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GEOHYDROLOGY OF THE SOURIS RIVER VALLEY
IN THE VICINITY OF MINOT, NORTH DAKOTA

GROUND WATER BASIC DATA

INTRODUCTION

The study of the geology and ground-water resources of the Souris River
valley in the vicinity of Minot, North Dakota has been a cooperative program
between the U. S. Geological Survey, the North Dakota Water Commission, and
the city of Minot. The results of this study are to be published in four
reports: a ground-water basic-data report and three interpretative reports
describing the geology and hydrology, feasibility of artificial recharge,
and the results of an electric analog computer study of the Minot aquifer.

The Minot area is in the northwestern part of the Central Lowlands
physiographic province (fig. 1). More specifically, the Minot area in-
cludes that reach of the Souris River valley from its confluence with the
Des Lacs River valley, to a point approximately 9 miles downstream from
the eastern city limit of Minot, a total distance of about 184 miles. This
area is in the north-central part of Ward County, North Dakota. The geo-
hydrologic study of the Souris River valley in the Minot area is a part of
the overall ground-water study of Renville and Ward Counties., Counties
where ground-water studies have been completed or are in progress are
shown on figure 1.

This report will be useful to landowners, well drillers, and persons
interested in future sites for ground-water development. The usefulness of
this report can be enhanced substantially by utilizing the interpretative
report on the geology and hydrology of the Souris River valley in the

vicinity of Minot, North Dakota in conjunction with the basic data.
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FIGURE I. MAP SHOWING PHYSIOGRAPHIC PROVINCES, LOCATION OF MINOT AREA, AND COUNTY GROUND-WATER STUDIES IN NORTH DAKOTA.



The data presented in this report were collected from November 1963 to
December 1964, The logs of test holes were compiled from drillers logs,
sample-analysis logs, and electric logs where available. Most of the
test holes listed in this report were drilled by thé North Dakota Water
Commission's hydraulic rotary drill rig. Water samples from municipal
wells and test holes were analyzed for chemical quality by the North Dakota
State laboratories in Bismarck.

Figure 2 illustrates the well and test-hole numbering system that is
used in this report. The system is based on the U. S. Bureau of Land
Management's grid system. The first number indicates the township north
of a base line that is located in Arkansas. The second number denotes the
range west of the Fifth Principal Meridian. The third number is the section
in which the well is found. The lower-case letters immediately following
the section nurber indicate the position of the well within the section.

The letter "a" refers to the northeast quarter, "b" refers to the north-
west quarter, "c" refers to the southwest quarter, and "d" refers to the
southeast quarter, Succeeding letters refer respectively to the guarter-
quarter section and the quarter-quarter-quarter section or 10-acre tract.

If more than one well is present in a 10-acre tract, a number indicating

the amount of wells will follow the last letter. For example, 155-83-15daa2
shows that two wells are present in the SEANELNEL of Section 15, Township
155 North, and Range 83 West.

Pigure 3 is a map of the area studied showing the location of test
holes. Figure 4 is a map showing selected municipal, industrial and domestic
or stock wells in the Minot area. Additional logs of test holes and wells,
as well as data on chemical quality of water, may be found in the report by

Akin (19&7) .
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The record of wells and test hole (table 1) indicates the depth to

water in wells, subsurface conditions, and several other facts concerning
wells and test holes in the area covered by this study (figs. 3 and 4).

The logs of test holes and wells in table 2 describe the subsurface
geologic conditions and drilling characteristics of some of the rocks en-
countered during well or test hole construction.

Of special note are the terms, "taking water" and "lost circulation'.
Under normal circumstances a general rule to follow is that any zone of
rock materials that will take water during hydraulic rotary drilling will
also give up water to wells. Thus, during well drilling where permeable
material is present, the water level in the mud pit will decline because
drilling fluid is lost to the formation. If the formation penetrated is
highly permeable, as a gravel deposit, circulation of the drilling fluid
may be entirely lost to the formation. ILost circulation normally may be
restored by adding bentonite or similar substances to the drilling fluid.

Top soil is included as glacial drift in table 2. This is not entirely
satisfactory as surface soil is generally a product of recent weathering.
On the other hand, the upper 30 to 4O feet of the glacial till is oxidized
and the period of oxidation is the same as that which formed the top soil.
The oxidized zone, however, is considered a glacial till. Inasmuch as the
top soil and oxidized zone are the results of weathering of glacial drift
throughout an indefinite period of time, these two lithologies are con-
sidered herein as a subdivision of glacial drift.

Table 3 lists the measurements of water-level fluctuations in
observation wells. The chemical quality of water samples collected during

the course of the study are shown in table L.



The chemical quality of ground water is dependent upon the amount and
types of dissolved gases, minerals, and organic material leached by water
from enclosing rocks during movement from areas of recharge to areas of
discharge. The major chemical characteristics of natural water are listed
below:

Hardness. Hard water and soft water are terms that have no exact
meaning because water considered hard in one region might be considered
soft by inhabisants in another region. Hardness is usually associated
with the effects that take place in the use of soap. Hard water requires
the use of large amounts of soap and insoluble residues form in bath
tubs and sinks. In addition, hard water causes scale to incrust water
heaters, boilers, and pipes.

For the most part, hardness depends on the concentration of calcium
(Ca) and magnesium (Mg), but other substances also form insoluble residues
from soap. Hardness may be measured as parts per million (ppm) or as
grains per gallon (17.12 ppm = 1 grain per gallon). Generally water having
a hardness of less than 60 ppm is considered soft, 61 to 120 ppm is moderately
hard, 121 to 130 ppm is hard, and more than 180 ppm is very hard.

Silica (SiOQ). Silica may be dissolved from nearly all rocks but
usually only in small concentrations. Although silica may form a hard
scale in pipes and boilers, it does not effect water for domestic purposes.
Silica in natural water generally ranges between 1 and 30 ppm; however,
concentrations of more than 100 ppm are fairly common (Hem, 1959, p. 57).

Iron (Fe), Iron compounds are very common in rocks and they are
easily leached by ground water. Water having a low pH usually contains

more iron than water having a higher pH. Concentrations of iron in excess



of 0.3 ppm will cause staining of laundry and utensils; it is usually
objectionable for food processing, beverages, dying, bleaching, ice
manufacturing, and many other processes.

Calcium (Ca). Calcium may be leached from all rocks, but limestone
and dolomite fragments in the glacial drift provide the largest amount of
calcium in the Minot area. Calcium is a major cause of hardness and forms
scale on utensils and on boilers and pipes. The calcium content of ground
water ranges from less than 10 ppm to several hundred parts per million.

Magnesium (Mg). Magnesium is a common metallic element that occurs
in several rock types, such as dolomite, limestone, and granite. These
rocks commonly occur in the glacial drift of the Minot aquifer. Magnesium
is another major cause of hardness and, in conjunction with calcium, forms
scale on pipes, water heaters, and utensils.

Sodium (Na). Sodium is readily leached from rocks and tends to remain
in solution, in contrast to iron, calcium, and magnesium. Any appreciable
quantity of the feldspar mineral group, such as is common in the Fort
Union Formation, may provide high sodium concentrations to circulating
ground water. In addition, sodium may be taken into solution if the
transporting water comes in contact with sewage and (or) industrial
wastes. Probably all natural water ccntains some sodium in concentrations
ranging from 1 ppm to more than 100,000 ppm. The concentration of sodium
is not especially important in water for domestic uses. On the other
hand, persons having an abnormal sodium metabolism should consult their
physicians concerning the planning of a sodium-free diet if the supply of
drinking or culinary water has a high sodium content. A concentration of

sodium in excess of 500 ppm, when combined with chloride, results in a



salty taste. Foaming in boilers may result if the sodium and potassium
concentration exceeds 50 ppm.

Potassium (K). Potassium is usually less abundant than sodium in
natural water although both elements have similar properties. In addition,
potassium tends to form clay while sodium tends to remain in solution.
Potassium concentrations commonly are less than 20 ppm. Potassium in
water causes foaming in boilers.

Bicarbonate (HCO3) and Carbonate (003). Alkalinity is the capacity
for a water conteining certain elements to neutralize acid water. Con-
centrations of bicarbonate, carbonate, and (or) hydroxide are primarily
responsible for alkalinity, but they act as a function of temperature,
pH, and the concentration of other dissolved solids. Carbon dioxide in
water dissolves rocks such as limestone and dolomite and produces bicar-
bonate and carbonate, These substances, when combined with calcium and
magnesium, form a hard scale on boilers and release a corrosive carbon
dioxide gas. Carbonate is not usually abundant in natural water, and bi-
carbonate has little significance except in large concentrations where the
taste and corrosiveness may be affected. Alkalinity itself is not detri-~
mental to humans.

Sulfate (SOA). Sulfate is dissolved from rocks containing sulfur
compounds. Sulfate, when combined with other elements, may produce a
bitter taste. ILarge amounts of sulfate may produce a laxative effect on
some people. The U. §. Public Health Service (1962) recommended that
the sulfate concentration in public supplies should not exceed 250 ppm.

Chloride (C1l). Chloride is dissolved from rocks and soil and is

present in large amounts in sea water. Chloride may also indicate



contamination by human and animal sewage as well as industrial effluents.
Chloride may combine with sodium to produce a salty taste and large con-
centrations of chloride increase the corrosiveness of water. The U. S.
Public Health Service (1962) recommended that the chloride content of
public water supplies should not exceed 150 ppm.

Fluoride (F). Most fluoride has a low solubility and, hence, occurs
only in small amounts in natural water. Fluoride in drinking water reduces
the formation of dental caries if the water is consumed during the period
of enamel calcification; it may also cause mottling of the teeth under
certain conditions. The maximum fluoride concentration for public supplies
varies with the annual average maximum daily air temperature. An excess
of fluoride may produce endemic cumulative fluorosis and sketetal effects.
The U. S. Public Health Service (1962) recommended a fluoride limit of 1.2
ppm for areas having an annual average maximum daily air temperature between
50.0 and 53.7° F.

Nitrate (NO3). Nitrate may be leached from some rocks by circulating
ground water, but the nitrate added by certain plants, plant debris such
as lignite, animal excrement and sewage wastes, and inorganic nitrate
fertilizers are probably the major contributors of nitrate to ground water.
Nitrate concentrations in water in excess of U5 ppm, the maximum limit set
by the U. S. Public Health Service (1962), have been considered as a cause
of infantile methemoglobinemia (blue babies). Water containing less than
5 ppm of nitrate' has no effect on ordinary uses.

Boron (B). Boron is usually a very minor constituent in natural water.
Water that has a high sodium content commonly has a higher concentration of

boron, but boron concentrations in excess of 10 ppm are rare. Water
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containing boron is not considered hazardous for human consumption, but
boron concentrations in excess of 0.5 ppm may prove injurious to many plants.

Dissolved Solids. The dissolved solids content of water consist chiefly
of the total quantity of mineral matter present. Dissolved solids should
not exceed 500 ppm in drinking water and concentrations in excess of 1,000
ppm are unsuitable for many purposes. On the other hand, some communities
use water containing more than 4,000 ppm of dissolved solids because other
supplies are not available.

Percent Sodium (% Na) and Sodium-Adsorption Ratio (SAR). The amount
of dissolved sodium in water used for irrigation is important because a
high sodium content may cause the development of undesirable soil properties.
The effect is usually not significant, however, until the amount exceeds
50 percent of the total cations present. The sodium hazard in water is
also expressed as the sodium-adsorption-ratio (SAR).

Specific conductance. The capacity for water to conduct an electric
current is termed specific conductance. The ability to conduct a current
varies with the temperature of the water and the concentration and degree
of ionization of the components in the water. Specific conductance will
indicate the quantity of constituents but will not indicate the relative
concentrations of the various components.

Hydrogen-ion concentration (pH). The pH of water is a measure of
alkalinity or acidity. A pH of 7 indicates a neutral solution; a pH greater
than 7 indicetes an alkaline solution, a pH less than 7 indicates an acidic
solution. The pH is related to the corrosive properties of water--water with
a low pH being most corrosive. A low pH may also characterize a sour-tasting

water, Most ground water has a pH between 5.5 and 8.



TABLE 1,--Records of wells and test holes in the vicinity of Minot, North Dakota

Owner: USGS, United States Geological Survey; NDWC,
North Dakota Water Commission.

Depth of well: Measured depths are given in feet,
tenths, and (or) hundredths; reported depths are

in feet.

Type of well: Bo, bored; Dr, drilled; Du, dug; Dv,
driven, Je, jetted.

Depth to water: Measured depths are given in feet,
tenths, and (or) hundredths; reported depths are

Use of water or well:

D, domestic; I, industrial; N, not

Geologic source:

used; O, observation of water level; PS, public
supply; R, recharge; S, stock; T, test hole.

Gg, gravel; Qs, sand; Tfu, Fort Union

Remarks:

Formation.

BR~20, bedrock at 20 feet (number indicates
depth at which bedrock was encountered); C, chemical
analysis is shown in table 4; L, log described in
table 2; Wal, water reported to have alkaline taste;
Wh, water reported to be hard; TD-240, total depth
drilled; E-log, electric log available.

in feet.
N — 8 ﬁ
Q — QO o+ 1
g i E.8 = B 3 83
IS = b I o o = + w o
Lol S~ ") @ o4
o & - 8o~ Q O ® g 2 9} OS’
O o] (o] 0 0w + Lo “ — o i %]
o ~ P NO [0} O 09 G 1) 2 X
+ 1] K QS — Ealiic 3N Og (o) gs “
@ ) FEA ) 5 noy (O™ + O G O w ~ Lo]
: E pe s.EB&  EE paE g8  9f 9 &% g
S (@] R~ A Ows B+ [} 8.-8m Qg o O g mgi &
(1) (2) (3 &) () (6) (1) (8) (9) (100 (11) (12)
154-82
Laad  USGS test hole 221k 233 L Dr 11-19-63 16.66  8-5-64 1,0 Qs,Qg ....... TD-254, BR-233,
e . E-log, L, C.
aba  USGS test hole 2213 120 L Dr 11-15-63 15.23 8-5-6L r,0 Qs,Qg ....... TD-210, BR-157,
ol , E-log, L, C.
2haba USGS test hole 2212 Lo Y Dr 11-14-63  1k4,16 8-5-64 T,0 @Qs,Q¢ ....... TD-115.5, E-
~ log, BR-102,L,
155-82
12adb Harrington Bros. Stock Y. 256 6 Dr 2-28-52 34 2-28-52 8 Tfu 1,570 Wal, L.



TABLE 1.--Records of wells and test holes in the vicinity of Minot, North Dakota - Continued

(1) (2) 3) M) (5 (6) (0 (8) (9) () (1) (12)
155-82 (Cont.)
19¢cbd Parkview Trailer Court 120 8 Dr 1959 . - I Qs,Qg 1,551 Wh.
19cde Eatmore Sausage Co. 115 4 Dr 1961 36 1963 I, Qs,Qg 1,560 ..Do....
19dad Dutch Mill Restaurant 300 5 Dr cecens cee ceee I Tfu 1,560 Wal.
19dbd  USGS test hole 2216 107 4%  Dr 11-15-63 40 6-11-64L T,0 Qs,qg 1,548 Wn, BR-10T7,
L, TD-126,
E-log, C.
19dda. Rueben Forsburg 96 L Dr A P SHRd D Qs 1,548 Wh, L.
20ccel  Robindale Mobile Park 60 24 Dr L-6h 20 L-28-64 D Qs,Qg 1,552 Wh.
20cce2  ..dO.... 280 4 Dr P 1o 3-5-64 I Tfu 1,560 Wal, high
natural gas.
20dcc Siesta Motel 65 L Dr 1955 "y . D,I Tfu 1,575 Wal, C.
22cdb Highway 2 Truck Stop 39 . Dr s EwEg . - I . 1,595 Wh. K
23aab G. Northern Railway TH hio .. Dr 4 BURER 4o & - T A eees. TD-l10, L.
28ccc A | TR 1835 ss Dr . . — b ces eee.. TD-135, L.
29beb USGS test hole 2215 105 £+ Dr 11-15-63 ... sawa 7,0 Qs,Qg 1,545 BR-105, L,C,
TD-126, E-log.
29cce Pat's Motel s 30 Du, 1930 Lo 2-21-64 D Qg 1,615 Wh.
30bbb  Anderson Blacksmith o 36 Dr 1947 36 4-30-64 D,8 Qs 1,68G . B0 ex
30dce State Highway Dept. Weigh
Scale 257 L Dr 1961 o § 5 D Qs 1,715 Wh, L.
30dda Frank Ehr ek 12 Dr p g o 5 b D -y 1,625  Wh.
31baa Standard 0il Truck Stop 338 6 Dr L6k 200 h-25-64 I Qs 1,718  seDCsess
3lcda  Kenneth Huwe 65 2L Dr o5 . e % D g 1,722 ..Do....
31dca James Buelle 170 .. Dr . BPE 5k B D - 1,708  oeD6 s
155-83
lccb  Frank Linha 50 24 Dr 1956 20 L-29-6k4 D,S Qs 1,712  Wh.
2cdd William Selfors 58 2k Dr 1960 " N D Qs 1,740 ..Do....
2dad  Walter E11 32 24 Dr 1958 25 1964 D Qs 1,718 ..Do....



TABLE 1.--Records of wells and test holes in the vicinit

y of Minot, North Dakota - Continued

(1) (2) (3) () (5) (6) (7 (8) (9) (10)  (31) (12)

155-83 {Cont.)

2ddcl Northland Mobile Park 275 5 Dr P 195 12-7-63 I Tfu 1,725 Wal.

2dde2 R o TP 60 2L Dr 1960 25 12-7-63 D Qs,Qg 1,725 Wn.

2ddd Automatic Transmission 43 24 Dr 1963 10 4.29-6L I Qs 1,714 ,.Do....

Tocb NDWC test hole 1 it} i Dr 2-27-61 8 B M. i 53 eee.. TD-h2,BR-972,L.

11daa Minot Outdoor Theatre L4ho L Dr 1949 220 1964 I Qs 1,720 Wal.

11dad  Goheen Implement o .. Du o Ha h B hE N Qs,Qg 1,718 Wn.

1ldda North Hill Texaco 70 . Dr - o A . N Qs,Qg 1,715 Wh, destroyed
in 1950.

11dddl Morris Anderson 50 . Dr TTTEL . .y N Qs,Qg 1,712 Wh, destroyed
in 1957.

11ddé2 ..do.... 70 .. Dr conann ‘e s I N Qs,Qg 1,712 ..Do....

12cce USGS test hole 2218 326 £ Dr 12-~3-63 211 5-8-64 7,0 Qs,Qg 1,725 TD-399,BR-326
L, E-log. 4

w

12cde USGS test hole 2236 252 5 Dr 5-18-64 Dry 5-18-64 T . 1,715 TD-252, L,
BR-215, E-log.

12dcd  USGS test hole 2219 203 1t br 12-5-63 25,74  5-5-6h4 T,0 Qs 1,690 TD-231, BR-203,
L, E-log.

lhcab Hebrew Cemetery 118 . Dr T 5 - I Qs,Qg 1,580 L,

lhceb  USGS test hole A-2 127 .. Dr 1945 45 6-22-45 T Qs 1,560 BR-108%,TD-127,
Akin, 1947.

1lhcecd Oak Park Shopping Center 150 5 Dr S o ER 70 5-8-64 i Qs,Qg 1,555 Wh.

1kcda City well 10 139 12 Dr 10-29-60 66.50 5-1-6k PS,0 Q8,Qg 1,550 Wh, L, C.

1hecddl City well 3 158 12 Dr 1931 69.28  h-7-64 N Qs,Qg 1,548 Wh, Akin, 1947,

1hcdd2 City test 3 161 .. Dr 1938 oo . e T Qs,Qg 1,553 Akin, 1947.

14cdd3 Test hole BW2 127 £+ Dr 9-30-6k ces 5 T Qs veee. TD-127, L.

ilcddhk  Bored well 2 91 12 Bo 10-30-64 ... cees R Qs «.es. TD-91, Recharge

well, L.



TABIE 1.--Records of wells and test holes in the vicinity of Minot, North Dakota - Continued

(1) (2) 3 M (5) (6) (1) (8) (9) _(z0) (11) (12)
155-83 (Cont.) .
Thdbal USGS test hole 2233 170 1 br 514 -6 30 6-11-6% T gs.82 1,568 b, BR-BTT,
Tp-294, L, C.
1kdba2 Minot State College 1h1 8 Dr 1956 69 1-17-64 D,I Qs 1,562 Wh, TD-212, Water

level affected
by city well,L.

14dba3 ..do.... 200 8 Dr 1951 .t 8 o 8 D,I Qs 1,562 Rarely used,
pumps sand.

