel and lignite fragments .

Soil .

Clay, yellow, with some grave l

and boulders .

Clay, sandy, brown, with some

gravel .

Clay, sandy, gray, with some

gravel .

Sand, fine, and gravel .

Clay, sandy, gray .

Clay, sandy, gray, with thi n

strips of gravel .

Clay, sandy, gray .

Clay, sandy, gray, with som e

gravel and lignite fragments .

250 -

275 -

C

281-282 Lignite .

282-290 Clay, sandy, gray .

290-293 Lignite, brown .

300

	

22 1



Renville county TEST HOL E

LOCATION : 160-86-10cc

	

U .S . Ceol . Survey1

	

DATE DRILLED : 1947
(Continued )

ELEVATION :1,828 feet
above sea leve l

U

wz

	

MATERIAL DESCRIPTIO N

300

	

293-317 Clay, sandy, gray, wit h
lignite fragments .

-325

350

	

From LaRocque and others, 196 3

37 5

400-

425

Renville County
LOCATION

	

160-86-25dd

TEST HOL E
U .S . Air Force DATE DRILLED : 1961

DEPTH : 317 feet

ELEVATIO N

O

C)
O-0-
0 —
wz

	

MATERIAL DESCRIPTIO N

1,774 fee t
above sea level

100 fee tDEPTH :

U

2
a
Q 0
¢ o
C7 J

0-40

	

Till, silty and sandy, bro

40-100 Till, silty and sandy ,
dark-gray .

7 5

125

222



Ward County TEST HOLE 325 7

LOCATION

	

160-87-17ddd DATE DRILLED :

	

August 19, 196 5

ELEVATION : 1,904 feet DEPTH : 220 feet

above sea level

c0
O

U_

a.
T

0
—

0
W MATERIAL DESCRIPTION POTENTIAL(MV) m RESISTANCE (OHMS)

0-51

	

Till, silty and sandy,

	

50

	

° c

	

5~
BOOyellow-brown to yellow -

gray ;
°

few thin layers of

	

moo° o
sand and gravel, abundanc e
of boulders .

	

'000 °

n

0

2 5

-50 51-134

	

Till, silty and sandy,

- 75

oabundance

	

1olive-gray;
of thin layers of gravel
and boulders .

-100

M

-125
F

Is.

134-143

	

Send, medium to coarse .

143-153

	

Silt, yellow-brown.

m
H -15 0

p.

153-156

	

Till, silty, olive-gray .

156-162

	

Sand, fine to medium .

162-171

	

Till, silty, olive-gray .
01-175

171-177

	

Gravel, coarse, sandy .

177-181

	

Sand, fine .

181-190

	

Gravel, medium to coarse ,
sandy .-200

225

°wa

°o

190-204

	

Till, silty, and olive -
gray sand ; few boulders .

204-220

	

Shale, light-gray .

250

q
P

275

Observation well, depth 180 feet .

300 223



Ward County

	

TEST HOL E
LOCATION .

	

160-87-23dd

	

U .S . Air Force

	

DATE DRILLED : 1961

ELEVATION, 1,866 feet

	

DEPTH : 1014 fee t
_

	

above sea level
U

o
ao -

MATERIAL DESCRIPTION

	

cc o
n

	

0_44

	

Till, silty and sandy ,
brown to gray-brown .

	

~POp O
oo °

vPO p

X 90 °
p~p

F
°

	

44-54

	

Till, silty and sandy,

	

°gray .

	

moo °
upoa

p n0

67-102 Till, silty and sandy,
gray .

- 2 5

-5o1
0 54-67

	

Sand, fine, silty .

102-104 Silt, sandy, gray-brown.

-125 -

-150 -

175 .

-200 •

1

1-225-I

-2n0 -

-275

i

L L., I
224



Ward County

	

TEST HOLE 3336

LOCATION , 160-88-lobbb

ELEVATION , 1,924 fee t
above sea leve lo

O
O
J HW Z

oD
MATERIAL DESCRIPTION ROTE NT IAL(M V I

	

E

	

100

	

Till, silty and sandy,

	

200

yellow-brown to light-
olive-gray .

DATE DRILLED : June 14, 1966

DEPTH : 190 fee t

U

A.Q
2 0(7 J

0 0-4 1

25 -

41-49

50 -
49-53

53-15 0

75 -

100 -

V

125 -
H

P.

H -150 - 150-170

H

170-177
a-175^

177-179

179-190

-206 Y
F

-225 -

N.

-250 -

275 -

300

Till, silty and sandy ,

olive-gray ; some pebbles .

Sand, medium to coarse .

Till, silty and sandy,
olive-gray .

Till, silty and very sandy ,
olive-gray .

Shale, sandy, light-gray .

Lignite, black .

Shale, sandy, light-gray .

22 5



	

Ward County

	

TEST HOL E

	

LOCATION . 160-88-10ccc

	

U .S . Geol . Survey./

ELEVATION : 1,932 fee t
above sea level

DATE DRILLED : July 18, 194 7

DEPTH : 400 fee t

U_

0
0 —

W
z

0- 10

1-17

17-21

- 25

21-22

22-2 4

-50 - 24-2 5

25-4 0

40-4 5
- 75

45-5 1

51-7 6

-100 -

76-7 9

79-111

-125 -

W 111-11 8w
a. a

118-11 9
-150 -

119-13 4

m
0

w 134-160
-175 -

160-16 2

162-165

-200-

165-181

181-300

-2:2 5

-2:5 0

-275

200

Clay, yellow, with some gravel .

Clay, sandy, gray, with some
gravel .

Boulder, limestone .

Clay, sandy, gray, with some
gravel .

Boulder, limestone .

Sand, fine, and gravel with
strips of gray sandy clay .

Sand, fine, gray.

Clay, sandy, gray, with some
gravel and lignite fragments .

Clay, sandy, gray, with small
strips cf lignite fragments .

Gravel with strips of lignit e
fragments .

Clay, sandy, gray, with smal l
strips of lignite fragments and

gravel .

Clay, sandy, gray, with strip s
of lignite fragments and gravel .

Boulder, limestone .

Clay, sandy, gray, with smal l
strips of lignite fragment s
and gravel .

Clay, sandy, gray, with strip s
of fine sand .

Clay, sandy, gray, with boulders .

Clay, sandy, gray, with strip s
of fine sand .

Clay, sandy, gray, with som e
lignite fragments .

Clay, sandy, gray, with
small strips of lignit e
fragments and gravel, some
boulders .

226

MATERIAL DESCRIPTIO N
Soil .



Ward County

	

TEST HOLE

LOCATION: 160-88-lOccc U .S . Geol . Survey-1
(Continued)

ELEVATION :1,932 fee t
above sea leve l

0C-

W Z
L7 ~

300

323-347 Strips of gray sandy clay,
gravel, and some lignite
fragments and boulders .

347-348 Limestone .

	

350 -

	

348-350 Lignite .

350-355 Strips of . hard lignite, and
gray sandy clay .

355-359 Lignite, hard .

359-364 Lignite with strips of gray
sandy clay .

364-376 Lignite, with strips of light -
gray compact sand, and light -
brown sandy clay.

376-380 Clay, sandy, gray, with some
lignite .

380-393 Clay, sandy, white, with gray
sandy clay .

393-400 Clay, sandy, white, with some
lignite .

450-

475 -

500-

525 -

550 -

-575 -

1/ From LaRocque and others, 1963 .

	

600 -

	

22 7

MATERIAL DESCRIPTION

c".

325 -

H

400 .

425 -

Clay, sandy, gray, wit h
strips of gravel, some
boulders .

300-323

DATE DRILLED : July 18, 1947

DEPTH, 400 feet



Ward County

	

TEST HOL E

;.T .0 :

	

160-88-14cc

	

U .S . Air Forc e

1,936 fee t
above sea leve l

DESCRIPTIO N
CO ' :41

0-37

	

Till, silty and sandy ,
brown to gray-brown .

25 -

37-41

00

1P

	

37-4 1

41-58

	

Till, silty and sandy,

Sand, fine to medium, silty ,

gray-brown .

brown to gray .

	

0o
c

0 1 58-100 Till, silty and sandy, gray .

75-1

-100

125 -

W I

z'

E'l

-20CP

F225 i

-250 P

-275

00 ~~

I°pC o

DATE DRILLED : 1961

DEPTH : 100 feet

C 0
0 0

228



Ward Count y
LOCATION

	

160-88-19ad d

ELEVATION : 1,795 feet
above sea level

TEST HOLE 3341

DATE DRILLED : June 21, 1966

DEPTH : 338 fee t

0
O

25 -

5 0

75

	

93-97

	

Gravel, fine to medium .

	

97-127

	

Sand, fine to coarse .

127-133 Till, silty and sandy ,
brownish-gray .

100

125 -

149-182 Till, silty and sandy ,
olive-gray ; several thi n
layers of gravel, many
boulders .

-200 •

22 5

25 0

27 5

-300

-150-



TEST HOLE 331 + 1
(Continued )

Ward Count y
LOCATION : 160-88-19add

ELEVATION : 1,795 feet
above sea level

DATE DRILLED : June 21, 1966

DEPTH 338 feet

MATERIAL DESCRIPTIO N

297-338 Gravel, fine to
coarse ; many boulders

RESISTANCE (OHMS )
104

V

T

a U'
0

(~ J
-300

. 325 -

-350 -

-375-

400-

.425-

-450 -

x
a.
W

-475 -

-500-

525 -

550-

-575 -

600

co
O l-

w=

Observation well, depth 325 feet .

