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INTRODUCTION

This report containg the results of a special ground-water
investigation conducted by the South Dakota Geological Survey in
and around the City of Mitchell, Davison County, South Dakota.
The purpose of the investigation was to evaluate the ground-water
resources in the Mitchell area.

The field work for the study was conducted in the summer of
1977. Additional data were collected from the test holes drilled
by private drilling companies for the City and during the county
ground-water study conducted in 1977, 1978, 1979, and 1980 by the
United States Geological Survey and the South Dakota Geological
Survey.

The City of Mitchell obtains its water from Lake Mitchell,
which was created by the damming of Firesteel Creek 4 mile north
of the City. The City, on the average, pumps approximately 2
million gallons of water per day which serves a population of
13,917 (preliminary data of 1980 census). The peak pumping rate
is approximately 5.6 million gallons per day. Because the level
of Lake Mitchell had dropped critically low during the low preci-
pitation yvears of 19275 and 1976, the City has been pumnping water
from the James River to the lake peviodically since i1977.

A previous ground-water study for the City of Mitchell was
conducted by the South Dakota Geological Survey <(Rarari, 1966,
Special Report No. 42). The results of this survey showed that
there was not an aquifer or aquifers in the Mitchell area from
which a suitable municipal water supply could be obtained. Recom—
mendations for further study were indicated for the evaluation of
supp lementary or emergency water supplies.

The general geology of the area was discussed in the South
Dakota Geological Survey Special Report No. 42. A more detailed
discussion of +the geology and hydrology of Davison and Hanson
Counties will be published in the near future by the U.S. Geolog-
ical Survey and the South Dakota Geological Survey. To eliminate
duplication, the present report summarizes the findings related
to the water supply for the City of Mitchell.

Figure 1 shows the locations of test holes and observation
wells drilled in the Mitchell area. Appendix A shows the logs of
the test holes and observation wells drilled in the area except
for those published in Special Report No. 42. Appendix B shows
the logs of the test holes and observation wells drilled for the
City by commercial drilling companies. Figure 2 shows the thick-
ness of saturated glacial sand and gravel.

SURFACE WATER
The two main bodies of surface water in the area are the James
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River and Firesteel Creek. As previously mentioned, Lake
Mitchell was created by the damming of Firesteel Creek, and the
City periodically pumps water from the James River to augment the
water supply in Lake Mitchell.

The quality of Lake Mitchell water varies depending on the
precipitation and on the amount and period of water pumped from
the James River (quality of James River water fluctuates season—
ally). Table 1 shows the quality of water samples collected from
the area. Samples Wi {(raw water) and W2 (treated water) were
lake water collected in September §970. Samples W3 (raw water)
and W4 (treated water) were collected in March i977. Total dig~
solved solids, sulfate, and hardness values of water samples col-
lected in 1977 are approximately twice the values of samples col-
lected in 1970. For example, the hardness in  treated water
gample W4 (373 parts per million) is higher than the raw sample
Wi (261 parts per million). Sample W5 was collected Ffrom the
James River in August 19646 and had relatively low total dissolved
solids (548 ppm). However, other data show that the quality of
the James River water varies substantially during a vear.

GROUND WATER IN GLACIAL DEFOSITS

surficial deposits in the Mitchell area consist primarily of
glacial drift resulting from past alaciations. Sand and agravel
layers within these deposits vield water to wells. The most sig=-
nificant saturated sand and gravel (glacial outwash) lavers ave

located north of Lake Mitchell in sec. 29, T. 104 N., R. &0 W.
(fig. 2). :

A production (pump test) well (designated by E~F, app. &) was
constructed in the NE NW SW SE sec. 29, T. 104 N., R. 40 W. (for
map location, see fig. §). This well penetrated 51 feet of sand
and gravel. The thickness of sand and gravel varies rapidly in
the area (fig. 2. Test hole E-12 (see fig. 1 and app. R),
approximately one-fourth wile east of the production well had
only 8 feet of gravel and test hole E-10, approximately one-half
mile to the northwest, had no gravel laver. In Mavch, 1974 the
production (pump test) well was pumped at a rate of 500 gallons
per minute for 94 hours. Based on the data collected during the
test, a transmissivity of 41,000 gallons per day per foot and a
storage coefficient of 8.6 x 10-4 are reasonable. The results of
the water analysis from this well are in table 1 {(samples W& and
W7 ; the map Llocation (fig. 3) will be discussed later in the
repovt.

Data provided by the Mitchell City Engineer's Office show that
in Mavch, 19746 the lLake level was 1253.%51 feet above mean sea
level. At the same time the water level in Observation Well E-i53
(fig. 1) near the Lake was {1251.31 feet; test hole 89 (Water
Rights Observation well DN=&6T7A) - 1248.87 feet; test hole E~-14 -
1247.36 feet; and test hole E~9 — 1245.91 feet. The elevation of
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1United States Environmental Protection Agency "Mational Primary Drinking Water

Regulations" - December 24, 1975 (enforceable limits)

ZUn1ted States Environmental Protection Agency "Mational Secondary Drinking Water

Regulations" - July 19, 1979 (recommended limits)

Table 1. Chemical analyses of water samples from the Mitchell area (for map location see fig. 3)
PARTS PER MILLION
EE bl
o s o e e w| 3 z$
= 5 s| 5| = s| 2| 2 e 88| 2 81 _2. | ¢
— = - @ = o o o £ - 09 20
gl 5 | B| 2| & s 2| £ s| E|E5| 5| B35 | g5
2| 38 gl s 2| 3| 3| 3| E| 2|22| 2| 2| 233 | &
A 2502 | 2502 | 0.3% |0.05% | 10.0% | 2.4} 500°
Lake
Wl Raw 84 12,0 | 55.0 | 18.0 233 | 0.10 0.40 |1.00* { 0.50 261 §75
Lake .
- We Treated 47 8.0 | 70.0 | 24.0 227 | 0.00 0.00 | 1.00* | 1.50 152 448
Lake
W3 Raw 108 67.0 | 129.0 | 55.0 570 | 1.50 0.53(0.10 0.30 545 1159
Lake
W4 Treated 59 55.0 | 167.0 | 61.0 570 | 0.10* | 0.04 | 0.10* | 1.60 373 1044
James
W5 River 65 28.0| 78.0 | 31.0 108 | 0.30 0.20 | 0.30 0.40 276 568
W6 Glacial |120 208 83.7 | 83.5 | 13.8 550 | 1.83 0.56 | 1.00* | 0.40 864 1403 1750
W7 Glacial | 120 206 80.3 | 80.0 | 10.4 554 | 1.94 0.54 | 1.00* | 0.35 84s 1358 1670
W8 Glacial 82 540 145.0 | 260.0 | 48.0| 1250 | 4.00 0.50 | 0.50* 1840 2036 2250
W9 Glacial 55 1300 400.0 | 330,0 | 31.0 | 1850 |10.00 3.20 | 0.50* 4880 3140 2970
W10 | Glacial | 100 140 40,0 | 365.0 | 60.0 788 | 0.48 5.50 1764 2304
Glacial? | 347 *
W1l Code11? | 1187 220 130.0 | 125.0 | 18.0 530 | 8.00 0.60 | 0.50 1032 1340 1750
Glacial? | 177
W12 Codel12 - | 1207 185 105,0 | 170.0 | 38.0 660 | 4.00 0.10 | 0.50* 892 1592 2000
W13 | Codell 120 149 67.0| 38.0 6.0 472 | 0.83 0.18 | 0.08 0.40 649 1070
W14 | Codell 136 150 95,0 75.0 | 20.0 620 | 0.20 0.05 | 0.50* 765
W15 | Chalk 35 150 58.0 | 130.0 | 58.0 560 | 0.15 0.10] 0.50* 612 1220 1465
W16 | Chalk? 77 140 54.0 | 200.0 | 37.0 | 480 | 0.75 1.40| 0.50* 571 1390 1720
W17 | Chalk 78 720 260.0 | 258.0 2550 | 0.01 3.00 2868 4296 4058
W18 | Chalk 112 210 74.0)252,0 | 22.0 | 1140 | 0.72 2.30 827 1884 2439
W19 | Dakota 538 510 135.0 | 220.0 |122.0| 1721 | 1.40 1825 2220
Floyd
W20 Aquifer 181 56.0 | 219.0 | 80.0 773 | 0.74 1.04]1.97 0.63 688 1510 2060
* - Less Than
Sample A




W 1.
W 2.
W 3.
W 4.
W 5.
W 6.
Ww 7.
W 8.
W 9.
W io.
W i1.
W 12,

Location of water samples and the source of data
(for map Llocation, see fig. 32

lLake Mitchell raw water; analvzed in September 1970 by the
South Dakota Department of Environmental Frotection. South
Dakota Fublic Water fupply Data 1974,

Lake Mitchell treated water; analvzed in September 19270 by
the South Dakota Deparvtment of Environmental Frotection.
South Dakota Fublic Water Supply Data 1976.

lLake Mitchell vaw water; analvzed in March 1977 by the
South Dakota Department of Envivonmental Frotection.
South Dakota Fublic Water Supply Data 1979.

Lake Mitchell treated watevr; analyvzed in March 1977 by the
South Dakota Department of Envivonmental FProtection.
South Dakota Fublic Water Supply Data i979.

EW SW SW sec. 19, T. 403 N., R. 59 W., James River, col-
lection date 8-18-19464; analyzed by the South Dakota Geo-
logical Survey.

NE NW SW SE sec. 29, T. 104 N., R. &0 W., collected after
pumping 500 gallons per minute for 39 hours; collected on
3-3-1976; analyzed by the South Dakota Department of Envi-
ronmental Frotection.

NE NW SW SE sec. 29, T. 104 N., R. &9 W., collected after
pumping 590 gallons per minute for 94 hours; collected on
3-8-1974; analyzed by the South Dakota Department of Envi-
ronmental Frotection.

NE NE SE NE sec. 4, T. 4104 N., R. &1 W., collected and
analyzed by the South Dakota Geological Survey in 1974,

NW NW NE NW sec. 3, T. 104 N., R. 61 W., collected and
analyzed by the South Dakota Geological Survey in 19276.

SW O SW O SW SW sec. 33, T. 104 N., R. 60 W., collected by the
Division of Water Rights and analyzed by the Water
Resources Research Institute in Brookings.

Nl NW NW NE sec. 19, T. 104 N., R. &0 W., appendix A, test
hole 84 flowed after drilling; water was collected and
analyzed by the South Dakota Geological Survey in 1977.

SW NW NW SW sec. 21, T. 104 N., R. 40 W., appendix A, test
hole 84 flowed after drilling; water was collected and
analyzed by the South Dakota Geological Survey in 1977.
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SE SE SE SE sec. 14, T. 104 N., R. &4 W., (Test Hole 7,
Special Report No. 42) sample was taken after pumping ta 2
hours at a rate of 100 gallons per minute. The sample was
collected and analyzed by the South Dakota Geological Sur-
vey in 1966,

NE NW NW SE sec. 16, T. 403 N., R. 60 W., Cadwell Fark
well, the well was pumped at a rate of 00 gallons per
minute (designated by production well H-F in app . BY.
Sample was analyzed by the South Dakota Geological Survey
in 1977.

SE SW NW SW sec. §, T. 103 N., R. &40 W., the observation
well (test hole 103, app. A) was pumped for 3 hours. The
sample was collected and analyzed by the South Dakota Geo-
logical Survey in 1977.

SE SE NE SE sec. 13, T. 103 N., R. 40 W.; the observation
well (test hole 118, app. A) wag pumped for 3 hours. The
sample was collected and analyzed by the South Dakota Geo-
logical Survey in 1977.

SE SE SE SE sec. 22, T. 101 N., R. &1 W.; the observation
well (test hole 217, app. &) was pumped by the Water
Rights Division. Water was analyzed by the Water
Resources Researvrch Institute in Brookings in 1974.

SW SE SE SE sec. 19, T. 104 N., R. 640 W.; the ocbservation
well (test hole 223, app. &) was pumped by the Water
Rights Division. Water was analyzed by the Water
Resources Research Institute in Brookings in {975.

NE sec. 22, T. 103 N., R. 60 W.; old city well no. 4 (from
the file in the City Engineer's Office), 538 feet deep.
Source of data - Special Report No. 42.

Average of 8 water samples collected from Floyd Aquifer in
T. 103 No, R. 57 Wa; T. 404 N., R. 57 and 58 W.; T. 105
N., R. 58 W. The samples were collected and analyzed by
the U.S. Geological Survey.
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Dry Run Creek is approximately 1230 feet north of test hole E-9.
Rased on these data and the logs in appendix B, figure 4 was con-
structed. This figure shows there is a ground-water connection
between Lake Mitchell, +the aquifer north of the Lake and Dry Run
Creek, and the gradient of water level is from the Lake to Dry
Run Creek. =~ This indicates +that water from Lake Mitchell was
seeping to the aquifer north of the lake. '

Figure 2 shows there ave other locations mnorth and northwest

of Lake Mitchell with sand and gravel lavers. Test hole 39
located in NE NE SE NE sec. 4, T. 104 N., R. 461 W. had a gravel
layer from 64 to 85 feet below the land surface. Thevre are also
sand and gravel deposits south of Mitchell. Test hole 239 (see

app. A and fig. 2) located approximately 14 miles south of town
in SW SW SW SW gec. 33, T. 404 N., R. 60 W. penetrates more than
30 feet of sand and gravel.