1kdbb USGS test hole 223L 200 5 Dr 5-1k4-64 76,42 6-12-64 T Qs,Q¢ 1,569 L, TD-200,
E-log.

lhdca City well 9 8 12 Dr 10-5-60 68.50 5-1-6k PS,0 Qs 1,560 Wh, L, C.

1hdeb City observation well 132 3 Dr 7-17-60 68.01 10-31-63 T Qs 1,555 Wh, L.

1lhdce City well b 155 1k Dr 9-4-58 71.05  5-1-6L4 PS Qs,@g 1,548 Wh, Akin, 19L7.

Renovated =

1kdadl USGS test hole T-1 134 2 Dr 1945 L8 1946 g Qs,Qg 1,555 BR-248%, TD-288,
Akin, 1947.

14ddd2  City well 5 7 12 Dr 9-9-U46 68.5 5-1-6L PS,0 Qg 1,554 Wh, L, C.

1kddd3 City well 6 139 16 Dr 12-1k-b7 69 5-1-6kL PS,0 Qs,Qg 1,554 ..Do....

15dcd Granite Springs Water Co. 110 8 Dr G848 90 12-7-63 I Qg 1,565 Wh.

158441 Crystal Springs Water Co. 8o 8 Dr cees 60.43  L4-23-64 I Qs 1,560 ..Do....

154dd2 ..40.... 92 5 Dr - o s B I Qs 1,998  «xDBrenn

l6ccd  NDWC test hole 12 8« L4t pr  3-6-61 - T o E  mwedd TD-84%, BR-TL?,
L.

16cdbl  ..dO.... 10 8y 4 Dr 3-1k-61 B yee eeaed TD-84 ,BR-Th 7,
L.

16cdp2  ..do.... 11 52 h% Dr 3-15-61 . P chkr  BEAGS TD-52, BR-L3?

17bda o B0+ 5 2 105 h? Dr 3-6-61 ‘ F pmr wwaw e TD-105, BR-96?

17dad « 8B 2 5w 9 126 u¥ Dr 3-7-61 4 B pws mma s TD-126, BR-1167?

17dbb I [ P 3 126 h? Dr 2-7-61 . i vesss TD-126,BR-1157

17dec ..do.... L 126 42 Dr 2-9-61 . B smw amrre TD-126,BR-117,L.



TABIE 1.--Records of wells and test holes in the vicinity of Minot, North Dakota - Continued

(1) (2) (3) (&) (5) (6) (1) (8) (9)  (10)  (131) (12)

155-83 (Cont.)

20abb NDWC test hole 5 105 u% Dr 2-6-61 T ; TD-105, L.

20abc W 1. Joppp 6 105 h? Dr 2-9-61 " § 5 EuE  dd BEE TD-105,BR-95,L.

20acc I | J 7 gk h? Dr 2-11-61 i - ik i ve... TD-94 ,BR-90?,L.

20dbb - 8 115 h? Dr 2-11-61 ; i b F i .e.. TD-115,BR-867,L.

2laddl ..do.... 17 10 Lz Dr 2-21-61 " . T P 1,580 TD-10, rough
drilling gravel,
abandoned hole,
L.

21add2 ,.do.... 18 3% 4 Dpr  2-17-61 . EE i . 1,565 TD-34, rough
drilling gravel,
abandoned
hole, L. »

21bac Minot Sand and Gravel 327 L Dr ;EEe Flow 2.7-65 I Tfu 1,565 Wal. &

2lcda  NDWC test hole 13 128 LY Dr  2-5-61 - cees s 5 .e... TD-128, rough

, drilling gravel,

sbandoned
hole, L.

21daal ..do.... 19 56 41 Dpr  2-1k-61 : T 1,555 TD-54, rough
drilling gravel,
abandoned
hole, L.

21daa? City well 18 99 12 Dr 1961 68 5-1-64 PS,0 Qs,Qg 1,561 L, C, poor
quality water,
Wh, rarely
pumped.

21dabl Test hole GPl 125 b Dr 8-27-64 i Qg 1,539 TD-12%,
abandoned hole,
Ls

21dab2 Test hole GP2 65 b Dr 9-3-64 1.83 9-9-64 7,0 Qs,Qg 1,539 TD-65,BR-L8,L.

21dab3 Test hole GP3 58 b Dr 9-L-6k4 - i .ye 1,560 TD-58,BR-43,L.

21dad City test hole 1h-T 11k 5 Dr 1961 " . T Qs,Qg 1,550 L, rough

drilling.



MABIE 1.--Records of wells and test holes in the vicinity of Minot, North Drkota - Continued

(1) (2) 3) M 5) (6) (7) (8) (9) (30)  (11) (12)
155-83 (Cont.)
22agal USGS test hole A-1 112 L Dr 1ghs ha 10hé Des%%gyedQs,Qg 1,558 BR—l30?,ED-178,
Akin, 19h7.
0088a2 Test hole P1 100 4 Dr  9-30-64 7,0 Qs 1,549.2 TD-100, L.
22asa3 Test hole P2 Lo L Dr 9-30-6L e T Qs 1,546.1 TD-LO, L.
22aaalt  Bored well 1 36 18 Bo 10-30-64 ... . s R Qs 1,550 TD-36, recharge
well, L.
22aba  USGS test hole B-1 93 2 Dr 1945 Lo 3-8-46 T,0 Qs 1,560 BR-9§?, TD-353,
Destroyed Akin, 1947,
flow at 353.
22abe City well 15 115 12 Dr 1961 72 5-1-64 PS Qg 1,557 W, L, C.
22abd  USGS test hole B-2 59 L Dr 1945 id » e T Qs 1,554  Akin, 19L47.
22accl City well 1k 105 16 Dr 1961 70 5-1-64 PS,0 Qs,Qg 1,556 Wh, L, C.
P2acc2 City test hole 12-AT 111 5 Dr 1961 ces X { b T Qs,Qg 1,555 L. =2
22adal Test hole 11-T 1ko 5 Dr 1961 5 x - L, Qs,Qg 1,557 BR-1207, L.
22ada2 City well 12 120 16 Dr 1961 Th 5-1-6k PS,0 Qs,Qg 1,555 Wh, L, C.
22ade City well 13 115 16 Dr 1961 72.5 5-1-6L PS Qs,Qg 1,557 ..De....
22addl Northern States Power Co. 96 4 Dr 1960 70 1963 I Qs 1,560 Wh, L.
22add2 USGS test hole A-3 128 L Dr 1945 43 1946 7,0 Qs,Qg 1,557 Akin, 1947.
22bab City test hole 13-AT 93 5 Dr 1961 5 0 s HER 1 Qs,Qg 1,583 BR-80, L.
22bcel NDWC test hole 16 20 5 Dr 2-21-61 - vl T ; 1,570 TD-20, rough
drilling,
gravel,
abandoned
hole, L.
22bcc2  Bored well 3 19 30 Bo 11-2-64 cee R Qs,Qg 1,558 TD-19, recharge
well, L.
22bedl  City well 17 87 16 Dr 1961 67.5 5-1-64 PS Qs,Qg 1,556 Wh, L, C.
22bcd2 Test hole R9 78 L Dr 10-15-6k4 65.19 12-28-64 T,0 Qs,Qg 1,558.1 TD-78, L.
22bdb City test hole 13-T 121 5 Dr 1961 ves i n T Qs,Qg 1,557 L.



TABLE 1.--Records of wells and test holes in the vicinity of Minot, North Dakota - Continued

(1) (2) (3) () (5) (6) (7) (8) (9) (30)  (11) (12)

155-83 (Cont.)

22bde  City well 16 111 16 Dr 1961 70 5-1-6L PS,0 Qs,Qg 1,556 Wh, L, C,
TD-121.

22caa Test hole RS 30 4 Dr 10-64 i Qs,qg 1,559.1 TD-30, L.

22cabl Test hole Rb 30 L Dr 10-64 - — s Qs,Qg 1,558.7 ..Do....

22cab2 Bored well 5 35 36 Bo 12-23-6L ... g d w4 R Qs,Q¢ 1,559.3 Recharge well,
L TD-350

22cbal Test hole R2 30 4 Dr  10-6k4 T qs,Qg  1,559.2 TH-30, L.

22cba2 Test hole R3 30 b Dr 10-64 e ik b T Qe,Qg 1,559 TD-30, L.

22cba3  Bored well k4 36 24 Bo 12-22-64 ... § R Qs,Qg 1,559.1 TD-36, re-
charge well,L.

22cbbl Test hole Rl 30 b Dr 10-6kL T Q@s,Qg 1,556.9 TD-30, L.

22c¢bb2  Test hole R6 27 Ly Dr 10-64 o - T Qs,Gg 1,559.9 TD-27, L.

22cbb3 Test hole RS 68 b Tr 10-1-6k 52.25 10-8-64 T Qs,Qg 1,555.4 TD-68, L. 5

23baa City well 7 125 16 Dr 2-10-48 72.30 5-1-6k PS,0 Qs,Qg 1,555 Wh, L, C.

23pabl City well 8 132.5 16 Dr 6-10-48 72.5 5-1-6k4 PS,0 Qs,Qg 1,555 ..Do.... |

23bab2  USGS test hole 2227 118 1t Dr 5-11-64 68.7 6-1-64 7,0 Qs,Qg 1,550 ID-120, Wh, L,
c. '

23bab3 USGS test hole 222TA 21 1+ Dr 5-11-6k 11.27 6-1-64 T,0 Qs 1,550 TD-21, Wh, L,
G

23bbal USGS test hole 2222 100 4  Dr 5-1-6k 69.86 5-26-64 T,0 @s,Qg 1,550 TD-107, Wh, L,
c.

23bba2  USGS test hole 2223 116 h% Dr 5-L4-6L 71..28 5-26-64 T,0 Qs,Qg 1,550 TD-117, Wh, L.

23bba3 USGS test hole 2225 10k L Ir 5-5-64 67.75 5-26-64 T,0 Qs,Qg 1,550 TD-106, Wh, L,
¢,

23bbalt  USGS test hole 2225A 21 1t ©Dr 5-5-64 7.72 6-1-64 T,0 Qs 1,550 TD-21, Wh, L,
a.

23bba5 USGS test hole 2226 117 1t Ir 5-7-6U 71.10 6-1-64 T,0 @Qs,Qg 1,550 TD-117,Wh,L,C.

23bbab  USGS test hole 2226A 21 £ Dr 5-7-6k4 10.02  6-1-64 T,0 Qs 1,550 TD-21, Wh,L,C

23bba7  USGS test hole 2241 102 e Dr 5-22-64 65.71 6-1-6k T:O Qs,Qg 1:550 TD-loé,Wh:L:c:

23bbaB  USGS test hole 22k1A 18 £ Dr 5-21-64 11.06  6-1-64 T,0 Qs 1,550 TD-18,Wh,L,C.



TABIE 1.--Records of wells and test holes in the vicinity of Minot, North Dakota - Continued

(1) (2) (3) ) (5) (6) (N (8) (9) (10)  (11) (12)
155-83 (Cont.)
23bba9 Test core 3 L6.2 1t Je Bellell iues . T Qs eee.. TD-46.2, L.
23bbal0 Test core k4 18 L Dr 6-5-64 12.93 6-5-64 T,0 Qs 1,554.2 TD-18, L.
23bbbl  USGS test hole 2220 56 u% Dr 4-28-6k4 13.84 6-1-6k4 T,0 Qs,Qg 1,550 TD-11k,Wn,L.
23bbb2  USGS test hole 2221 92 h? Dr 4-30-64 68.21 5-26-64 T,0 Qs,Qg 1,550 TD-102.5,Wh,L.
23bbb3  USGS test hole 2224 101 Ls Dr 5-5-6kL T8 57 5.26-64 T,0 @Qs,Qg 1,550 TD-110,Wh,L,C.
23bbbk  USGS test hole 2228 110 13 Dr 5-12-64 68.50 6-1-64 7,0 Qs,Qg 1,550 ..Do....
23bbb5 USGS test hole 2228A 21 5 Dr 5-12-64 10.74 6-1-6k T,0 Qs 1T asDBus us
23bbb6  USGS test hole 2231 21 gy Dr 5-14-6k 13.86 6-1-64 7,0 Qs 1,550 TD-21,Wh,L
23bbb7  USGS test hole 2232 21 t Dr 5-1k-.64 17.31 6-1-6l T,0 Qs 1,550 TD-21,Wh,L,C.
23bbb8 Test hole P3 60 L Dr 9-30-64  ..... “h L Qs 1,551.3 TD-60,L.
23bbb9 Test hole Ph Lo L Dr 10-1-6Lk  ..... .t b i Qs,Qg 1,550 TD-ho,L.
23bbb1l0 Test hole P7 Lo L Dr 10-1-6l  sians - 7 Qs 1,553.1 TD-4O,L. 5o
23bbbil Test hole P8 60 L Dr 10-2-64  ..... i wn i Qs 1,554.2 TD-60,L.
23bbcl  USGS test hole 2229 100 1§~ Dr 5-13-6k 70,28 6-1-6L T,0 Qs,Qg 1,550 TD-102,L,C.
23bbec2  USGS test hole 2229A 21 1y Dr 5-13-64 8.86 6-1-64 T,0 Qs 1,550 TD-21,L,C.
23bbe3  USGS test hole 2230 83 1%- Dr 5-13-64 €5, 57 6-1-6k 7,0 Qs,Qg 1,550 TD-96,L,C.
23bbcl  USGS test hole 2230A 21 1y Dr 5-13-6k 4,92 6-1-64 T,0 Qs 1,550 TD-21, L.
23bbec5 USGS test hole 2235 100 i Dr 5.15-64 71.37 6-1-64 T,0 Qs,Qg 1,550 TD-105, L.
23bbc6 Test hole P5 60 L Dr 10-1-6k ..., BEEE il Qs 1,553.8 TD-60,L.
23bbc7? Test hole P6 60 L Dr TO-1-B  ssaes . T Qs 1,558 B0
23bbe8  Test hole P9 60 b Dr TO-Pflt s rs . T Qs 1,552.7 ..Do....
23bbd  City well 11 130 16 - 1961 68.00 5-1-6k PS,0 Qs,Qg 1,554 Wh,L,C.
23beb USGS test hole 2237 96 1t  Dr 5-16-6k4 70. 1k 6-1-6k By Qs,Qg 1,550 TD-96, L.
23bdal City test hole 12 137 5 Dr 1985 s ss i b T Qs,Qg 1,555 Akin, 1947.
23bda2 City test hole 7 133 2 5 Dr 1918 v s T Qs,Qg 1,555 ..Do....
23pbdd  City test hole 11BT 122 5 Dr 1961 . §q 5 i Qs,Qg 1,552 L.
23cbb City test hole 11A 100 5 Dr 1961  sewas cee T Qs,Qg 1,555 ..Do....
23cbe  USGS test hole A-k 30 L4  Dr 1945 16 3-8-46 T,0 Qs 1,554 BR-99,TD-266,

Akin, 19h47.



TABIE 1.--Records of wells and test holes in the vicinity of Minot, North Dakota - Continued

(1) (2) 30 M) (5) (6) (D) (8) (99 (10) (131) (12)
155-83 (Cont.)
2haaal USGS test hole 2217 110 % Dr 12-2-63 52.97 5-5-6k4 T,0 Qs,Qg 1,560 TD-128, L.
2liaaa? USGS test hole 2217A 4o 45 Dr 12-2-63 13.94 5-5-64 7,0 Qs,Qg 1,560 L, test hole
2217A in 2217.
2lbabl  Great Northern RR 1 1L : Dr 2-11-28 L8 1946 I Qs,Qg 1,555 Wh,Akin, 1947,
24bab2 Great Northern RR 2 1hl.5 . Dr 9-19-31  ...e. B aER L Qs,Qg 1,555 ..Do....
2hbab3 Northern States Power Co. 1 100 Dr 1930 51 1946 I Qs,Q¢ 1,555 ..Do....
2Lhpabl4 Northern States Power Co, 2 109 5 Dr 1932 46 1946 I Qs,Q¢ 1,555 ..Do....
2hbacl Whites Creamery 70 6 Dr 5 68.00 12-14-63 N Qs,Qg 1,565 Wh, Weil dry
in 196hL,
2hvac2 ..do,... 94 .. Dr 10-3-63 Dry - 7 eee.. 1,550 L.
24bac3 Bridgeman Creamery 75 6 Dr 9-13-63% 69,00 9-13-63 N Qs,Qg 1,565 Wh, well dry
in 1964,%well
deepened 6'./5
2hbea C. P, Hotel 1652 6 Dr . 85.05 h-29-64 I Qs,Qg 1,572 S,G, 110-165'
TD-310,Wh,Wal.
2lhdab Coca Cola Bottling Co. 195 12 Dr 15 3-6-64 T Qs,Qg 1,550 Gravel, 160-
195" ,Wh, pumps
2Lk ,000 gpd.
25bda Sacred Heart Academy 71k Dr 1945 Dry - I asese 1,735  suveuspesswnes
25chb Northern Bottling Works 215 Dr N . 8ol I e.. 1,748 L, hard water
at 105°.
25cdd  James Norton L66 L Dr ‘1 . N Tfu 1,728 Wal, well dev-
eloped but
never used.
25ddd  USGS test hole 2240 483 5 Dr 5-22-64 .o " T o 1,710 L, hole caved
5-22-64, BR-
431, TD-L83.
26bbbl  Nash Finch Co. , 303 3 Dr - F h-23-64. I Tfu 1,575 Wal,cap on well,
26bbb2  Atlas Sand & Gravel Co. 310 6 Dr s i s ; e I Tfu 1,575 Wal, flowed 7

gpm for 3 mos.,
water level drops
in summer,



TABLE 1.--Records of wells and test holes in the vicinity of Minot, North Daskota - Continued

(1) (2) 3) W) (5) (6) (1) (8) (9) (10)  (11) (12)

155-83 (Cont.)

26bbr3 Atlas Sand & Gravel Co. 320 6 Dr 25 1963 i Tfu 1,575 Wal, flowed 7
gpm for 3 mos.,
L.

26bca Knolls Village 375 L Dr 4 w o d D Tfu 1,630 Wal,well flowed
for short time
following
completion.

26bct Robert Cook 30 .. Dr i e . e D Qs 1,647  Wh.

26bcd Virgil Forstad 455 i Dr 1961 150 L-6kL D Tfu 1,760 Wal.

26bddl  Dex Demaree 71 2L Dr 57 L-6k D ; 1,765 Wh.

26bdd2  Austin Williams bs7 4 Dr L6k 57 L -6k D Tfu 1,765 Wal. A

26¢cbb John Shaparenko k75 i Dr 1957 180 L-64 D Tfu L7 o, s

26ccd  USGS test hole 2238 168 5 Dr 5-18-6k4 Dry T 1,747  BR-148,TD-168,L.

2Taab Spokle Trailer Court 41 18 Dr 1951 27 2-64 D Qs 1,555 Wh,well may be
dry in summer,

27aac Behm's Propane Service 60 18 Dr 1962 5 ‘il b D,I Qs 1,595 Wh.

27aca Northwestern Equipment Co., 39 18 Dr A I Tfu 1,597 Wal.

2Tacc Lindsay Bros. Co. 315 6 Dr s pag " ST I Tfu 1,635 Wal, well
flowed when
drilled.

27add John Gunderson 30 .. Dr 1946 ‘s D - 1,645  Wh.

27bbd Joe Ieholm ol b Dr 1957 . D Tfu 1,572 L, wal, pro-
ducing from
coal seam.

2Tbece Hohum Motel 340 L Dr 1957 F 12-14-63 I Tfu 1,645 Wal,well
capped.

27ocd  Sandman Motel 372 4 Dr ’ I Tfu 1,585 Wal.

27daa  KMOT-TV ks 4 Dr 1957 Run . D Tfu 1,685 ..Do....

27ddd Casa Motel L7l L Dr 1960 160 464 I Tfu 1,755 Wal,235',soft,

dark colored
water.



TABIE 1.--Records of wells and test holes in the vicinity of Minot, North Dakota - Continued

(1) (2) 3 W (5) (6) (1) (8) (9) (100 (11 (12)
155-83 (Cont.)
28abc Behm's Truck Stop 283 L Dr 1963 F 464 I Tfu 1,668 Wal, well
capped.
28ada Home Motel 310 b Dr ‘ vu . w9 p D,I Tfu 1,687 L,Wal,well

flowed 5-7 gpm
when drilled.

28baa NDWC test hole 1k 1267 4 Dr 2-3-61 5 & g 5 T g TD-1267?,l0st
cireulation,L,
abandoned hole,

28bad  NDWC test hole 15 8L L Dr 2-2-61 - 5ok ot T fHE 4 EpER TD-84,BR-582?, L.