230



TEST HOLE 3335
DATE DRILLED : June 13, 1966

DEPTH: 470 feet

Ward County
LOCATION

	

160-88-19cc c

ELEVATION : 1,950 feet
above sea level

O
0J H
wz

	

MATERIAL DESCRIPTION

	

POTENTIAL (MV )
0 0

0

	

1-33

	

Till, silty and sandy,
''-

yellow-brown .

25

	

33-40

	

Sand, medium .

	

40-46

	

Till, silty and sandy,
olive-brown; some pebbles .

46-147 Till, silty and sandy,
olive-gray ; some pebble s
and rocks, few thin layer s
of sand .

147-222 Till, silty and sandy, olive -
gray; some pebbles and
rocks, thin layers of
gravel .

222-245 Till, silty and sandy ,
olive-gray ; thin layer s
of sand .

245-250 Sand, medium .

250-255 Till, silty and sandy,
olive-gray .

255-262 Sand, medium .

262-265 Till, silty and sandy ,
olive-gray .

265-273 Sand, medium to coarse .

273-299 Till, silty, light-olive-
gray .

	

231

5 0

7 5

100

12 5

-150

-22 5

250

275

300

U_

a.Q
¢
0

~ o



Ward Count y
LOCATION: 160-88-19ccc

ELEVATION : 1,950 fee t
above sea level

TEST HOLE

	

333 5
(Continued)

	

DATE DRILLED: June 13, 1966

DEPTH 470 feet

U_

a OV J

.325 -

-350 -

354-362 Gravel, medium to coarse .

362-378 Till, sandy and gravelly ,
light-olive-brown to yellow -

-375-

	

brown .

378-409 Till, silty and sandy ,
yellow-brown to dark-olive -
brown ; some pebbles an d
rocks .

-400

409-432 Till, very silty, light-
olive-gray ; some rocks .

-425-

432-440 Clay, chalky, white t o
light-gray .

440-450 Sand, very fine, light -
H

0
greenish-gray .

0

	

450-455 Lignite, black .

F

	

455-464 Clay, silty and sandy,

wo black .

464-470 Sand, fine, dark-greenish-
gray .

-500

'52 5

-55 0

-575

G00

	

23 2

-450

-475

RESISTANCE (OHMS )
20

299-310 Sand, fine .

MATERIAL DESCRIPTION

	

POTENTIAL(MV )
100



Ward Count y
LOCATION, 160-88-20caa DATE DRILLED : June 7, 196 6

DEPTH : 365 fee tELEVATION 1,820 fee t
above sea leve lV

0
0 r

Luz

	

MATERIAL DESCRIPTIO N
s

TEST HOLE 333 2

POTENTIAL(MV )

225 -

E

	

100
Till, silty and sandy, yellow -
brown ; some pebbles .

Till, silty and sandy ,
olive-gray .

Sand, fine to medium .

Till, silty and sandy ,
olive-gray ; thin layers o f
sand and gravel betwee n
157 and 194, few boulders .

0 -2 1

25 - 20-32

32-41

41-23 2
50 3

75 -

-100 -

-125 -
H

w
w
w

Z

-150- a

H
H
H

m
a
0

w
H -175 -

-200.

232-232 Clay, olive-gray .

-250 -

-275 -

h)2-25O Sand, fine to mediu m

296-299 Clay, brownish-gray .

23 3300



Nerd County

	

TEST HOLE 3332

LOCATION : 160-88-20caa

	

(Continued )

ELEVATION : 1,820 fee t
above sea level

U

OF

	

a
wz

	

MATERIAL DESCRIPTION POTENTIAL (MV) ~ 0 RESISTANCE (OHMS )
r	 100	 10 0

319-322 Clay, olive-gray .

325

	

322-329 Sand, medium to coarse .

329-334 Gravel, fine to coarse .

334-347 Interbedded gravel, medium
to coarse, and sandy olive -

3'50

	

gray clay .

347-355 Boulders .

355-365 Shale, light-gray .

375

	

Observation well, depth 340 feet .

DATE DRILLED : June 7, 196 6

DEPTH : 365 feet

300 299-319 Sand, fine t o
medium .

400

-425

-450 -

-475-

-50 0

-525 -

-55 0

-575

600 234



Ward Count y
LOCATION 160-88-2odaa

TEST HOLE 334 2

ELEVATION : 1,964 feet
v

	

above sea leve l

O
0J H
0z

	

MATERIAL DESCRIPTIO N

-

DATE DRILLED : June 22, 1966

DEPTH : 380 fee t

U_

a
Q C9

0

	

RESISTANCE (OHMS )

0 0-32

.25 -

32-56

-50'
56-18 2

75 -

4:1

100 -

"CI

ti

125 -
H

W

-150 -

W
W
ca -175 -

182-185

185-287

-200:

-225

250-

275 -

300-

POTENTIAL(MV )
4

	

100
Till, silty and sandy ,
yellow-brown ; some pebble s
and boulders .

Gravel, coarse ; some
boulders .

Till, silty and sandy ,
olive-gray ; many boulders .

Boulder .

Till, silty and sandy ,
yellow-brawn to olive -
gray ; many boulders .

235

boon 9

o co

o c• c
o°o 9

000 0
v o

v p c
ooc

0

ooa o
oo c
0 0 0

0
000 0
oo c

oao o
000,, o

q00 0
oo c

000 0
oo c

ooo c
0 0 0 p

o
000 0
oo c

c,
vo c
▪ oo c

O c
Go, 0

o

v 0 c

o cO

o

• o co

▪0 o c0

ooc

ooc

oo
c

0o
c

000 0
o c

00 c0

o c
0 00 0
vo c

Op
o

000c
qo ¢ e
oo c

0 co
000 0
vo c

o c
oo.c c

000 c
000 0
Do c

ooc

oo°° o c
9 6 0 c



erra Cou y
LOCATION : 160-88-20daa

	

(Continued )

ELEVA T IO N : 1,964 feet

V

	

above sea leve l

0O F

TEST HOLE 3342

~ MATERIAL DESCRIPTION
«300 287-380

	

Sand, fine, light -
bluish-gray, and sandy ,
white, light-gray an d
black clay .

0325 -
Fcv
S
O

q

O350 - w

-375 -

-400

W

w

-425 -

H
a

a

-450 -

-475-

-500

-52 5

-'55 0

-575

DATE DRILLED: June 22, 1966

DEPTH : 380 feet

U

_

POTENTIAL(MV)

	

,l 8 RESISTANCE (OHMS)

1

	

-100

	

0

-600

	

23 6



LOCATIO N

ELEVATIO N

U

O
J
O
—

w z
0 D

0

25 -

-50 '

-75 -

100 -

-125 -

-175 -

-200.

-225

-250 -

-275 -

300

Ward county

	

TEST HOLE 333 3
160-88-2odcc

	

DATE DRILLED : June 9, 196 6

1,798 feet

	

DEPTH :

	

325 feet
above sea leve l

MATERIAL DESCRIPTION

	

POTENTIAL(MV )

	

E

	

50:;-30

	

Till, silty and sandy ,
yellow-brown ; some rock s
and pebbles .

30-89

	

Till, silty and sandy ,
olive-gray ; this layers o f
sand between 71 and 89 .

Sand, medium .

Till, silty and sandy ,
olive-gray ; thin layers o f
sand and gravel .

59-9 5

95-14 3

238-242 Sand, fine to medium .

242-251 Till, silty, olive-gray .

251-302 Sand, medium to coarse ;
thin layers of clay betwe e
288-290, and 296-298 .



Ward County

	

TEST HOLE 3333

DRILLED : June 9, 196 6LOCATION :

	

160-88-20dcc

	

(Continued)

	

DAT E

ELEVATION ; 1,798 feet

	

DEPTH ,

above sea level
325 fee t

V_

So.

2 0 RESISTANCE (OHMS )

Or

wz

	

MATERIAL DESCRIPTIO N

300 1Q~

u N

V

302-316

	

Gravel, coarse ; boulders .

316-325

	

Shale, dark-gray ; lignit e
between 316-323 .

325 -

0w
c5

0
Observation well, depth 310 feet .

}
350 -

375 -

M
O

W

40 0 .

s -425-
w

W

" 45 0

W
E
a

475

500-

525

55 0

575

-600

	

23 8



Ward County

	

B . Mortensen

LOCATION

	

160-89-9aca

	

Irrigation well

	

DATE DRILLED : May 16, 1962
Test hole

ELEVATION : 1,988 feet

	

DEPTH : 200 feet
above sea level

U_

0 =
r

0

	

MATERIAL DESCRIPTION

	

c
•:x 0
c 00

0-4

	

Sand .

4-22

	

Clay .

	

oo °
oo ~

22-30

	

Sand .

	

~oac

30-115 Clay .

0

25 -

50 -

oc ~
00 °

12 5

t00-

7 5

wi
b

115-135

	

Coarse sand .

H.a

135-143

	

Clay .