Quality of Water_ in_Glacial_Deposiis

Water samples W& and W7 had the lowest amount of dissolved
chemicals from the glacial deposits. They were collected approx-
imately 1 mile wnorth of Lake Mitchell from production well E-F,
located in NE NW SW SE sec. 29, T. 4104 N., R. &0 W. (fig. 3).
Sample Wé was taken after 30 hours of pumping and sample W7 after
2?4 hours of pumping. According to table 1 the total dissolved
solids contents in sample W7 was 1358 ppm (parts per million),
the hardness content was 845 ppm and the sulfate content was 554

ppm. The levels of sulfate, iron, manganese, and total dissolved
solids in this sample exceeded the recommended National Secondary
Drinking Water Regulations. This sample was within the limits
for other chemicals listed in table 1. The hardness of this sam-
ple was 300 ppm higher than raw Llake water collected in March
i977.

Samples WB and W? were collected from approximately 11 miles
novthwest of Mitchell (fig. 3). These samnples were very high in
total dissolved solids (2036 ppm and 3140 ppm), hardness (1840
pPpm and 4880 ppm), and sulfate (1250 ppm and 1850 ppm). Samp le
Wio, collected from another glacial aquifer, located approxi-
mately 14 miles south of Mitchell (fig 3), had a total dissolved
solids content of 1764 ppm and a sulfate content of 788 ppm.

GROUND WATER IN BEDROCK

- The Niobravra Marl {(chalk) and Codell fandstone are hvdrauli-
cally connected in several locations within the area. For the
purposes of this report, they are considered together as the
Niobrara-Codell Aquifer. In addition, some of the test holes
north of Lake Mitchell showed a connection between the outwash
and the Niobrara—-Codell Aquifer (see test holes E-9, E-12, and

e
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E-15, app. R). The thickness of the Niobrarva-Codell Aquifer
exceeds 120 feet in test hole 73 which is located in NW NW NW SW
sec. 20, T. 104 N., R. &1 W, 4 miles west of Loomis {(see fig. |
and app. A). Test hole 178 (SE SE SE SE sec. 33, T. 402 N., R.

&1 WL located approximately 10 miles southwest of Mitchell had
i31 feet of Niobrara-Codell Aquifer.

Water flows through solution cavities and fractures within the
chalk. In the Codell Sandstone +the extent of cementation and
fractures govern the rate of flow. The size and number of frac-
tures and solution cavities within the chalk, and the dearee of
cementation within the Codell Sandstone wvaries locally. There-
fore, the thickness alone is not a good indicator of the poten-
tial vyield of the Niobrara-Codell Aquifer. Approximately 12
miles southwest of Mitchell the fractures and solution cavities
are well developed and there are some lavge capacity (irrigation)
wells in the area.

A well northwest of Loomis penetrated 82 feet of Niobrara-Co-
dell Aquifer in the SE SE SE SE sec. 14, T. 104 N., R. &1 W. The
well was pumped at a vate of 100 gallons per minute for 2 hours
to collect water samples (see test hole 7, Special Report No.
42 . It should be noted that 100 gallons per minute was pumped
by forced air and it does not mean the pumping capacity of the
aquifer.

A test well (designated by test hole H-F in app. B and fig. 1)
drilled for the City of Mitchell is located NE NW NW SE sec. 16,
T. 103 N., R. 60 W. in Cadwell Fark. This well was pumped at a

rate of 100 gallons per minute with a drawdown of approximately
35 feet.

Test hole 103 (see fig. 1 and app. A) located in NW SW NW SW
58C. i, T. 103 N., R. &0 W. (approxXximately %50 feet from the

James River) . ghowed the presence of solution cavities and/or
fractures at a depth of 35 feet. The drilling was halted because
circulation was lost and could not be regained. A 2 1/2-inch

casing was installed and the observation well was pumped 3 hours
before collecting the water sample (Wi%, table 1). Judging from
nearby test holes, the chalk is likely to be B0 to 90 feet thick
in thig location. Chalk which shows this great degree of frac-
tures, with such thickness, and such proximity to the river is
likely to be a good potential ground-water source.

The Dakota Formation vields water to wells in the area. There
is not adequate data to determine the pumping capacity of this
aquifer in town. However, data from the City Engineer's Office
indicated that the City used to pump water from a 538~-foot well.
The City also constructed a 454-foot well in 1977, but pumping
data are not available from this well.



Qualiix_nf_HQIEt_in_BednncK

The quality of water in the Niobravra-Codell Aquifer wvaries
considerably at different locations. Water sample Wi3 in table 4
was collected from Codell Sfandstone of the of the Niabrara-Codell
Aquifer. This sample was collected from a test hole approxi-
mately 2 miles northwest of Mitchell at the location SE SE SE SE
gec. 14, T. 104 N., R. 61 W. The total dissolved solids content
in this sample was 1070 ppm, hardness content was 449 ppm, and
the sulfate content was 472 ppm. Samples Wi7 and Wi8 were col-
lected from the chalk Layers of the Niobrara-Codell Aquifer
located approximately 12 miles south of Mitchell., Sample Wi7 had
2550 ppm sulfate, 2848 ppm hardness, and 4294 ppm total dissolved
solids and sample Wi8 had 1140 ppm sulfate, 827 ppm hardness, and
1884 ppm total dissolved solids. Sample W-14 was collected from
an 8-inch diameter test well in Cadwell Fark (see table 1, fig.
3, and test hole H-F, app. H). This sample had 765 ppm hardness
and 420 ppm sulfate. Sample Wi% was collected from a 35-foot
observation well next to the James River (see fig. 3 and test
hole 103, app. A). This sample had 560 ppm sulfate, 412 ppn
hardness, and 1220 ppm total dissolved solids.

Water from the Dakota Formation 1is also high in dissolved
chemicals content. Sample Wi? (from old City Well 4) had 17214
ppm sulfate, 1825 ppm hardness, and 2220 ppm total dissolved sol-
ids. A report on the chemical quality of water from the new city
well is not available. Apparently this well has never been used
because of reported very high dissolved chemicals content.

CONCLUSIONS AND RECOMMENDATIONS

The results of the present investigation support the conclu-
sions of the previous study that there is not an aquifer (or
anquifers) in the study area (fig. 41) capable of vielding satis-
factory quality and quantity of water for a municipal water sup-
ply.

There are two geneval categovries of water supply for the City
of Mitchell: (1) Emergency or supplementary water supply and (2
Comprehensive water supply.

Eoergency or Supelementary MWater Supply = = =Sand and gravel
deposits are located north of Lake Mitchell. The thickness of
these deposits varies through this locale and in some locations
the thickness exceeds 50 feet (fig. 2). A pump test was con—
ducted in the NE NW SW SE sec. 29, T. 104 N., R. 460 W. at a rate
of 300 gallons per minute. Water samples collected from this
well during the test ave Wé and W7 in table 1. The water from
this location is approximately 300 ppm higher in hardness and
total dissolved solids than the water collected from Lake Mitc-
hell in March 1977 (samnple W3, table 41). Wells drilled in the
area are expected to produce water of comparable quality and
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quantity as that which was pumped during the test. The sand and
gravel in this area is hydraulically connected to the Lake Mitc-
hell. Extensive pumping in this area will most lLikely affect the
Lake level (fig. 4), However, some water could be pumped from
this area after the lake is practically dry. This water will be
coming from storage within the aquifer, however, during extended
periods of drought the pumping capacity of this aquifer will
decline due to limited extent of the aquifer.

The quality and quantity of water pumped from the Niobrara-Co-
dell Aquifer wvaries locally. A test well in Cadwell Fark was
pumped at a rate of 100 gallons per minute. The water from this
well is designated by Wi4 in table i. This sample has a hardness
that is 220 ppm greater than sample W3 which was collected from
Lake Mitchell. The rate of water flow in the bedrock is cont-
rolled by the number of fractures and solution cavities within
the chalk and the amount of cementation within the sandstone.
For this reason, it is difficult +to accurately predict the rate
of production from a well. However, in the vicinity of Mitchell,
this aquifer is expected to produce approximately 100 gallons per
minute and quality will be comparable to Wi3 and Wi4 in table 1.

A small observation well (test hole 103, app A) next to the
James River was pumped for 3 hours before collecting sample WiS.
The total dissolved solids content in this sample was 1220 ppm,
the hardness content was 412 ppm and the sulfate content was 540
PPM. This sample has a havrdness that is &7 ppm higher than sam-
ple W 3 which was collected from the lLLake. BRecause of the close
proximity of this location to the River, water could be induced
from the River and it.isg likely to be a good producing area.
However, if there is no flow in the River, the production of a
well along the James River could be reduced:

Comprebensive Walter Sueply - -~ ~The following are potential
sources of water for the City of Mitchell., During this study
these sources were not investigated, however, data collected from
county studies in Sanborn and Hanson Counties and other sources
show a potential for water development.

The Floyd Aquifer, located in northern Hanson County approxi-—
mately 15 miles from the City, has a thickness greater than 49
feet. The average of eight water samples collected from this

area are designated by W20 in table 1. The average total dis-
solved solids content was 1510 ppm, the average hardness content
was 488 ppm and the average sulfate content was 773 ppm.

The Warven Aquifer is an extensive aquifer located approxi-
mately 25 miles north of Mitchell., The quality of the water var-
ies in this aquifer. Generally the Warven Aquifer has a less
total dissolved solids content than the Floyd Aquifer and it
could be considered as another source of ground water for the
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city. Additional testing is necessary in both of the above aqui-
fers before the construction of permanent municipal wells.

Another possible source is the Missouri River. This source
could provide water either directly from the River by pipeline or
indirectly by augmenting the James River flow.
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ALL numbers

AFFENDIX A

in the Mitchell area
see fig. 1)

Logs of test holes drilled
(for map location,

in parentheses following the test hole numbers sig-

nify Water Rights Observation wells.

The locations
township,

All elevations

graphic

Date Drilled:

lows:

Mmoo D>

- wm wm w w

are given as quarter sections, section number,
and range.
have been estimated using a 7 1/72 minute topo-

base and ave presented in feet above mean sea level.

Letter after vear designates source of data as fol-

South Dakota Geological Survey,
South Dakota Geological Survey, Rotary Drill

United States Geoloaical Survey, Auger )

United States Geological Survey, Contract Rotary Drilling
United States Bureau of Reclamation

Commercial Well Driller

Auger

Test Hole 4

Location:
Elevation:

NW NW NE NW sec. 29, T. R. 39 W.

1303

105 N.,

Date Drilled: 1959, G

0-180
180-230
230-380
380-400

- 400-450
430-460
460-470
470-478
478-503
503-5410
510-540
540-580

Unrepor ted

Sand (Codell?)

Shale (Carlile Shale?)

Sand, havd; rock at 400 feet (Greenhorn
Shale (Graneros Shale?)

Sand, good (Dakota Group?)

Shale '
Sand

Shale
Sand

Shale
Sand,

Limestone?)

good
Remarks: Flowed 20 gallons per minute

EL I

Test Hole 2

Location:
Elevation:
Date Drilled:

NE NW NW NW sec.
1299
1958, G

30, T. 105 N., R. 59 W.

....13....



Test Hole

0-115
115-170
170-230
230-310
310-330
330-340
340-360
360-384
384-414

Test Hole 3
Location:
Elevation:

-— continued.

Drift

Sandstone (Codell Sandstone)

Shale, sticky (Carlile Shale)

Shale

Shale, hard

Sand; containg shells (Greenhorn Limestone)
fand, hard; contains shells

Shale (Graneros fhale)

Sand (Dakota Group™?)

w*oOow W X

SW SW SE SE sec. 26, T. 105 N., R. 60 W.

225

Date Drilled: 1940, D

- 2
2~ 44
44—~ 519
5i—- 54
Test Hole 4
LLocation:

Elevation:

Soil

Alluvium(?); silt and fine sand; very easy drilling
Clay, lLlight—gray; containing well-rounded pebbles

Rock (sandstone bands?) (Codell Sfandstone)

¥ % ¥ %

NE SW NE NE sec. 28, T. 105 N., R. 60 W.

1304

Date Drilled: 1904, G

0-1460
160-190
190220
220-364
34614414
441 -442

Test Halé ot
Location:
Elevation:

Till, vyellow and blue
Sandstone, water (Codell Sandstone)
Shale(?), blue and grit (Carlile fhale)

Shale(?), blue, without grit. Flow from 3460 to 341

Shale(?), blue (Greenhorn Limestone?
Sandstone; flow (Dakota Group)

EE I

SE SE SE SE sec. 25, T. 1053 N., R. 61 W.

1303

Date Drilled: June 30, {977, B

- 2

2. 29
29— 34
34~ 460
60—~ 42
62— 98
78-108
108-112
112-124

Topsoil, dark-brown, silty
Clay, vellow, silty, pebbly (till)
Clay, vellow-gray, silty, pebbly (till)

Clay, aray, silty, pebbly, sandy in spots (till)

Sand, medium to coarse

Clay, aray, silty, zandy, pebbly (till)
Clay, aray, pebbly, very zandy (till)
Chalk, gvray, pebbly (till)

feet

Clay, silty, sandy, pebbly, small gravel layers (till)

e -



Test Hole 5 -~ continued.

124428 Gravel, fine to medium, some clay
i28-154 Chalk, Light gray to white
154161 Sandstone, cemented, havrd
161-180 Sand, with interbedded shaley lavers
180-187 Shale, with sandy lavers
i87-215 Shale
¥ % % W%

Test Hole &
Location: SE SE SE fE sec. 26, T. 105 N., R.&61 W.
Elevation: {303
Date Drilled: 19460, D

o- 1 foil

i- 519 Till
5i— 53 Sand, silt, and clay

53-113 Silt to medium sand; occasionally somewhat clavey;
saturated
1413-4147 Till, unoxidized
R R K

Test Hole 7
Location: NE NE NE SE sec. 28, T. 105 N., R. &1 W.