33aad John Holbach 530 4 Dr 1931 180 1963 D Tfu 1,775 Wal.

35aaal USGS test hole 2239 L73 5 Dr 5-19-6k Dry 5-19-64 T 1,732 L,Bﬁ-hSl,
TD-473. o

35aaa?2 Hanson Drive-Inn L62 L Dr 1959 100 1964 I Tfu 1,732 Wal. a

35aaa3 Chateau Lanes 2257 L Dr o G ww 5w 1 Qg 1,734  Wh.

35aaali  Purity Dairy 280 L Dr 1959 190 1959 I Qs,Qg 1,728 L, Wh.

35aab Central Power Co. 227 4 Dr 1960 215 1960 I Qg 1,746  Wh.

35aad Jordahl Animal Hospital 215 L Dr 1959 180 1959 I Qg 1,723 L, Wh.

36bee Joe's Place 310 L Dr 1959 § b ‘§ 08 I e 1,720 Wh, slight
alkaline taste.

36chba Father Praeller 290 L Dr 1958 220 1958 D 1,738 Wh

36cbb Drawz Stoker Mfg. Co. 276 b Lr 1958 231 1958 I 1,74k Wh, 1960 well
deepened to
hr0', wal,

driller sug-
gests large
supply of water
at 276",

155-8L
Toce USGS test hole 1L05 63 o Dr 9-25-58 ewB P wws T sak  wemE L, BR-L7.




TABIE 1.--Records of wells and test holes in the vicinity of Minot, North vakota - Continued

(1) (2) (3) () (5) (6) (1) (8) (9) (10) (11) (12)
155-84 (Cont.)

1bcd USGS test hole 1h4OL 147 L Dr 9-25-58 - L, BR-127.
1bdd USGS test hole 1h03 3.5 L Dr 9-25-58 B ess spames L, BR-63.
12adb USGS test hole 1500 115 L Dr 4-59 ' aes mupEs L, BR-106.
12dds.  USGS test hole 1498 105 L Dr 4-21-59 B gew peEed L, BR-88.
13aac USGS test hole 1h499 9k.5 b Dr 4-21-59 i vee.. L, BR-86.
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TABLE 2.--Logs of wells and test holes in the vicinity
of Minot, North Dakota

154-82-Laad
Test hole 2214
Formation Material Thickness Depth
ifeeti Zfeet)
Glacial drift:
S0il, black--=-rmom—cmmmm———————————— L L
Clay, silty and sandy, yellowish-gray-- b 8
Gravel, fine to medium; sand, fine to
COAYSE mm e m st e et e e e e e e 12 20

Sand, fine to coarse; minor amounts of

gravel and abundant lignite chips;

taking water---—emmeeemec e e ————— 10 30
Gravel, fine to medium; sand, medium

to coarse; many thin lignite zones;

taking water, water appears oily----- 48 78
Clay, silty, olive-gray----w-=-====-=--= 6 8l
Sand, fine to coarse, considerable

amount of lignite; taking water------ 26 110
Clay, silty, olive-gray----==w=-w=====-- 12 122
Sand, medium to coarse; considerable

amount of lignite; taking water------ L8 170
Sand, fine to coarse, clayey--~--~=-~===== 5 175
Sand, medium to coarge-~—w-s=-crocmae~ 15 190
Clay, sandy, light-olive gray---------- L4 194
Sand, medium to coarse; minor amount of

clay; taking water-—.--=-eocceomeeen= 39 233

Fort Union Formation:
Clay, silty to sandy, dark-greenish-
X O e e e m o = o e s e e 21 254

154-82-Laba
Test hole 2213

Glacial drift:

S0il, blacke=——mmummmmmmcme e c e 1 i
Clay, silty, dark-yellowish-brown------ L 5
Clay, silty, yellowish-gray-----=====-=- 10 15
8ilt, clayey, dark-greenish-gray------- 5 20
Clay, silty, olive-gray-~---=--======-- 61 81

Gravel, fine to coarse, sandy; lignite,
limestone and gravel chips; taking
water, rough drilling----~==-=--sc-=-== 39 120
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TABLE 2.--Logs of wells and test holes in the vicinity
of Minot, North Dakota -- Continued

154-82-haba, Continued
Test hole 2213

Formation Material Thickness Depth
(feet) (feet)

Glacial drift-Continued:
Sand, fine to coarse; fine gravel and

lignite fragments-------me-vueonw—nax 10 130
Clay, sandy and gravelly, olive-gray;
poor sample retUrne--sca-cececcwenaw= 27 157
Fort Union Formation:
Clay, sandy, light-olive-gray---------- 53 210
154-82-2kaba

Test hole 2212

Glacial drift:

Soil, blacke~—-coccomm e e 2 2
Clay, silty, medium-gray-—----~---c-==- 8 10
Clay, silty, yellow-brown to olive-

DY OWI L = e o o ot o ot e e o e 10 20
Clay, silty, olive-gray-=-=-ee==ecec=--= 10 30
Sand, fine to coarse; gravel, fine; and

sandy gray clay--—-----cmmmmmmcoma——= 10 4o
Silt, clayey, olive-gray; clay, dark-

greenish~-gray-=-—=cecm-omrmome e ———— 10 50
Clay, dark-greenish-groy----------==-=- 30 80
Clay, dark-greenish-gray; sand, fine;

lignite chip§-we-mmmememcerc e —e e 12 4
Clay, dark-greenish-gray; sand, fine to

coarse; gravel and boulders---===-=-- 10 102

Fort Union I'ormation:
Sand, fine, light-olive-gray; shale,
silty, dark-greenish-gray~---=s==--==== 13.5 115.5

155-82-19adb
Harrington Bros. Stockyard test hole E/

Glacial drift:

Clay~~mmemmm e et 10 10
Shale, dark (small amount of water)---- 2 12
Clay, bluemmmmmmmmmmmmm—oc oo nmm e 22 3k
Shale, dark (small amount of water)---- 2 36

Clay, blug--m--commemmmmmeamm o m e e 51, 87
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TABLE 2.--Iogs of wells and test holes in the vicinity
of Minot, North Dakota -- Continued

155-82-19adb, Continued '
Harrington Bros. Stockyard test hole a/

Formation Material Thickness Depth
(Teet) feet)

Fort Union Formation (2):

Clay, gray-=------=-==ceemm=mm-ne—a-c-- 162 2hk9
Hard materigle-ecececmmmmmemmmmcmccnnn= 2 251
Shale (Water)--—--c-cocacemmmmemmaeonm- 3 254
Clay, blue-memeemmmmmccmeec e e e —————— , P 256

a/ Drilled by Great Northern Railway Company well drill crew, 1952

155-82-19dbd
Test hole 2216

Glacial drift:

S0il, blacKkeemmmmmcmmcaccc e ————— 1 1
Clay, silty to sandy, yellow to olive-

DY OW L= = e e e e o o 9 10
Sand, medium to coarse; gravel, fine,

clayey---—emmermammmn—————— - ———— 22 3
Clay, sandy, dark-greenish-gray-------- 7 39
Clay, dark-greenish-gray; alternating

with sand, very fine to fine~w-w=---- 33 =
Gravel, fine to medium; sand, coarse;

gagtropod and pelecypod fragments~--- 35 107

Fort Union Formation:
Sand, very fine, light-greenish-gray,
Clayey-mmmmemmmmcmmem————————————— 19 126

155-82-19dda
Rueben Forsburg &/

Glacisl drift:

Brown Clay~=-=eeesmeesemmecmccamcmeaen—— 26 26
QuickSandememeccmmccmamm e ——— e o 28
Sandy clay-—-=me-mmesscmmmmmacs—ece———— 6 34
Blue Clay-we—-ecmcmmmmmmmnee—asa——————— 19 53
Soft blue clay==me—mmmcm—meccce—e——e—n- 11 6k
Sandy blue clay=em=mm=smememccccmcnmen——n— 1 65
Blue ClAy-ewemmmmasecmcnmasmnccaen————— 15 80

Sandy Clay==r-==s-=ceacmmmscco—ccnenn——— L 84
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TABIE 2,--Logs of wells and test holes in the vicinity
of Minot, North Dakota -- Continued

155-82-19dda, Continued
Rueben Forsburg a/

Formation Material Thickness Depth
(feet) (feet)

Glacial drift-Continued:
Sand and clay---e-=mmcemmccmcmeca———a—- a1l 85
Quickgand-memmmmmecccccnmema - ——————— 6 91
Sand and watereee-meemcemcmccmcmmne———— 5 96

a/ Iog from L. H. Steman, Burlington, N. Dak.

155-82-23aab
Great Northern Railway Co. test hole a/

Glacial drift:
CLEY e 15 15
Clay, mixed with san~e--=-=-m-c-ce---- 5 20
Clay and gravel---—-cscomceccmmonmnnneas 5 25
Claymm=mmmmmmm—mcmmmm—memm————————— e L 29
Clay and gravel-w-=cececmocccemmeana-—~ 21 50
Clay~mmmmmmm e m e e — e m e mm e ——————— 5 55
Clay and rockS-~=s--emeommeecoamecnn———— 5 60
Clay, sandy--=-===mmemmeemosceooeoooo—- 7 67
Clay, sandy, trace of coAl-===--=e-o=~= 3 70
Clay, gravel, and sand-me=em=m-mmm—ame---- L 7h
Clay, sand, and rockS----mmem=-com-—ae=- 7 81
Rocks and clay-----mee-mmmmmmmm—————a—- 5 86
Sand, very little clay-==w===e-—mccom-- 19 105
Sand and clay-~-e-memcmmmccacnenc e m———— 10 115
Clay, 88NdY--=---ecmmcmemmmm———————aaee 28 143
Hard - may be rock-——--—sece-emmmmme—a--- 1 1hh
Clay and sand--e-s-ccemmmma—mmmaomn—oa— 6 150
Clay-w-meremmmm e m—e e c e - ——— 2 152
Sand and clay - hard to drill-------==- 8 160
Sand and clay - mostly clay------ce-w=- 7 167
Hard clay, very little sand--------==-- 5 172
Clay=mmemmmm e ——— e 133 325
Black Clay=====m=cscmmmemmmm—————————— 18 343
Dark Clay------m-mcmmemsmm———————————— 2 345
Dark clay with streaks of sand--------- 22 367
Clay, becoming lighter and more sandy-- 5 372
Light clay with streaks of sand and a

little ToCK=-ememcmmmmmeme e c e e m———— 3 375

layer of hardpan, rock and clay---==-=== 1 376
Dark clay with sand and rock----------= 2 378
Hard clay with streaks of sand--------- 32 410

a/ log from J. H. Turner, Great Northern Railway Co.
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TABIE 2..--Logs of wells and test holes in the vicinity
of Minot, North Dakota -- Continued

155-82-28ccec

Great Northern Railway Co. test hole a/

Formation Material
Black dirt and sand--e--ccccecccccnannen
Sand and very little clay-------meeee--
Blue clay and roCK-=-—-eeccmcmmamcacana-
Gray clay--wmemccmemcccene e —————
Clay and sande--=-eececceccmecmccme————
Clay and sand mixed----ececccccmccmeanax
Clay, very little sand------m--eoeana--
Gray clay~-ce-eccecmmann e —————————

2/ Iog from J. H. Turner, Great Northern Railway Co.

155-82-29bcb
Test hole 2215

Glacial drift:
8011, black--m-cwcmmmcccc e e
Clay, 8ilty to sandy, light- ollve -gray-
Clay, dark-greenish-gray; minor amount
of thin sand layers; numerous pelecy-

pads 8t 18 Fepbammommamamm e s
Clay, silty and sandy, dark-greenish-
gray; sand, fine to medium-----------

Sand, medium to coarse; gravel, fine to
medium; boulder pavement at 99-100

Fort Union Formation:

Sand, fine, light-greenish-gray, clayey;
shale, olive-gray---me-eeomecccaaanax

155-82-30dcc

State Highway Department Weigh Station a/

Glacial drift:
Brown ¢lay-~=eeemcccmcsnrnne e
Sandy clay--eeecscecccmcacaccacncnnnaan
Gravel and clay----ce-cwmcmmenomanain——
Gravel and blue clay----=mmcemcomamuaax
Sandy clay and quicksand-e--cecaceacw--

Thickness Depth
(feet) (feet)
10 10
10 20
15 35
10 L5
25 70
25 95
17 112
23 135
2 2
8 10
58 68
15 83
17 100
26 126
25 25
8 33
1h L7
3 50
8 58
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TABLE 2.--Logs of wells and test holes in the vicinity
of Minot, North Dakota -- Continued

155-82-30dce, Continued
State Highway Department Weigh Station a/

Formation Material Thickness Depth
(feet) (feet)

Glacial drift-Continued:
Blue clay and gravel, mixed-----m=-e---- 27 85
Coal, gravel, hard clay, sand, water--- 3 88
517 s MY (RIS 6 ol
Gravel and water-----eoccmomcmaomnaoaan 2 96
Blue clay and gravel------—ceeeeemceaa- 10 106
Sand and water---cec-ceccecmmmnc e —————— 3 109
Sandy blue clay--=-mmwcmcmmcme e ————ae 3 112
Gravel and clay--=---mressummcceoe————— 8 120
Sand, gravel, and water----e-e-n-ccainne 3 123
Gravel and clay----=ce—cmmmaocr e 9 132
Sandy blue clay------m-—-mmmmemsem—————— 33 165
Hard gravel and blue clay mixed--wem-e= 15 180
Sandy blue clayw=m—wmemmmmccmececaana— 15 195
Brown sandy clay---cse--csacmcanvamnenan 23 218
Sandy blue clay-=w-mewm—mmemmmm e 2 220
Gravel and clay-e=-wemecmcommccmam—m———— 2 222
Brown sandy clay---==--ee-mmmeoommeoa——- 2 224
Quicksandececcmme et 3 227
Soft blue clay----emoccmecmcme e ——eeem 3 230
B LB ecmrmmmom o e scn e momion oo ik 2Ll
Fine sand and water----c-—icmmemeicunna 13 257

a/ Log from L. H, Steman, Burlington, N. Dak.

155-83-Tbch
NDWC test hole 1

Glacial drift:
Clay, YelloW--m-woieooma e e 6 6
Clay, silty; coal fragments-----=ww-w-- 3 9

Fort Union Formation:(?):
Coal-wemmm et e ———————— 1 10
Clay, silty, grayish-blue-----eeceeaa-- 2L 34
Clay, sandy, greenigh-gray------w----=-- 8 L2
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TABLE 2,--Logs of wells and test holes in the vicinity
of Minot, North Dakota -- Continued

155-83-12cce
Test hole 2218

Formation Material Thickness Depth
(feet) (feet)

Glacial drift:

Clay, silty to sandy, yellowish-brown-- 5 5
Clay, sandy, yellowish-brown to brown-

) (T2 - U 41 46
Clay, silty, olive-gray----------=====- 9 55
Gravel, fine to medium; sand, coarse to

VEYY COBPS€=w—=——mm=——mee—e———m————o= 2 57
Clay, silty, olive-gray-------=====----= 3 60
Gravel, fine to medium; sand, coarse--- 21 81
Clay, silty, olive-gray------~-=-====== 6 87
Sand, medium to coarse---------scesome- 3 90

Clay, silty, olive-gray; sandy layers

at 93-95 and 108-118; occasional

POULAE mmm e c i cr e r— e - 101 191
Sand, fine to medium, clayey, appears

to be a boulder of the Fort Union

Formation-=-----c-emmmcmmam——————m e T 208
Clay, sandy, olive-gray----« .-—=-==--w== 12 220
Sand, fine to coarse; gravel, fine to

coarse; clay, sandy, olive-gray; mod-

erately rough drilling----==-=wv=w-=-- 84 304
Gravel, fine to coarse, clayey; rough

drllllng--—- ........................... 21 325
Boulder, granite--. --v-mwicmruoimeosan-" 1 326

Fort Union Formation:
Clay, sandy, dark-greenish-gray; thin
layers of lignite-------cwvemoamacu-- 73 399

155-83-12cde
Test hole 2236

Glacial drift:

Soil, dark-brown--=--co-ceemmmmaen—a——- 1 1
Clay, silty to sandy, yellowish-gray--- L 5
Clay, silty to sandy, olive-brown------ 33 38
Sand, medium t0 coarge---------=e--o=-- L L2
Clay, silty, 0live-Drown---w--~=—==w-w- 2 Lh
Gravel, fine to medium; sand, coarse--- 3 L7
Clay, silty to sandy, olive-brown------ 19 66



TABIE 2,--Logs of wells and test holes in the vicinity

Formation

Glacial drift

30

of Minot, North Dakota -- Continued

155-83-12cde, Continued
Test hole 2236

Material

~Continued:

Sand, fine to coarse, clayey---=--=--~-
Clay, silty, olive-brown; minor amount
of sand in thin layers---=---wemomo——-
Clay, silty to sandy, olive-gray-------
Clay, silty, olive-gray--------=-c-===--
Gravel, fine to coarse-----ww--——wmeww=
Clay, silty, olive-gray to light-medium-
gray; abundance of lignite chips from

Fort Union Formation:

Glacial drift:

Clay, sandy, light-greenish-gray; thin
layers of lighite-mem----m-commmamanan

155-83-12dcd
Test hole 2219

S0il, black-===-csmmocommcmmn oo
Clay, sandy, yellowish-brown---«---=«--
Clay, silty, olive-gray; minor thin
sand layersS-——-mcm-—emsmcema————————
Sand, fine to coarse------s-ec—cmeocoo-
Clay, silty, olive-gray; minor thin
sand layerg---e-memmc-smmmmemmm— e
Sand, fine to coarse; clay, sandy,
O0live-gray--- m==smemmcenccmnmnm -
Clay, silty, olive-gray; numerous thin
sand layers----vomemvmmmmoomm—m——
Rock, granite; lost circulestion--------
Clay, sandy, olive-gray; abundance of
lignite fragments----v-wemeumecococoa=
Gravel, fine to mediufi~w—-e-wr———cewnn=-
Clay, silty, olive-gray; lignite frag-

Thickness Depth
(feet) (feet)
12 78
7 85
L6 131
67 198
2 200
15 215
37 252
1 1
13 1k
11 25
3 28
3 31
9 Lo
5 L7
1 L8
85 133
6 139
6 145
15 160
13 173
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TABIE 2.--Logs of wells and test holes in the vicinity
of Minot, North Dakota -- Continued

155-83-12ded, Continued
Test hole 2219

Formation Material Thickness Depth
(feet) (feet)
Glacial drift-Continued:
Gravel, fine to medium~------==m=-===-=- 2 175
Clay, sandy, olive-gray; lignite frag-
MENES-mmmmmmm—— o m e mm i —————————— 23 198
Gravel, fine to coarse; boulders; rough
drilling----=-=c-csmemmmam e e — e 5 203
Fort Union Formations
Clay, sandy, greenish-gray--------=-=--- 28 231

155-83-1kcab
Hebrew Cemetery a/

Glacial drift:

Yellow sendy clay--------===m==-cce===- 5 5
Hard sand and clay-----==-====-=-====== 3 8
Yellow sandy clay-=-----=-===m==cc====- 22 30
Hord gsand------=semmemcocsmmeeamao—o——x 2 32
Yellow sandy clay--=--w-=mmmmme-co=e===- 2 3k
Hord 8onde—eeee-—emme-esc—eeeemamooma—— L 38
Sand and gravel---e—---e-smmmeaeomowm—— 3 41
Sandy blue clay---=====m===mm=me-m===c= " 52
Black sandy clay=-~----====-==soc-om==== 11 63
Sand, gravel, and clay, mixed----===--= 23 86
SOTIA o e e o o m e e e e 3 89
CoBrse SANJ-——-omemmemmmme———————————— 2 91
Blue Clay--—--m-emmm—m———em——————— oo 5 96
ROCK wm e et e e o e e e 1 a7
Sand and Clay---==memm-e—cmmm——————~——— 6 103
Blue clay and sand------eesmwm——=—e=-=- 5 108
Clay, sand and gravel mixed---------=-= 3 111
Sand and gravel, water---—--m==---=-=== 4 118

a/ ILog from L. H. Steman, Burlington, N. Dak.