143-195

	

Coarse send .

-150 -

-175 -

195-200 Clay .

-200 .

-225

250 -

275 -

300 2 39



L3 C .2'IC0 :
Ward Count y
160-89-12cc

TEST HOL E
U .S . Air Force DATE DRILLED : 1961

i . LZV .4 -i ION : 1,972 feet DEPTH :

	

103 fee t
above sea level

O —n
D

0-1 8

18-32

2a

32-37

E.

	

b
37-4 1n

wj 50~

0 41-4 5

H 45-103

~--L 125 1--

OIATSRIAL DESCRIPTIO N

Till, silty and sandy ,
gray-brown .

Sand, fine, silty, brown .

Till, silty and sandy ,
gray-brown .

Till, silty and sandy ,
dark-gray .

Silt, sandy, gray-brown .

Till, silty and sandy, gray-
brown to dark-gray .

DATE DRILLED : August 20 ,

DEPTH : 60 feet

v_

a
a 0
IX o

Ward county

	

TEST HOLE 325 8
LOCATION

	

160-89-17bbb

ELEVATION : 2,011 feet

0
0

above sea leve

l o-

0 0- 5

5-1 4

14-31
25

31-36

W 36-4 5
-50 -

45-6 oz

s" -75 -
w

Sand, fine to medium .

Till, very silty and sandy ,
olive-gray ; abundance c f
thin layers of sand .

Sand, fine, greenish-gray .

Shale, greenish-gray .

Shale, very silty and sandy ,
medium gray .

wz

	

MATERIAL DESCRIPTIO Non
Gravel, fine to medium ,
rusty .

-100 -

125
240

196 5



TEST HOLE 333 4Ward County

LOCATION

	

160-89-26dd d

ELEVATION : 2,014 feet

DATE DRILLED : June 13, 1966

DEPTH : 70 fee t

above sea level
U
S

O
J F

	

< 0
z

	

MATERIAL DESCRIPTION

	

POTENTIAL(MV)

	

0wo
(9 J

o D

	

4-None
0 -24

	

Till, silty and sandy ,

25-
b

yellow-brown .

24-28

	

Sand, medium to coarse .

-50 -

. A
U

23-45

	

Till, silty and sandy ,

olive-gray .

45-65

	

Shale, light-greenish-gray .

0
V
G 65-67

	

Lignite, black .

-75 -
67-70

	

Clay, black .

-100-

ti
w

-125 -
H
Os
W
w

z
-150 -

H
a
w

a -175 -

-200.

225 -

250 -

-275 -

300

	

24 1



Renville County

	

Gas tes t
LOCATION 161-84-17ba

	

Driller's log

	

DATE DRILLED : November 19, 195 3

ELEVATION : 1,665 feet
above sea level

O
0J H

wz

	

MATERIAL DESCRIPTIO N
OD

0-10

	

Surface and yellow clay .

10-20

	

Yellow clay and gravel .

20-30

	

Clay and gravel

2 5

5 0

-75

	

30-38

	

Gravel .

	

38-70

	

Clay and gravel .

	

70-90

	

Sandy shale .

90-118 Sandy shale and gravel .

-100

118-135 Sand .

-125

z
-I50

135-140 Sandy shale .

140-220 Shale and gravel .

z
H
a,
w
a -175 -

-2(><3

220-255 Clay and gravel .

-225

255-268 Bentonite clay and gravel .

268-270 Bentonite and sand .

-250 -

	

270-280 Bentonite and gravel .

280-282 Sand .

282-293 Bentonite and gravel .

-275 -

	

293-295 Fine sand, water, small show
of gas .

295-310 Clay and gravel .

300

	

242

DEPTH : 325 feet



Renville County

	

Gas test
LOCATION . 161-84-17ba

	

Driller's log-

	

DATE DRILLED: November 19, 195 3
(Continued )

ELEVATION : 1,665 feet

	

DEPTH' 325 fee t
above sea level

U

O.
U'

MATERIAL DESCRIPTION

	

4 O0

310-325

	

Fine sand, water .

32 5

350

-37 5

400

425

450

47 5

50 0

52 5

55 0

-575

,/ Log from R . A. Prather & Sons, Tioga, N . Dak .
243

300

U

OF

O z

-600



Renville County
LOCATION

	

161-84-17cd

Gas tes t
Driller's log== DATE DRILLED: October 30, 1953

ELEVATION 1,675 feet

	

DEPTH : 325 fee t

U
0

above sea level
U_

0 O.
Jr a m
Lhwz MATERIAL DESCRIPTION 0 4
0D

0

	

0-2

	

Top soil .

2-8

	

Clay and sand .

8-20

	

Clay and sand .

2b'

	

20-30

	

Gravel .

30-35

	

Sandy shale .

35-90

	

Clay and gravel .

-5'0

75

90-100 Sand and gravel .

100-275 Clay and gravel .100

125 -

-150 -

-175 -

_206

-225

25 0

275 -

300

275-280 Gray sand, water-bearing .

280-285 Clay and gravel .

24 4



Gas test
Driller's logy
(Continued )

Renville Count y

LOCATION . 161-84-17c d

ELEVATION : 1,675 feet
above sea leve l

U

OF
owz

	

MATERIAL DESCRIPTION

DATE DRILLED: October 30, 195 3

DEPTH : 325 fee t

V_
2
Q so
a o

300
285-325 Gray bentonitic shale .

325

350

-400

1/ Log from R . A . Prather & Sons, Tioga, N . Dak .

-425

Renville Count y
161-84-2oa c

ELEVATION : 1,693 fee t
above sea level

TEST HOL E
U .S . Air Force DATE DRILLED : 1961

DEPTH : 101 fee t

Ci
SIATIRIAL DESCRIPTIO N0

0-8

	

Till, silty and sandy ,
brown .

I

	

I 8-13

	

Sand, fine to coarse .

25 13-23

	

Till, silty and sandy, brown .

F i

	

N 23-101

	

Till, silty and sandy ,

w l
wl

	

i

	

u I dark-gray .

w

' z

	

50

	

m

0

G
G U
2 0(0 J

=125 -

	

24 5



Renville County

	

Gas test
LOCATION 161-84-21aa

	

Driller's log

	

DATE DRILLED : November 7, 195 3

DEPTH : 288 feet

— 0

ELEVATION : 1,665 fee t
above sea level

v
0
JF

wz

	

MATERIAL DESCRIPTIO N
can

0-30

	

Subsoil, clay, and gravel .

-25 -

30-279 Clay and gravel .

-50 -

-75 -

-100 -

-125 -

-150 -

-20a

-225 .

-250 -

275 -

300

279-281 Hardpan .

281-285 Clay and gravel .

285-288 Gray sand, water .

1/ Log from R . A . Prather & Sc s, Tioga, N . Dak .



Renville County
LOCATION , 161-84-21cd

ELEVATION : 1,660 fee t
above sea level

pOJ
Owz

	

MATERIAL DESCRIPTION

DATE DRILLED: November 3, 1953

DEPTH : 303 feet

	

0-10

	

Topsoil, clay and gravel .

	

10-35

	

Clay and gravel .

	

35-75

	

Loose caving sand .

	

75-85

	

Clay and gravel .

85-185 Clay, sand and gravel .

185-207 Clay and gravel .

207-215 Sand (dry) .

215-250 Clay and gravel .

-250

	

250-252 Fine sand (dry) .

252-254 Sandy clay .

254-261 Clay and sand (trace of lignite) .

261-278 Sandy shale .

278-280 Hardpan (smell show of gas) .

280-302 Gray bentonite shale .

Gas tes t
Driller's log/

247



Renville Count y
LOCATION : 161-84-21c d

ELEVATION :1,660 fee t
above sea level

Gas test
Driller's ].ogl/

(Continued)

DATE DRILLED: November 3, 195 3

DEPTH 303 fee t

I
a-
4

0

(9 JMATERIAL DESCRIPTIO N

302-303 Fine gray-green sand (gas
increased, water-bearing) .

32 5

350

:57 5

40 0

42 5

450 -

475 -

500-

525 -

550 -

X75 -

SOO

	

1/ Log from R . A . Prather & S2ns8, Tioga, N . Dak .



Renville Count y
LOCATION

	

l6l-&4-21dd
Gas

Driller's log-=" DATE DRILLED : November 15, 196 3

ELEVATION : 1,6o5 feet

	

DEPTH :

	

320 feet
above sea leve l

MATERIAL DESCRIPTIO N

Surface .

2 -_5

	

Yellow clay and gravel .

15-2i

	

Gray clay an d grave l

Blue clay and grave l

Sandy clay and grave l

Blue clay and grave l

75 -

too -

125 -

150 -

-175 -

-225 -

-250 -

1l.-256 Bertonitic clay and ,-raved .

2 5

50 -

275 -

300 249



Renville County
LOCATION : 161-84-21dd

ELEVATION : 1,665 fee t
above sea level

Gas tes t
Driller's logli

	

DATE DRILLED: November 15, 1963
(Continued)

DEPTH; 320 feet

U
Cs
o

o

300

MATERIAL DESCRIPTIO N

286-310 Gray sand (water) .

310-320 Brown sandy shale .