Elevation: 1304
Date Drilled: June 30, 1977, R

g- 2 Topsoil, dark-byroun, silty

2~ 19 Clay, vellow, silty, pebbly (till)

i9- 28 Clay, vellow—-gray, silty, pebbly (till)
28~ 40 Clay, gray, silty, pebbly (till)

40— 89 Gravel, fine to medium

89-123 Clay, gray, silty, sandy, pebbly (till)
123-145 Gravel, fine to medium, shaley, with gray clay
145-191 Sand, gray, fine, with shale lavers
i92i-215 Shale

I

Test Hole 8
Location: SW SE NE NE sec. 29, T. 105 N., R. &1 W.

Elevation: 1302
Date Drilled: 1904, G

Q=409 Soft rock and shale
409-4418 Sandstone, slight flow of soft water
418~-500 VYery hard rock; pyrite
500-542 Sandstone(?); flow at 512 feet (Dakota Group)
512=4670 Caprock

....15....

layers



Test Hole 8 —— continued.
6T70-683 Sandstone, soft; large flow at 483 feet

E I

Test Hole 9

Location: SW SW SW SW sec. 31, T. 4105 N., R. 61 W.
Elevation: 1308

Date Drilled: 19461, B

Q- 22 Till, buff, sandy clay
22— 88 Till, gray, sandy clay
88-100 Marl, Light-gray (N7), silty, sandy, contains foramin-

ifers; strongly calcareous; bentonitic {(Niobrara
Chalk)

E R

Test Hole 10

Location: SE SE SE SE sec. 32, T. 105 N., R. &1 W.
Elevation: 1308

Date Drilled: 1954, F

O- 35 Till, clayey silt, oxidized; contains thin lavers
' of water-laid silt from 2 to 3 feet; concentration
of salts from 3 to 5 feet; mostly unoxidized from
32 to 35 feet
35— 99 Till, clay silt to silty clay, unoxidized; very
sandy from 87 to 90 feet
?9-4105 - Chalkstone, gray to light-gray {(Niobrara Chalk)

* ¥ ¥ O

Test Hole 114

Location: SW SE SW SW sec. 33, T. 105 N., R. 61 W.
Elevation: 1308

Date Drilled: June &, 1979, R

0- 14 Topsoil, davrk—-gray, sandy
i- 8 Clay, vellow, silty, sandy (till)
8- 28 Clay, vellow, silty, pebbly (till)
28~ 31 Chalk, gray, silty, pebbly (till)
31— 33 Sand, medium
33~ 71 Clay, gray, silty, pebbly, some sand (till)
7~ 75 Sand, fine to medium, clavey
75—~ 87 Clay, gray, sandy, shaley {(till)

g7- 8¢9 Sand, medium
89— 99 Clay, gray, silty, pebbly (till)

?9-143 Chalk, light-gray; compact
143-977 Sandstone, gray, fine, interbedded with shale,
sandy

...16_.



Test Hole 11 —— continued.

177-4185 Shale, gravy

Test Hole {2

Location: SW SW SW SE sec. 33, T. 105 N., R. 61 W.
Elevation: 1306

Date Drilled: July 415, 1977, B

- 2 Topsoil, black, gravelly

2- 22 Clay, vellow-brown, silty, pebbly (till)
22— 49 Clay, aray, silty, pebbly, gravelly (1till)
&9—- 78 Gravel, lots of clay mixed in, some clean gravel

stringers

8- 81 Gravel
81— 89 Gravel, lots of clay mixed in
89~ 92 Gravel

P2- 97 Gravel, lots of clay mixed in
97-110 Clay, white (Niobrara Formation?)

¥ ¥ R K

Test Hole 13

Location: SW NW NW NW sec. 35, T. 105 N., R. &1 W.
Elevation: {1305

Date Drilled: July 4, 1977, B

0—- 4 Soil, Light-brown, silty, sandy
4- 12 Clay, brown, silty, pebbly, very sandy and loose
(till)
i2- 18 Clay, brown, silty, sandy, pebbly (till)
i8- 29 Clay, gray, silty, pebbly, very sandy (till)
29— 34 Sand, coarse, and gravel, fine
3i—- 48 Clay, gray, silty, sandy, pebbly, fairly loose
(till)
&8- 77 Sand, coavsze, and gravel, fine
77— 96 Sand, fine to medium
P6-124 Sand, coarse, and gravel, fine to medium, with thin
lavers of clay and silt
129~1364 Clay, gray, silty, sandy, pebbly
1346139 Shale, medium gray, very silty and sandy
139183 Shale, medium gray, silty, sandy
¥ % ¥ I

Test Hole i4 ;

Location: SE SE NE fSE sec. 34, T. 105 N., R. 61 W.
Elevation: 1312

Date Drilled: 1964, B

O- 22X Clay, buff, sandy and pebbly (till)
23~ 87 Clay, gray, sandy and pebbly (till)

e



Test Hole 14 -- continued.

g7~ 92 Gravel, medium

P2-110 Clay, gray, sandy (till)

110-137 Clay, gray, very silty and sandy (till)

137-140 Siltstone, medium-gray (N5) and very fine sandstone,

medium—gray (N3); weakly calcareous; micaceous
(Codell fandstone)

¥ ¥ W R

Test Hole {5

Location: NE NE NE NE sec. 3L, T. 105 N., R. 60 W.
Elevation: {1302

Date Drilled: 1961, D

0= 410 Till, vyellow-byown, sandy clay, oxidized
10— 30 Till, brown, sandy clay, partially oxidized
20— 40 Till, gray, sandy clay, unoxidized, saturated
40— 50 Till, gray, very sandy (fine) clay, unoxidized
50-140 Till, gray, sandy clay, unoxidized
140-452 Shale, light- to dark-gray (Niobrara Formation)
* ¥ R I®

Test Hole 14

Location: SE SE SE SE sec. 31, T. 105 N., R. 60 W.
Elevation: 1301

Date Drilled: 1954, F

O 34 Till, silty clay, oxidized, humified to 2 feet; con-
centration of salts at 4 to 6 1/2 feet; partly un-—
oxidized from 28 to 3Ii feet

3i-126 Till, silty clay, unoxidized; sandy till from 37 to
85 feet; water—laid sand from 42 to 43 feet; coal
from 64 to 45 feet; water—-laid silt from 82 to 85,
05 to 106, 109 to 110, and 113 to 115 feet; thin
oxidized zone at &1 feet; very pebbly from 129 to

126 feet

126-130 Sandstone, fine, cemented, contains marcasite (as
cement?) {(Codell Sandstone)

130~13% Clay, lLight-gray to black, laminated with fine sand
and silt

EE I

Test Hole 17

Location: NE NE NE NE sec. 33, T. 105 N., R. 60 W.
Elevation: {1304

Date Drilled: 1961, E

9= 1 Soil
i—- 29 Till, vellow-brown, oxidized
29= 40 Till, unoxidized; shale pebbles

-1



Test Hole 17 -- continued.

40-1323 Till, unoxidized; sand streaks
§33-137 Till, or clay; sand streaks
137-140 Sandstone, dark vellowish-orange (i0OYR&/4) to mod-

erate vyellowish~bvroun (10YR5/4); quartzose cement-
ed, somewhat calcareous; very fine to medium, sub-
angular to rounded; abundant cavings include
rounded shale pebbles, coal fragments and assorted
rock fragments from fine to very coarse sand size
(Codell Sandstone)

¥ % ¥ W%
Test Hole 18
Location:SW SW SE SE sec. 33, T. 105 N., R. &0 W.

Elevation: {302
Date Drilled: June 24, 1977, R

o- 2 Soil, brown, silty, sandy

2- 26 Clay, brown, silty, pebbly, quite sandy (till)
26— 38 Clay, gray, silty, sandy, pebbly (till)
38~ 42 Sand, coavrsge, and gravel, fine to medium
42— 45 Clay, gray, silty, sandy, pebbly (till)
45~ 49 Sand, coarse, and gravel, fine
49- 52 Clay, gray, silty, sandy, pebbly
52— 56 Sand, coarse, and gravel, fine to medium
56— 93 Clay, gray, silty, sandy, pebbly (till)
93-101 Clay, gray, silty, pebbly, very sandy (till)
i91—-145 Shaley material, with silt and sand lavers, some
moderately cemented lavers also
1i5-138 Sandstone, vellow, well cemented

138-155 Shale, wmedium gvay, silty, sandy
® X ¥ %

Test Hole 19

Location: NW NW NW sec. 35, T. 105 N., R. 60 W.
Elevation: 1305

Date Drilled: 1950, G

O—-1264 Unrepor ted
126-134 Sandstone, hard {(Codell Sandstone)

E I

Test Hole 20
Location: SW SW SW SW sec. 35, T. 105 N., R. 60 W.
Elevation: 1298

Date Drilled: June 22, 1977, R

- 1 Topsoil, dark—bvrown, silty
f- 329 ClLay, vellow, silty, pebbly (till)
39— 54 Clay, gray and vellow, silty, pebbly (till)

-



Test

Hole 20 == continued.

56— &0 Gravel, coarse
50— &2 Clay, gray, silty, pebbly (till)
$2— 81 Gravel, medium
8i-108 Clay, gray, silty, sandy, pebbly (till)
108-111 Gravel, coarse
111-134 Sandstone, aray, fine to medium, interbedded {(Codell
Sandstone)
134-155 Shale, gray
¥ ¥ X M
Test Hole 21
Location: SE NE SE SE sec. 35, T. 105 N., R. &0 W.
Elevation: 1215
Date Drilled: 19462, F
0—- 10 Clay, dark-bvown to black, soft, wet
O~ 20 Clay, dark-=brouwn, soft, wet
20- 33 Clay, aray, soft :
33~ 39 Sand, gravish-brown, fine
39— 45 FJand, and gravel, brown; large boulders 43 to 45
feet '
w W W I
Test. Hole 22
Location: NW NW SE SE sec. 35, T. 105 N., R. &0 W.
Elevation: 1218
Date Drilled: {1962, F
- 10 Clay, gravish-black, soft
Q- 20 Clay, blue-green; soft
20~ 30 Clay, aray, soft, sandy lavers
30— 44 Clay, aray, soft
44—~ 4O Sand, fine, gray {(valley fill?)
TR S
Test Hole 23
Location: NE NE MW NE sec. 9, T. 104 N., R. &0 W.
Elevation: {1304
Date Drilled: June 14, 1977, B
o- Topsaoil, dark brown, silty
i- 29 Clay, vellow, silty, pebbly {(till)
29- 32 Clay, aray-vellow, silty, pebbly (till)
32— b6 Clay, gray, sandy, silty, pebbly {(till)
46— B2 Gravel, fine to medium, shaley
82~ 88 Gravel, coarse
g8-114 Clay, gray, sandy, zilty, pebbly, with gravel

sty ingers



Test Hole 23 == continued.

114-120 Chalk, dark gray, with white specks
120-155 Shale, dark gray

E

Test Hole 24

Location: SE SW SW SW sec. 2, T. 1904 N., R. 60 W
Elevation: 1292

Date Drilled: August 3, 1977, B

Q- 2 Topsoil, black

2= 4 Silt, black, clayey _

4- 9 Silt, dark bvrown to light gvray, clayey

2- 18 Clay, dark gray to black; numerous small mollosca

shells

18- 44 Clay, dark agvay, silty

44=- 47 Gravel, dark reddish-brown; coarse
47-100 Sfhale, dark gray, greasy; hard {(Carlile fhale)

¥ ¥

Test Hole 25 (DN-794)

Location: SW SW SW SW sec. 4, T. 104 N., R. 62 W.
Elevation: 1342

Date Drilled: June 5, 1979

0- 1 Topsoil, brown, silty

- 21 Clay, vellow, silty, pebbly (till)
29— 22 Gravel
22- 39 Clay, vellow-brown, silty, pehbly (till)
39-110 Clay, gray, silty, pebbly, sandy (till)

110-120 Chalk, white

Obgervation well: 120 feet of plastic casing
* % ¥ ¥

Test Hole 26

Location: NE NE NE NW sec. 5, T. 104 N., R. 60 W.
Elevation: {300
Date Drilled: June 23, {977, B

O- 1 Topsoil, brown, silty
i- 23 Clay, vellow, silty, pebbly (till)
23~ 34 Clay, vellow,gvay, =zilty, pebbly, some thin gravel
layers (till)
34-4413 Clay, gray, silty, sandy, pebbly, some thin gravel

Llavers (till)
Gravel, fine to medium
Clay, aray, sandy, silty (till)

e
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Test Hole 26 —-- continued.
{23185 Shale, dark gray
%O X

Test Hole 27

Location: NE NW NW NW sec. &, T. 104 N., R. 60 W.
Elevation: 1295

Date Drilled: June 16, 1977, R

O- 1 Topsoil, brown, silty

i—- 26 Clay, vellow, silty, pebbly (till)
26— 30 Clay, vellow-gray, silty, pebbly (till)
30~ 35 Clay, gray, silty, pebbly (till)
35~ 39 fand, coarse, and gravel, fine
39~ 48 Clay, gray, silty, very sandy (till)

48~ 49 Gravel, fine
49—~ 80 Clay, gray, sandy, pebbly (till)

8O0-i02 Silt, gray, clayey, pebbly; soft (till)
102-422 Clay, gray, silty, pebbly, gravelly in spots (till)
122-140 fhale

® K O N

Test Hole 28

Location: NE NW NE NW sec. i, T. 104 N., R. &1 W.
Elevation: 1298

Date Drilled: June 1%, 1977, E

0- 1 Topsoil, brown, silty

i- 30 Clay, vellow, silty, pebbly; soft (till)
30~ 31 Gravel, fine to medium
3i—- 32 Clay, vellow, silty, pebbly (till)

32— 42 Clay, gray, vellow, silty, pebbly (till)
42— 90 Clay, gray, silty, pebbly (till)
20~ 95 Gravel, medium
25— 96 Clay, gray, silty, pebbly (till)
96~ 98 Sand, medium
98-102 Clay, gray, sandy; compact (till)
i92-i08 Gravel and sand interbedded with gray, sandy clay
iR8-114 Shale, silty, sandy ?
114122 Sand, gray, very fine, clayey

§22-155 Shale, light gray (Carlile Shale)

kO K ¥

Test Hole 29

Location: NW NW NE NE sec. 2, T. 104 N., R. 61 W.
Elevation: 1304

Date Drilled: July 14, 1977, B

o~ 8 Clay, vellow, silty, pebbly (till)
8- 10 Gravel

....22-.