TABIE 2.--Iogs of wells and test holes in the vicinity
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of Minot, North Dakota -- Continued

155-83-1kcda
Minot city well 10 a/

Formation Material

Glacial drift:

Clay, sandy; gravel-------emm-wmmuam==c
Clay, DOULAerg-=-=mmm=mmmosmm e

Sand, fine; traces of lignite----~==---
Send, fine; gravel---------wewema—ne—o-
Sand; boulderg-—-—m=nm-m-m-mssme——————

a/ Iog from Minot City Engineer, modified

Glacial drift:

155-83-1k4cdd3
Test hole BW2

Clay, brownish-gray-==-=--==-=-=-c=o====-
Sand, fine to coarse, brown; minor lay-
ers of clay between 14 and 14.5 feet,
19 and 19.5 feet, and 20 to 21 feet;
scattered pelecypod valveg-—-—w--—=w==
Clay, silty and sandy, olive-gray------
Clay, olive-gray-------==memo—mosmmo—-
Clay, silty and sandy, olive-gray------
Clay, silty and sandy, olive-gray;
minor layers of fine sand---=-==------
Clay, silty, olive-gray; scattered lig-
nite fragments--ec-cememmeonevocnnmn-"
Clay, silty, olive-gray; layers of
light-olive-gray fine sand---w~--v----
Sand, fine to medium, light-olive-gray;
abundance of lignite; thin clay layer
at 92.5 feet; limestone boulder at
102 feet--coccmmmmm i c e
Sand, fine, olive-gray-e-w--r=---—recew=
Sand, very fine, olive-gray; boulder at
125 feetmummemm e — e
Sand, medium; very uniform in size-----

Thickness

Zfeets

15

25
10

7.5
10

2.5

22
2.5

Depth
(feet)

23
25
50
60

67.5
7.5
80

115
117- 5

125
127



TABIE 2.-~Logs of wells and test holes in the vicinity

Formation

43

of Minot, North Dakota -- Continued

155-83-1kcddl
Bored well 2

Material

Glacial drift:

S0il, black---==-mmmum e
Clay, silty and sandy, yellowish-brown-
Sand, fine to medium, silty, grayish-

Sand, medium to coarse, reddish-brown;
shell fragmentS-------cccmmmaccccana-
Sand, coarse, sgilty, bluish-gray-------
Clay, silty, dark-olive-gray-----------
Clay, s8ilty and sandy, dark-olive-gray;
abundance of decomposed organic
materigl-—come e
Clay, very sandy and silty, dark-olive-
gray, slightly cohesive; abundance of
decomposed organic material----------
Clay, medium-gray, very cohesive;
contains nodules of dark-olive-gray

Sand, silty, dark-olive-gray; saturated,
water-level rose to 4O feet below
land surface-e-ecaccucamcmacme e n e aee

Clay, silty, dark-olive-gray; minor
amount of organic material; pungent

Clay, silty and sandy, black---=w-=mw--

Cley, silty, dark-olive-gray; inter-
bedded with layers of sand----=------

Sand, fine to medium, very silty, dark-
olive-gray, slightly cohesive; inter-
bedded with layers of medium-brown

Sand, fine to coarse, gray and brown;
abundance of lignite~-ceecccmccccaa-n

Sand, black; gravel, black; predomin-
stely lignite--wecaccmmcmccccccnane

Sand, medium, clean-----cceccmmcnccaa——

Thickness Depth
(feet) (feet)
1 1
7 8
2 10
> 15
1 16
L 20
13 33
5 38
7 45
6 51
1 52
L 56
b 60
10 70
7 7
1 78
5 83
8 91



TABLE 2,--Logs of wells and test holes in the vicinity
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of Minot, North Dakota -- Continued

Formation Material

Glacial drift:

155-83-1Ldbal

Test hole 2233
5011, blacke-memmmmcmm i —— e
Sand, very fine, clayey-----=--=----=-=

Clay, silty and sandy, yellowish-brown-
Gravel, fine to coarse; sand, medium to
COBYEE === e o et e e e e s e
Clay, silty, yellowish-brown------=w---
Gravel, fine to medium--v--vemamemamna-"
Sand, fine to coarse, clayey--=-w==m==--
Clay, silty, olive-gray; thin layers of
sand and gravel; lignite fragments---
Sand, fine to medium; minor amount of

Gravel, fine to coarse------eceecman—m-"
Clay, silty, olive-gray, pebbleg-=-=---
Gravel, fine to coarse-------eeccammea-
Clay, silty, olive-gray---=-=-ee—emem=-
Clay, sandy, olive-gray; abundance of
lignite fragments-----v~-mumemamaana-
Gravel, fine to medium; sand, coarse---
Clay, silty, olive-gray; lignite frag-
ments and thin layers between 240
and 273 feetecowummamc e e
Gravel, fine to coarse, rough drilling-

Fort Union Formation:

Glacisal drift:

Sand, clayey, greenish-gray------------

155-83-1kdba2

Minot State College a/

TOPSOil-mmmcmm e e e e
Gravelly yellow clay-------ceeeceaaaaax—
Sandy yellow clay--------~ecemmenmmaa——
Very sandy soft yellow clay-—-=w=eee=a-
Sandy gray clay, some very sandy with a

little watereeemecna e e
Muddy sand and gravel, yelloW---w==——=---
Fine muddy sand, yellow---m--——womc—w——

Thickness Depth
(feet) (feet)
2 2
3 >
8 13
4 L7
1k 31
L 35
b 39
3 72
11 83
3 86
8 ol
2 96
6 102
L3 145
27 172
100 272
6 278
15 293
0.5 0.5
5.5 6

32 38
(i 45
L7 92
L 96
12 108
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TABLE 2.--Logs of wells and test holes in the vicinity
of Minot, North Dakota -- Continued

155-83-1kdba2, Continued
Minot State College a/

Formation Material Thickness Depth
(feet) (feet)
Glacial drift-Continueds:
Fing yaT 100 BERA—— oy o s 6 114
Fine gray sand, some samples a little
clayey and some a little coarser----- 18 132
Gray sand, a little coarser-----eee-e--- 5 137
Slightly clayey gray sand------==------ 3 140
45000 P01 D ———— 2 1h2
Sandy BIUe ClAY-—cwmanonmnommm————————— 60 212
&/ Log from C. A, Simpson, Bisbee, N, Dak.
155-83-1kdbb
Test hole 2234
Glacial drifte
Soil, black-=w—mommmmammm e 2 2
Sand, clayey and silty-----ecececcacao- 8 10
Sand, fine to coarse, clayey--~-av-=me--= 7 17
Clay, silty to sandy, yellowish-brown;
numerous pebbleg-meem e cmmm e n e 20 37
Clay, silty, olive-gray-----v-c—w.meew- 3 Lo
Gravel, fine to medium; sand coarse;
CLlAYOY = m e e e o Y7
Clay, silty, olive-gray; minor gravel-- 5 52
Sand, fine to coarse; gravel, fine to
medium, clayey-----eemcmmmome— e ——— 28 80
Sand, medium to coarse, taking water--- 34 11h
Boulder, limestone---weemmmemccnancaaaa- 3 117
Clay, silty to sandy, olive-gray;
abundant lignite fragments--------w-- 25 142

Gravel, fine to coarse; sand, coarse;

abundant lignite fragments; taking

water, rough drilling-----—-c-ce—eeaax Lo 182
Clay, silty, olive-gray--—-e==wweeme=- 18 200
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TABIE 2.--Logs of wells and test holes in the vicinity
of Minot, North Dakota -~ Continued

155-83-1k4dca
Minot city well 9 a/
Formation Material Thickness Depth
(feet) (feet)
Glacial drift:
Clay, hard and SOfteww-c-ecameccmaacoa- 67 67
Sand, "cle@n"---cmecmmmee e . 81 148
Sand; rocky-=--emmmcem e 7 155
Sandy and clay----ecememmmummemaae e 2 157
Fort Union Formation (?):
Clay, "blue’ e 5 162

a/ Log from Minot City Engineer, modified

155-83-1kdcb
Minot city observation well a/

Glacial drift:

Topsoil and clay-e-emeecmmm e e 10 10
Clay; streak of sand-----ccocmmmmacunao 10 20
Clay and sand interbedded---ceccmcecaaa- 10 30
Clay; streak of sand------c—a-eccmacma- 35 65
Sand; trace of clay---reccccacnmcnmanna 5 70
Sand, fine=-e-—emm oo 6L 134
Rocky, trace of hard clay--we=eemeeecoo 1 135
Rocky and clay, hard----c-s-ccawno—maus 5 1ko
Fort Union Formation (2):
31 1 O ——— 1 1

a/ Log from Minot City Engineer, modified

155-83-1kddda2
Minot city well 5 a/

Glacial drift:

Fillemommmmo oo e L L
Clay and streaks of sand--ceeecmemcmme—n—- 107 111
Coarse gravel and boulders---------=-=- 36 17

a/ ILog from Minot City Engineer
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TABLE 2.--Logs of wells and test holes in the vicinity

of Minot, North Dakota -- Continued

155-83-14d4443

Minot city well 6 a/

Formation Material

Glacial drift:

Clay-mmem e et
Mud, sticks and sea shell§----=-=e—e—an

Muddy sand and clay---e=-em-cmammmeaaa-
Clay and big gravel---coceemmammccaean-
Big gravel-c—ecmm o el

a/ lLog from Minot City Engineer

155-83-16ccd
NDWC test hole 12

Glacial drift:
S0il, blacke-memmmocm e
Clay, silty, yellow; rock at 15 feet---
Clay, silty, gray; small amount of coal
Fort Union Formation:

155-83-16cdbl
NDWC test hole 10

Glacial drift:
S0il, blacke—mmmemom e en
Gravel, medium to coarse; thin layers
Lo E - L T T ——
Clay, silty, yellow; thin layers of
gravel; small amount of cogl-meee-ea-
Clay, silty, gray; thin coal layers----
Fort Union Formation:
Clay, sandy, light-bluish-gray------w--

Thickness
feet

31
L1

33

77
8L

2

26
74

8l
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TABLE 2,--Logs of wells and test holes in the vicinity
of Minot, North Dakota -- Continued

155-83-16cdb2
NDWC test hole 11

Formation Material Thickness Depth
(feet) (feet)
Glacial drifts
Soil, black------cmcmmmmmmmnm e —— e 1 1
Clay, silty, yellow; thin layers of
gravel-——cccmomemmmmm————————— e — e 5 6
Gravel, medium to coarse; thin layers
of clay; coal fragment§----we-—we--w- 9 15
Clay, silty, yellowish-gray; ¢oal frag-
meNtSmemmm e mccmrc e rr————————————— T 22
Clay, silty, gray---------==e---c------ 21 43
Fort Union Formation:
Clay, sandy, light-bluish-gray--------- 9 52
155-83-17bda

NDWC test hole 2

Glacial drift:

Soil, black----=-ecemommc e m e 1 1
Clay, silty, yelloWemee-cmocmccsmanaan L 5
Clay, silty, yellow; small amount of

COBlrmmr e e r e ————————————— 32 37
Clay, silty, grayish-blue; coal frag-

MENtS-=mmmmmm s ——————————— 11 L8
Gravel, medium to coarse--------=------ 2 50
Clay, silty, gray; coal fragments-~----- 35 85
Gravel, medium to coarse--------=--==-- 2 87
Clay, silty, brown; coal speckS--—=-=-=--- 19 96

Fort Union Formation:
Clay, sandy, bluish-green-----=---w-==-- 9 105



39
TABIE 2.--Logs of wells and test holes in the vicinity
of Minot, North Dakota -- Continued

155-83-17dad
NDWC test hole 9

Formation Material Thickness Depth
(Teet) Teet)
Glacial drift:
Soil, black-----w~-- e e o 2 2
Gravel, medium to coarse; thin layers
of saNA-ecmm e e 9 11
Clay, silty, yellow; coal fragments---- 15 26
Clay, silty, gray; thin layers of sand;
coal fragmentg-ve-meeommomeao e 17 L3
Sand, medium t0O COBYSE-=—-rmmmmom—c———— 2 45
Clay, silty, gray; thin layers of sand;
coal fragmentse--c--cccecmmmmma— - 39 84
Clay, silty, gray; thin layers of coal;
minor amount of sand---weesecammm—m——- 20 104
Clay, silty, gray; sand layers, minor
amount of coal--—m-m-wmmcmmenm——————— 12 116
Fort Union Formation:
6o T i T T 2 118
Clay, sand, light-greenish-gray-------- 8 126
155-83-17dbb
NDWC test hole 3
Glacial drift:
Soil, black----meommcmn e e 2 2
Clay, sandy, yellow; coal fragments---- 10 12
Sand, fine; thin layers of clay; coal
fragmentS-—eememmmeem e e 20 32
Clay, silty, blue; coal fragments------ 11 43
Gravel, medium to COAYSE——w=mmmmm———n=- 5 L8
Sand, finej; thin layers of clay-------- 5 53
Clay, silty, gray; coal fragments------ 15 68
Gravel, medium to COArg@---w-==w.mma=-x 9 73
Clay, gray; coal fragmentS----=-=-=-e-- L2 115

Fort Union Formation:
Clay, sandy, light-bluish-gray--------- 11 126
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TABLE 2.--Logs of wells and test holes in the vicinity
of Minot, North Dakota -- Continued

155-83-17dce
NDWC test hole L4

Formation Material Thickness Depth
(feet) (feet)

39

TABIE 2.--Logs of wells and test holes in the vicinity
of Minot, North Dekota -- Continued

155-83-17dad
NDWC test hole 9

Formation Material Thickness Depth
(feet) (feet)
Glacial drift:
Soil, black-me-mwmcmrmcm e 2 2
Gravel, medium to coarse; thin layers
of sand-ceccccmm e — 9 11
Clay, silty, yellow; coal fragments---- 15 26
Clay, silty, gray; thin layers of sand;
coal fragmentg-w-=-=-remmmmacaam— e 17 L3
Sand, medium t0 COArge-==-mmmmmmm=mmon- 2 45
Clay, silty, gray; thin layers of sand;
coal fragments--=---c-cmemmmeeaoaaa-- 39 8l
Clay, silty, gray; thin layers of coal;
minor amount of sand--=we-==ecmm————-- 20 104
Clay, silty, gray; sand layers; minor
amount Of CO8l-==mem=mwomcmmecmem————— 12 116
Fort Union Formation:
C08Lmmmmm e m e e e e e 2 118
Clay, sand, light-greenish-gray-------- 8 126

155-83-17dbb
NDWC test hole 3

Glacial drift:

So0il, black-~-recmcmmc e 2 2

Cley, sandy, yellow; coal fragments---- 10 12

Sand, fine; thin layers of clay; coal
fragmentsS~—e-ccmmocmmm e n et c e 20 32

Clay., silty, blue: coal fragmentg----w- 11 L3
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Formation

L1
TABIE 2.--Iogs of wells and test holes in the vicinity
of Minot, North Dakota -- Continued

155-83-20abc, Continued
NDWC test hole 6

Material Thickness

Glacial drift-Continued:

Clay, silty, gray; thin sand layers----

Gravel, coarse; rough drilling------=--
Clay, silty, gray------=--==s==e====---

Fort Union Formation:

Clay, sandy, light-bluish-gray--------- 10

155-83-20acc
NDWC test hole 7T

Glacial drift:e

Fort Union Formation:

(lacial drift:

Fort Union Formation (?):

Soil, black----=w=cmmemmmemome e 1l
Clay, sandy, yelloW-wwe-m-o-—csecasamas 5
Gravel, medium to coarse------~--====-- 5
Clay, silty, yellow; coal fragments---- 10
Clay, silty, blue; coal fragments------ 11
Clay, silty, gray; thin layers of sand

and cogl--mmmmmncm e c e —————— 10
Clay, silty, gray; coal fragments------ 48
Clay, sandy, light-blue----=-e==m==m==- L

155-83-20dbb
NDWC test hole 8

S0il, blacke---commoummmmmm o 1
Clay, yelloW---=eeomemomooeememmm == 20
Clay, silty, yellow; thin layers of

S8NArmr e e ——————— 11
Sand, coarse; thin layers of clay; coal

fragmentsemeeemmcmm s m— e 11
Clay, silty, gray; thin layers of sand;

coal fragment§-----~-m-emeommoaono—a- 21
Clay, silty, yelloW------c-seemmmne—e- 8
Clay, silty, gray; coal fragments------ 1k
Cogl-mm i mmcm e c e ———————— 2
Clay, silty, gray---«=em=-—===c-s=-===e- 21

Clay, sandy, light-blue----=ee-e——uaa-n 6

105

11
gL
32

L2
90

gl

21
32
k3
6l
72
86
88

109
115
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TABIE 2,--Logs of wells and test holes in the vicinity
of Minot, North Dakota -- Continued

155-83-21addl
NDWC test hole 17

Formation Material Thickness Depth
(feet)

(feet)

Glacial drift:
Gravel, coarse; boulders; rough drill-
ing, lost circulation, abandoned
hol@-sm e e e 10 10

155-83-21add2
NDWC test hole 18

Glacial drift:
Gravel, medium; boulders; thin layers

of sand and clay-=-=c-eemeccccccamn——— 12 12
Gravel, coarse; layers of sand and
clay; rough drilling----ceeeecmmannne 17 29

Gravel, coarse; boulders; layers of
sand; rough drilling, lost circulation,
BHENAONE HOTE s o s i 5 3k

155-83-21cda
NDWC test hole 13

Glacial drift:

S0il, blacKk—e-wemmcm e 2 2
Clay, sandy, yellow-----eecocomoacmana 10 12
Clay, silty, yelloW-—-cmccommammmecceee 7 19
Gravel, medium to coarse; thin layers

L T s st oo oot R T 7 26
Clay, silty, bluish-gray; coal frag-

110537 s U R 34 60
Gravel, medium to coarse; thin layers

0f SanGeeee—soc e s L 6l
Clay, silty, gray; coal fragmentS------ 21 85
Sand, medium to coarse; thin layers of

coal; coal fragmentS~-e-cmswecmaceaax 10 95
Gravel, medium to coarse; thin layers

of clay-—vrmem s e 17 112
Clay, sandy, gray; thin layers of sand;

coal fragmentg-~eecmmccmmc e 9 121

Gravel, medium to coarse; rough drill-
ing, lost circulation, abandoned hole 7 128
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TABLE 2.--Logs of wells and test holes in the vicinity
of Minot, North Dakota -- Continued

155-83-21daal
NDWC test hole 19

Formation Material Thickness Depth
(feet) (feet)
Glacial drift:
Soil, black-~-----ccrmmmmmmmmm e e m e n—— 1 1
Clay, sandy, yelloW-mee-ceccmcmnmaacn—— 31 32
Gravel, fine to medium; thin layers of
sand; rough drilling-----=-==e==e-—-- 10 L2
Gravel, medium to coarse--=--=-----u-o- 5 L7
ROCK = = m o m ot i o e 2 e}

Gravel, fine to medium; thin layers of
sand; coal fragments; rough drilling,
hole continued to cave, abandoned---- 5 54

155-83-21daa2
Minot city well 18 a/

Glacial drift:
Fine yellow sand and silt, some clay

B T ORI v e o S 2L oL
Sand, gravel, clay=--=-==mm=mm=—=aam—-- b 28
Clay with gravel---c-c-ceoauax SRS 2L 52
Sand, gravel, boulders--------=-==---=- 46 98
Sand, gravel, boulders, with clay

R7% & To - L 3 101
Clay with gravel-----eeecccemmeommanaa- 13 11k

a/ Iog from Minot City Engineer, modified

155-83-21dabl
Test hole G,P. 1

Glacial drift:s
Gravel, clayey; sand, clayey; rough
drilling, lost circulation, abandoned
hole-cmcmcmcm e - 12.5 12.5
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TABIE 2,--Logs of wells and test holes in the vicinity
of Minot, North Dakota -- Continued

155-83-21dab2
Test hole G.P, 2

Formation Material Thickness
(feeti

Glacial drift:
Sand, clayey, slightly cohesive; gravel,
clayey, slightly cohesive-w-w--uecwan--
Sand, silty; gravel, silty------=w-n-w--
Sand, clayey; gravel, clayey----=-=-=---
Sand, coarse, silty; gravel, fine,
silty; thin layer of silt about 25

Clay, silty, olive-gray to olive-black--

Clay, silty, olive-gray; cuttings appear
to be thin beddef-vmmmem—mccccnnnnnnan

Clay, silty, light-olive-gray, some
olive-black; numerous lignite  and
pink granite chips----ccmvemmamamnea-

Clay, very silty, medium-olive-gray;
numerous lignite and granite chipg----

Fort Union Formation:

Sand, very fine, clayey, dark-greenish-

gray; abundant lignite chipg§--~====~=

155-83-21dab3
Tegt hole G, P, 3

Glacial drift:
Clay, silty and sandy, grayish-brown;
flecked with lignite-=-weeeeeicuamnn-
Clay, sandy, dusky-yellowish-brown;
boulder at 16 feet--cmmammemmmmanaaa-
Sand, medium to coarse; minor amount of
fine gravel; flecked with lignite
grainsg; boulder at 19 feet--=-w-ce---
Gravel, fine to medium; sand, medium
t0 COAYEEmm—mmmm e e
Clay, silty and sandy, dark-olive-gray,
very cohesivem—wmermrmmccnnn e n e
Clay, silty, sandy, and gravelly, olive-
black; scattered lignite fragments---
Fort Union Formation:
Clay, silty, olive-black and dusky-
yellowish-brown; abundance of lignite
Sand, very fine, clayey, medium-dark-
gray; abundance of lignite---~-ww--eu-

17

13

2.5

15.5

Ll
L8

65

13
16

20
23

27.5
3

50
58
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TABLE 2.--Logs of wells and test holes in the vicinity
of Minot, North Dakota -- Continuved

155-83-21dad
City test hole 14 T a/

Formation Material Thickness Depth
(feet) feet)

Glacial drift:
Fine yellow sand and silt, some clay

SErEAKEmmmmmmmmmmm e mm—————————— 2k ok
Sand, gravel, some Clay-=-===-====-==-== L 28
Clay, gravel-----memcmmmoomcooooomm———— 2k 52
Sand, gravel-s--=-e=mmwmmm——ooeemmeoase 2 54
Sand, gravel, boulders, some clay

lenses last 10 feet-—=-necmmmmammman- Ly 98
Dirty sand, gravel-----eemoceccc-acone- 3 101
Clay, Some gravel--w==memm=m=m-=o=o-—-=s 13 11k

a/ Iog from Minot City Engineer

155-83-2288a2
Test hole P1L  a/

Glacial drift:

Sand, very fine to fine, brown--r------ 15 15
Sand, very fine to coarse; minor amount

of fine gravel, pelecypod valveg----- 2.5 17.5
Sand, medium to very coarse, gray;

minor amount of fine gravel----wwe=-- T 25
Sand, very fine to medium----w-=----=-- 5 30
Sand, medium to coarse; minor amount of

fine gravel--—c-ceccmcm e nmm—na———— 5 35
Gravel, fine; sand, fine to coarse;

thin layer of clay----===-mmmema————- 5 Lo
Sand, fine to coarse; gravel, very fine;

scattered lignite grains; boulder at

85 feet; lost circulation--=w-=-w-~=- 60 100

a/ Iog from Minot City Engineer, modified
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TABIE 2,--Logs of wells and test holes in the vicinity
of Minot, North Dakota -- Continued

155-83-22aa83
Test hole P2

Formation Material Thickness Depth
(feet) (feet)

Glacial drift:
Sand, very fine to medium, silty, brown

and gray---e---wcccccaccacmnmncac———— 15 15
Sand, fine to coarse, some fine gravel,

gray; pelecypod valveg--e-ecmcemmcan= 3 18
Clay, silt, sand; blue~-=-c-ecomccaaana-— 2 20
Sand, fine to coarse, some fine gravel,

B = —=mmea e e e a e a . —————— 20 Lo

155-83-22aaali
Bored well 1

Clacial drift:
Clay, very sandy, medium-brown,
slightly coheSive-ecemmcmmacamanacacn 6 6
Sand, clayey, Drown----ec-ceemcocenmemn-n L 10
Sand, fine to medium, medium-brown;

minor amount of clay-=--wmmceccceeaaa 2 12
Sand, medium, medium-brown; saturated-- L 15,3
Sand, fine to coarse, silty, bluish-

gray; pelecypod valves; abundance of

WOOR e = m e e e 2 17.5
Sand, fine to medium,bluish-gray------- 1 18.5
Sand, coarse, olive-gray; gravel, fine,

olive-gray; abundance of pelecypod

valves; abundance of lignite frag-

1 L R e P x5 21
Sand, fine to medium, silty, blue;

abundance of lignite fragmentg------- 3 2k
Clay, silty, dark-olive-gray, very

CONESiVemmme e ——————— L 28

Sand, coarse, brown; minor amount of
fine gravel-wcesmsveo—mascmmcmsacassaes 8 36
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TABLIE 2.--Logs of wells and test holes in the vicinity

of Minot, North Dakota -- Continued

155-83-22abce
Minot city well 15 a/
Formation Material Thickness Depth
(feet) (feet)
Glacial drift:
Sandy clay---m--eecceeeemccee e 20 20
Dirty sande---=-c-mccmma e 30 50
Clean Sand-~e—eoemmcocmamacncc e ccanae 5 55
Sand and gravele----mee-ccmccccccceeaa—- 5 60
Coarse gravel------w-emmaceccmmccconona- 55 115
0 N S S S U S 2 117
a/ Iog from Minot City Engineer
155-83-22accl
Minot city well 14 a/
Glacial drift:
Gray sandy clay----==e=--mccemocaceanax 10 10
Yellow sandy clay---==meemmcccecccacea- 35 45
Coarse gravel--e-w-mecemcecamomcocnennaa-" L5 90
Sand with some gravel------coccocaaocan 16 106
a/ Log from Minot City Engineer
155-83-22acc2
Minot city test hole 12 AT a/
GClacial drift:
Sandy clay, silt-=-=-ecccmcmmmm e 11 11
Very fine sand, some clay and silt----- 27 38
Mostly clay, some sanf----w-=ecw-moce--- 16 54
Sand (Qirty)-=-eesememcooe e c———— 3 57
Clean coarse sand--m-e-eemcmcemecoceo-- 15 72
Clean sand, gravel--eeceeoceemccmemaan- 18 90
Dirty (clay) sand, gravel----ee-e——eea- Vi 97
Sandy clay, clay--~--. e —————————————— 1k 111

a/ Log from Minot City Engineer



TABLE 2.--Iogs of wells and test holes in the vicinity

Formation

418

of Minot, North Dakota -- Continued

155-83-22adal
Minot city test 11-T a/

Glacial drift:

a/ Iog from Minot City Engineer

Glacial drift:

a/ Tog from Minot City Engineer

Glacial drift:

Material Thickness Depth
(feet) (feet)

Clay, silt, sandy clay, some fine sand- L6 L6
Dirty medium to fine sand, some lignite 22 68
Sand - some clean, clay lenses, lignite 10 78
Clean coarse sand, gravel-—----voce---- 7 85
Mostly coarse gravel--—----eeeecaoanen- 9 gk
Very coarse, gravel, boulder, some sand T 111
Sand, gravel and boulders (clean)------ 9 120
Clay, gray, some fine silty sand------- 20 140

155-83-22ada?2

Minot city well 12 a/
Clay, silty, sandy clay, fine sand----- 46 46
Dirty, medium to fine sand, some

lignite-mmmmmmmm s e 22 68

Some clean sand, clay lenses, lignite-- 10 78
Clean, coarse sand and gravel---------- 7 85
Mostly coarse gravel, rough drilling--- 9 9k
Very coarse gravel, boulders, some sand 17 111
Sand, gravel and boulders----=~-===-=-- 9 120
Gray clay-«=c-s-mceommu—casiam—————— 20 1ko

155-83-22adc

Minot city well 13 a/
Sandy clay-=--—mecem e nr e 25 25
Blue clay---e-wmmmemmmm e e e 50 75
Sand and gravel--=-cemcemmcecnaec—————— 5 80
Gravel---—--—smmceemm e e m e ———— 9 89
Coarse gravel and boulders---—-==-wme=-- 25 114
Sandeem e m e e 7 121
Clay with gravel--cececmvmmmmccrnccnen 2 123

a/ Log from Minot City Engineer
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TABIE 2.--Iogs of wells and test holes in the vicinity of
Minot, North Dakota -- Continued

155-83-22add1
Northern States Power Co. a/

Formation Material Thickness Depth
Zfeets feet

Glacial drift:

GUMDO - mmm e e e e c e — - —— 2 2
Sandy clay-~-m=—memme e e e 13 15
Sand---cemcn e - 15 30
Gravel, muddy water------e--eecmmeacnn-x T 37
Fine sand and muddy water----ee-meeec-a- 43 80
Clay and sand----veeremoccec e cesan 10 20
Sand and water--c--scccsececncccnencan- 6 96

a/ Log from L. H. Steman, Burlington, N. Dak.

155-83-22bab
Minot city test hole 13 AT a/

Glacial drift:

Clean, fine sand----=c--mermocemmcmanns 70 70

Sand, gravel, and boulders-----=-e-==-- 10 80
Fort Union Formetion:

Sandy clay, blue in color--=-=e-weww-we 13 93

a/ Log from Minot City Engineer

155-83-22bccl
NDWC test hole 16

Glacial drift:
Gravel, medium to coarse; rough drill-
Ingemme e e e e 11 11
Gravel, coarse; boulders; rough drill-
ing, lost circulation, abandoned
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TABLE 2,--Logs of wells and test holes in the vicinity
of Minot, North Dakota -- Continued

155-83-22bcc2
Bored well 3
Formation Material Thickness
Zfeet;
Fillemcwmemmmmm e e e 1
Glacial drift:

Sand, medium, brown------e-ew-ccccaca-- 3
Sand, fine to coarse, brown; minor

amount of fine gravel; minor amount

of lignite chipg----~--mccomcccnnuna" 1
Sand, medium, reddish-brown; very

uniform in size-we-cccmccnmcnnnn e 1
Sand, medium, reddish-brown; minor

amount of cobbleS----c--ecnmmccaaan—— 1
Seand, medium, reddish-brown; very

uniform in size---e-crcmcrmrnannanaa- 5
Sand, medium to coarse, silty, brownish-

gray; gravel, fine to medium, silty,

brownish-gray; minor amount of

boulderg---—mmmmmcmmcn e ——— 7

155-83-22bcdl
Minot city well 17 &/

Glacial drift:

PT SEEE 10
Sandy clay---=sm-mmmcmeceemm———————m e 16
Coarse gravel--vememememmmecncacm—aao—— 46
Fine graveles-eeocermemcmamamooanoaaaa~ 8
Fine gravel and sand--—---emw-coc—ceowx 5
Gravel with traces of clay~—--====m===- N
Hard clay--—v-mmmmcocccmece— e e e 2

a/ log from Minot City Engineer

155-83-22bcd?2
Test hole R9

Glacial drift:
Clay, silty and sandy, olive-gray------ 13

B = o wu

10
26

72
80
85

91

X7
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TABLE 2.--logs of wells and test holes in the vicinity
of Minot, North Dakota -- Continued

155-83-22bcd2, Continued
Test hole RO

Formation Material Thickness Depth
(feet) (feet)
Glacial drift - Continued:
Clay, very sandy, olive-gray----------- 6.5 23.5
Sand, medium toO COBrg€-=--~=c-==nm—m==- o 2k
Gravel, fine to medium; sand, coarse--- 13 37
Gravel, fine to medium--=--eem-ccnmnn=- 2 39

Gravel, fine to medium, some coarse;
sand, coarse; taking water, drilling

fluid is muddy-----=-ememammemm————ae 1k 53
Sand, very fine to medium, silty,

slightly cohesive--=-cecemmmmcn—eanu- 2 55
Gravel with some sand-----c-oweea-con—— 15.5 70.5
Sand, fine to coarse, grayish, brown--- 6 76.5
Gravel with some sand, dark brown;

sbundance of lignite fragments------- 1.5 78

155-83-22bdb
Minot city test hole 13 T a/

Glacial drift:

8i1t and gand-=-re—-cmcmmm—m—————————— 8 8
Sand and gravel; rough drilling-------- 32 4o
Sand, gravel; very rough drilling------ 14 54
Sand, gravel----me-e-cmceomioccmae————— 31 85
Coarse gravel, boulders, sand---------- 26 113
Clay, gravel------c-—secmmmmomceme— 10 121

a/ Iog from Minot City Engineer

155-83-22bde
Minot city well 16 a/

Glacial drift:

Silt and clay---—--mmmmmmmme e e 8 8
Sand and gravel-----meee-cmeccomacenmoaue 32 40
Small boulders, sand and gravel-------- 45 85
Coarse gravel, boulders---------=-ac--= 26 111
Clay and gravel-----------omeocmcean——- 10 121

a/ Log from Minot City Engineer
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TABLE 2.--Iogs of wells and test holes in the vicinity
of Minot, North Dakota -- Continued

155-83-22caa
Test hole R5 af
Formation Material Thickness Depth
feet (feet)
Glacial drift:
Soil, black-=e--memmccmcmm e e 2.5 2.5
Sand, soil, and some clay---~--==cee--- 2x3 5
Clay, sandy with silt----ececcccceccnan- 2.5 7.5
Clay, blue~---cmmmocc e e e nn e —a 2.5 10
Clay, grayish-blue-----eecucmcmrmanne—— 2.5 12.5
Clay, sandy-----=~=eccscucmccmcrnmnnan=— 2.5 15
Clay, brown, blue----wcemcsemanmnanan—— 2.5 17.5
Clay, yellow, some Band--------e-ee==-- 2.9 20
Sand, medium to coarse, some shells and
cogl; taking water at 21 feet---wwww- 2.5 22.5
Sand, coarse, red, clean-------e—cmme—- 2.5 25
Sand, coarse, with some gravel--------- 2.5 27.5
Gravel with coarse sand------ccescecoaa- 2 30
a/ Log from Minot City Engineer, modified
155-83-22cabl
Test hole Rk a/
Glacial drift:
S0il, black-~--cmmccmm e e 2.9 s
Sand, silty------~-=vccomcmcnnnn e nn————— 7.5 10
Sand, finee-s--cecmommccm e 2ag 12.5
Clay, sandy----=--cecsrcmoma e ———— 5 17.5
Sand, medium, with some shells-~-w=ew--- 2B 20
Sand, medium to coarse------ceecaccana- 2.5 22.5
Sand, coarse, with small gravel; drill-
ing hareceemcccn e s a e 2.5 25
Gravel, medium, with some coarse sand-- 5 30

a/ Log from Minot City Engineer, modified
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TABLE 2,--Iogs of wells and test holes in the vicinity
of Minot, North Dakota -- Continued

155-83-22cab?2
Bored well 5

Formation Material Thickness Depth
feet (feet)

Glacial drift:
S0il, black-=mmemmm e 1 1
Sand, very fine to fine, very silty;
thin layers of sandy clay between 7
and 12 feebt-c-memmma e cc e 11 i2
Sand, fine, minor amounts of medium to
coarse grains; pelecypod valveg at

14 £0 15 Peet-rmmumoconmoccamacacnax 3 15
Clay, medium-olive-gray----ccoemicacaa= 2 17
Sand, fine to medium, abundance of

0 g 7RSS —— b 21
Sand, coarse; gravel, fine-----ewoacau- 1 22
Cley, silty and sandy, dark-olive-gray- 3 25
Clay, grayish-brown---ce-ceccacamoaaaaao 1 26
Gravel, clayey and silty----weeemcanaa- 1 27
Gravel, fine to medium, clayey and

silty, brownish-black; sand, medium

to coarse, clayey and silty, brown-

ish-black; slightly cohesive; abur~

dance of lignite; rough drilling----- 8 G

155-83-22cbal

Test hole R2 &/

Glacial drift:

S0il, black-=c~=ccmmmcmm e 2.5 2:3
Soil, black, with a little silt-e-vew-- 2.5 5
Clay, sandy-=---cececmmmccmcccc e camaaan 5 10
Clay, sandy, Olive--eecemmcmccccmcacaan 245 12.5
Sand, fine--mr—mccm s 2.5 15
Clay, brownish; sand, finee--ceeeeccaaaao 2.5 17.5
Sand, medium to coarse, clean; taking

water at 19 feetwrmommmnanaaaa o 2.5 20
Sand, fine, brown--e-eccemcmmccmancacaan 2.5 22.5
Sand, COBYEE-==~==— oo 3.5 26
Sand, coarse; gravel, fine----—-aee—e-- 4 30

a/ Log from Minot City Engineer, modified
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TABIE 2,-~Logs of wells and test holes in the vicinity
of Minot, North Dakota -- Continued

155-83-22cha2
Test hole R3 a/

Formation Material Thickness Depth
(feet) feet)

Glacial drift:

So0il, black-e~=cemmcmmcm i c e 5 5
Clay, olive, with some fine sand------- 2.5 Tod
Clay, sandy--=e=-=-wecocmmmanmcne e 5 12.5
Sand, fine, some clay--==-cecewemamao—- 5 17.5
Sand, medium to coarse, quite clean---- 2.5 20
Gravel with a little sand; started

taking a lot of water at 21 feet--~-- 5 25
Gravel, fine to coarse----—--ce-ccccnuus 2.5 27.5
Sand, coarse, with gravel; drilling

POUgh === mmm e c e e —————— 2.5 30

g/ Log from Minot City Engineer, modified

155-83-22cbha3
Bored well L

Glacial drift:
S0il, black~-=-=cmcoccmamcma e 1 1
Clay, very sandy and silty, medium-
brown; interbedded with layers of

gray and brown clay-----me-wm—eanaaa- 18 19
Clay, silty, dark-olive-gray, very
cohe8ivemmmmmmm e 3 22

Sand, medium to coarse, silty, dark-
rusty-brown; minor amount of fine
gravel; abundance of lignite--------- L 26
Sand, medium to coarse, silty, dark-
rusty-brown; gravel, fine to medium,
silty, dark-rusty-brown; abundance of
lignitesssoammemamnc e c e ————e 10 36
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TABLE 2.--Logs of wells and test holes in the vicinity
of Minot, North Dakota -- Continued

155-83-22cbbl
Test hole Rl a/

Formation Material Thickness Depth
(feet) (feet)
Glacial drift:
Soil, black~-=sueccomamcrcn e — e 5 5
Clay, silty, olive-brownish-gray, with
fine sand------cccccncnnn e ——— 5 10
Clay, brown, with fine sand--«-c-eow--- 2.5 12.5

Clay, silty and sandy, dark-olive-gray;
small amount of dark material; some
coal fragments between 17.5 and 20

feetmmmmm e e 1.5 20
Sand, coarse, brown, few coal fragments 2D 22.5
Sand, coarse; gravel, fine; coal frag-

ments; started taking water at 24

feet; hit rock at 25 feet; larger

gravel reported but not sampled------ T.5 30

a/ ILog from Minot City Engineer, modified
155-83-22cbb2
Test hole R6 a/
Glacial drift:
S0il, black--mmememmeccm o 2.5 2.5
Sand, silty---=---cmecmcm e p) T+5
Clay, sandy--=--=m-ceccmcmarcemcann———— 2.5 10
Sand, fine, with a little clay; clayey

L0 4o B L L L L P e LR 2.5 2.5
Sand, fine to coarse, brown, clean----- 2.5 15
Sand, medium to coarse, some coal and

shells; rough drilling and taking a

lot of water between 20 and 22.5 feet 7.5 22,5
Sand, coarse, brown; limestone boulder

at 25 feetommmcmmmm e 2.5 25
Sand, coarse; gravel, fine; rough drill-

ing, taking a lot of water----ceeww-- 2 27

a/ Ilog from Minot City Engineer, modified



TABLE 2.--Logs of wells and test holes in the vicinity

Formation

56

of Minot, North Dakota -- Continued

155-83-22¢bb3
Test hole R8

Material

Glacial drift:

Glacial drift:

Soil, silty and sandy, black----=«-w---
Clay, silty and sandy, dusky-yellowish-

Clay, sandy and gravelly, dusky-
yellowish-brown--eceecmmcrccmcencacaa
Sand, fine to coarse, silty, some fine

Sand, coarse; gravel, fine------ceem-a-o

Sand, medium, broWn----ecemcceocnaaeaa-

Gravel, fine to coarse; sand, fine to
coarse; abundance of lignite frag-
ments between 64 and 68 feet-mmmemaaa

155-83-23baa

Thickness
feet

Minot city well 7 a/

Fill and topsoil-e--mececcmamc e nac e
Sandy Clay-~=-=eececcaommomcuncm e

(810 7- 1 o - (- - 7\ 4 [ KON S
TN ST it omiomomiomsis s s i i o i o

Medium sand-eeem o mam e
Sand and gravel---eeecmcmcmcconceeaae

a/ Iog from Minot City Engineer

Wwanb6 S o

Depth
Teet)

18
22
2k
48

68

16
86
90
100
110
115
122
125
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TABIE 2,--Logs of wells and test holes in the vicinity

of Minot, North Dakota -- Continued

155-83-23babl

Minot city well 8 a/

Formation Material

Glacisl drift:

a/ log from Minot City Engineer

155-83-23bab2
Test hole 2227

Glacial drift:
Soil, black------c-cmmmmam e m e — e e
Clay, silty end sandy, olive-gray------
Sand, very fine to fine, silty; minor
thin layers of clay--~~-~=c-—wecmonen
Sand, fine to coarse; pelecypod valves-
Clay, silty, olive-gray---=-=---=-=c==-=
Sand, medium----emmcesmmmm e
Clay, silty, olive-gray--==--=--e----«--
Silt, clayey, olive-gray----=-=-—--<---
Sand, fine to coarse; minor amount of
fine gravel--e-rmecmecemocn e
Sand, medium; minor amount of thin
layers of clay----ccccemcmmmmnean——ae
Sand, medium to coarse; lignite frag-