325 -

350 -

'375 -

400-

-425 -

. 450 -

475 -

500-

525 -

'550-

575 -

600 I/ Log from R . A . Prather & 25
0

bons, Tioga, N . Dak .



Renville County

	

Gas test
LOCATION . 161-84-22ab

	

Driller's log/

	

DATE DRILLED : November 11, 1953

ELEVATION : 1,663 fee t
above sea leve l

0
0
J F

wz

	

MATERIAL DESCRIPTION

DEPTH : 325 fee t

0 0-5

	

Subsoil and shale .

5-20

	

Shale and gravel .

20-25

	

Gravel .

25
25-50

	

Clay and gravel .

50 50-70

	

Gray sand (water) .

70-140

	

Clay and gravel .

75

ro
-100- m

SC

-125 -
H 9

t'-,-

z

.8
b 140-155

	

Sand and gravel .

-150 - N

H

:H
155-180

	

Clay and gravel .

w 9
a

-175 - g' 180-195

	

Gray sand (small show of water) .

195-220

	

Clay and gravel .

-200. 0w

220-229

	

Sandy clay .

-225
229-250

	

Clay and gravel .

-250 250-275

	

Sand and gravel (caving) .

275-280

	

Clay, gravel and sand .

280-285

	

Gray sand (water) .

o°c ,

-275 285-291

	

Sand and gravel .

291-302

	

Gray sand (lots of water) .

300 - 251



Renville County

	

Gas tes t

LOCATION: 161-84-22ab

	

Driller's log-

	

DATE DRILLED: November 11, 195 3
(Continued )

ELEVATION ; 1,663 feet

	

DEPTH : 325 fee t

above sea level
V

Or

	

Q

wz

	

MATERIAL DESCRIPTION

	

of

302-320 Brown sandy shale .

320-325 Gray sand (small show of

325

	

lignite) ,

350

37 5

40 0

-425

450

.475 -

500-

525 1

550 -

575 -

1/ Log from R . A . Prather & Sons, Tioga, N . Dak .

252

300

600



Renville Count y
LOCATION

	

161-85-14add

ELEVATION

	

feet

DATE DRILLED, October 21, 1964

DEPTH : 231 fee t

TEST HOLE 231 9

above sea level
0
O

J
r

°w z

	

MATERIAL DESCRIPTIO N
89

0 0- 5

25 -

50 -
55-6 3

63-6 5
75 -

65-82

t

b 82-8 5

100- 'I 85-200
m

8

125 -H
N
N
a.
N

ISO -

N

H
a
N
R - 175 -

200- 200-214

214-231

225 - ,'2.
'0

a

Observation well, depth 40 feet .

25 3

Till, silty and sandy ,
yellow-brown t o
yellow-gray .

Sand, fine to coarse .

Till, silty and sandy ,
olive-gray .

Sand, fine to coarse .

Till, silty and sandy ,
olive-gray ; few pebble s
and boulders .

Clay, sandy, yellow-brown
to greenish-gray .

Till, silty and sandy ,
yellow-gray ; few thin layer s
of gravel .

Till, silty and sandy ,
olive-gray ; few thin layer s
of gravel .



Renville County
LOCATION

	

161-85-16cc

TEST HOL E
U .S . Air Force

	

DATE DRILLED: 1961

ELEVATION : 1,768 feet

	

DEPTH : 103 fee t
above sea level

MATERIAL DESCRIPTION

U

st
cc o
cm J

0-35

	

Till, silty and sandy ,

brown .
0

-25 -

35-103 Till, silty and sandy, gray .

-5 0

-75 -

-100-

-125 -

150 -

175 -

20C

-225

250

275

U

-Co
O H

O
w z
o O

-3300

	

254



DATE DRILLED : 1947

DEPTH : 260 feet

U
a.a.
a 0¢ o
CO J

Renville Count y

LOCATION , 161-85-24aaa

ELEVATION : 1,690 fee t
above sea leve l

U

(9
o

1-
o
z

(7~
MATERIAL DESCRIPTIO N

TEST HOL E
U .S . Geol . SurveyL~

0

	

0-1

	

Soil .

1-12

	

Clay, sandy, yellow, wit h

gravel and boulders .

25

	

12-18

	

Gravel and sand, with
lignite fragments .

18-20

	

Clay, sandy, yellow .

20-31

	

Clay, sandy, gray, wit h
boulders .

5 0

75

100
a

12 5

15 0

H

a.
w

175

	

31-36

	

Sand, fine, with strips of

gray sandy clay .

	

36-76

	

Clay, sandy, gray, with thi n
strips of gravel and fine
sand and thin strips of lignit e

fragments .

	

76-78

	

Sand, fine .

78-106 Clay, sandy, gray, with thin
strips of fine sand .

106-107 Gravel .

107-121 Clay, sandy, gray, with thin
strips of gravel and sand .

121-140 Gravel with strips of gray
sandy clay .

140-149 Gravel with strips of clay .

149-174 Clay, gray, sandy, wit h
strips of gravel .

174-210 Clay, sandy, gray, with thi n
strips of gravel .

-200.

-22 5

-250

210-218 Clay, sandy, gray, with thi n
strips of gravel and boulders .

218-221 Boulder, granite .

221-244 Clay, sandy, gray, with grave l
and boulders .

244-250 Clay, sandy, gray, with brown
sandy clay, gravel, and boulders .

250-260 Clay, sandy, gray, wit h
brown clay .

-275

-300
J From LaRocque and others, 1963 .

255



Renville County

	

TEST HOLE
_3CA ION

	

161-86-28ad

	

U .S . Air Forc e

ELEVATION, 1,841 feet
above sea level

DATE DRILLED : 196 1

DEPTH : 103 fee t

U

C-cF
o

:,z

	

s,ATERIAL DESCRIPTION

	

o
c

0

	

0-36

	

Till, silty and sandy, brown

. 25.1

. ~

~
`SCR

H

I- 75 -

loo -

125

	

36-59

	

Till, silty and sandy, gray .

	

59-68

	

Interbedded sand and clay ,
gray .

	

68-81

	

Till, silty and sandy, gray .

	

81-88

	

Silt, clayey and sandy, gray .

	

88-93

	

Sand, fine, silty.

93-103 Till, silty and sandy, gray .

256



TEST HOLE 2326

LOCATION
Renville Count y
161-86-33abb DATE DRILLED : November 10, 1964

1,842 fee t
above sea level

4
0-29

	

Till, silty and sandy ,
yellow-brown ; few
pebbles and boulders .

Observation well, depth 20 feet .

2 5 7

ELEVATION : DEPTH : 241 feet

0

-25 -

-50 '

-75 -

0

-125 -

-150 -

-175 -

-200.

-225 -

250 -

275 -

o

O
J F

z

	

MATERIAL DESCRIPTIO N

29-95

208-241 Clay, sandy, greenish -
gray .



Renville County

	

TEST HOLE

161-87-2aa

	

U .S . Air Force

	

DATE

	

DRILLED :

	

196 1LOCATIO N

ELEVATION .

	

1,841 feet

	

DEPTH :

	

100 .6 fee t
above sea leve l

U

O
G
.3
2 0
U J

0 F

w0 z

	

MATERIAL DESCRIPTIO N
0 D

0 0-19

	

Till, silty and sandy, brown .

25 -

19-100 .6 Till, silty and sandy ,
dark-gray ..

5'

50 -

a

c7

-75 -

-100 -

-125 -
E

W

W

W

H -150 -

x
E

a
w
A-175 -

-200.

-225 -

-250 -

F275 -

3300 25 9



TEST HOLE 3337

0-39

	

Till, silty and sandy ,
yellow-brown to light-olive -

Renville County
LOCATION . 161-87-5aaa

ELEVATION : 1,870 feet
above sea level

DATE DRILLED: June 15, 1966

DEPTH : 460 fee t

RESISTANCE (OHMS )
	 50 -y

t)
O
0

o-
w z

0

MATERIAL DESCRIPTION

	

POTENTIAL(MV )

a

	

100 19 1

gray ; sane pebbles .

2 5

-50

39-46

	

Sand, fine, clayey and
silty, olive-gray .

46-151

	

Till, silty and sandy ,
olive-gray ; some thi n

- 75

layers if sand and
gravel .

-100

.125

R

N -150

II,

a c5

151-162

	

Till, silty and sandy ,
yellow-brown .

162-170

	

Gravel, fine, rusty.

-175 170-233

	

Till, silty, olive-gray;
same thin layers of Band
and gravel .

425

233-243 Gravel, fine ; fine to
coarse sand .

250

275

25 9



TEST HOLE

	

333 7
(COW owed )

Renville County
LOCATION: 161-87-5aaa

ELEVATIO N : 1,870 feet
above sea leve l

311-314 Gravel, fine to medium.

314-392 Till, silty, olive-gray ;
some thin Were of sand
and gravel .

392-403 Gravel, fine to medium .

403-415 Till, silty, olive-gray .

415-424 Sand, very fine, light -
greenish-gray .

424-436 Sand, very fine, carbonaceous ,
black .

436-449 Clay, silty and sandy ,
yellow-brown .

449-454 Shale, sandy, yellow-brown .

454-460 Sand, very fine, light -
greenish-gray .