Test Hole 29 -- continued.

i0=- 48 Clay, vellow, silty, pebbly (+ill)
ig- 29 Clay, gray, silty {till)

29~ 32 Sand and gravel

32~ 46 Clay, gray, silty, pebbly

b6~ 68 Sand and gravel

68— 80 Clay, gray, silty, pebbly (till)

* K K K

Test Hole 30

Location: NW NW NW NE sec. 2, T. 104 N., R. &1 W.
Elevation: {1308

Date Drilled: June 15, 1977, B

o- 2 Sand, brown, silty

2- 413 Clay, brown, silty, pebbly, sandy (till)
13- 14 Clay, brouwn, silty, sandy (till?)
16— 30 Clay, gray, silty, sandy, pebbly (till)
30—~ 52 Sand, fine to coarse, and gravel, medium
52-118 Clay, gray, silty, sandy, pebbly (till)
118-140 Shale, gray, silty, sandy (Carlile fhale)
BRI

Test Hole 31 .

Location: NE NE NW NW sec. 2, T. 104 N., R. 61 W.
Elevation: 1308

Date Drilled: July 14, 1977, R

O- 1 Topsoil, black

- 11 Clay, vellow-brown, pebbly (till)
fi- 49 Clay, agray, silty, pebbly (till)
40— 44 Gravel
49— 95 Clay, gray, gravelly (till)

E I

Test Hole 32

Location: SW NW NW NW sec. 2, T. 104 N., R. 61 W.
Elevation: {1309

Date Drilled: June 29, {977, R

O~ 1 Topsoil, brown, silty

i— 47 Clay, vellow, silty, pebbly (till)

i7- 490 Clay, gavay, silty, sandy, pebbly (till)
40—~ 45 Gravel, fine to medium

45- 98 Clay, gray, silty, pebbly, sandy {(till)
P8-110 Gravel, medium to coarse, with clay lavers
110-120 Chalk, Llight gray
120130 Chalk, silty, with hard lavers



Test Hole 32 == continued.
130-i40 Sand, interbedded with shale

*k K ¥ X

Test Hole 33

Location: SE SE SW SW sec. 2, T. 104 N., R. &1 W.
Elevation: {1300

Date Drilled: June 15, {977, R

i Topsoi l, brown,.silfy
i- 3 SJilt, vellow
3~ 45 Clay, vellow, silty, pebbly (till)

15- 47 Gravel, fine to medium

i7- 25 Clay, vellow, silty, pebbly (till)

25- 71 Clay, gray, silty, pebbly (till)

Ti~ 74 Gravel, medium

6~ 78 Clay, gray, pebbly, silty (till)

78-137 Chalk, gray, very compact {Niobrara Formation)
137-151 Chalk, dark gray

i51i-162 Shale, aray, silty, sandy (Carlile Shale?)
162~173 Sandstone, Llight brown, fine (Codell Sandstone)
173-215 Shale, gray, silty (Carlile fhale)
® % w9

Test Hole 34

Location: NW NW NE NW sec. 3, T. 104 N., R. &i W.
Elevation: 1301

Date Drilled: July_ 16, 1977, R

- 3 Topsoil, brown, silty, sandy

3 26 Clay, brown, silty, pebbly, gandy (till)

246~ 44 Clay, gray, silty, sandy, pebbly (till)

49~ /5 Gravel, medium to coarse; hole collasped, abandoned
at 45 feet

Temporary Observation Well: 55 feet of 2-inch FVYC casing
% O® R W

Test Hole 35

Location: NW NW NW NW sec. 3, T. 104 N., R. &1 W.
Elevation: 1301

Date Drilled: July 28, 1978, R

O- 25 Clay, vellow-brown {(till)

25 324 Clay, gvay, silty, pebbly <(till)

34~ 43 Sand and gravel, clavey

4F~ &4 Clay, g9ray, silty, pebbly (till)

b4~ 78 Sand and gravel, medium to coarse
T8-112 Clay, gray, silty, sandy (till)
f12-145 Chalk, light gray (Niobrara Formation)

—



Test Hole 35 -- continued.

165210 Sandstone
210-230 fhale

¥ % X R

Test Hole 34

Location: NW NE NE NE sec. 4, T. 104 N., R. 61 W.
Elevation: 1295

Date Drilled: July 14, 1977, R

O- 1 Topsoil, black

i- 21 Clay, vellow-brown, silty, pebbly (till)
2i- 50 Clay, gray, silty, pebbly (till)
50~ 51 Gravel, medium to coarse
59— 63 Clay, gray, silty, gravelly (till)
63— T4 Gravel, medium to coarse

Ti—- 74 Clay, aray, pebbly (till)
74~ 75 Gravel

75— 91 Clay, aray, gravelly {(till)

Qi—- 95 Gravel, medium to coarse

?5-4910 Chalk? (Niobrara Formation)
® ¥ ¥ ¥

Test Hole 37

Location: NE NW NW NE sec. 4, T. 104 N., R. 61 W.
Elevation: 1304

Date Drilled: July 1%, 1977, R

90— 26 Clay

26~ 61 Clay, aray, pebbly (till)
bi- 46 Clay, gray, silty (till)
bb&- T4 Sand, gray

74— 84 Sand and gravel, fairly clean, some clay

81—~ 87 Sand, medium, dirty

87—~ 94 Clay, gray, silty, pebbly, some wood in sanples
_ Ctill)

24104 Clay, gray, silty, some chalk

1904-1410 Clay, white {chalk)
K KM

Test Hole 38

Location: NE NE SE NE sec. 4, T. 104 N., R. 61 W.
Elevation: {1295

Date Drilled: July 15, 4977, B

Q- 2 Topsoil, black, gravelly
2- 22 Clay, vellow-brown, s5ilty, pebbly (till)
22— 44 Clay, gray, silty, pebbly, gravel stringer from 29
feet to 31 feet (till)
b4~ 814 Sand and gravel, fine to medium

o VY e



Test Hole 38 -~ continued.

81—~ 93
?3- 94
?4-102
f02-135

Clay, g9ray, gravelly, with gravel stringers (till)
Clay, white (chalk?)

Gravel, with gome white clay mixed in

Clay, white (chalk?); lost circulation at 135 feet

L B

Test Hole 39

Location:
Elevation:

NE NE SE NE sec. 4, T. 104 N., R. &1 W.

1293

Date Drilled: July 18, 1977, R

o- 2
2= 5
5= 18
18- 64
64— 85

Clay, vellow (till)

fand, medium to coarse

Clay, vellow, silty, pebbly (till)

Clay, gray, silty, pebbly, sandy (till)
Sand and gravel, medium to coarse, clavey

Observation well: 85 feet of 2-inch FVC casing

* ¥ ¥ *

Test Hole 40

Location:
Elevation:

NW NW NW NE sec. 4, T. 104 N., R. 61 W.

1300

Date Drilled: June 15, 1977, R

- 3

3 27
27~ 466
bé&- 97
P7-103
103-140
§40-22

223-245

Topsoil, Light brown, silty, sandy

Clay, brown, silty, sandy, pebbly (till)

Clay, gray, silty, sandy, pebbly (till)

Sand, coarse, and gravel, fine

Clay, gray, silty, sandy, pebbly (till)

Clay, lLight gray

Sandstone, light brown, shaley (Codell Sandstone)
Shale (Carlile fhale?)

ELE I

Test Hole 41

Location:
Elevation:

SE NE NE NE sec. 5, T. 104 N., R. &1 W.

13035

Date Drilled: July 14, 1977, E

- 32
32— 40
?0- 95

Clay, vyellow, silty, pebbly, sandy (till)
Clay, gray, silty, pebbly (till)
Chalk (Niobrara Formation)

Temporary Observation Well: 82 feet of 2-inch FVC casging

¥ O% ¥ ¥



Test Hole 42

Location: SW SW NW NW sec. 5, T. 104 N., R.&f W.
Elevation: 1299

Date Drilled: June 23, L1977, BR

O- 14 Topsoil, brown, silty

i- 14 Clay, vellow, silty, pebbly (till)

14— 48 Clay, gvay, silty, pebbly, sandy (till)
48~ 74 Clay, pebbly, very sandy (till)
T4~ T4 Gravel, shale fragments
Té6— 79 Clay, gray, silty, sandy (till)
79-408 Chalk, Llight gray (Niobrara Formation)
198-111 Shale, dark gray
i1i-114 Sandstone
fi4-141 Shale, silty
141-192 Sandstone, interbedded with soft shale
192-2158 Shale, aray, compact

*® ¥ ®EO®

Test Hole 43

Location: NW NW NW NW sec. &, T. 104 N., R. 61 W.
Elevation: 1303

Date Drilled: July 3i, 19278, R

0- 1 Taopsoil, gray to black
i- 13 Clay, brown, silty, sandy, pebbly (till)
13- 19 Gravel, medium to coarse, poorly sorted, clavey
19— 25 Clay, gray, silty, sandy, pebbly (till)
25- 20 Gravel, medium to coarse, sandy
20—~ 80 Clay, gray, silty, sandy, pebbly (till)
80~-108 Chalk, Llight gray, calcareous (Niobrara Formation)
108-145 Chalk, gray-brown, calcareous
i15=-145 Sandstone, fine, some loose sand
{45-982 Shale, gray, sandy
182-200 Shale, gray
I BRI

Test Hole 44

Location: NW NW NW NE sec. 1, T. 104 N., R. &2 W.
Elevation: {1299

Date Drilled: June 23, L1977, R

O- 1 Topsoil, brown, silty

i- 5 Clay, vellow, pebbly, silty ¢(till)

5~ 26 Clay, tan-vellow, silty, pebbly (till)
26— 44 Clay, gray, silty, pebbly (till)

44~ BO Clay, gvay, sandy, pebbly (till)

80-107 Chalk, light gray to white (Miobrara Formation)

f1O7-147 Chalk, interbedded with shale

1i7-4127 Sandstone, gray; soft, interbedded with shale and
compact sandstone lavers

....2".7-.—



Test Hole 44 —- cmnfiﬁued.

127-148
148-170

Shale,
Shale,

Test Hole 45

Location:
Elevation:
Date Drilled:

0= 1

i=- 6

6— 15
15— 76
76— 77
77— 78
78- 79
79— 81
81— 84
86~123
123127
127-140
140150
1530-156
i56-185

1342
June

Topsoil,

23,

brown

Clay,
Clay,
Clay,

vellow,
vellow,
aray,

interbedded,
dark aravy,

SW SW SW NE sec. 1,

1?77, B

with shaley sandstone

some compact

EE

; Silty

silty,
silty,

pebbly,
pebbly

lavers

T. 104 N., R. 62 W.

very soft (till)
(till)

silty,

pebbly

(till)

Gravel,
Clay,
Gravel,

medium

gray, Ssa

clavey

Chalk,
Chalk,
Chalk,

Sandstone,

Shale,

Sfandstone,

Shale,
Shale,

Remarks:

Test Hole 46

Location:
Elevation:
Date Drilled:

o- 3
3~ 9
9- 16
16- 77
77112
§§2-123

123-204

204-230

1303

Topsoi
Clay,
Clay,
Clay,
Clay,
Shale,
Sand,

June 21,

ndy,

Light gray to white

garay

light gray to white
e, shaley

fin
dark ar

gandy,
with

NE NE SE NE sec.

L, dark brown,
silty,
silty,

silty,

Light gray,
silty,

gilty,

brown,
brown,
gvray,

gyay,
fine,

ay,

with

sandy
dark gray,

soft,

silty (till)

with interbedded shale

interbedded hard lavers

7, T.

* K XK K

1977, B

sandy,
chalky
sandy

{(Codell fandstone)

fhale,

Test Hole 47

Location:
Elevation:
Date Drilled:

1313

June 23,

aray,

NW MW NW SW sec.

silty,

7, T.
Le7E,

sandy

¥ ow W

104
R

104 N., R.

silty,
pebbly,
sandy,

sandy

pebbly;

interbedded harder lavers

Water flowed after drilling

61 W.

gsandy (till)

compact (till)

pebbly (till)

Na;

with cemented and shale lavers

F. 61 W.



Test Hole 47 -- continued.

o- 5 Topsoil, brown, sgandy

- 29 Clay, brouwn, silty, sandy, pebbly (t+ill)
29— B4 Clay, gray, silty, pebbly, sandy (till)
56~ 57 Sand, medium to coarse, and gravel, fine
57— &0 Clay, gray, silty, sandy, pebbly (till)
&0~ T4 Shale, dark gray

74— 89 Shale, medium gvray, silty, chalky
g89—-129 Clay, Light gray

129-167 Sandstone, silty, shaley
167-185 Shale, gray, silty, sandy, some bentonite lavers
¥ O% K ¥

Test Hole 48

Location: NW NE NW NE sec. 9, T. 104 N., R. 61 W.
Elevation: 1300

Date Drilled: June 17, 1977, K

- Topsail, brown, silty
i- 18 Clay, vellow, silty, pebbly, rocky (till)
ig8- &5 Clay, agray, silty, pebbly (till)
465~ 98 Chalk, Llight gray (Niobrara Formation)
?8~-117 Chalk, gray, alternating hard and soft lavers with

shale beds

117-124 Shale and chalk beds

124-4978 Sandstone, very fine, partially cemented, soft
(Codell Sandstone)

i78-200 Shale

* ¥ ¥ N

Test Hole 49

Location: NE NE SE SE sec. 10, T. 104 N., R. &1 W.
Elevation: {1290

Date Drilled: June 20, 1977, B

Q- 1 Topsoil, brown, silty

i- 23 Clay, vellow, silty, pebbly (till)
23~ 26 Clay, aray, silty, pebbly (till)
26— 42 Gravel, medium to coarse

42— 47 Clay, gray, silty, pebbly (till)

47— 49 Sand and gravel, shaley, fine
49— &1 Clay, gray, silty, pebbly (till)

b1~ &4 Gravel, fine to medium
&4—- 88 Chalk, dark aray (Niobrara Fovrmation)
88~131 Chalk, Light gvray, stiff
131-136 Silt, with chalk
136-151 Shale, gray, zandvy, zilty
154147 Sandstone, Llight brown, fine, shaley
167172 Shale, sandy, with hard sandstone lLavers
172-183 Sandstone, hard; well-cemented

T3 e



Test Hole 49 -- continued.