Gravel, fine to coarse; rough drilling-

Thickness

Zfeet5

s
L2

20
10
18
15.5

= =
BEralBbo wm

Depth
feet)

21
63
70

100
118

133.5

13
23
35

L6
56

69
h

117
120



TABLE 2,-~Logs of wells and test holes in the vicinity

Formation

58

of Minot, North Dakota -- Continued

155-83-23bab3
Test hole 2227A

Material

Glacial drift:

Glacisl drift:

Glacial drift:

Clay, silty and sandy, olive-gray------
Sand, very fine to fine, silty and

Sand, fine to coarse; pelecypod valves-

155-83-23bbal
Test hole 2222

S0il, black-reecmmmm e c e —————
Clay, sandy, dark-browne-----ceeeceoen-
Sand, fine to medium, clayey-----------

Sand, very fine to coarse; sbundant
pelecypod valves at 20 to 22 feet----
Clay, greenish-gray---eeeceem—ccccancaea-
Sand, fine to coarse; taking water-----
Sand, fine to very coarse; minor amount
of fine gravelemecemreccmcmccnanceaaa-
Gravel, fine to medium; clay, greenish-
gray; taking water----ecececcccamcmaaa-
Sand, medium to coarse; minor amount of
greenish-gray clay from 84 to 104
feet; abundance of lignite chips from
8L to 10U feet—-mmmmmmcocammmcmaaaas
Gravel, fine to coarse; rough drilling-

155-83-23bba2
Test hole 2223

Soil, black---e—cmmmccccccmnaae —————
Sand, very fine to medium; minor amount

of silt and clay--rmcccrmemccccc e
Clay, silty, greenish-gray------ce-e-=-
Sand, very fine to medium-------ceanaoa
Clay, silty, greenish-gray---—--w-woa--

Thickness

Zfeet5

W whn

|t
O\O\O NNV

= o™

L2
3

=

AD O

14

23
32

62

104
107

2h
32
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TABLE 2.--Logs of wells and test holes in the vicinity

of Minot, North Dakota -- Continued

155-83-23bba2, Continued
Test hole 2223

Formation Material

Glacial drift - Continued:
Silt, sandy, greenish-gray----~e=-c-=a-
Sand, fine to coarse, clayey; lignite
fragments from 74 to 110 feet--mmm===
Gravel, fine to coarse; lost circula-
tinn, rough drilling---=--cemeecacea-

155-83-23bba3
Test hole 2225

Glacial drift:

5011, blackemmmmmcom e

Sand, fine to coarse---m—eccmcemcomco

Clay, greenish-gray-~=--ec-ececcocanoca-

Sand, fine to coarse; interbedded with
clay, greenish-gray-----ccmccceaamana-

Sand, very fine to very coarse; abund-
ant lignite fragments; minor amount
Of clay-m-mme e

Gravel, fine to coarse; lost circul a-
tion, rough drilling------cceccemaa-

155-83-23bbak
Test hole 2225A

Glacial drift:
$0il, D1ACK~m=mmmmrommmmmmmmmm e cmme e
Sand, fine to coarse=-s--ccvocccacanaa-

Thickness Depth
(feet) (feet)
13 83
o7 110
7 117
2 2
20 22
11 33
2L 5T
L7 104
2 106
2 2
19 21



TABLE 2.--Logs of wells and test holes in the vicinity

Formation

60

of Minot, North Dakota -- Continued

155-83-23bba5
Test hole 2226

Material

Glaciel drift:

Glacial drift:

Glacial drift:

S0il, black---=-eccomam e c e
Sand, very fine to medium, clayey------
Sand, coarse to very coarse; abundance
of pelecypod valveg----m—emmeeoncnenan
Clay, greenish-gray----ce-ecccmcececwua-x
Clay, sandy, greenish-gray; interbedded
with thin layers of sand----ccee-w---
Sand, fine to coarse; gravel, fine to
medium; minor amount of clay; abund-
ance of lignite fragments----vcwceee--
Clay, sandy, greenish-gray----—~=-====-
Sand, fine to very coarse; minor amount
of gravel; abundance of lignite frag-

Sand, very fine to very coarse; lost
circulationevemecmccremcemancc e

Gravel, fine to very coarse; rough
drillingeceemeccm e

155-83-23bbab
Test hole 2226A

S0il, blacke-eemmwrn e e e

Sand, very fine to medium; clayey--~---

Sand, coarse to very coarse; abundance
of pelecypod valveS-=—c-rvemmmmcnanen-—

155-83-23bba’7
Test hole 2241

Clay, silty and sandy, yellowish-brown-
Sand, fine to coarse--m-se-ccmcaeccnno-
Clay, silty, olive-gray--------—--=-ee--
Sand, fine to mediume--e--meemammamema—-
Clay, sandy, olive-gray-----==-=-—=--=-

Thickness Depth
(feet) (feet)
2 2
18 20
3 ok
19 L2
15 aT
8 65
5 70
L h
Lo 116
1 117
2 2
18 20
1 21
13 13
5 18
T 25
2 27
3 30
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TABLE 2.--Logs of wells and test holes in the vicinity
of Minot, North Dakota -- Continued

155-83-23bba7, Continued
Test hole 2241

Formation Material Thickness Depth
(feet) (feet)

Glacial drift - Continued:
Sand, fine to coarse; minor amount of

thin clay layers-ewe-eceam e 5 35
Clay, sandy, 0live-gray-----ecamemmeeo-a 4 39
Sand, fine to coarge--we-eemomacccanoa. 62 101
Gravel, fine to coarse; rough drilling- 1 102

155-83-23bba8
Test hole 2241A

Glacial drift:
Clay, silty and sandy, yellowish-brown- 13 13
Sand, fine to coarse--wcecencmmmamccaa. 5 18

155-83-23bba9
Test core 3

Glacial drift:

No sample---e-ewcmeeecaccaccm e cccaaaan 13.8 13.8
Clay, silty, light-olive-gray---ee--—-e- 3.9 17.7
Clay, very sandy, light-olive-gray----- 2.3 20.0
Clay, silty, light-olive-gray--=e-eee-- 0.6 20.6
Sand, medium===e-smoencccmemaacaaaan 0.6 21.2
Clay, silty, light-olive-gray------—--- 1.8 23.0
Sand, fine to medium, §ilty-~—e===mmme= 6.0 29.0
Clay, silty, light-olive-gray, very

COhEBiVemm el 1.5 30.5
Sand, fine to medium-----ocmcecmanaaaoo 245 33.0
Clay, very silty, light-olive-gray,

Very cohesive-c-—eecaammmcraeeecaee Lo 37.0
Sand, fine to coarse; stopped drilling

at 46.2 feet, lost circulation---=--- 9.2 h6.2



62

TABIE 2.--Logs of wells and test holes in the vicinity
of Minot, North Dakota -- Continued

155-83-23bbal0
Test core 4
Formation Material Thickness Depth
(feet) (feet)
Glacial drift:
5011, B1ACK=-cmmmmmmmmmmmmm——————eeaee 2 2
Sand, very fine to coarse----------==-- 16 18
155-83-23bbbl

Test hole 2220
Glacial drift:

BT, BABsmmsoon s oo 2 2
Sand, fine to coarge-----------oceoaea- 18 20
Clay, greenish-gray (core)----------==- 9.5 29.5
Sand, fine to coarse (core)-~---------- 27.5 57
Clay, greenish-gray (core)-------e----- 1.5 58.5
Sand, fine to coarse (core)------------ 16.5 75

Sand, fine to medium; minor amount of

silt and clay, greenish-gray; minor

amount of lignite fragments (core)--- 2L 99
Gravel, fine to coarse; lost circula-

tion, mixed 6 bags of bentonite at 98

feet; very rough drilling------=----- 15 11k

155-83-23bbb2
Test hole 2221

Glacial drift:

Soil, black------=ccmmmenmncenmn————— 2 2
Sand, very fine to coarse------------=- 18 20
Clay, greenish-gray------eeeecceneeceax 10 30
Send, fine to coarse-------wemamcc——ae- 30 60
Sand, fine to coarse; minor amount of

clay; abundant small lignite chips--- L2 102

Gravel, coarse; rough drilling--------- 0.5 102.5
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TABLE 2.--logs of wells and test holes in the vicinity

of Minot, North Dakota -- Continued

155-83-23bbb3
Test hole 2224

Formation Material Thickness Depth
(feet) (feet)
Glacial drift:
Soil, black-~==ccmecomrmcmccc e nn e ———— 2 e
Sand, very fine to medium---w-vececwnema 11 13
Sand, very fine to coarge, clayey~----- 6 19
Sand, fine to coarse------wsccmmcnonaa- g 21
Clay, greenish-gray--------e=ee=-eeee== 13 34
Sand, fine t0 coOAYSE-=cmmmmmmmcmmwma——- 30 64
Sand, very fine to coarse, clayey;
abundant lignite fragments-------w-w- 13 77
Sand, very fine to medium, clayey------ 20 a7
Gravel, fine to coarse; lost circula-
tion, rough drilling-------cecccnacax 13 110

155-83-23bbbk
Test hole 2228

Glacial drift:

S0il, blacK-=ememcomat e 2 2
Silt, clayey and sandy, olive-gray----- 8 10
Sand, fine t0 CoArs@ee-ceacacumecamnann 11 21
Clay, dark-greenigh-gray----=-c--cecceuc- 6 27

Sand, medium to coarse; slightly clayey
between 73 and 94 feet; sbundance of
lignite fragments between 94 and 102

feetmmm e 75 102
Gravel, fine-emmccmccncnncmc e 5 107
Gravel, fine to coarse; rough drilling,

lost circulatione~emecmcccm e 3 110

155-83-23bbb5
Tegt hole 22284

Glacial drift:
S0il, blaCKke--mcmcemmcm e nc e ————— 2 2
Silt, clayey and sandy, olive-gray~---- 8 10
Sand, fine to COArSE=mccacmcmccmmancaan 11 21
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TABLE 2.--Iogs of wells and test holes in the vicinity
of Minot, North Dakota -- Continued

155-83-23bbbb
Test hole 2231

Formation Material Thickness Depth
(feet) (feet)
Glacial drift:
S0il, blackeeemmmmmee e e cceeme 2 2
Sand, fine to mediuMe-c-cmecccmaao oo 19 21

155-83-23bbb T
Test hole 2232

Glacial drift:

S0il, blackew=commmam e 2 2
Sand, fine to medium-w--comcumamaaaaaa. 19 21

155-83-23bbb8
Test hole P3

Glacial drift:

Soil; sand, very fine to medium, brown- 5 5
Sand, fine to medium, brown------------ 13 18
Clay, brown; sand, fine to medium,

B Ay e e e v ——————— 2 20
Sand, fine to medium, gray---~-c-c----- 5 25

Sand, fine to coarse, brownish-gray;
some fine gravel between 35 and 4O

feet; taking water--e-eeececcmccceuaao 15 Lo
Sand, very fine to medium, gray;
abundance of lignite----cecmccamccaa. 20 60

155-83—23bbb9
Test hole PL

Glacial drift:

Clay, sandy, brown; some fine gravel--- 5 5
Sand, fine, clayey, brown----eee-eououo 5 10.
Sand, fine to medium, brown------------ 6 16
Clay, blue, very cohesive-eemmmcemauaus 3 19

Sand, fine to very coarse; some very
fine gravelee o e e 21 Lo



TABLE 2,--Logs of wells and test holes in the vicinity

65

of Minot, North Dakota -- Continued

155-83-23bbb10
Tegt hole P7

Formation Material

Glacial drift:

Glacial drift:

Glacial drift:

Clay, sandy, DrOWN-e=-weesceccecmencme———
Sand, very fine to fine, brown---------
Sand, fine to medium, brown-~=-=-—=----
Sand, medium to coarse, brown----------
Sand, medium to coarse, brown; minor
layer of clay, gray------e-eecomeoe--
Sand, fine to coarse, gray---=-==-mm----

155-83-23bbbll
Test hole P8

Clay, silty and sandy, brown-----------
Sand, very fine to fine, clayey, brown-
Sand, fine to coarse, brown----eeceace---
Clay, gray; layers of very fine gravel-
Sand, fine to coarse, gray----wcwe—we--

155-83-23bbel
Test hole 2229

So0il, black-meeumem e

Sand, fine to medium; ebundance of
pelecypod valvefe-wevemannemonaneaana
Sand, fine to coarse; few thin clayey

Clay, olive-gray; numerous thin layers
of fine sand; lignite fragments------
Sand, fine to mediume-cecmvccnccmmmana-
Clay, silty and sandy, olive-gray------
Sand, fine to coarse; abundance of
lignite fragments---ccocommmocncnnna-
Gravel, fine to medium-~-cecmcmcvmeanan

Thickness

ifeeti

O\

10
10

30

10
20
25
30
60

10

22

37
Lo
L7

99
102



66

TABLE 2.--Logs of wells and tesgt holes in the vicinity
of Minot, North Dakote -- Continued

155-83-23bbe2
Test hole 2229A
Formation Material Thickness Depth
(feet) (feet)
Glecial drift:
S0il, blaCKw~rmewmomrcmc e e m e - 2 2
Sand, fine to medium-c---cecccaconooonn 8 10
Sand, fine to coarse; minor amount of
(AR S S —— DU —— 11 21

155-83-23bbe3
Test hole 2230

Glacisl drift:

S0il, blacke—mmemmmmemm e ——— 2 2
Sand, very fine to fine--emececmmaanaa- 8 10
Sand, medium; abundance of pelecypod

V8lVeS-munrm e st ——————— 11 21
Sand, fine to medium; clay, silty,

0live-gray-w-—mcmemene e ——————— 15 36
Sand, fine to coarse; abundance of

lignite fragments from 70 to 94 feet- 58 ol
Gravel, fine to coarse; rough drilling- 2 96

155-83-23bbel

Test hole 2230A

Glacial drifts
S0il, blacKke==meeom e 2 2
Sand, very fine to fingew—-sesmcuommann= 8 10
Sand, medium; abundance of pelecypod
VAlVEeSmmm e e 11 21



TABIE 2.--Logs of wells and test holes in the vicinity

67

of Minot, North Dakota -~ Continued

155-83-23bbe5
Test hole 2235

Formation Material

Glacial drift:

Glacisal drift:

Glacial drift:

S0il, black--=-e-mecccmmna e
Sand, fine to mediuMe-wememcmcccwocacax
Clay, sandy, olive-gray; abundance of
thin layers of sand---~-wereccecmacaa
Sand, fine to coarse; minor amount of

Gravel, fine to medium; sand, medium to
CORTSCmmmmmmmmm e m - e

Gravel, fine to coarse; abundance of
lignite fragments; rough drilling----

155-83-23bbcb
Test hole P5

Sand, very fine to fine, brown---«-----
Sand, fine to medium, brown------------
Sand, fine to medium, gray------===-=--
Clay with layers of sand---eeeceeeecea-
Sand, very fine to fine, some clay-----
Sand, fine to coarse; gravel, very fine;
taking a lot of water------eemecac---
Sand, fine to coarse~--~--m-=emeowonouo
Sand, medium to coarse; gravel, very
fine; taking a lot of water-----w-w--

155-83-23bbe7
Test hole P6

Sand, very fine to fine, brown---------
Clay, sandy, brown-----c-eeeccmcnommanx
Sand, clayey, browne---ee---cecccmccana
Sand, clayey, gray--------=---sececec--
Sand, fine to medium, some coarse, gray
Clay, sandy, gray; thin layers of fine
to medium sand-----cccccmmcone e~
Sand, fine to very coarse, gray; lig-
nite fragments at 53 feet---cevvce-w-

Thickness
feet

18
58

10

U1\l ARG R R I =

]
\

wHWUM O

13
28

Depth
(feet)

20
78
86

95
105

20
25
30
35

Lo

60

10
13
16
19

32
60
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TABLE 2.--ILogs of wells and test holes in the vicinity

of Minot, North Dakota -- Continued

155-83-23bbe8
Test hole P9

Formation Material Thickness

ifeet5

Glacial drift:
Soil; sand, very fine, silty--~-w==-==-=
Sand, very fine, §ilty------wecceaccaaa-
Sand, fine to medium, some coarse,

Clay with fine gravel, gray------------

Sand, fine to medium~ ec-eemecncaccaaax

Sand, fine to medium, some coarse, some
very fine gravel between U5 to 50
feet; taking watere-c-cccccvmcananan-

155-83-23bbd
Minot city well 11 g/

Glacial drift:
Black 80il-m-ereomccere e e e —— -
Sandy clay--—wwecmecncan e ———
Clay, some Sand--ceccmocccnco e e
Dirty sand-we-ccumm e tmrm e

Coarse san@---weeecmcmmcncncaanancnecan
Coarse gravel----wmmoccucnmcemmoccema———
Gravel and fine san@~-e-ececmcoccancnca-

a/ Log from Minot City Engineer

155-83-23bcb
Test hole 2237

Glacial drift:
Soil, black--wrmmem o rm e ——
Clay, silty, brownish-black-=e=-eecmaca=
Clay, silty, yellowish-browne--ece-ce-a-
Sand, fine to coarse---ee-ececcccaccmaan
Sand, fine to medium-~-ceeacceccmcncoa.
Clay, silty, olive-gray~----cceceaccua-
Sand, fine to medium--—-e-eeeeaeaooooo
Clay, silty, olive-gray------c-cocecaas

U1 \n

R £\0

25

<o
M HEDWOARA~W

N

n

A FJW-au O

Depth
(feet)

29
33
35

60

84
90
99
102
104
125
130

13
20
23
30
3k
70
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TABLE 2.--Iogs of wells and test holes in the vicinity

of Minot, North Dakota -- Continued

155-83-23bcb, Continued
Test hole 2237

Glacial drift - Continued:
Clay, silty, olive-gray; sand, fine to

medium; abundance of lignite fragments 15 85
Sand, fine to mediume---------comuocmman- L 89
Gravel, fine to coarse; rough drilling-- 7 96

155-83-23bdd

Minot city test hole 11 BT a/

Glacial drift:

Fine silty sand-----eemcrinmnoncnane——— 17 17
SANA - r e m et e ——————— 5 22
Black sand---c-—ceccmceccmcecc e ————— 6 28
Clay---rrmmmmmsm s e mm e e e e —————————— 60 88
Clay with small amount of gravel------- 9 97
Gravel and boulders------commocmmmmm——— 11 108
Gravel with some particles of clay--=--- 1k 122

a/ log frcm Minot City Engineer

155-83-23cbb
Minot city test hole 11 A a/

Glacial drift:

Clay and silty sand-----cemomecaeeaoaa- 16 16
TR Y. DO — 6 22
Gravel - intermixed with clay--=-=-ve-- 8 30
Sand and clay----m-meemmenmm o e ——— 9 39
Clay and gravel-------c--ee-eammmeae—=- L 43
T S —— 57 100

a/ log from Minot City Engineer



TABIE 2,--Logs of wells and test holes in the vicinity

70

of Minot, North Dakota -- Continued

155-83-24aaal
Test hole 2217

Formation Material

Glacial drift:

Glaciel drift:

Glacial drift:

Soil, black---=-mcncemmenmmamm—————e e
Clay, yellowish-gray-~--s-wcrw-eswem~enoa=
Sand, very fine to fine--~--wmwmcwoao—-
Sand, very fine to very coarse; abund-
ance of pelecypod valve§-==--=w-—=---
Clay, silty, dark-greenish-gray--------
Clay, sandy, brownish-gray-=---------=---
Sand, fine to coarse; abundance of lig-
nite fragments; many fragments of
pelecypod valveS--wwecevomummamm—aeo
Gravel, fine to very coarse; lost cir-
culation from 100 to 128 feet; used
41 bags of bentonite; abandoned at

128 feetmmmemmmmcccmccemmm———————————

155-83-2haaa2
Test hole 2217A

Soil, black=---=-cresmmommam e
Clay, yellowish-gray-------=w-e-neo—ca=
Sand, very fine to fine--w----eeconcn-—-
Sand, very fine to very coarse; abund-
ance of pelecypod valveS=--==em-c-~--
Clay, silty, dark-greenish-gray--------