DATE DRILLED. June 15, 1966

DEPTH : 46o feet

MATERIAL DESCRIPTION

	

POTENTIAL(MV )

100

260



Renville County

	

TEST HOLE

LOCATION ].61-87-12ddd

	

U .S . Geol . Survey)

ELEVATION : 1837 fee t
above sea level

5
0
owr–
wz

	

MATERIAL DESCRIPTIO N

L-2

	

Soil .

2-=

	

Clay, silty, yellow .

4-8

	

Gravel and yellow clay .

8-19

	

Clay, sandy, yellow .

19-24

	

Clay, sandy, gray .

24-25

	

Boulder, limestone .

25-31

	

Clay, sandy, gray, with s o m e

gravel .

31-32

	

Lignite .

32-36

	

Clay, sandy, gray .

36-40

	

Clay, sandy, gray, with

strips of hard clay .

40-75

	

Clay, sandy, gray, with som e

gravel .

75-228

	

Clay, sandy, gray, with som e
gravel and lignite fragments .

220-227 Clay, sandy, gray, with strip s
of limestone and granit e

boulders .

227-256 Clay, sandy, gray, with som e
gravel .

2 56-275 Clay, gray .

275-285 Sand, fine, gray .

erom LaRecque and others, 1

8 . 1

0

2 5

5 0

- 7 5

100

12 5

-15 0

z

E-

w
w
ca

-200.

-17 5

22 5

25 0

-27 5

300

m

5

DATE DRILLED : 194 7

DEPTH : 285 feet



Renville County

	

TEST HOLE 2325

LOCATION : 161-87-21bbb

ELEVATION : 1,870 feet
above sea leve l

	

22-24

	

Gravel, :Pine to coarse .

	

24-32

	

Till, silty and sandy ,
yellow-brown to olive-gray ;
abundance of pebbles an d
boulders .

"'SO -

-75 -
83-127 Till, silty and sandy ,

olive-gray ; few pebbles .1

127-149 Till, silty and sandy ,
olive-gray ; abundance )
of pebbles and boulders .

149-189 Clay, sandy, greenish -7_
gray .

0
tiC7
00

17 5

2.00•

-225

250 -

2175 -

Observation well, depth 34 feet .
300

	

26 2

0

-25 -

U
O
O

O —
z

0-22

	

Till, silty, yellow- *
brown ; few pebbles .

	

32-35

	

Sand, fine to coarse,lignitic .

35-83 Till, silty and sandy ,
olive-gray ; abundance
of pebbles and boulders .

-100 '

-125 "

150

DATE DRILLED : November 10, 19614

DEPTH : 189 fee t

50

U_
Ia-
-s O
2 O
O J RESISTANCE (OHMS )

200-A
MATERIAL DESCRIPTION

	

POTENTIAL NV )



LOCATION
Renville Count y
161-87-28bb

TEST HOL E
U .B . Air Force DATE DRILLED : 1561

ELEVATION : 1,881 feet DEPTH :

	

100 fee t

J above sea level

0
o r

L.z

	

MATERIAL DESCRIPTIO N

0-34

	

Till, silty and sandy, brown .

34-100 Till, silty and sandy ,

dark-gray .

2 5

In"

a.

ra'

-50 -

.75 -

100-

125 -

150 1

175 -

0o .

-200,

225 •

250

275

-300_

	

263



Renville County

	

TEST HOL E

LOCATION

	

161-87-32aaa

	

U .S . Geol . Surve yl/

ELEVATION : 1,890 fee t
above sea level

Sand, fine, and clay .

Clay, sandy, gray .

Sand, fine, and gravel .

Clay, sandy, with some strips
of lignite fragments .

Sand, fine, and lignit e
fragments .

Clay, sandy, gray, with lignit e
fragments .

Clay, sandy, gray, with some
gravel and lignite fragments .

u
00J H
w2

	

MATERIAL DESCRIPTIO N

0 0- 1

1-21

25 21-2 5

25-32

32-3 5

35-5 550

55-9 5

75

95-10 5

100

ci
105-11 6

v

116-118

1215 - 118-196

pa
IS0 -

a

n 175

196-203 Clay, gray .

203-210 Lignite .

210-241 Clay, gray, with strip s
of lignite .

223

DATE DRILLED : 1947

DEPTH : 255 feet

—
Tn.4 0
0 -i

Soil .

Clay, sandy, yellow, wit h
some gravel .

Gravel, fine, and sand .

241-255 Sand, fine, gray .

250

276

I/ From LaSocque and others, 1 04 3 .

c>



TEST HOLE 325 6
LOCATION

	

161-Sb-11bbb

	

DATE DRILLED : August 17, 196 5

ELEVATION 1,907 feet

	

DEPTH : 470 fee t
above sea level

Waal County

U

O
JF
oZ
wz MATERIAL DESCRIPTION

	

POTENTIAL (MV )

	

4	 100
0-15

	

Till, silty and sandy ,

yellow-brown ; few pebbles .

15-32

	

Sand, medium, rusty .

25 -

32-105 Till, silty and sandy ,

olive-gray ; abundance o f

pebbles and boulders .

50 -

75 -

100 -
105-156 Gravel, fine to medium ,

and medium to very coars e
sand .

125 -

-175 -

-200-

-225 -

250 -

275 -

500 --'

156-243 Till, silty and sandy ,

olive-gray ; few pebbles an d
boulders and thin layer s

of sand and gravel .

245-272 Sand, fine to coarse, and

fine gravel ; few thin layer s
of clay .

272-294 Till, sandy, olive-gray .

26 5

a
H

w

a

RESISTANCE (OHMS)
	 500

	

,

U_
0
a
aca
O



DATE DRILLED : August 17, 196 5

DEPTH 470 feet

U_

2

4
0

U J

.iii

.iii

MATERIAL DESCRIPTION

	

POTENTIAL(MV )
w

	

100
Sand, medium to coarse .

	

Ward County

	

TEST HOLE

	

325 6

	

LOCATION : 161-88-llbbb

	

(Continued )

ELEVATION ; 1,907 feet
above sea leve l

'300 294-304

304-33 2

325

332-33 8

338-36 4

;150
Na

364-41 7

375 am
'J

400

417-420

420-452
F -425
w
w C

w

H

0

Y
H

450-

x 452-456

M

w
a

456-470

475 -

500-

1525 -

550 -

.575 -

Observation well, depth 150 feet .

--600

	

26 6

Till, silty and very sandy ,
gray ; abundance of thi n
layers of sand, few
boulders .

Till, silty, olive-gray .

Sand, fine ; abundance of
thin layers of clay .

Till, silty and sandy,
dark-olive-gray ; fe w
boulders .

Boulders .

1>

Sand, fine, greenish-gray .

Lignite, black .

Sand, medium, dark -
greenish-gray .



0

Ward County

	

TEST HOLE
LOCATION

	

161-88-22ab

	

U .S . Air Force

1,923 feet
above sea leve l

MATERIAL DESCRIPTIO N

0-19

	

Sand, fine to medium, brown .

DATE DRILLED ; 1961

DEPTH, 103 fee t

19-26

	

Till, silty and sandy,
gray-brown .

25 -
26-34

	

Sand, fine to medium ,
gray-brown .

34-103 Till, silty and sandy ,
dark-gray . oo c

> 0 0 0
5 0

7 5

100

20 0

oo c

S o o
oo c

125 -

-150 -

175 -

200.

1'225

267



Dale Byrd'
DATE DRILLED : June 6, 196 5

DEPTH : 215 feet

u

Ward Count y

LOCATION

	

161-88-26bbb

0-15

	

Brown clay .

15-38

	

Gray clay, rock, and gravel .

38-42

	

Gravel, sand, and
water .

42-122 Gray clay and gravel .

122-128 Gray clay .

128-132 Gray sand .

132 -
162 .5

	

Gray clay .

162 .5 -
163

	

Hard shell .

163-176 Gray clay .

176-199 Light gray clay .

199-202 Coal and water .

202-215 Gray clay .

Log from E . H . Prather Drilling Co . ,

Tioga, N . Dak .

	

268

ELEVATION : 1,909 fee t
above sea leve lu

00

wz

	

MATERIAL DESCRIPTION



Ward County

	

U .S . Bureau of Reclamatio n

LOCATION

	

161-o55-31da

	

test hole

	

DATE DRILLED : January 14, 1949

ELEVATION 1,800 feet

	

DEPTH : 130 .6 feet

V

	

above sea leve l

O

	

_U

o

	

=
or

	

a
a c~

a.z

	

MATERIAL DESCRIPTION

	

¢
U

	

C7 J

54

	

Sand, fine, silty .

25 -

50 -

	

:4-55

	

Sand, coarse, and fine t o
medium gravel .

	

55-107

	

Clay, sandy, gray .

75- m

a
U

100 -
107-112 Sand, coarse, and lignite chips .

112 -

131 .0

	

Sand, medium to coarse, and
medium gravel .

0

W

W

w

z

x

a

Ga

125 -

-150 -

-175 -

-200.

-225 -

250 -

275 -

300

	

269



DATE DRILLED : 196 1

DEPTH : 100 fee t

Renville County

	

TEST HOLE
LOCATION 162-84-4ad

	

U .S . Air Force

ELEVATION : 1,631 feet
above sea leve l

0
O
J F

OLZ

	

MATERIAL DESCRIPTIO N
D

0-18

	

Till, silty and sandy, brown .