183-200 Shale, avay, sandy, silty

¥ K K *

Test Hole 59

Location: NW NW NW NE sec. 12, T. 104 N., R. &1 W.
Elevation: 1295 '

Date Drilled: June 14, 1977, R

O—- 3 Topsoil, brown, clavey, silty, sandy
3= 57 Clay, brown, silty, pebbly, fairly sandy (till)
fif—49 Sand, cparse, and gravel, fine
i9- 28 Clay, brown, sgilty, pebbly, very sandy (till)
28~ 34 Clay, gray, sandy, very gravelly (till)
26—~ 38 Sand, coarse, and gravel, fine, quite silty
38—~ 72 Clay, aray, silty, pebbly, very sandy (till)
72- 83 Fand, coarse, and gravel, fine with some coarse
83~ 94 Clay, gray-white
Y= -03 Clay, gray, chalky, quite silty
3~ 98 Shale, gray, silty, sandy
28-106 Chalk, gray-white, with silty Lavers
106-112 Shale, with silt and sand stringers
112-427 Sand, partially cemented
127-140 Shale, gray, with sand stringers
FE I

Test Hole 51 :

Location: SW SW SW NW sec. 12, T. 104 N., R. 61 W.
Elevation: 1298

Date Drilled: June 14, 1977, R

O~ 2 Topsoil, Llight brown, silty, sandy

2= 16 Clay, brown, silty, pebbly, very sandy (till)
6~ 47 Sand

17— 24 Clay, vellow-brown, sandy, gravelly (till)
24~ 81 Clay, gvay, sandy, aravelly (till)

81~-108 Chalk, gray; soft (Niobvrara Formation)
108-179 Chalk, Light gray to white
179-207 Sandstone, brown to gray, fine, compact and soft

Lavers
207-230 Shale, aray, with silty compact layers
R I

Test Hole 52

Location: NW NE NE NW sec. 7, T. 104 N., R. &0 W.
Elevation: {295

Date Drilled: June 14, 1977, R

o~ 2 Topsoil, brown, silty, some clay
2= 33 Clay, brown, sgilty, sandy, pebbly (till)

—Z )



Test Hole 52 -- continued.

33— 71 Clay, gray, silty, pebbly, very sandy <(till)
Ti—- 76 Clay, silty, sandy, quite gravelly (till)
76—~ 83 Clay, gray, silty, sandy, pebbly, interbedded with
coarse sand and gravel {(till)
83~ 924 Sand, coarse, and g9ravel, medium to coarse,
silty and clavey
P6-104 Sand, medium to coarse, and gravel, fine
104-140 Shaley material, gray, silty, very sandy,
thinly interbedded sand
* ¥ ¥ ¥
Test Hole 53
Location: NE NE NE NW sec. 8, T. 194 N., K. 60 W.
Elevation: 1303
Date Drilled: June 14, 1977, B
Q- 1 Topsoil
i- 324 Clay, vellow, silty, pebbly, gravelly in spots;
soft (till)
34~ 38 Clay, vellow-avray, silty, pebbly (till)
38- 48 Clay, gray, silty, pebbly (till)
48~ 50 Sand, coarse, and gravel, fine
50~-108 Clay, gray, silty, pebbly, increasing sand content
with depth; soft (till)
1O8-111 Clay, shaley, pebbly; compact
114-4417 Gravel, fine

i17-140 Shale

: * K N ¥
Test Hole 54
Location: SE SW SW SW sec. 8, T. 104 N., R. 60 W.
Elevation: 13190
Date Drilled: June 10, 1977, B

o- 2 Sand, brown, silty
2= 9 Clay, brown, silty, pebbly, very sandy (till)
- 23 Clay, brouwn, silty, sandy, pebbly (till)
23— 44 Clay, brown, silty, pebbly, very sandy (till)
44— 47 Clay, aray, silty, sandy, pebbly (till)
47~ 48 Sand, coarse, and gravel, medium, clavey
48~ 50 Clay, gray, silty, sandy, pebbly (till)
50~ 58 Sand, coarse and gravel, fine to medium
58— 414 Shale, gray, silty, sandy
61-106 Gravel, with shale pebbles
104-123 Chalk, Llight gray, interbedded with shale (Niobrara
Formation)
{23-126 FYandstone, tan, interbedded with shale
126-1490 Sandstone, tan, cemented; compact and soft

R

possibly



Test Hole %54 -- continued.
140-170 Shale, davk gray, some concentrations

L L

Test Hole 55

Location: SE SW SE SE sec. 8, T. 104 N., K. 60 W.
Elevation: 1306

Date Drilled: June 13, 1977, R

0- 18 Clay, vellow-brown, pebbly (till)
i8- 39 Clay, gray, silty, sandy, pebbly (till)
39~ 40 Gravel, medium to coarse
40~ &7 Clay, aray, sandy, pebbly, with Lavers of sand and
garave |
67— T4 Gravel, coarse
i~ 77 Clay, gray, gravelly
7= 78 Gravel, fine to medium
78-1046 Clay, gray, sandy, gravelly (till)
106—-123 Gravel?, much white chalk (lots of gravel in zam-
ples, drills Llike gravel)
123-155 Shale, sandy
* oW W M
Test Hole 56
Location: NE NE NW NE sec. 9, T. 104 N., R. 60 W.
Elevation: {1304 -
Date Drilled: June 14, 1977, R
- 1 Topsoil, dark brown, silty
- 29 Clay, vellow, silty, pebbly (till)
29~ 32 Clay, gray-vellow, silty, pebbly (till)
32~ &6 Clay, gray, sandy, silty, pebbly (till)
Hé- B2 Gravel, fine to medium, shaley
82— 88 Gravel, coarse ,
88-114 Clay, gray, sandy, sgilty, pebbly, with gravel
stringers
114-4120 Chalk, dark gray with white specks {(Niobrara Forma-—
tion)
120-185 Shale, dark gray

L

Test Hole 57

Location: NE NW NW NW sec. 9, T. 4104 N., R. &0 W.
Elevation: {1305

Date Drilled: June 14, 1977, R

- 1 Topsoil, black, silty

i- 14 Clay, vellow, silty, pebbly; szoft (till)
i4- 18 Clay, vellow-gray, silty, pebbly, compact
18- 35 Clay, gray, silty, pebbly {(till)

-

(till)



Test Hole 57 -- continued.

35— 40 FJand, or very sandy clay

40—~ 73 Clay, gray, silty, pebbly, much organic matter
(till)

73~ 78 Gravel, fine and sand, coarse

78~ 82 Clay, avay, sandy, pebbly; very soft (till)

82— 85 Sand, medium

85-101 Clay, gray, silty, very sandy, pebbly, with sand
and gravel lavers; soft (till)

191-106 Sand, coarse and gravel, fine

106-119 Clay, gray, pebbly, very sandy; compact (till)

119-140 Shale, gray

ELE I

Test Hole 58

Location: SW SE SW SE sec. 15, T. 104 N., R. &0 W.
Elevation: {220

Date Drilled: August 3, 1977, E

o- 2 Topsoil, black

2- 8 Clay, Light to ved brown, silty

8- 18 Silt and clay, dark gray to black, some shell frag-
ments

18~ 24 Hard layer, concretion?, deep red brown (Carlile
Shale) '

24~ 30 Shale, black to davrk gray, appears weathered, greasy

20— 34 Hard layer, concretion:, deep red brown

3§i-100 Shale, dark gray, appears weathered, greasy

¥R O M

Test Hole 59

Location: NE NE NE NW sec. 16, T. 104 N., R. &0 W.
Elevation: 1301

Date Drilled: June 30, 1977, E

O- 4 Soil, brown, silty, sandy, clavey
4- 9 Clay, brown, silty, pebbly, very sandy ¢(till)
Q- 29 Clay, brown, silty, sandy, pebbly (till)
29=- 44 Clay, gvray, silty, pebbly, sandy (till)
44— 55 fand, medium to coarse
35~ 746 Gravel, fine to medium
76109 Clay, silty, sandy, very gravelly
109-114 Shale, medium gray, silty, with sandy lavers
1141406 Shale, medium gray, silty, with bentonite lavers
ELBE B

Test Hole 60

Location: NW NW NW SW sec. 16, T. 104 N., R. 61 W.
Elevation: {308

Date Drilled: June 14, 1977, R

-



Test Hole 62
Location: SE SE SW SW
Elevation: {279

Date Drilled: June 9, 1977, R

O- 2 Topsoil, dark brown

2= 4 Clay, brown, silty, sandy,

4- B Gravel

8- {2 Clay, brown, silty, sandy,

§2—- &1 Clay, gray, silty, sandy,

&i— &7 Sand, fine to medium,

47— 98 Chalk, aray,

28-104 Chalk, gray, slightly sandy;
1904 feet, abandoned hole

L A

—R -

Test Hole 40 == continued.
9- 1 Topsoil, silty
i- 23 Clay, vellow, silty, pebbly; soft
23~ 25 Gravel, fine
25— 39 Clay, vellow, hard, silty, pebbly (till)
39— 41 Sand, fine to medium
49~ 44 Clay, vellow, silty, pebbly; compact (till)
44— 44 Gravel, fine and sand, coarse
46— 63 Clay, gray, silty, pebbly; compact
63— 88 Gravel, fine and sand, coarse, shaley, coarser with
increasing depth
88-100 Clay, gray, sandy, pebbly
100-119 Chalk, Llight and dark aray (Niobrara Formation)
119-427 Sandstone, gray; soft
427-134 Sandstone, very compact lavers
i3i-148 shale, with softer, sandy shale Lavers
148-155 Shale, compact
* ¥ ¥ %
Test Hole &1
Location: SW SE SW SW sec. 17, T. 104 N., R. &0 W.
Elevation: 12746
Date Drilled: May 15, 1979, A L
90— 42 Clay, brouwn, sandy; well—-sorted (till)
i2- 18 Marl, gray; very moist
ig- 22 Marl, gray; saturated
22— 23 Clay, dark blue; moist
23— 28 Sand, dark brown, medium, some pebbles; well-sorted
* ¥ O ¥

sec._i?, T. 104 N., R. 60 W.

pebbly (till)

pebbly (till)
pebbly (till)
very woody
silty (Niobrara Formation)

lost circulation at



Test Hole 43

Location: SE SE SE SW sec. 17, T. 104 N., R. 60 W,
Elevation: 1300

Date Drilled: June 9, 1977, R

0- 2 Soil, brown, silty, sandy, clavey
2- 11 Clay, brown, silty, pebbly, very sandy (till)
ii—- 26 Clay, brown, silty, sandy, pebbly ¢(till)
26— 43 Clay, aray, silty, sandy, pebbly (+ill)
43~ 58 Sand, medium to coarse, and gravel, medium to
coarse
58—~ 73 Clay, gray, silty, sandy, gravelly, quite sandy
(till)
T3~ 77 Clay, gvay, silty, sandy, pebbly, some shale pebbles
(till)
77— 86 Clay, gray-white
86126 Clay, gray-white, sandy, pebbly (Niobrara Formation)
i26-128 Sandstone
128143 Chalk, light gray, hard, interbedded with shale
143-153 Sandstone, gavay, fine; soft
153-1464 Sandstone, vellow changing to gray at about 160

feet, fine; very compact, cemented
146185 Shale, gray; =zoft

¥ O* ® ¥

Test Hole &4

Location: SE SE SE NE sec. 18, T. 104 N., K. 460 W.
Elevation: {307

Date Drilled: September 13, 1979, B

- 2 Topsoil, black
2= 17 Clay, tan, sandy, pebbly {till)
i7- 38 Clay, light gray, silty, with red=-brown streaks
38~ 82 Clay, gray, sandy, pebbly (till)
g2~ 91 Sand, medium to coarse
9i- 27 Gravel, medium
@7-101 Sand, slightly clavey
101125 Chalk, white to lLlight gray; calcareous (Niobrara

Formation)

L

Test Hole &5

Location: NW NE NW NW sec. 18, T. 104 N., R. &0 W.
Elevation: i302

Date Drilled: June 10, 1977, R

0= "1 Topsail

i- 39 Clay, vellow, silty, pebbly (till)
39— 47 Clay, avay, silty, pebbly {(till)
47— 49 Gravel, fine
49— 85 Clay, avay, silty, pebbly (till)
85— 95 Gravel, fine to wmediumn

Bt 3o



Test Hole 45 —-- continued.