155-83-2kbac?
Whites Creamery test

Yellow clay-=---=remmmmmemmm———— -
Sandy gray clay----=-==ce-ceacmmsoman—-
Hard pan, rockS---—memme-mcccomc—mea——=
Gravel-—emmecccrcmemmccmemmma————— e ———
Clayey sand and gravel--ce-e----eee=---
Sand and gravele-----=-e-mmeeme—c—ceo—-~

Thickness Depth
(feet) (feet)
1 1
3 L
Y 8
8 16
57 T2
5 78
11 89
39 128
1 1
3 4
L 8
8 16
2L 4o
hole a/
L L
12 16
2L Lo
8 48
19 67
A 71
11 82



TABLE 2.--Logs of wells and test holes in the vicinity

Formation Material

Glacial drift

a/ Iog from C

Glacial drift:

71

of Minot, North Dakota -- Continued

155-83-2kbac2, Continued
Whites Creamery test hole a/

Thickness Depth
(feet) (feet)
- Continued:
Blue clay-=-ccemmmccm e maicam e 89 171
Clayey sand----eemcccamcacoccacmeccea 7 178
Gravelly blue clay-=-e--emmmcccccmmanc= 16 194

. A. Simpson, Bisbee, North Dakota

155-83-25chbb

Northern Bottling Works test hole a/

Claye~mmmcm i mc e e s e e c e mm———— Lo
Sand and watere--c-cccrccccramcc e 10
Blue clay--wmmmmomc e cam e 52
Gravel B0 VST o o s i o s o 6
Claymmmem e a e e 7
Gravel and water--c-cccmacccmcmccnecan- 5
Sandy claye-ecmmccccmm e na 15
Blue clay--wememo e e 25
25 n B T T (R PSP — 4s
Claymmme e e 10

a/ log from L. H. Steman, Burlington, North Dakota

Glacial drift:

155-83-25d4dd
Test hole 2240

Clay, silty to sandy, yellowish-brown--
Sand, fine to medium----cceccmnmmanaaa-
Clay, silty to sandy, yellowish-brown--
Gravel, medium to coarse; sand, coarse;

lost circulation--=---ecccmcncconnan
Clay, silty to sandy, olive-gray-------
Gravel, fine to medium; sand, medium to

COBLEE mmmmm et e e e o i m e e
Clay, silty and sandy, olive-gray------
Gravel, fine to medium; sandy, coarse--

[O0Y oo
oo ww

e

4o

50
102
108
115
120
135
160
205
215

11
1k

9k

96
97
98
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TABLE 2,--Logs of wells and test holes in the vicinity
of Minot, North Dekota -- Continued

155-83-25ddd, Continued
Test hole 22L0

Formation Material Thickness Depth
(feet) (feet)
Glacial drift - Continued:
Clay, silty, olive-gray-----=--=-=--==-= 1 29
Gravel, fine to medium; some lignite--- 3 102
Clay, silty, olive-gray; lignite frag-
MENtS = mmmmmm—mm———e e —mm——————————— 52 15k
Gravel, coarse to very coarse, clayey-- 35 189
Clay, sandy, olive; interbedded with
sand, medium to cOArSe--=-===----==== 48 237
Clay, slightly silty, olive-gray------- 13 250
Clay, silty to sandy, olive-gray------- 67 317
Clay, silty, olive-gray---=-----=--==-= 19 336
Clay, silty to very sandy, olive-gray;
poor sample returne-=--=--=-==-=-===-=== 20 356
Gravel, fine to very coarse; rough
Arillinge---=--m-cem=nome———=————————- 32 388
Clay, silty, olive-gray to light-gray-- 53 L1

Fort Union Formation:
Clay, sandy, brownish-gray to greenish-
gray; thin layers of lignite----=---- 42 483

155-83-26bbb3
Atlas Sand and Gravel Co. af

Glacial drifts

NO SamMpleS----m==mmmmmeossmmmm————e———= 140 140
Blue clay--==m==--m=w-=mec-mss=mm—oosoos 30 170
Fort Union Formation (?2):
08T mm e mm e mmm mmmmmmmmmmmm 3 173
Clay-m=m-=mmmmmmmmmm——mesm=—mo—o oo 7 180
COB]mmmmmmmmmmma——— e ——— - ————— 5 185
SANAnmmmmm e mmmmmmmmmmmmmmmmmmmmm e 5 190
18y mmmmmmmmmmmm=mmemmmmmmmmmo oo 5 195
SANAemmmmmmmmmmmmmmmmmm o m o m 15 210
(18ynmmmmmmmmmmmmmmmmmmmmmmmmmmosme= 10 220
Sandemmmmmm—mme e ————— e m e ————— 5 225
(A SRR 20 245
Hard clay-~-----=====-===em=m=ooms==oos 15 260
AT SR e 25 285
Brown clay---s=mmme=<m-ssse=msssmmsosoooss 38 320

a/ Iog from L. H. Steman, Burlington, North Dakota



TABIE 2.--Logs of wells and test holes in the vicinity

T

of Minot, North Dakota -- Continued

155-83-26¢ccd
Test hole 2238
Formation Material Thickness Depth
(feet) (feet)
Glacial drift:
Clay, sandy, yellowish-brown----------- 11 11
Sand, fine t0 medium-=e--=coccccmanaaan L 15
Clay, silty, brownish-gray-------=e--- 3 18
Sand, fine to medium-----cecemaccacaaa- 3 2d.
Clay, silty, olive-gray-------ee-cecea- 14 35
Gravel, fine to medium----c-ccccacaaa-o 2 37
Clay, silty, olive-gray; minor amount
of lignite fragmentS--------commemua- 69 106
Gravel, fine to coarse----e-voccomaca-- L 110
Clay, silty, olive-gray; minor amount
of lignite fragments---—--c-eocccmmaao 28 138
Gravel, fine to medium----c--mcmmeeaana- L 12
Clay, silty, 0live-brown------messeec--- 6 148
Fort Union Formetion:
Clay, sandy, light-greenish-gray; thin
layers of lignite-ee-eccccecmcmnccans 20 168
155-83-27bbd
Joe Ieholm a/
Glacial drift:
Hard claye-=eccccccccacaccoccaaccumcan-" 18 18
Sand-eeweccccccamer e a e c s 9 27
Yellow: sande--ceccrormosccccccccnaaoaa- 11 38
Dark clay-~--scmcmcoccacmceccucnacennne 2k 62
Dark gravel and sand----ececceccccccmccaa 13 75
Fort Union Formation (2):
Coal and sandy clay------ese-cwccacanan 5 80
Coal and clay-cscc-ecmcoam—sacsmcacaaa= 5 85
Blue clay--smcmecccmmcncoecncaca - 6 91
Coal and watere==-e-ecemccccccmcaccaaa- 3 ol

a/ log frem L. H.

Steman, Burlington, North Dakota
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TABLE 2,--Logs of wells and test holes in the vicinity
of Minot, North Dakota -- Continued

Formation

155-83-28ada

Home Motel af

Material

Glacial drift:

Black clay-==w-esmmmmemmmanancmeax

Brown clay

Blue clay-=-we-emcemamemcenne———-

Quicksand

Light blue clay-=-=nmmecmamaccanx
Blue clay-ce-wmmececmenmmeane————

a/ Iog from L. H. Steman, Burlington, N. Dak.

Glacial drift:

155-83-28baa

- o e on S GB W Gb WS S M W R o G .

- o - AP A W - O G T WD U WD > oW

- - -

- -

- o = - -

NDWC test hole 1k

Clay, sandy,
Cley, silty,
Clay, silty;

sandy layerg--—-=---
Gravel; boulders; sand----------=
Clay, 8ilty---=-==m=ccccoscecme-=
Lost circulation---------ccucae--

L ]

Thickness Depth
Zfeets (feet)
12 12
£3 35
3L 69
18 87
L 91
3 oh
18 112
2 114
12 126
6 132
6 138
L k2
L 146
1k 160
5 165
3 168
v 175
15 190
25 215
3 218
80 298
2 300
10 310
2 2
10 12
1k 26
6 32
3 63
32 95
20 115
6 121

5 7 126 2
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TABLE 2,--Logs of wells and test holes in the vicinity
of Minot, North Dakota -- Continued

155-83-28bad
NDWC test hole 15

Formation Material Thickness Depth
(feet) (feet)
Glacial drift:
Clay, sandy, yelloW-s===-m-=o-——comm=—- 25 29
Gravel, medium to coarse; minor amount
of clay~=~eememmmmcmmccceceneenam o 2 27
Clay, sandy, yelloW--ewe=mme--e-—cmc=am== 10 37
Clay, gray; coal fragments---=-==-===-- 21 58
Fort Union Formation (?2):
(O lemmmmermmmm e m e m—————— - —————— 1 59
Clay, sandy, blue--=-m=m=m=cm==m==mm=-- 25 84
155-83-35aaal

Test hole 2239

Glacial drift:
Clay, silty to coarse gravel, yellowlish-
DrOWN==mmm e cecmmme e —m e ———————— 30 30
Clay, silty, yellowish-brown; thin
layers of fine to coarse sand and

fine gravele--m--eececmemcommmmeo—oo= 73 103
Sand, coarse; gravel, fine-----====----- 6 109
Clay, sandy, olive-gray----=-=====-==-=-= 39 148
Gravel, fine to medium----===e-m=m-m-c-= 3 151
Clay, silty eand sandy, olive-gray------- 42 193
Clay, silty, brownish-gray; minor amount

of fine sand-----eceeemmcmcmcmancanma= 27 320
Clay, silty to sandy, olive-gray; few

boulderS-e-mmmemmmmemamcsncammmme—e== 129 Lhg
Boulder, granite-----------===-=ecmc-o= 2 h51

Fort Unior Formation:
Sand, very fine, clayey, blue-greenish-

EraY~memmememmm—mm——————— e e ———— 22 L73
155-83-35aaalt
Purity Dairy
Glacial drift:
Yellow clay=-=-=w---=esmmmmmecoo—eco == 15 15
BaNAe e — - —— e ——————————— 55 70

Hard S8ndeeeeeemmmmro—ccmemoaae——memn—— 23 93



TABIE 2,--Logs of wells and test holes in the vicinity

Formation

76

of Minot, North Dekota -- Continued

155-83-35aaali, Continued
Purity Dairy

Material

Glacial drift

~ Continued:

Blue clay-=s==mwmem—memecmmanmemm——————
Sand and Water-meemmame—ccccmeonae————

Clay and gravel-----eec---cowmmmmmam=-
Clay and gravele--===-me-e—cmcmmnem—-—-
Blue Clay-=m-mmsmmmmmmecce—— e ———————e
Black clay-=-~csrmemcamamamamesna——————
Blue clay and gravel------ce-csmemem==
Sand and water------ecmmescmemene——————

a/ Iog from L. H. Steman, Burlington, N. Dak.

155-83-35aad
Jordahl Animal Hospital

Glacial drifts

Ye1loW SaNdeemmcmwmaccooccemmnaemnam—=
GraVveleemcmenmmccmm e ——— e ————————
Yellow S8Ndee-eemeacoc—ceccccmenam————
Blue clay--=--meemmmemeceac—eac————n——
Sand and water-eem-m-—cm—seecsnemm—-——-
Blue Clay----==smmmemmmmemc—aoceeemae———
Sandy blue clay--=-==emmmmmmom—emnoa-
Gray YOCK-cweewmmmmemmmmaome e em
Gray sand------m-emmmemcceeacsce——————
Sand and watere-=-me-mmeccemcmmemeaa——-=

Clay--memmmmmmmm————— oo e m e ————————

Send; gas at 158-162 feet at 6 pounds

Sand; coal; gaS--e=mmmm=m=sc=me-am———-
Fine gravel and water=----=---c--=-=-=
Gravel and water----cemmemmmcoccecmeaax

a/ ILog from L. H, Steman, Burlington, N. Dak.

Thickness

feet

37
18
3
2
5
27
65
15
>
10

EReRu<®

w
o 3\

‘._l
~HR

Creet)

130
148
151
153
158
185
250
265
270
280

180
207
217



TABIE 2.--Logs of wells and test holes in the vicinity
of Minot, North Dakota -- Continuved

Formation

7

155-84-1bce
Test hole 1405

Material

Glacial drift:

Clay, yellow; gravel, fine----=-v==w~--
Gravel, fine to coarse; sand, coarse;
small amount of yellowish-gray clay--
Clay, yellow-gray; gravel, fine--------
Clay, silty and sandy, gray-----==-=-===

Fort Union Formation:

Glacial drift:

Clay, sandy, gray, green, and brown----

155-84-1bed
Test hole 14Ok

Clay, sandy, brown; lignite fragments--
Sand, medium to coarse; shale and lig-
nite fragments-----cocemceracnommean-"
Glay, Silty, greenlgh-—————rssmmmm e
Sand, fine to medium; shale and lignite
fragmentS-e-meeccommmmrmmeccosam— =
Gravel, fine; sand, coarse------=-==---
Clay, slightly silty, greenish---------
Gravel, fine to medium; sand, coarse---
Sand, fine to medium; shale and lignite
fragments—--e---eccmmemmemocmomeem -

Fort Union Formation:

Glacial drift:

Clay, sandy, gray------=—===-=======c==-

155-84-1bdd
Test hole 1403

S0il, black-------s-mesmmmm—moosmem———
Clay, yellowish-gray; gravel, fine-----
Sand, fine to medium, becoming coarser
at 31 feet, silty and clayey--==---=--
Clay, olive-gray; minor amount of
coarse sand; abundant lignite--------
Sand, coarse; abundant lignite---------
Clay, olive-gray; gravel, fine to med-

Fort Union Formation:

Clay, sandy, gray-----=s==-=----=-====-=

Thickness

ifeeti

R

16

11

21

15

11

20

21

ENE

10.5

Depth
(feet)

16
21

63

12

23
35

56
68
83
116
127

17
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TABIE 2,--Logs of wells and test holes in the vicinity
of Minot, North Dakota -- Continued

155-8L4-12adb
Test hole 1500

Formation Material Thickness Depth
(feet) (feet)

Glacial drift:

So0il, black-=-~====---ccmemmem e 2 2
Clay, silty and sandy, light-brown----- 19 21
Gravel, fine to medium; minor amount of

gray clay------c-esmmmmmam——————————— Yy 25
Clay, silty and sandy, gray------------ 7 32
Sand, very fine to fine----me=m-cceaoo- 11 43
Clay, silty and sandy, gray-----=----=--- 11 54
Sand, fine to coarse; minor amount of

gray Clay----—ccmmcmmmemmm—————————— 31 85
Clay, sandy, olive-gray; shale and lig-

nite fragments--------ceccemmeamnaa—- 21 106

Fort Union Formationt
Clay, sandy, gray-----=s=-==--emeceoc--=- 9 115
155-8l4-12dda.

Test hole 1498

Glacial drift:

S80il, black----ccmcora e m 2 2
Clay, silty and sandy, dark-gray; minor

amount of fine gravel-----u-seccwccn- 9 11
Clay, sandy, light-brown; lignite frag-

MENES=mmmmmmmmmc ;e e m e s e e ——————— 26 37
Clay, sandy, greenish-gray; gravel,

fine to mediumecmmemmmcmcc e 15 52
Gravel, fine to medium, clayey---==---== 11 63
Clay, greenish-gray; gravel, fine to

MEAiUfrmmmmmmmmm—mc o — s e ————————— 25 88

Fort Union Formation:
Clay, sandy, gray---=w=-=-====-=-c-=-=- 17 105
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TABIE 2.--Logs of wells and test holes in the vieinity
of Minot, North Dakota -- Continued

155-8L-13aac
Test hole 1499
Formation Material Thickness Depth
(feet) (feet)
Glacial drift:
Soil, blacke==----c-cmmcmmmm e ———— 2 2
Sand, fine to coarse, silty and clayey- 8 10
Sand, fine t0 coarses=mwemmmmmcme—m——-- 6 16
Clay, sandy, light-brown; gravel, fine
£0 Medium-—m-mcmomeccm e 30 46
Clay, olive-gray; gravel, fine to med-
VN C———— 22 68
Clay, gray; lignite fragments---------- 18 86

Fort Unior. Formation:
Clay, sandy, gray-=-===---me==mamo=——-- 8.5 ok.5
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TABLE 3.--Water levels in selected wells in the

Water levels are referred to land surface datum (1sd).

point.

154 -82-Laad,

glaciofluvial material; diam l% in,

U.S.G.S. test hole 221k,

top of plastic casing 1.33 ft above 1sd.

Date

Nov. 19, 1963
Jan. 8, 1964
March b4

154-82-Laba.

glaciofluvial material; diam. 1f in,

Water

level

15.80
15.65
16.58

Date

April 7, 196k
May 5
June 12

U.S.G.S. test hole 2213.

top of casirg 1.65 £t above 1sd.

Date

Nov. 15, 1963
Jan. 9, 1964
Feb. 4
March 4

154-82-2haba..

Water

level

1327
13.67
13.67
15.65

U.8.G.S. test hole 2212,
glaciofluviel materialj diam 1 in, depth Lo

of plastic casing 2.10 ft above lsd,

Date

Jan. 9, 196L
Feb. b4
March U4

Water:
level

13.544
13.40
13.69

Date

May 5, 1964

June 12
July 2

viecinity of Minot, North Dakota

Water

level

16.67
16.47
14.87

depth 120 ft,

Water

Date level
April 7, 1964 14,93
May 5 13.98
June 12 13.36
July 2 13.20

MP means measuring

Artesian observation well in
depth 233 ft,

plastic casing. MP -
Water
Date level
July 2, 1964 15.48
Aug. 5 15.33
Sept .1k 15.50

Artesian observation well in

plastic casing. MP -
Water
Date level
Avg. 5, 1964 13.58
Sept. 1k, 13.79

Artesian observation well in

ft, plastic casing.

Water
level

12.94

12.%
12.63

MP - top
Water
Date level
Aug. 5, 1964 12.07
Sept. 1k 12,58
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TABIE 3,--Water levels in selected wells in the
vicinity of Minot, North Dakota -- Continued

155-82-19dbd, U.S.G.S. test hole 2216, Artesian observation well in
glaciofluviel meterial; diam h% in, depth 107 ft, plastic casing. MP - top
of plastic casing 1.40 ft above 1lsd.

Water Water Water
Date level Date lgxgl Date level
Nov. 21, 1963  3L.16 April 7, 1964  39.56 July 2, 1964 38.62
Jan, 8, 196k 37.75 May 5 38.20 Aug. 5 39.20
Feb. 3 38.00 June 12 3844 Sept. 1k 38.34
March L 38.28

155-82-29%cb, U.S.G.S. test hole 2215, Artesian observation well in
glaciofluvial material; diam 1% in, depth 105 ft, plastic casing. MP - top
of plastic casing 1.47 ft above 1sd.

Water Water Water
Date level Date level Date level
Nov. 19, 1963 27.58 April 7, 1964 28,72 July 2, 1964 28,17
Jan. 9, 1964 27.85 May 5 28.43 Aug. 5 29.22
Feb. 3 28.15 June 12 28.05 Sept. 1h 28.40
March 4 28.53

155-83-12ccc, U.S.G.S, test hole 2218. Artesian observation well in
glaciofluvial material; diam l% in, depth 325 ft, plastic casing. MP - top
of plastic casing 1.30 ft above 1sd.

Water Water Water
Date level Date level Date level
Feb, 1k, 1964 217.50 May 5, 196k 207.70 Aug. 5, 1964 216.70
March k4 215,54 June 12 214,90 Sept. 1k 218.27
April 7 215.45 July 2 216.03

155-83-12dcd. U,S,G.S, test hole 2219. Artesian observation well in
glaciofluvial material; diam 1% in, depth 203 ft, plastic casing. MP - top
of plastic casing 0.91 £t above lsd,

Water Water Water
Date level Date level Date level
Jan. 8, 196k 33.73 March 4, 1964 frozen June 12, 1964

Feb. L 27.h2 May 5 24,83 Well destroyed
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TABLE 3.--Water levels in selected wells in the
vicinity of Minot, North Dakota -- Continued

155-83-1kcda. City of Minot well 10. Municipal artesian well in glacio-
fluvial material; diam 12 in, depth 139 ft, steel casing. MP - center of air-

line gage L..29 ft above lsd. Measurements from air-line gage reported to
nearest 0.5 ft.

Water Water Water
Date level Date level Date level
Jan. 30, 1963 57 Aug. 30, 1963 58.5 April 1, 1964 62.0
March 30 56.5 Sept. 30 58.5 May 1 62.0
May 1 ho,5 2 Oct. 30 58.5 June 1 62.0
June 1 57 v 5 Jan. 2, 1964 60.5 July 1 65.0
July 1 56.5 Feb. 1 62.5 Sept. 1 60.2
July 29 585 March 2 62.5

155-83-1kdca. City of Minot well 9. Municipal artesian well in glacio-
fluvial material; diam 12 in, depth 152 ft, steel casing. MP - center of
air-line gage, 4.30 ft above 1lsd. Measurements from air-line gage reported
to nearest ft.