18-97

	

Till, silty and sandy ,
dark-gray .

97-100

	

Sand, fine, silty .

27 0

0

25 -

50 -

75 -

100 -

125 -

150 -

-175 -

-200.

-225

-250 -

-27 5

H

W

a,

w
w
a



TEST MOLE 2320

V

w

	

MATERIAL DESCRIPTIO N

0-12

	

Till, silty and sandy, yellow -
brown; few pebbles .

Renville County
LOCATION , 162-84-8ddc

ELEVATION . 1,626 feet
above sea leve l

0

DATE DRILLED : October 22, 1964

DEPTH; 262 feet

u

12-49

	

Till, silty and sandy ,
gray .

olive -

	

49-51

	

Sand, fine to coarse .

	

51-53

	

Till, silty and sandy, olive -
gray .

	

53-55

	

Gravel, fine to coarse .

	

55-62

	

Till, silty, olive-gray .

	

62-68

	

Sand, fine to coarse .

	

68-73

	

Till, silty, olive-gray .

	

73-76

	

Sand, fine to coarse .

76-136 Till, silty and sandy, olive -

AM.

. 2 5

^SO '

15 .

' too.

-12S,

136-171 Till, silty and sandy ,
olive-gray ; few thin layer s
of silty clay .

n 'MSO -
M

H
a.
m . ITS

171-172 Boulder .

172-243 Till, silty and sandy, olive-
grV; few pebbles .

.275 .

-700--

243-250 Clay, sandy, greenish-gray .

250-262 Clay, sandy, yellow-brown .

0bservatim well, depth 76 feet .

271

tee

Z50-



Renville County

	

TEST HOLE

LOCATION

	

162-84-25ddl

	

U .S . Geol . SurveylJ

ELEVATION : 1,636 fee t
above sea level

590
o –

z

	

MATERIALDESCRIPTIO N

i0 0-1

	

Soil .

1-3

	

Clay, gray .

3-6

	

Sand, fine, and gravel .

-25 -

v

M

6-16

	

Clay, gray, with some gravel .

16-43

	

Clay, sandy, silty .

43-80

	

Clay, sandy, gray, with some
lignite fragments .-50 -

58

-75 -
80-105

	

Clay, sandy, grey, with some
gravel .

100 -

w

12 5

a7

a.

N

CC

a
w

15 0

175

-206

-225

-25 0

L275

J From LaRocque and others, 1963 .

272

DATE DRILLED : 1947

DEPTH : 105 fee t



Renville County

	

TEST HOL E

LOCATION .

	

162-84-25dd2

	

U .S . Geol . Survey,

	

DATE

ELEVATION

	

1,636 feet

	

DEPTH :

above sea level

DRILLED :

	

1947

255 fee t

U

C

	

aor

	

°CC oo`

	

MATERIAL DESCRIPTIO N

I 0 1,-2 0-1

	

Soil .

1-5

	

Sand and gravel .

25e

5-30

	

Clay, sandy, gray, with some

gravel .

30-32

	

Sand, fine, and gravel .

32-78

	

Clay, sandy, gray, and

gravel mixed .

50 5

-75 -
78-156

	

Clay, silty, sandy, gray, wit h

.,''=1

ro

some fine gravel .

1- 100-
S

0

H
w
w

z

125 -

0 -150 -

15e-195

	

Clay, sandy, gray, with some

gravel .s"
h
w

w

A 175 -

195-22

	

Clay, sandy, gray, with som e
200- lignite fragments and gravel .

225 -

228-255

	

Clay, sandy, gray and brow n

carbonaceous shale .

2501

i

°

cI'
Fa I
w '

275

12/ From LaRocque and others, 1963 .

27 3



Renville County

	

TEST HOL E

LOCATION 162-84-26da

	

U .S . Air Force

	

DATE DRILLED : 196 1

ELEVATION- 1,617 feet

	

DEPTH : 100 fee t
above sea level

U
0

	

=
Jr

	

a-
a w

wwz

	

MATERIAL DESCRIPTION

	

cr 0
0D

	

ce J
0-44

	

Till, silty and sandy ,
brown-gray .

25

44-47

	

Sand, fine, silty .

-50

	

47-59

	

Till, silty and sandy, gray .

59-63

	

Sand, fine, silty .

63-94

	

Till, silty and sandy, gray .

94-98

	

Silt, sandy, gray .
-IOC -

98-100 Till, silty and sandy, gray .

125

Renville County

	

TEST HOLE

LOCATION 162-85-25da

	

U .S . Air Force

	

DATE DRILLED : 196 1

0

25 ,

0

	

0-18

	

Till, silty and sandy, brown .

	

18-24

	

Silt, brown .

	

24-48

	

Till, silty and sandy, gray .

	

48-54

	

Silt, gray .

DEPTH : 100 fee tELEVATION : 1,684 fee t
above sea level

0
0

	

—
0

	

=~ H

	

a
Q c9

z

	

MATERIAL DESCRIPTION

	

cc 0
C J

-50 -
54-94

	

Till, silty and sandy, gray .

-75 -

94-99

	

Sand, fine to medium .

-100 -
99-1 00 Till, silty and sandy, gray .

125

	

274



Renville County

	

TEST HOLE 3339
162-86-6ddd

	

DATE DRILLED : June 17, 196 6LOCATION ,

1,609 fee t
above sea level

DEPTH : 90 fee t

Interbedded clay, silt an d
sand, olive-gray .

Sand, medium to coarse ,
rusty .

Till, silty and sandy ,
olive-gray .

Silt, clayey, yellowish-gray .

Sand, fine, greenish-gray .

Sandstone, fine, greenish-gray .

Shale, greenish-gray .

V

0a'a
¢ o
CDMATERIAL DESCRIPTION

	

POTENTIAL(MV )
2 5

Sand, very fine, and
olive-brown silt ; some
wood and clam fragment s

ELEVATIO N

o

O
~ r
o —

Z

0 0-2 2

V
W 22-43

25- -

a

co 43-54

50"

54-63

63-7 30
75 -

a 73-8 1

0 81-8 5
C

85-90

100 -

-o

-125 -

N
w
N

z
H -150 -

HH
w
N
Q -175 -

-200,

-225 -

250 -

275 -

RESISTANCE (OHMS )
100,

5 0

300 -- -

	

27 5



Resv lle County

	

TEST HOLE
U .S . Geol . Survey?

:LOCATION

	

162-86-12ddd DATE DRILLED : 194 7

DEPTH :ELEVATION' 1,757 feet

above sea leve l
U

O

	

U_

0_2
0- 1

1-1 9

19-3 b-25 -

36-44

44-5 9

-50 '

75 - 72-91

1-10 5

-100 -

105-116

113-13 5

-125 -
F .

51 1.35-15 0

W

-150 - 150-125

H

W
17 5

Fa

185-19 6

101-20 1

200.
201-248

225

24 3, -25 3
250

253-288

275
288-293

293–317

0.

'---300

(1

317 fee t

0
a

0
z

	

MATERIAL DESCRIPTION

	

Q
0

Clay, sandy, yellow, with

some gravel .

Clay, sandy, with some gravel–

Clay, sandy, silty, gray .

Clay, sandy, gray, with som e

gravel .

Sand, fine, and gravel .

Clay, sandy, gray, with strip s

of gravel and lignit e

fragments .

Clay, sandy, gray, with strip s

of lignite fragments .

Clay, sandy, gray, with strip s

of gravel and lignite fragments .

Clay, sandy, gray, with grave l

and lignite fragments .

Clay, _angray, wit h
lignita fra,m.enfs .

Clay, sandy, gray, with som e

gravel and lignit e

fragments .

Clay, sandy, gray, with strip s

of gravel .

Gravel and fine sand .

Clay, sandy, gray, with

some gravel .

Gravel and fine sand, wit h

some gray clay .

Clay, sandy, gray, with some

fine gravel .

Sandstone .

Clay, sandy .

From Laloeque and ethers, 1963 .

27 h



Renville County

	

TEST HOLE

LOCATION . 162-86-28ccd

	

U .S . Geol . Surveys-J

	

DATE DRILLED : 194 7

ELEVATION : 1,601 fee t
above sea level

v
O
OJF
owz

	

MATERIAL DESCRIPTIO N
V J

0 0-7

	

SOil .

DEPTH : 125 fee t

_v

d
Q U'
o

fJ J

75 -

0w

125 -

150 -

175 -

275 -

250 -

200.

25 .

300

	

7-13

	

Clay, silty, yellow .

	

13-32

	

Clay, silty, blue .

	

32-36

	

Sand, fine, and gravel with a
few clam shells .

	

36-44

	

Clay, sandy, silty, gray .

	

44-63

	

Sand, fine, gravel, some
shells .

	

63-71

	

Gravel, coarse, and boulders .

	

71-79

	

Lignite, and strips of brown
clay .

	

79-83

	

Clay, sandy, gr ay .

	

83-86

	

Lignite and brown clay .

	

86-92

	

Clay, sandy, gray .

	

92-94

	

Lignite .

	

94-100

	

Clay, sandy, gray .

100-101 Lignite .