P5-126 Chalk, light gray to white (Niobrara Formation)
126-153 Chalk, interbedded light and davk gray zones
i53-148 Sfand, cemented
168-172 Sandstone, vellow; cemented, compact
172-183 Sandstone, softer, interbedded with very compact

cemented sandstone
183-200 Shale, dark gray

* ¥ X

Test Hole &6

Location: SE SE SW SW sec. 13, T. 104 N., R. 61 W.
Elevation: 1300

Date Drilled: June 7, 1977, B

Q- 1 Topsoil, brown, sandy
i- & Clay, vellow, very sandy (t+ill)
&- 8 Sand, fine
8- 10 Clay, vellow, silty, sandy (till)
19— 16 Sand, fine
{6~ 29 Clay, vellow, silty, pebbly (till)
29— 43 Clay, gray, silty, pebbly (till)
63— 18 Sandstone, fine, interbedded with shale (Codell
Sandstone)
75~ 74 Sandstone, vellow, fine, very compact
SRR I

Test Hole &7 y

Location: SE SE SE SE sec. 13, T. 104 N., R. &1 W.
Elevation: {290

Date Drilled: June 8, 1977, E

g- 2 Topsoil, vyellow, silty, sandy

2= 21 Clay, brown, silty, sandy, pebbly (till)
29—~ 28 Sand, coavrse, gravelly, fine
25— 34 Clay, vellow, silty, pebbly (till)
34—~ 47 Clay, aray, silty, pebbly (till)

47~ 64 Clay, Light gray, chalky

&4~ 82 Chalk, shaley, interbedded with shale (Niobrara
Formation)

B82-109 Sandstone, gray, very fine

i99-125 Shale, gray, soft

*O® RO

Test Hole 48

Location: NW NW NE NE sec. 14, T. 104 N., R. 61 W.
Elevation: 1280

Date Drilled: June 13, 1977, B .

- 1 Topsoil, dark brown, sandy

~36..



Test Hole 48 -- continued.

i- 4 Sand, very fine, silty

4- 17 Clay, vellow, silty, pebbly (till)

i7- 24 Gravel, fine, sandy

24—~ 41 Clay, gray, silty, pebbly (till)

49~ 45 Shale, silty, chalky

45~ 32 Chalk, dark gray, shaley with white specks
52— 70 Chalk, Light gray
70-109 Chalk, Llight gray, interbedded with compact gray

) chalk :

109-143 Chalk, gray, with white specks, interbedded hard and

soft lLavers
143-1465 Sandstone, soft, interbedded shale laver
145-475 Shale, dark aray, soft
175200 Shale, dark gray, compact

LR

Test Hole 49

Location: NW NW NW NW sec. 15, T. 104 N., R. 61 W.
Elevation: 1301

Date Drilled: June 18, 1977, H.

0~ 3 Topsoil, light brown, silty, sandy

3- 14 Clay, brown, silty, pebbly, very sandy (till)

f4- 34 Clay, brown, silty, sandy, .pebbly (till)

3i—- 37 Clay, gray-brown, silty, sandy, pebbly; quite com-
pact (t+ill) -

37~ 856 Clay, gray, silty, sandy, pebbly (till)

56— 41 Sand, coarse, gravel, fine

di— &7 Shale

&7— &9 Clay, silty, sandy, pebbly

&9- 75 Chalk, loss of circulation, abandoned hole at 75
feet (Niobrara Formation)

* % X ¥

Test Hole 70

Location: SW SW SW SW sec. 13, T. 104 N., R. 62 uW.
Elevation: 1327

Date Drilled: June &, 1979, R

O- 1 Topsoil, dark gray, silty

i- 3 Clay, Llight gray, silty

3- 43 Clay, vellow, silty, pebbly (till)

{3- 45 Gravel, fine .

i5- 17 Clay, vellow, silty, pebbly (till)

17— 39 Clay, gray, silty, pebbly (till)
3i- 33 Chalk, Llight gray~white (Niobrara Formation)
33~ X4 Chalk, aray

36~ 41 Sand, dark agray, sandy
49— 964 Shale, dark gray, sandy
P4E-104 Sandstone (Codell Sandstone)

-3 7 -



Test Hole 70 -- continued.

1904-120" Sandstone with shale lavers, sandy
{20-137 Shale, dark gray (Carlile Shale)
137-140 Shale, gray, silty; soft

EL .

Test Hole 71 '
Location: NW NW NE NW sec. 14, T. 104 N., R. &2 W.
Elevation: 1324

Date Drilled: June 23, 1977, E

- 3 Soil, vyellow, clayey, silty, sandy
3~ 912 Clay, brown, silty, pebbly, very sandy (till)
i2- 14 Sand, coarse, and gravel, medium to fine
16— 26 Clay, brown, silty, sandy, pebbly (till)
26— 45 Clay, gray, silty, sandy, pebbly (till)
45~ 5@ Sand, coarse, gravel, medium to fine
58~ &5 Shale, dark gray, abandoned hole at 465 feet due to

aravel caving in

E I

Test Hole 72

Location: NE NE NE NE sec. 24, T. 104 N., R. 62 W.
Elevation: 1327

Date Drilled: July 27, 4978, R

O- 1 Topsoil, brown, silty
i- 19 Clay, vellow-brown, silty, pebbly (till)
19— 26 Clay, aray, silty, pebbly <(till)
26=- 28 Gravel, medium, oxidized
28~ 34 Clay, aray, silty, pebbly (till)
I4-437 Chalk, light gray, some calcareous shale (Niohrara
Formation)
137-230 shale, gray and dark gray, very sandy at 171 feet to
218 feet
% ¥ K B

Test Hole 73

Location: NW NW NW SW sec. 20, T. 104 N., F. &1 W.
Elevation: 1330

Date Drilled: June 22, i977, B

- Topsoil, dark brown, silty
- 26 Clay, vellow, silty, pebbly, some gravel lavers

Ctill)

26~ 33 Clay, vyellow-gray, silty, pebbly (till)

33— 41 Clay, gray, silty, pebbly (till)

49— 94 Chalk, g9ray turning darker and finer with depth
(Niobrara Formation)

6—-106 Chalk, lighter gray

B



Test Hole 73 =-- continued.

{04-153 Chalk, light gray to white

{53-147 Sand, dark gray, very fine; cemented {Codell Sand-
stone)
167-174 Shale, gray
174-195 Shale, sandy, with compact sandstone lavers
195~ Sandstone, yellow-orange, very hard, could not drill
through it
R I

Test Hole 74

Location: NW NE NW NE sec. 21, T. 104 N., R. &1 W.
Elevation: 1307

Date Drilled: July 28, 1978, R

9- 38 Clay, vellow-brown, with thin sand Layers (till)
38—~ 44 Clay, gray, silty, pebbly (till)
44~ 78 Chalk, Llight gray (Niobrara Formation)
78~ 81 Chalk, gray
81121 Sandstone
i29-133 Shale, gray, sandy

133-140 Shale, gray

¥ O® O ¥ ¥

Test Hole 75

Location: NW NW NW NE sec. 29, T. 104 N., R. &1 W.
Elevation: 1312

Date Drilled: June 22, 1977, R

Q- 1 Topsoi'l, brown, silty
f- 24 Clay, vellow, silty, pebbly, some gravel lavers
Ctill)
24- 37 Clay, gray, silty, pebbly (till)
37— 78 Chalk, light gray (Niobvara Formation)
78~ 79 Sandstone, white; very hard
79—~ 93 Sandstone, gray, some shale; soft
93— 246 Shale, dark aray; soft
PE~120 Fandstone, dark gray, with interbedded shale
120- Yandstone, vellow; very hard, could not drill
through it
L

Tegt Hole 74

Location: SE NE NE NE sec. 22, T. 104 N., F. &1 W.
Elevation: 13090

Date Drilled: June 7, 1977, R

O- 3 Topsoil, vellow, clayey, silty, sandy
3- 21 Clay, brown, silty, sandy, pebbly (till)
29— 24 Sfand, coarse, gravel, fine

b



Test Hole 746 -- continued.

26— 28 Clay, brown, silty, sandy, quite gravelly (till)

28~ 32 Clay, gray, silty, sandy (till)

32— 39 Gravel, medium to coarse

39~ 44 Clay, gvay, chalky

49— 76 Clay, Llight blue

76— 82 Clay, gray, chalky

82~ 90 Clay, gray, chalky, some pebbles, coarse gand, some
organic

?0- 98 Shale, chalky

?8-104 Clay, chalky, silty, sandy, pebbly

194-119 Shale, sandy, pebbly, interbedded with thin lavers
of fine to medium sand, hard cemented zone at
i1é6 feet (Cavlile Shale)

119-134 Sandstone, fine, pebbly; cemented, very hard

L I

Test Hole 77

Location: NE NW NW NE sec. 23, T. 104 N., R. &1 W.
Elevation: {299

Date Drilled: June 7, 1977, K

9- 1 Topsoil, brown, silty
i- 418 Clay, vellow, silty, pebbly (till)
8- 19 Gravel, fine to medium
i9- 22 Clay, vellow, silty, pebbly (till)
22—~ 329 Shale, dark aray, sandy
39— 44 Gravel, coarse
41— 47 Silt, gray
47-107 Chalk, white, clavyey, silty (Niobrara Formation)
107-1414 Shale, very sandy
ifi=-127 Sandstone, fine to medium, interbedded with gray
shale
127-130 Sandstone, yvellow, very fine; too hard to drill
through
F I I

Test Hole 78

Location: SW SW SW NW sec. 24, T. 104 N., R. &1 W.
Elevation: 1304

Date Drilled: June 7, 1977, R

Q- 2 Topsoil, dark brown

2- 5 Sand, brown, coarse, silty

5- 17 Clay, brown, silty, sandy, pebbly (till)

17— 27 Clay, gray, silty, sandy, pebbly (till)

27— 38 Clay, agray, silty, pebbly, wvery sandy (till)

38~ 43 fand, medium to coarse, clavey, silty

43— 51 Clay, gvay, fairly chalky; soft

59— 56 Chalk, gray—-white, interbedded with darker and more

clayey matervial (Niobrara Formation)

)



Test Hole

56~ 58
58~ 43
63~ 72
72~

78 == continued.

Chalk, gray, sandy, pebbly

Sand, brown, pebbly; cemented, interbedded with less
cemented sand '

Sand, brown-gray, medium to fine, some small peb-
bles, cemented, interbedded with thin lavers of
hard, well-sorted sand

Quartzite(?)

L I

Test Hole 79

Location:

Elevation:

NE NE NE SE sec. 24, T. 104 N., R. 61 W.

1295

Date Drilled: June 9, 19277, R

O- 1
i Bl I
fi=- 14
i4- 53
53— &2
62— 64
b4- 75
75— 95

Topsoil, black, sandy

Sand, fine

Clay, vellow, very gandy, very pebbly (till)

Clay, gvay, silty, pebbly (till)

Sandstone, Llight brown, fine (Codell Sandstone)

Sandstone; cemented

Sandstone, soft, interbedded with hard cemented
Lavers

Shale, dark gray

EE

Test Hole 80
Location: SE SW SW SE sec. 24, T. 104 N., R. 61 W.

Elevation:

1305

Date Drilled: June 2, 1977, R

0~ 15
13- 25
25- 47
47~ 84
84-1417

i17-

Clay, vellow-brown, sandy, silty (till)

Clay, aray, silty, sandy, pebbly, some gravel
stringers (till) ;

Clay, gray, sandy, gravelly (till)

Sandstone, brown; well cemented, wvery compact
(Codell Sfandstone)

Shale, aray, bentonite at 105 feet

Quartzite

* K WO

Test Hole 81

Location:

Elevation:

NW NW NW NE sec. 19, T. 104 N., R. 60 W.

1245

Date Drilled: June 8, 1977, R

- 1
i- 2
2= 9
- 12

Topsoil, black

Clay, silty .
Sand, fine to coarse
Silt, dark gray

—f -



Test Hole 81 -- continued.

i2- 23 Clay, gray, silty, pebbly (till)

23—~ 34 Gravel, fine to medium

34 BY Chalk, light gray, silty, some interbedded shale;
compact (Niobrara Formation)

59- 77 Sandstone, gray, some interbedded shale; compact

77— 24 Shale, Llight gray, some bentonite

?i-118 Sandstone, interbedded with thin lavers of shaley

material, some pebbles, some Lavers of highly
cemented sandstone

i18-126 Shale, gray, silty

§26-155 Shale, gray, silty, sandy, some bentonite, grades
into more pure gray shale

Remarks: Water flowed after drilling

E L

Tezt Hole 82

Location: SW SW SE SE sec. 19, T. 104 N., R. 40 W.
Elevation: 1293

Date Drilled: June 1, 1977, R

o- 9 Sand, medium to fine .
P~ 10 Gravel, fine
i0- 214 Clay, gray, silty, pebbly (till)
29— 26 Sand
26~ 67 Clay, gray, sandy, pebbly; rock at 34 feet (till)
&7—- 74 Gravel, fine to medium
7i— 84 Chalk, light aray to white {(Niobrara Formation)
84~ 85 Gravel(?), concretion(?)
85— 914 Sandstone, brown, cemented
Pi-911 Sandstone, brown, less cemented
1949- Rock, hard, auartzite cuttings
® O® * *

Test Hole 83

Location: SW SW SW SW sec. 20, T. 104 N., R. 60 W.
Elevation: 1287

Date Drilled: June 28, 1978, A

Q- 1 Topsoil

- 42 Clay, vellow-brown, sandy; moist

2~ 17 Clay, brown, sandy; moist

i7- 35 Sand, gray, medium to fine, clavey; saturated

35— 38 Silt, black; dvy

*Oo® w M



Test Hole 84

Location: SW NW NW SW sec. 24, T. 104 N., K. 60 W.
Elevation: 1240 ;

Date Drilled: June 13, 1977, R

- 4 Topsoil, brown
i- 4 Silt, dark brown
4- §7 Gravel, medium, with clay lavers
17— &4 Chalk, light gray (Niobrara Formation)
44— 89 Shale, gray, some sand and silt
89~ 90 Clay, Light gray, chalky
PO~ 93 Sandstone, fine to medium, well-sorted, partially
cemented, interbedded with silts and shales
P3- 99 Sandstone, Light brown
P9-103 Fandstone, vellow, partially cemented, silty
103120 fandstone, brown, fine, cemented, interbedded with

thin gray shale lavers
120-140 Shale, gray

FRemarks: Water flowed after drilling

ELIEE

Tezt Hole 85

, Location: NE NE NE SE sec. 21, T. 104 N., R. 460 W.
Elevation: 1297 :

Date Drilled: June 27, 1977, R

o- 2 Topsoil, dark brouwn

2= 41 Clay, vellow, silty, pebbly (till)

49— 49 Clay, vellow, silty, pebbly, very compact (till)
49—~ 56 Clay, gray, silty, sandy, pebbly {(till)

56~ 41 Sand, medium to coarse _

b1~ &3 Clay, gray, silty, pebbly (till)

63— 70 Gravel, fine to medium

70~ Té Clay, g9ray, sandy, pebbly (till)
T46-102 Chalk, Light gray (Niobrara Formation)

i92-107 Siltstone, aray, chalky, with interbedded sand
(Codell Sandstone)
107-1410 Sandstone, yellow, with cemented lavers
F10-116 Shale, gray, silty, with Lavers of sand
116-140 Shale, gray, silty, sandy
® ¥ ¥ ¥

Test Hole 86

Location: NW NW NW NW sec. 19, T. 104 N., R. 59 W,
Elevation: {1297

Date Drilled: August 10, 1978, R

0- 1 Topsoil, black

- 25 Clay, vellow, silty, pebbly (till)
25- 88 Clay, agray, silty, pebbly ¢(till)
88~ 92 Gravel, fine

— T



Test Hole 86 -~ continued.