Water Water Water
Date level Date level Date level
Jan. 30, 1963 56 Sept. 30, 1963 62 May 1, 1964 6l
May 1 58 Oct. 30 60 June 1 6L
June 1 58 Jan. 2, 1964 62 July 1 66
July 1 58 Feb., 1 6L Sept. 1 6L
July 29 61 March 2 63
Aug. 30 63 April 1 6l

155-83-14ddd2. City of Minot well 5. Municipal artesian well in glacio-
fluvial material, diam 12 in, depth 147 ft, steel casing. MP - center of
air-line gage 4.65 ft above lsd. Measurements from air-line gage reported
to nearest 0.5 ft.

Water Water Water
Date level Date level Date level
Jan. 30, 1963 59 Aug. 30, 1963 62.5 April 1, 1964 6L.5
March 31 59.5 Sept. 30 62.5 May 1 64.5
May 1 59 Oct. 30 62.5 June 1 65.0
June 1 59.5 Jan. 2, 1964 62.0 July 1 63.5
July 1 59.5 Feb. 1 64.0 July 31 64.5

July 29 61.5 March 2 6h.5 Sept. 1 6h.5
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TABLE 3.--Water levels in selected wells in the
vicinity of Minot, North Dakota -- Continued

155-83-143dd3. City of Minot well 6. Municipal artesian well in glacio-
fluvial material; diam 16 in, depth 139 ft, steel casing. MP - center of
air-line gage 5.15 ft above lsd. Measurements from air-line gage reported
to the nearest 0.5 ft.

Water Water Water
Date level Date level Date level
Jan. 30, 1963 58.0 Aug. 30, 1963 60.0 April 1, 1964 64,0
March 31 58.0 Sept. 30 61.0 May 1 6k.0
May 1 57.5 Oct. 30 61.0 June 1 65.0
June 1 58,0 Jan. 2, 196h 62.0 July 1 64.0
July 1 58.0 Feb. 1 63.5 July 31 65.0
July 29 59.5 March 3 63.5 Sept. 1 6Lk.0

155-83-21daa2. City of Minot well 18. Municipal artesian well in glacio-
fluvial material; diam 12 in, depth 99 ft, steel casing. MP - center of
air-line gage 5.03 £t above lsd. Measurements from air-line gage reported
to nearest 0.5 ft.

Water Water Water

Date level Date level Date level
Nov. 30, 1961 L3.0 July 29, 1963 62.0 March 2, 1964 62.5
Jan. 30, 1963 57.0 Aug. 30 62.5 April 1 63.0
March 30 59.0 Sept. 30 63.5 May 1 63.0
May 1 58.0 Oct. 30 64.0 June 1 63.5
June 1 60.5 Jan. 2, 1964 64.0 July 1 B35
July 1 62.0 Feb. 1 63.0 July 31 63.0
Sept. 1 64.0

155-83-22abe, City of Minot well 15. Municipal artesian well in glacio-
fluvial material; diam 12 in, depth 115 ft, steel casing. MP - center of
air-line gage 4.74 ft above lsd. Measurements from air-line gage reported
to nearest 0.5 ft.

Water Water Water
Date level Date level Date level
Jan. 30, 1961 U3.0 Aug. 30, 1963 65.0 April 1, 1964 66.0
Jan, 30, 1963 59.0 Sept. 30 66.0 May 1 67.0
March 30 59.0 Oct. 30 66.5 June 1 69.0
June 1 61.5 Jan., 2, 1964 65.5 July 1 69.0
July 1 62.0 Feb. 1 64,5 July 31 70.0

July 29 6h.5 March 2 66.0 Sept. 1 70.0
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TABLE 3.--Water levels in gselected wells in the
vicinity of Minot, North Dakota -- Continued

155-83-22acc. City of Minot well 14. Municipal artesian well in glacio-
fluvial material; diam 12 in, depth 105 ft, steel casing. MP - center of

air-line gage 4,83 ft above lsd. Measurements from air-line gage reported
to nearest C.5 ft.

Water Water Water
Date level Date level Date level
Jan. 30, 1961 k4.0 Aug. 30, 1963 6k.5 May 6, 1964 65.0
Jan. 30, 1963  57.5 Sept. 30 65.0 June 1 66.0
March 30 58.5 Oct. 30 64.5 July 1 66.0
May 1 58.5 Jan. 2, 1964 65.0 July 31 66.0
June 1 59.5 Feb. 1 6k.0 Sept. 1 67.0
July 1 £1.5 March 2 6.0
July 29 63.5 April 1 65.0

155-83-22ada2. City of Minot well 12, Municipal artesian well in glacio-
fluvial material; diam 12 in, depth 120 ft, steel casing. MP - center of
air-line gage 5.20 ft above lsd. Measurements from air-line gage reported
to nearest 0.5 ft.

Water Water Water
Date level Date level Date level
Nov. 30, 1961 L9.0 Aug. 30, 1963 67.0 April 1, 1964 68.0
Jan. 30, 1963 59.0 Sept. 30 67.5 May 1 69.0
March 30 60.0 Oct. 30 68.5 June 1 71.0
May 1 60.0 Jan. 2, 196k 67.5 July 1 70.0
June 1 62.5 Feb. 1 68.0 July 31 72.0
July 1 62.5 March 2 68.0 Sept. 1 71.0
Aug. 1 63.0

155-83-22adc. City of Minot well 13. Municipal artesian well in glacio-
fluvial material; diam 12 in, depth 115 ft, steel casing. MP - center of
air-line gage 4 .50 £t above 1lsd. Measurements from air-line gage reported
to nearest 0.5 ft.

Water Water Water
Date level Date level Date level
Jan. 30, 1961 45.5 Aug. 30, 1963 67.0 April 1, 1964 67.5
Jan. 30, 1963 58.5 Sept. 30 68.0 May 1 68.0
March 30 59.5 Oct. 30 68.0 June 1 69.0
May 1 59.5 Nov. 30 67.0 July 1 69.5
June 1 6L.5 Jan. 2, 1964 66.5 July 31 69.5
July 1 62.5 Feb. 1 66.5 Sept. 1 69.0
July 29 6L.5 March 2 67.0
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TABIE 3.--Water levels in selected wells in the
vicinity of Minot, North Dakota -- Continued

155-83-22bcd. City of Minot well 17. Municipal artesian well in glacio-
fluvial material; diam 12 in, depth 87 ft, steel casing. MP -~ center of
air-line gage 4.75 ft above 1sd. Measurements from air-line gage reported
to nearest ft.

Water Water Water
Date level Date level Date level
Jan. 30, 1961 Ll1.0 Aug. 30, 1963 62.0 April 1, 196k 62.5
Jan. 30, 1963 56.0 Sept. 30 63.0 Mey 1 63.0
March 30 5T.0 Oct. 30 63.0 June 1 ©3.5
May 1 57.0 Jan. 2, 1964 63.0 July 1 63.5
June 1 60.0 Feb. 1 62.5 July 31 63.0
July 1 60.0 March 2 62.5 Sept. 1 63.5
July 29 61.0

155-83-22bde. City of Minot well 16, Municipal artesian well in glacio~
fluvial material; diam 12 in, depth 111 ft, steel casing. MP - center of
air-line gage L.71 ft above lsd. Measurements from air-line gage reported
to nearest 0.5 ft.

Water Water Water
Date level Date level Date level
Jen. 30, 1961 L2.0 Sept. 30, 1963 66.0 May 1, 1964 65.5
Jan. 30, 1963 58.5 Oct. 30 66.5 June 1 66.5
March 30 62.0 Jan, 2, 1964 65.0 July 1 66.5
May 1 59.0 Feb. 1 64.5 July 31 66.5
June 1 58.5 March 2 64.5 Sept. 1 67.0
July 1 62.0 April 1 £5.5
July 29 65.0
Aug. 30 65.0

155-83~23baa. City of Minot well 7. Municipal artesian well in glacio-
fluvial meterial; diam 16 in, depth 125 ft, steel casing. MP - center of
air-line gage, 5.45 ft above lsd. Measurements from air-line gage reported
to nearest ft.

Water Water Water
Date level Date level Date level

Jan. 30, 1963 60.0 April 1, 1964 67.0
May 1 60.0 May 1 67.0
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TABIE 3.--Water levels in selected wells in the
vieinity of Minot, North Dakota -- Continued

155-83-23babl. City of Minot well 8. Municipal artesian well in glacio-
fluvial material; diam 16 in, depth 132.5 ft, steel casing. MP - center of
air-line gage 5.46 ft above 1sd. Measurements from air-line gage reported
to nearest 0.5 ft.

Water Water Water
Date level Date level Date level
Jan. 1, 1963 58 .5 Sept. 30, 1963 64.5 May 1, 196h 67.0
March 31 6L.5 Oct. 30 65.5 June 1 69.0
May 1 6k.5 Nov. 30 65.5 July 1 66.5
June 1 60.0 Jan. 2, 1964 65.5 July 31 68.5
July 1 61.0 Feb. 1 67.0 Sept. 1 68.5
Avg. 1 61.5 March 3 67.0
Aug. 30 63.5 April 1 67.0

155-83-23bbd, City of Minot well 11. Municipal artesian well in glacio-
fluvial material; diam 12 in, depth 130 ft, steel casing. MP - center of
air-line gage 4.75 ft above 1lsd. Measurements from ajir-line gage reported
to nearest 0.5 ft.

Water Water Water
Date level Date level Date level
Jan, 30, 1961 48.0 July 29, 1963 57.0 March 2, 1964 63.0
Jan. 30, 1963 55.0 Aug. 30 60.0 April 1 63.0
March 30 57.0 Sept. 30 62.0 May 1 63.0
May 1 56.0 Oct. 30 62.5 June 1 66.0
June 1 56.0 Jan. 2, 1964 62.0 July 1 1/ 71.05
July 1 57.0 Feb. 1 62.5 Aug. 1 1/ 72.25

1/ Measured with steel tape.
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TABIE 3,-Water levels in selected wells in the
vicinity of Minot, North Dakota -~ Continued

155-83-24aaal. U.S.G.S. test hole 2217. Artesian observation well in
glaciofluvial material; diam l& in, depth 110 ft, plastic casing. MP -
top of plastic casing 1.50 ft above lsd. Well is inside the casing of
U.S.G.5, test hole 2217A.

Water Water Water
Date level Date level Date - level
Jan. 8, 1964 54 .43 March L, 196k 53.78 May 5, 1964 51.47
Feb. 3 frozen April 7 52.00 June 12 -- Well destroyed

155-83-24aaa?, U,S.G.S. test hole 2217A, Artesian observation well in
glaciofluvial material; diam 4% in, depth 4O ft, plastic casing. MP - top
of plastic casing 0.80 £t above lsd.

Water Water Water
Date level Date level Date level

Jan. 8, 196k 14.89 March L, 1964 15.17 May 5, 1964 13,1k
Feb. 3 frozen April 7 12.88 June 12 -- Well
destroyed



TABLE Y4,--Chemical analyses of water in the vieinity of Minot, North Dakota

[A.nulyﬁcal results in parts per million except as indicutod]

Hardness
Dissolved solids as CaCO Spexifio
Toem. " 3 Per- conduct-
Date of - | Silica Toril; Calcium Mag- Sodiu Potas- || Bicar: Cay: Sulfate Chloride F!uo- Nitrate | Boron " ance
. - " A o ey pera. " & m % cent | Sodium-

T Lovaiion Source Deptn Hection | tu sio. )| o (Ca) nesinm sium | bonate | bonate s o ride erce o Residue on N twstrre. | oF

bt sample| (feet) o (O;..) 2’1 (Fe) . (Mg) (Na) (K) (Hcoa) (coy) (50,1 Ch ® S, (B} Sum |evaporation] Calcium, l::nc:r- d:o ad.:rg:on- e

at 180°C magnesium nate um 25°C)
1 |154-82~ haad It 2214 | 233 11-15-63 | k2 22 0.35 | 109 28 17 9.6 | 569 o} 195 17 85 | 1.8 0.00 800 800 388 o |43 3.0 1,300 |8.1
2 |154-82- Lava ITH 2213 | 120 11-14-63 | L7 23 .28 L8 19 165 10 k51 10 165 1k .3 |3.0 .00 679 674 200 o |63 Bied 1,090 (8.4
3 |155.82-19dbd ITH 2216 | 107 11-19-63 | b7 21 .76 55 1 261 12 645 7 133 79 5 130 .00 904 ghg 196 G [wn | wn 1,510 |8.3
4 hs5.82-20dce iiesta 65 12-6-63 e 11 .53 11 5.5 540 13 895 17 h21 35 .5 12.0 .38 1,500 | 1,540 50 o {95 | 33 2,380 |8.5

tel

5 |155-82-29bcb TH 2215 | 105 11-15-63 | 47 22 i 57 31 237 14 583 0 145 1o R o] .00 936 990 268 o | 6k 6.3 1,610 |8.1
6 |155-83-1kcda City 10| 139 12-6-63 b7 21 .30 78 27 259 14 687 (o] 110 146 4o 1.0 .00 994 | 1,010 304 ol S 6.4 1,670 {8.0
7 |155-83-1kdbal TH 2233 { 170 5-15-64 50 21 .32 | 168 60 309 1k 797 o] 381 219 .6 ] 1.0 .18 {1,570 § 1,750 665 120 | 50 5.2 2,240 18.0
8 }155-83-1k4dca City 9 1 148 12-11-63 | 47 22 1.2 93 87 305 12 747 0 181 338 5 4.5 .00 1,k10 1 1,460 590 o | 52 5:5 2,520 8.1
9 [155-83-1kddd2 City 5 | 17 12-6-63 k7 21 .25 | 102 32 218 13 589 o] 72 232 .2 .0 .00 o | 1,010 388 0 | 54 4.8 1,710 |7.7
10 [155-83-1kddd3 City 6 | 139 12-6-63 L7 22 .25 | 12k 16 250 13 63h (o] 225 137 3| 1.5 .00 1,100 | 1,070 376 o |58 5.6 1,880 |7.8
11 {155-83-21daa2 city 18| 99 12-11-63 | 47 10 2.3 13 2.9 345 .0 | 698 38 35 92 .8 .0 .00 882 961 s o |9k |23 1,59 [8.6
12 |155-83-22abc City 15| 115 12-11-63 | 48 19 .50 58 54 67 6.0 | L73 0 96 2k .3 .0 .00 558 603 370 0 128 1.5 1,030 |8.0
13 |155-83-22acel City 14| 105 12-6-63 k7 19 .60 38 26 315 9.0 | 878 o] Ly 97 .5 | 1.0 .00 982 | 1,000 202 0|7 9.6 1,580 |8.1
1h §155-83-22ada2 City 12| 120 12-6-63 b7 21 L8 52 34 188 11 581 0 165 29 Ao 1.0 .00 788 793 270 0 |59 5.0 1,300 |7.9
15 |155-83-22adc City 13| 115 12-11-63 | U6 18 .ol 39 30 265 5.0 | 712 o] 7h 102 5 .0 .00 885 | 1,000 220 o |7 7.8 1:590 8.2
16 |155-83-22bedl City 17| 87 12-6-63 L7 19 .67 T2 28 153 10 616 0 83 Lg .3 | 1.0 .00 72 720 296 o |52 3.9 1,200 |7.7
17 |155-83-22bdc City 16 111 12-11-63 | 46 16 Ty 78 39 205 15 751 19 26 112 .3 12.0 .00 | 88 1,010 354 o |54 | k.7 1,640 (8.4
18 |155-83-23baa city 7 | 125 12-11-63 | 47 | 21 50 | 63 |48 100 8,0 | LB o |129 32 2 | o .00 | 648 698 | 356 o 137 | 2.3 1,170 [8.1
19 |155-83-23babl City 8 | 132.5 [ 12-6-63 4s 21 1.0 66 26 235 16 717 0 96 81 .3 | 1.0 .00 896 881 272 o | 64 6.2 1,350 |8.0
20 |155-83-23bab2  [TH 2227 | 118 5-13-6% | .. |21 .38 | 8k |29 115 Lo | b0 7 |13 Lo 51 .0 .00 | 663 665 | 328 o (w3 | 2.8 1,000 8.3
21 }155-83-23bab3 TH 2227A( 21 5-13-64 L8 it | .13 | 112 28 107 6.8 | 495 0 179 33 R .0 .00 723 739 396 o |36 2.3 1,080 |8.2
22 |155-83-23bbal TH 2222 | 100 5-12-64 50 15 .94 35 13 235 8.0 | 510 16 179 36 o T .0 .38 789 87 1he o |77 8.6 1,200 {8.6
23 |155-83-23bba3 TH 2225 | 10k 5.22-64 e 10 3.6 50 16 164 12 4o 0 172 38 R e .00 670 701 192 o |63 5.1 1,030 |7.9
24 [155-83-23bbak TH 22254 21 5-22-64 " 19 Tl 103 34 83 8.8 | Lo1 7 190 29 .5 12.0 .00 693 696 396 56 | 31 1.8 1,050 18.3
25 1155-83-23bba5  |TH 2226 | 117 5-22-64 . 20 1.0 93 34 122 6.6 | 478 0 186 43 .1 | 2.0 Lol h3 805 370 o |k | 2.8 1,110 8.1
26 |155-83-23bbab TH 2226A| 21 5-14-64 50 15 1.3 80 25 121 13 525 0 92 30 5 P .70 666 685 30k I 3.0 1,010 {8.0
27 |155-83-23bba? TH 2241 | 102 6-19-64 55 16 +85 ko 14 20k 5.6 | 527 10 115 23 6| ka8 .00 694 725 156 o {73 7.1 1,140 [8.4
28 |155-83-23bba8 TH 22L41A] 18 6-19-6k4 - 21 66 | 10k 43 73 8.3 | ko2 0 153 25 .6 | 2.0 .00 676 699 435 32 |26 1.5 1,090 {7.7
29 1155-83-23bbb3 TH 2224 | 101 5-12-64 46 15 .97 56 16 135 9.2 | 421 0 130 23 <5 &5 +15 593 619 204 o |38 L.l 875 (8.1
30 [155-83-23bbbl TH 2228 | 110 5-12-64 48 20 55 T 26 131 5.6 | LBo 0 il 55 A5 .0 A3 622 633 290 o | ko 3.3 1,010 [8.2
3L |155-83-23bbb5 TH 22284 21 5-13-64 - 15 R 56 18 112 8.6 | 428 0 86 21 .5 | 1.0 .00 52 sl 212 o |32 3.3 800 |8.2
32 1155-83-23bbby TH 2232 21 5-22-64 - 19 .93 7. 23 135 6.2 | 533 0 90 33 A L85 .80 S 674 272 0 fsL 3.6 1,060 |8.2
33 {155-83-23bbcl  |TH 2229 | 100 5-22-64 55 20 T2 86 19 85 5.5 | k56 0 81 20 3 |30 +J5 545 567 292 o |38 2.2 871 8.2
34 1155-83-23pbc2  |TH 2229A| 21 5-22-6l , 1k 1.0 57 |29 112 15 398 o 143 3k 2 2.0 .00 | 603 657 | 260 o | k7 | 3.0 987 8.1
35 |155-83-23bbe3 TH 2230 | B3 5-22-64 ot 16 L7 77 32 89 7.0 | 577 o 23 21 .3 | 1.0 85 551 573 32k 0 {37 2.2 926 [8.2

36 |155-83-23bbd City 11| 130 12-6-63 L6 21 57 67 30 152 11 573 0 128 29 2 1.0 .00 722 720 290 o] 2 " 1,210
37 [155-83-23bbb 1/ 5-18-6k | 77 7.6 | .25 | 46 f21 62 15 267 0 72 20 5|0 .00 el 455 | 20k 0 28 2.8 *673 31?
38 1155-83-23bbb 2/ 5-18-6k 7 17 24 |27 5k 87 17 543 0 259 27 .3 | 8.0 .00 863 876 sho 95 {25 1.6 1,240 |7.4
39 1155-83-23bbb 3/ 5-18-64 | 69 28| .33 | 66 |29 152 17 431 9 |eik 31 Ao s.0 75 | 738 766 |28k o [52 | 3.9 1,100 {84

Water samples
1/ Sample
2/ Sample
3/ Sample

TH - U, S, Geological Survey test hole.

analyzed by the North Dakota State Laboratories Department
collected from an oxbow lake in Oak Park, Minot, N. Dak,

collected from an experimental recharge pit in Oak Park, Minot, N. Dak.
collected from the Souris River in Oak Park, Minot, N. Dak.
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