101-106 Clay, sandy, gray .

106-109 Lignite .

109-125 Clay, sandy, gray .

1j From LaRocque and others, 1963 .
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Renville County

	

TEST HOL E
LOCATION 162-86-36bb

	

U .S . Air Forc e

ELEVATION : 1,779 fee t
above sea level

0

DATE DRILLED :

DEPTH : 82 fee t

0
0

	

0
0JH
wiz

	

MATERIAL DESCRIPTION

	

of

0-38

	

Till, silty and sandy ,
brown-gray .

a.

-25 -

38-68

	

Till, silty and sandy, dark -

gray .

750 -

68-82

	

Interbedded gray clay and
sand .

-75 -

-100 -

-125 -

-150 -

-175 -

-ZOO,

225 -

250 -

2751

2713

1961



133-142 Shale, sandy, .edi m-gray.

heu .oille Count y
LOC .A I ION .

	

162-37-2dd d

ELEVATION 1,799 fee t
	 e sea leoe lU

(9
O

TEST HOLE 3333

DATE DRILLED : June 16, 1966

DEPTH : 14U fee t

MATERIAL DESCkIP -i-IO N

4

	

Till, silty and sei_ .
yel1 .n -brown

25 -

	

gray .

olive gray .

Sand, f_ .., to ;;oa_s e
gravel .

Till, ~-1 t
olive

sa.

1
11 Till, silty v :.d

olive . gr ay ; som e
boulders .

111 . 11s Sa.d.stono,

	

, fine ,
brawn .

125 0
1 133 Sand, very fine, yellow -

150 -

0 5

200

-22 5

-25C -

2,5 -

a-

275



Renville Count y

LOCATION

	

162-87-22aaa

TEST HOLE 334 0

ELEVATION : 1,850 feet
above sea leve l

0oF

wz

	

MATERIAL DESCRIPTIO N

0

DATE DRILLED : June 17, 1966

DEPTH : 450 fee t

RESISTANCE (OHMS )
	 100	 —r

U_

a
Q
LE 0
0 J

- 2 5

-50

- 75

-100

-12 5

-150 -

-175 -

23-59

	

Till, silty and sandy ,

olive-gray ; some pebbles .

70-86

	

Shale, black, and very fin e
light-greenish-gray sandstone .

86-170 Till, very silty and sandy ,
olive-gray ; some thin layers
of sand, few boulders .

179-211 Till, silty, olive-gray ;
fine to medium sand between
199 and 201 .

-200.

211-300 Till, silty and sandy ,
olive-gray ; some thin layer s
of sand and gravel, man y
boulders between 264 and. 300 .

-22 5

-25 0

-275

300



TEST HOLE 3340

LOCATION

	

162-87-22aaa

	

(Continued )

ELEVATION : 1,850 fee t
above sea leve l

Renville County
DATE DRILLED, June 17, 1966

DEPTH . 450 fee t

MATERIAL DESCRIPTION

	

POTENTIAL(MV )

300 300-32 7

325
327-34 9

.a 349-395
-350

a
0

-375 -

35-3 5
400 a

338-300

e
aS

300-427

-425-

w

z

427-450

450 -

a

5,
w
ee 475 -

500 -

525 1

550'1

Sand, median to very

	

50

coarse, rusty ; some fin e
gravel .

Gravel, fine to coarse ;
many boulders .

Till, silty and sandy ,
olive-gray ; some pebble .,
and boulders .

Shale, black .

Lignite, 'clack .

Clay, very sandy, light-
greenish-gray .

Shale, gray, brown, rusty .

U_
2
< U'O
0 J RESISTANCE (OHMS )

10 0

575 -

600
Observation well, depth 340 feet .

~ :il



3254

DATE

	

DRILLED :

	

August 9, 1965

DEPTH : 254 fee t

U
=

4 ,,
POTENTIAL(MV) cc 00 RESISTANCE (OHMS )

J H

wz

	

MATERIAL DESCRIPTIO N

Renville County

LOCATION

	

162-87-27baa l

ELEVATION : 1,844 fee t
above sea leve l

m
O

TEST HOLE

0
00

0-1 4

14-3 0

25 -

30-56

-50 -
56-8 2

-75 -

82-25 4

-100 -
W

-125- H
E

W

W

W

z

C7

H -150 -

a
w
A -175 -

-200.

-225 -

-250 -

275 -

50
Till, very silty and
very sandy, yellow-brawn ;
few pebbles .

Till, silty, sandy, gravelly ,
olive-gray .

Sand, medium to coarse, an d
fine gravel .

Till, gravelly, olive-gray .

Till, sandy, gravelly ,
olive-gray ; abundance o f
boulders .

500

	

y

mo o

T

300-

	

282



Renville County

	

TEST HOLE 325 1 .A
LOCATION 162-87-27bea 2

1,344 fee t

above sea level

DATE DRILLED : August 9, 1965

DEPTH : 705 fee tELEVATIO N

u

ao
°wz

	

MATERIAL DESCRIPTION POTENTIAL(MV)

U

V

	

F--

	

5 00 Till, very silty and sandy ,

yellow-brown ; few pebbles .

15-20

	

Till, very silty and sandy ,

olive-gray ; few pebbles .

-25 -

-50 '

-75 -

-100 -

20-q20

	

Till, silty and sandy, olive -

gray ; few pebbles, abundanc e

of boulders .-125 -

w
w
Is

z -150-
.F

H
Iv

5,
c~

w

	

175 -
q

200-

225 -

250 -

275 -

300 ---

	

283



Renville County TEST

	

HOLE

	

3254A

DRILLED,

	

August 9, 196 5LOCATION .

	

162- 37-2'ibaa2

	

(Continued)

	

DAT E

ELEVATION ; 1,344 beet

	

DEPTH,

	

705 fee t

above sea 1

	

,e1
V U_
co 2

9(-O'0

	

cr OZ

	

MATERIAL DESCRIPTION

	

POI ENTIAL(MV)

	

-J

	

RESISTANCE (OHMS )coD

	

500r-i
30 0

525 -

326 .350

	

Till, sandy,

	

olive-gray ;
abundance of boulders .

___y

350 -

375 -

400

y9U-330

	

Sand, fine .

sandy, olive-gray ;
abundance of boulders an d
thin layers of sand and

-425

gravel .

E .
W

W

a,

z -450 -

48.

H

475 -

m

H

500 5565- 5 9 S

	

San d

525

sandy, olive-gray ;
abundance of pebbles . Pew

550,

boulders .

575 -

Sand, ueedi w
gravely .

-600--

	

28 4



Renville County TEST HOLE 32546

LOCATION : 162-87-27baa2

	

(Continued)

	

DATE DRILLED : August 9, 196 5

ELEVATION 1,844 feet

	

DEPTH :

	

705 fee t
above sea leve l

-625 -

650 -

-675 -

700-1

600

V_

OO
J
O
W Z
(9 7

655-665 Clay, sandy, light-green .

665-685 Lignite, black, and sand y
black clay .

685-705 Lignite, black, and gray
shale .

' 725 -

75 0

x
Ee

a

4) -77 5
ca

B00

825 -

850 -

87 5

900

	

285



Renville County

	

TEST HOLE 325 5
LOCATION , 162-87-27dd d

ELEVATION : 1,844 feet

u

	

above sea leve l

0
J f

wZ

	

MATERIAL DESCRIPTION

	

POTENTIAL(MV )
0D

0

	

0-20

	

Till, silty and sandy,

	

5 0

yellow-brown .

Till, silty, sandy, gravelly ,
olive-gray ; few thin layer s
of sand and gravel, abundance
of boulders .

50

75 -

100-

z
H -150 -

-200.

-225

250

20-27 3

25

DATE DRILLED : August 17, 196 5

DEPTH : 320 feet

275

300

a0

FC7

h



Renville Courty
LOCATION 162-87-32ddd

ELEVATION : 1,870 fee t

above sea level.
C,
o
o f

°wz

	

MATERIAL DESCRIPTIO N

0-17

	

Till, silty and sand y

yellow-brown .

TEST HOLE 232 4

17-46

	

Till, silty and sandy ,

olive-gray .

DATE DRILLED' November 6, 1964

DEPTH : 315 feet

o

POTENTIAI (MV )

~ 5

(

25 -

46-51

	

Sand, fine to coarse ,

gravelly .

51-70

	

Till, silty cud sandy, olive -

gray ; few boulders and thi n

layers of gravel .

i -

	

Gravel, fine to coarse ,

sandy .

81-1 5 4 Till, silty and sandy ,

olive-gray ; few boulders .

50 -

75 -

10 0

12 5

I5 0

175

200.

154-296 Till, silty and sandy ,

olive-grey ; few boulders ,
pebbles, and thin layer s

of sand .

22 5

250 -

30 0

275 -

a
ac

ec

C 96 -31 5 Clay, sandy, light-

greenishgray .

Two observation welts, depth 5 1 feet an '
73 feet .

	

- 287

0.
of RESISTANCE (OHMS )

_ -

	

000 - -- y



Renville County

	

TEST HOLE
LOCATION . 163-84-Sbaa

	

U .S . Geol . Surveys/

	

DATE DRILLED 194 7

ELEVATION : 1,617 feet

	

DEPTH : 245 fee t

a

	

above sea level
U

a

	

x
wz

	

MATERIAL DESCRIPTION

	

x O
0D

	

0 J
0-1

	

Soil .