22-106 Clay, gray, very sandy (till)

1046—-109 Gravel, fine

109121 Clay, gray, silty, pebbly (till)
i21-188 Shale, gray (FPierre fhale)

188-1924 Sandstone, brown to tan; very compact

124—-195 Quartzite

¥* ¥ M X

Test Hole 87

Location: SW SW SE NE sec. 28, T. 104 N., R. 60 W.
Elevation: 1280 A

Date Drilled: June 28, 1977, R

o- 2 Topsoil, dark brown, silty

2- 33 Clay, vellow, silty, pebbly (till)

33~ 39 Clay, gray, silty, sandy, pebbly (till)

39- 58 Sand, coarse, and gravel, fine to medium

58—~ &0 Clay, avray, silty, pebbly (till)

b0~ 63 Gravel, medium to coarse

63= 465 Clay, gray, very gravelly

&5~ 85 Chalk, light gray, loss of circulation (Niobrara

Formation)
¥ OW R

Test Hole 88 ;
Location: SE SE NE NW sec. 28, T. 104 N., R. 60 W.
Elevation: 1289

Date Drilled: June 28, 1977, R

o= 4 Topsoil, light brown, silty

i=- 2 Silt, tan

2= 17 Clay, vellow, silty, pebbly (till)

17— 24 Clay, gray, silty, pebbly (till)

24~ 24 Sand, medium
26— 52 Clay, gvray, silty, pebbly (till)
52— &7 Sand, gray, fine to medium
67~ 84 Gravel, fine to medium, and sand, coarse
84-148 Shale, gray, and light gray (Niobrara Formation)
148-133 Shale, aray, with silt and sand Llavers
133-155 Shale, avay, silty

TR I I

Test Hole 89 (Observation Well DN-4&74)

Location: SE SW SW SE sec. 29, T. 104 N., R. &0 W.
Elevation: {295.91

Date Drilled: June 8, 1967, G

0- 3 Topsoil
3~ 4 Sand

-4 4 -



Test Hole 89 == continued.

4- ©Q Gray clay

9- 19 Yellow clay

i9— 74 Blue clay

74— 79 Chalk and blue clay

72103 Blue clay and white clay
103-108 Gray and white clay mixed
i98-112 Gray clay
912-9417 Coarse sand
f17-922 Interbedded blue clay and gravel
122-125 Gravel
125133 BElue clay
133-140 Gravel and interbedded clay
140- Rock, bottom of the hole

NOTE: Took water from 122 feet
¥ O¥ M M
Test Hole 960

Location: NW SW SW NW sec.
Elevation: 13014

30, T. 104 N., R. 60 W.

Date Drilled: June 8, 19277, B
O~ 1 Topsoil, black, silty
f=- 9 Clay, vellow, silty (till)
Q- 23 Clay, aray, silty, pebbly (till)
23~ 24 Sand, fine to medium
26— 44 Clay, very sandy, pebbly {(till)
446~ 48 Sand, fine
48~ &7 Chalk, Llight aray {(Niobrava Formation)
47-108 Sandstone, gray, fine, hard lavers, shale lavers at
746 feet to 78 feet
108-125 Shale, dark agray
N

Test Hole 91 _
Location: SE SW SE SW sec. 30, T. 104 N., R. &0 W.
Elevation: {1300

Date Drilled: June 10, 1977, R
(ORI Sand, brown, medium, well-sorted
11— 48 Clay, gray, silty, pebbly, sandy (till)
48~ 74 Clay, Light gray
Té- 79 Clay, Light gray, chalky, silty, sandy, pebbly
TP=-104 Shale, gray, silty, sandy
104127 Sandstone, partially cemented, shaley (Codell Sand-
stone)
{27-134 Shale, gray, silty {(Carlile fhale)
{34 Quartzite? (fFioux Quartzite)

*® W
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Test Hole 92 :

Location: NW NE NE NE sec. 26, T. 104 N., R. 61 W.
Elevation: 1307

Date Drilled: June 3, 1977, R

O- 11 Sand, brown, medium to coarse

11— 43 Clay, g9ray, sandy, pebbly (till)

43~ 49 Gravel, medium to coarse

49~ 75 Sandstone, brown, well cemented; compact {(Codell
fandstone)

i o S Sandstone, brown, less cemented

P2-104 Shale, gray

¥ K X ¥

Test Hole 93

Location: NE NW NW NE sec. 26, T. 104 N., R. &1 W.
Elevation: 1312

Date Drilled: June 6, 1977, B

9- 1 Topsoil, dark brown
1=-33 Clay, brown, silty, sandy, pebbly (till)
37— 42 Sand, brown, silty, pebbly
42— 43 Siltztone, red
43~ Quartzite
® ¥ W9

Test Hole 24

Location: NW NW NW NW sec. 26, T. 104 N., R. 61 W.
Elevation: 1311 :

Date Drilled: June &, 1977, ER

- 3 Topsoil, dark brown, silty, sandy
3-8 Sand, brown, fine, very silty
8- 25 Clay, brown, silty, sandy, pebbly (till)
25- 30 Sand, coarse, gravel, fine, orange-brown; partially
cemented
20~ 47 Clay, gray, silty, sandy, pebbly (till)
47 - Boulder, abandoned hole at 47 feet
® ¥ ¥ W

Test Hole 95

Location: NE NE NE NE sec. 27, T. 104 N., R. 62 W.
Elevation: {349

Date Drilled: June 5, {979, R

0~ 1 Topsoil, black
j— 26 Clay, vellow-brouwn, silty, pebbly (till)
" 26~ 38 Clay, agvray, silty, pebbly (till)
38~ 44 Sandstone, brown; some black sandstone; hard
46— 55 SJandstone, brown; chunks of black sandstone
55~ 63 Sand, black

....4&....



Test Hole 95 -- continued.

63435 Shale, black; interbedded sand Llenses
135-140 Shale, dark gray

KL

Test Hole 246

Location: SE SE SE SE sec. 33, T. 104 N., R. 61 W.
Elevation: 1318

Date Drilled: July 27, 1978, E

o~ 4 Topsoil, brown, sandy

i- 4 Sand, fine, oxidized

4~ 44 Clay, vellow, silty, pebbly {(till)

i4- 33 Chalk, Light gray (Niobrara Formation)

33—~ 37 Chalk, gray, shaley
37~ 46 Chalk, Light gray

44— 50 Shale, brown and gray; compact
50— 55 Sandstone, brown and gray
55— 87 Sandstone, brown; very compact
87-125 Shale, gray

® ¥ K

Test Hole 97

Location: SW NW SW SW sec. 34, T. 104 N., R. &0 W.
Elevation: 128%

Date Drilled: May 146, 1979, A

Q- 3 Sand, davk brown, medium, pebbly, well-sorted; dry
- 4 Gravel, Light brown, sandy
b— 23 Chalk, white and vellow, calcareous; moist

I

Test Hole 98

Location: SW SE SE SW sec. 34, T. 104 N., R. 60 W.
Elevation: 1270

Date Drilled: May 15, 1979, A

O- {2 fand, brown, silty, well-sorted
i2- 23 Clay, gray, sandy, pebbly, non—-calcareous {(till)
* X W OW

Test Hole 99

Location: SW SE SE SE sec. 35, T. 104 N., R. 60 W,
Elevation: 122

Date Drilled: August 3, 1977, R

- 75 Silt, brown, clavey
5~ 77 Silt, dark brown, gravelly, sandy; compact
77— 84 Gravel, medium, subrounded

e £} e



Test Hole 99 -- continued.

84— 95 Clay, shaley, chalky

L I

Test Hole 100

Location: SW NE NW SW sec. 34, T. 104 N., R. &40 W.
Elevation: 1210

Date Drilled: August 3, 1977, R

o- 2 ‘Topsoil, black; dry

2= 7 Sand, fine to medium, clavey, silty
- 4§12 Clay, brown, silty, sandy

12— 18 Chalk, weathered (Niobrara Formation)
18- 23 Chalk, gravy

FLEE

Test Hole 1014

Location: NW NE SW SW sec. 36, T. 104 N., R. &0 W.
Elevation: 1223

Date Drilled: May 15, 1979, A

o- 2 Topgoil, dark brown, silty, sandy

2= 15 Clay, brown and vellow-brown, silty, sandy; satu-
rated (Niobravra Formation)

15— 23 Clay, davk gray, very compact; moist {(MNiobravra

Formation)

I

Test Hole 162

Location: NE NW NW NW sec. &, T. 103 N., R. 52 W.
Elevation: 1294

Date Drilled: July 31, 1978, R

O- 1 Topsoil, black
i- 18 Clay, Light brown (till)

8- 30 Clay, gray (till)

30— 36 Sand, gray, fine to medium, subrounded

35~ 45 Clay, agvay (till)

45—~ 47 Gravel, medium to coarse, subangular

47~ 49 Clay, gvay, pebbly (till)

49— 53 Sand, gray, fine to medium, subrounded to subangular
53— @2 Clay, agvay (till); aray silt from 53 feet to 54 feet
P2-102 SJandstone, white to brownish-white; hard, cemented

(Codell fandstone)

102-147 Shale, gray; havrd, greasy

147-149 Sandstone; hard, well-cemented

149-222 Shale, aray; hard, arveasy {(Carlile Shale)
222-223 Gluartzite; extremely hard

% ¥ ¥
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Test Hole 103

Location: NW SW NW SW sec. 1, T. 103 N., K. 690 W.
Elevation: 1292

Date Drilled: August 5, 1977, R

O—- 4 Silt, brown, sandy, clavey
4- 41 Chalk, light brown, appears weathered (Niobravra
Formation)

) P Chalk, gray; compact
22- 25 Chalk, brown, compact; lost circulation at 35 feet

Temporary Observation Well: 50 feet from James River; 35
feet of 2-inch FVC casing

L I

Test Hole 104

Location: SE SW SW SW sec. 1, T. 403 N., R. &0 W.

Elevation: 1218 2%
Date Drilled: August 3, 1977, R }E 1

o- 2 Alluvium, silty, sandy o+
2~ 42 Chalk, Light brown, appears weathered; compact
(Niobrara Formation)
{2~ 39 Chalk, aray; compact .
39— 83 Chalk, dark gray; compact

83— 95 Shale, black; greasy

* K X X

Test Hole 105

Location: NW NW NW NE sec. 2, T. 103 N., R. &0 W.
Elevation: {1225

Date Drilled: June 28, 1977, R

o~ 3 Topsoil, brown, silty, sandy

i Clay, brown, silty, sandy

B 42 Chalk, vellow {(Niobrara Formation)

i2- 14 Shale, gray, interbedded with vellow chalk
14~ 47 Shale, gray, chalky; compact

W dg i ) Shale, aravy

ELE I

Test Hole 106

Location: NE NE SW SW sec. 2, T. 103 N., R. 40 W.
Elevation: {290

Date Drilled: June 28, 1977, B

A=t 2 Topsoil, Liaht brown
2« 48 Clay, vellow, silty, pebbly (till)
18- 48 Clay, aray, silty, pebbly (till)
48- 52 Gravel, very coarse
Se="78 Clay, aray, silty, sandy, pebbly (till)

) Qe



Test Hole

78~ 87
87— 90
?0- 95

{946 == continued.

Gravel, fine to medium
Gravel, medium to coarse
Chalk, light gray to white (Niobrara Formation)

¥ ¥ X ¥

Test Hole 107 _
Location: NE NE SE NW sec. 3, T. 103 N., R. 60 W.

Elevation:

1289

Date Drilled: June 29, 1977, R

O— 11
11— 22
22— 58
58-111

i11-148

118-142
142-147

147-170
{70200

Sand, brown, fine to medium :

Clay, gray, silty, pebbly, very sandy (till)

Clay, gray, silty, sandy, pebbly (till)

Clay, light gray

Shale, medium 9ray, silty, interbedded with chalky
clay

Shale, gray, silty, sandy, chalky in places, some
bentonite

Shale, sand lenses

Sand, fine to medium

Shale, contains silty hard lavers

* ¥ X X

Test Hole 108

Location:
Elevation:

NW NW NW NW sec. 6, T. 103 N., R. 60 W.