1-25

	

Sand and gravel .

25-32

	

Gravel with some sandy gra y
clay .

32-37

	

Sand, fine, and lignit e
fragments .

37-40

	

Gravel, fine, and gray ,
sandy clay .

40-63

	

Clay, silty, sandy, gray ,
with some gravel .

63-100 Clay, sandy, gray, with some

	

75 -

	

gravel .

100-101 Boulders, limestone, and
granite .

101-115 Clay, sandy, gray, with som e

	

100-

	

gravel .

115-139 Clay, sandy, gray, wit h
small strips of gravel .

139-179 Clay, sandy, gray, with some

125 -
gravel and lignite fragments .

150 -

175 -
179-235 Clay, sandy, gray, with som e

gravel .

200.

.225

235-245 Clay, sandy, gray .

25 0

275

1/ From LaRocque and others, 1963 .
288

2 5

0

50 -

300



Renville Count y

LOCATION .

	

163-84-7cc c

ELEVATION 1,635 feet
above sea level

TEST HOLE 2321
DATE DRILLED : October 23, 196 4

DEPTH : 273 feet

co,

0
0
w
wwz

	

MATERIAL DESCRIPTIO N

-175 -

7-

E
W

W

a

-150 -

-50 -

125 -

100 -

25 -

75 -

0
0-13

	

Till, silty and sandy ,

yellow-brown .

20-46 Till, silty and sandy, olive -

gray ; abundance of thin layer s

of sand and gravel .

46-147 Till, silty and sandy, olive -

gray ; few boulders .

147-256 Till, silty and sandy, olive -

gray; few pebbles and boulders .

-200,

.225 -

-250 -

Observation well, depth 20 feet .-
w

28 9300



TEST HOLE

DATE DRILLED : 194 7

DEPTH : 310 fee t

u

a

Renville Count y

LOCATION 163-85-26bbb

	

U .S . Geol . Survey)

ELEVATION : 1,669 fee t
above sea level

5)
0
o
_1 1-
0 -az

	

MATERIAL DESCRIPTIO N
caD

	

0-11

	

Gravel with strip s
of yellow sandy clay .

	

11-30

	

Clay, sandy, gray, with gravel .

	

30-40

	

Clay, sandy, gray, with small
strips of gravel .

	

40-41

	

Lignite .

	

41-50

	

Clay, sandy, gray, wit h
gravel .

	

50-59

	

Clay, sandy, gray, with strip s
of gravel .

59-100 Clay, sandy, gray, wit h
gravel and lignite fragments .

100-101 Lignite .

101-123 Clay, sandy, gray, with gravel .

123-126 Gravel with small strips of
gray sandy clay .

126-204 Clay, sandy, gray, with
strips of gravel and
boulders .

204-239 Clay, sandy, gray, wit h
gravel and lignite fragments .

239-245 Clay, gray, sandy, with strip s
of gravel .

245-265 Clay, sandy, gray, with gravel .

265-280 Clay, sandy, gray, with strip s
of light-gray and brown sand y
clay .

280-310 Clay, sandy, gray, and brown
sandy clay, and strips o f
lignite .

1/ From LaRocque and others, 196930.

- 0

25 -

-50 -

- 75 -

-100 -

-125 -

-150 -

-175 -

-200.

-225 -

-250 -

-275

c
o c

300

c7



Renville County

LOCATION

	

1803$6-6aaa

TEST HOLE 325 3

ELEVATIONS 1,771 fe. t
above sea leve l

U

CeO

C z
wz MSTE_RIAL DESCRIPTION

	

POTENTIAL(MV )

DATE DRILLED : August 6, 196 5

DEPTH 340 fee t

E

	

20 0
Till, sandy, yellow-brown ;

few pebbles .

0 -2c

2 5

-50 -

-75 75-10 2

-100 . 10210 6

106-11 6

11 0 -16 5

-125 -

ti
Fl

Glr= w
z -I50-~

ti

r

[
U
J

H

ra 1-. 175 -
q

105-21 6

-200

216-271.

225 -

250 -

273 -
2 7 )̀-310 Till, very gravelly ; abundanc e

of boulders .

Till, sandy, olive-gray ;

few thin layers of sand .

Till, silty and sandy, olive -
gray ; few boulders .

Sand, medium to coarse .

Sand, clayey .

Till, sandy, olive-gray ;

few thin layers of sand .

Till, silty and sandy, olive -

gray .

Till, sandy and gravelly ;
abundance of boulders .

29 1



Renville County TEST HOLE 325 3

LOCATION : 163-86-6aaa

	

(Continued)

	

DATE DRILLED: August 6, 196 5

ELEVATION : 1,771 feet

	

DEPTH : 340 fee t
above sea leve l

MATERIAL DESCRIPTION

	

POTENTIAL(MV) RESISTANCE (OHMS )

U_

Q0 O
(~

300 t

	

200

310-320

	

Sandstone, fine, greenish -
gray .

320-340

	

Sand, very fine to fine,

500 .

325 U

C

C
x

O

clayey, greenish-gray .

35 0

37 5

400

H

W

425

H

M

sa

450

475

500

52 5

55 0

75

600' 292



Renville County

	

TEST HOLE 232 2

LOCATION . 163-86-23aab

	

DATE DRILLED : November 4, 1964

ELEVATION : 1,747 feet

	

DEPTH : 2914 fee t

above sea leve l

0 0-28

	

Till, silty, yellow-brown .

25 - 28-280

	

Till, silty and sandy, olive -
gray ; few pebbles and boulders .

-50 -

-75 -

-100--100-

-125--125-

W
W
W

f
w

z -150 -

H

a.

Ws

w -175 -

-200,

0
0
JH

	

Q V'
wZ

	

MATERIAL DESCRIPTION

	

POTENTIAL(MV) cr 0 RESISTANCE (OHMS)
50	 200 —~

U_
xa

-22 5

250 -

275 -
280-294 Clay, sandy, greenish-gray

Observation well, depth 20 feet .

29 3



Two observation wells, depth 19 feet and
40 feet .

	

294

Renville County

	

TEST HOLE 2323
LOCATION : 163-87-7aa a

ELEVATION : 1,823 feet
above sea leve l

0
0
J f

wz

	

MATERIAL DESCRIPTION

0 0-1 9

19-5 1

.25 -

-50 - 51-73

73-127

-75 -

-100 -

-125- to' 127-143

E.

w
w

z 150

m
pa 143-17 1

H

171-214
P.
w 175
a

200•

214-231

'225
231-252

00
250 M

252-25 4
0

254-26 2

275 N.

DATE DRILLED : November 5, 1964

DEPTH : 262 feet

f

clayey ,

Till, silty and sandy, olive -
gray ; few thin layers o f
gravel .

Sand, fine to coarse ,
yellow-brown.

Till, silty and sandy, olive -
gray ; few boulders .

Till, silty and sandy, olive -
gray ; few boulders .

Till, silty and sandy, olive -
gray ; few boulders and thin
layers of gravel .

Till, silty and sandy, olive -
gray .

Till, silty and sandy, olive -
gray; few boulders and thi n
layers of gravel .

Till, silty and sandy, olive-
gray ; few thin layers of sandy
clay .

Clay, sandy, greenish-gray .

Sandstone, fine .

Clay, sandy, greenish-gray .

—300



Renville County

	

TEST HOL E

LOCATION' 163-87-31ddd

	

U .S . Geol . Survey'

	

DATE DRILLED : 1947

ELE 'u.'Ai ION : 1,855 fee t
above sea leve l

(S

O
O
J'-

wz

	

MATERIAL DESCRIPTIO N
U' O

0 2

	

Soil .

2-13

	

Clay, sandy, yellow, with some

large rocks and gravel .

13-33

	

Clay, sandy, gray, with som e

gravel .

33-35

	

Gravel .

35-54

	

Gravel with strips of gray sand y

clay and lignite fragments .

54-83

	

Gravel with some clay strips .

63-76

	

Clay, sandy, gray, with some

gravel .

76-107 Clay, sandy, gray, with some

gravel and lignite fragments .

107--125 Clay, sandy, gray .

125-143 Clay, sandy, gray, with som e
gravel and lignite fragments .

243--145 Gravel .

2 5

-5 0

7 5

100 :

-150 -

I-i5 -

-200.

DEPTH : 255 feet

U_
S
A.
< CD
CD o
CD J

145-180 Clay, silty, sandy, gray, with

some gravel and lignite fragments .

180-196 Clay, sandy, gray, with small

strips of gravel .

196-199 Boulder, granite and lime -

stone .

199-215 Clay, gray, sandy, with some
gravel and lignite fragments .

215-226 Clay, gray .

0

	

226-230 Clay, brown (carbonaceous).

230-255 Sand, gray .

I250 -

27 3

300 —

	

From LaRocque and others, 1963•



TABLE 5 .--Chemical analyses of" selected water samples, Renville Count y

Analytical results are in parts per million, except where indicates .

Use of Wate r

H, domestic ; I, irrigation ; K, domestic and stock ; N, industrial ; P, public supply ; S, stock watering ; U, unused .
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