1310

Date Drilled: ﬁugu;t 2, 1978, R

o- 2

2- 26
24~ 42
42- 43
63-1148
118-140

Topsoil, brown, sandy

Clay, brown, sgilty, sandy, pebbly (till)

Clay, gray, silty, sandy, pebbly (till)

Chalk, light gray, highly calcareous; appears to be
a sandstone lens from 45 to 446 feet; chalk is
very brittle from 46 to 63 feet (Niobrara Forma=-
tion)

Sandstone, and sand, well-sorted; well-cemented be-—
low 103 feet '

shale, gray

¥ K ¥ K

Test Hole 109

Location:
Elevation:

SE SW SE SW sec. 4, T. 103 N., R. &1 W.

1326

Date Drilled: June 8, 1978, A

O-
i- 6
&= 114

f9- 21

Topsoil, black, silty, sandy; dry
Sand, vellow-brown, clavey; moist
Filt, brown, sandy, pebbly; moist
Chalk, gray; moist (Niobrara Formation)

1o



Test Hole 109 —-— continued.

29— 28 Chalk, Llight gray, sandy; saturated, very compact

ELINE

Test Hole 110

Location: SE SE SE SE sec. 4, T. 103 N., R. 61 W.
Elevation: {341

Date Drilled: June 8, 1979, A

Q- 1é Silt, vellow-brown, clavey, pebbly; moist

6~ 25 Chalk, g9ray; wmoist (Niobrara Formation)
I

Test Hole 111

Location: NE NE NE NE sec. 5, T. 103 N., R. &1 W.
Elevation: 1333

Date Drilled: June 28, 1978, A

o- 2 Topsoil _

2=~ 20 Clay, vellow-brown, sandy; moist
20— 23 Clay, grav—brown; moist
23— 25 Chalk, gray; moist, compact

* ¥ H

Test Hole 1412

Location: NW NW NW NW sec. 4, T. 103 N., R. &1 W.
Elevation: 1342

Date Drilled: July 26, 1978, R

O- 1 Tapsoil, dark gray, sandy

f- 20 Gravel, medium
20~ 42 Chalk, Liaht gray
43— 47 Sandstone, dark gray, chalky
47~ 53 Sandstone, brown, hard
53~ 79 Shale, gray, very sandy
79~ 95 Sandstone, vellow, very hard
PE-~125 shale, gravy

®O% X I

Test Hole 113

Location: NW NW NW SW sec. 7, T. 103 N., R. &1 W.
Elevation: {1353

Date Drilled: May 17, 1979, A

(till)

- 4 Topsoil, black, sandy
i- 5 Gravel, brown, coarse; drvy
5- 20 Chalk, vellow-tan, clavey; very moist, saturated at

& feet (Niobrara Formation)

_Slj -



Test Hole 143 -- continued.

20— 23 Chalk, light blue, clayey; saturated, slightly cal-
careous

I

Test Hole 114

Location: NW NW NW NW sec. 12, T. 103 N., K. &1 W.
Elevation: 1320

Date Drilled: June &, 1979, R

Q- 9 Topsoil, black

i- 48 Clay, vellow-brown, silty, pebbly, rock at i8 feet
ig- 27 Chalk, white
27— 48 Chalk, gvayish=brown, silty
48~ 99 Sandstone, alternating compact and soft lavers
P9-110 Shale, Llight gray; compact, greasy

Observation well: 100 feet of 2~inch FVC casing

ELE I

Test Hole 115

Location: NE NE NE NE sec. 11, T. 103 N., R. &0 W.
Elevation: {227

Date Drilled: August 3, 1977, R

-

Q- 2 Topsoil

2- 3 Sand, fine, rounded

3= 18 Silt, brown, some fine sand, Llight to dark brown
18- 25 Silt, lLlight brown, clavyey, very compact

25— 40 Silt, Llight gray, clavey, very compact

40— 85 Silt, agray to gareenish, clayey, very compact

* Xk ¥ X

Test Hole 144

Location: SE NW SW NE sec. 12, T. 103 N., R. 60 W.
Elevation: 1208

Date Drilled: August 5, 1977, R

Q- 2 Tapsoil, brown

2= 413 Silt, black, very clayey

i3~ 34 Filt, dark green to black, sandy, fine, subrounded
to rounded, very clayey, abundant shell fragments

34~ 42 Jilt, gray-white, chalky, clavey, gsandy, fine, sub-
rounded : :

42— 54 Chalk, vellow-white to brown, compact (Niobravra
Formation)

S54- 75 Silt, black, very compact

T5=-100 Silt, gray-white, chalky, clayvey

w® M ¥
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Test Hole 117

Location: NE NE NW NE sec. 13, T. 103 N., R. 60 W.
Elevation: 1212

Date Drilled: August 5, 1977, H

o- 2 Topsoil, black

2- 14 Silt, black, clavey

i4- 22 Silt, black to dark brown, clavey, some shell frag-
ments

22— 2 Silt, greenish-black, clavey, some shell fragments

29— 33 Silt, gray-white to cream color, chalky

33—~ 37 Chalk, gravy-white to vellowish-cvream color; compact

(Niobvavra Formation)
37— 55 Chalk, gray—-white; compact
55~ 75 Silt, black, clayey; compact
TE-100 Silt, gray-white, chalky; compact

EE

Test Hole 118

Location: SE SE NE SE sec. 13, T. 103 N., R. 460 W.
Elevation: 1212

Date Drilled: August 2, 1977, R

Q- 1 Topsoil

i- 4 Sand, brown to blackish-~brown, fine to medium,
rounded

4- 8 Clay, dark brown

8- 18 Silt interbedded with fine to medium sand, brownish-

black; sulfate odor on samples, very clayey, some
chalk and small shells

18- 55 Clay, gray, silty, some chalk and a few small shells,
some intermittent lavers of light green clay

55— 454 Clay, Light agareen to gray, silty, zome very fine
sand

&4—- 75 Gravel, red-brown, predominantly chalk pebbles, fine

to medium, subrounded to subangular

75— 83 Chalk, white to light gray; dry, compact (Niobrara
Formation)

83-100  Clay, light gvay, very compact, chalky and shaley

Temporary Observation Well: 77 feet of 2-inch FVYC casing
¥ W I

Test Hole 119

Location: SE SE SE NE sec. 13, T. 103 N., R. &1 W.
Elevation: 1329

Date Drilled: June 9, 1978, A

- 3 Topsoil

- 4 Clay, brown-vellow; calcareous

4~ 4 Sand, red-brown, medium to fine; saturated, clean
6= 10 Sand, brown, coarse to medium; saturated, clean

_..53_..



Test Hole 119 == continued.

iO- 158 fand, brown, medium, pebbly; saturated, clean
i5~- 20 fand, gray, silty
20—~ 33 Chalk?; difficult drilling (Niobrara Formation)

¥ K X X

Test Hole 120

Location: SE SW SW SE sec. 13, T. 103 N., R. 61 W.
Elevation: 1345

Date Drilled: May 22, 1979, A

0~ 4 Gravel, brown, medium, sandy; moist
66— 8 Clay, brown, sandy; moist
8- 13 Silt, gray, sandy, calcareous; moist (Niobrara Forma-—
tion)
%W W W

Test Hole {124

Location: SE SE SE SE sec. 13, T. 103 N., R. 61 W.
Elevation: 1307

Date Drilled: August 4, 1978, R

9- 1 Topsoil, black
i- 14 Clay, vellowish~brown (till)}
i4- 18 Clay, gray, silty, pebbly (till)
18- 26 Sand, medium to coarse (reworked Codell?)
26425 Shale, gray, some bentonite at 70 feet; plastic non-

calcareous
I

Test Hole 122

Location: NE NW NE NW sec. 45, T. 103 N., K. &1 W.
Elevation: 1321

Date Drilled: June 8, 1978, A

o~ 3 Silt, gray to brown, organic; moist (topsoil)
- 9 Sand, brown, medium; moist
- 13 Silt, gray; dry
13- 26 Sand, gray, fine; saturated, compact (Codell Sand-
stone) :
¥ % X

Test Hole 123

Location: NE SE NE SE sec. 15, T. 4103 N., R. &1 W.
Elevation: 1330

Date Drilled: May 22, 1979, A

0- 42 Chalk, white, clayey; moist, saturated at 5 feet
i2~- 14 Chalk, Llight brown

_54—.



Test Hole 123 -- continued.

14~ 20 Clay, blue; saturated {(shale)
20~ 23 Clay, brown; satursted (shale)
S 1

Test Hole 124

Location: NW NW NW NW sec. 16, T. 103 N., R. 61 W.
Elevation: 1350

Date Drilled: June 7, 1979, R

O—- 1 Topsoil, gray

- 7 Clay, vyellow, sandy

7- 13 Clay, vellow, silty, pebbles (till)
{3~ 45 Chalk, vellow, oxidized

i5— 24 Chalk, gray; stiff

26— 50 Chalk, light gray to white

50~ 52 Sandstone, pink (quartzose?)

52— 55 Shale, gvray, szandy

55—~ 54 Sandstone, black, medium

56— &9 Shale, gray, sandy, interbedded with sandstone
&£9—- 89 Sandstone, brown to aray; compact

849- 93 Shale, gray, gandy
P3-100 Shale, gray

* ¥ E N

Test Hole 125

Location: SW SW SW SW sec. 18, T. 4103 N., R. &1 W.
Elevation: 1382 ’

Date Drilled: July 26, 1978, B

9- 4 Topsoil, dark avay, silty
i- 24 Clay, tan
24- 44 Chalk, davk g9ray, shaley (Niobrara Formation)

4i—- 55 Chalk, Light gray
55~ 97 Chalk, white, shaley; compact

97102 Chalk, light gray to gray, sandy
A02-142 Sandstone, g9ray, chalky, compact
112-114 Shale, dark gray
i14-144 Sandstone, brownish-gray, shaley in places
144-170 Shale, dark gray; some compact zones
I

Test Hole 126

Location: NE SE NE SE sec. 24, T. 103 N., r. &2 W.
Elevation: 1348

Date Drilled: May 23, 1979, A

Q= 4 Topsoil, brown; dry
- & Clay, Light brown, chalky; moist {(till)}
b—- 17 Chalk, vellow-brown; moist, saturated at 8 feet

o E TS e



Test Hole 126 =-= continued.

7= 20 Clay, dark brown, calcareous; saturated (Niobrara
Formation)
20~ 23 Clay, black, very calcareous; saturated
¥ W W #

Test Hole 127

Location: SE SW SE SE sec. 19, T. 103 N., R. &1 W.
Elevation: 1341

Date Drilled: May 23, 1979, R

0- 1 Topsoil, black, sandy; moist
i- 18 Clay, orangish-brown; sandy; moist (till)
i8- 20 Chalk, orangish-brown, very saturated (Niobrara
Formation
20~ 23 Clay, gray; saturated, very sticky
® X WK

Test Hole 128

Location: NW NW NW SW sec. 20, T. 103 N.,R. &1 W.
Elevation: 1357

Date Drilled: May 23, 1979, A

Q- 4 Topsoil, black
4- 9 Clay, vellowish-brown, chalky; moist (till)
- 15 Gravel, brown, medium, sandy; saturated

i5- 48 Chalk (Niobrara Formation)

* ¥ O* %
]
Test Hole {129

Location: SE SE NE NE sec. 29, T. 103 N., R. &i W.
Elevation: 1344
Date Drilled: May 24, 1979, A

Q- 99 Clay, Llight brown, sandy; moist
19~ 21 Chalk, white; saturated {(Niobrara Formation)
29— 23 Clay, blue—-gray; saturated
¥ O ¥ W%

Test Hole 130

Location: SW SW NW NW sec. 29, T. 403 N., R. &1 W.
Elevation: 1349

Date Drilled: May 23, 1979, A

g- 5 Topsoil, black; very moist

5- 7 Clay, gray, sandy; saturated (till)

7= 9 Clay, brown to vellow, chalky; saturated (titll)

G- {2 Chalk, vellow, clavey; saturated (Niobvrara Forma-
tion)

....56...



Test Hole 130 -— continued.

i2- 23 Clay, blue-gray; saturated
ENE T

Test Hole i34

location: SW SW SW NW sec. 29, T. 103 N., R. 61 W.
Elevation: 1345

Date Drilled: May 23, 1979, A

O—- 1 Topsoil, black
i- 410 Clay, Light brown, silty, pebbly; moist (till)
i0- 16 Chalk, orangish-brown; saturated {(Niobrara Forma-
tion)
f6— 20 Clay, gray; moist to saturated
20— 23 Clay, Llight gray; saturated

E R

Test Hole {132

Location: SE NE NE NE sec. 22, T. 103 N., R. 61 W.
Elevation: 1336

Date Drilled: May 22, 1979, A

O—- 4 Sand, bvouwn, slightly pebbly; moist

= 11 Clay, brown, pebbly; moist
i1—- 14 Sand, Light brown, fine, slightly pebbly; moist
14— 47 Sand, dark byrown, fine, slightly pebbly; very

moist
{7~ 20 Chalk, white; moist (Niobrara Formation)
20- 23 Chalk, Light gray; moist
FTE

Test Hole 133

Location: SE SE SE MNE sec. 22, T. 103 N., R. 61 W.
Elevation: 1331

Date Drilled: May 22, 1979, A

Q- 2 Gvravel, brown, medium, sandy; moist
a- 4 Clay, Light brown; moist (till)
H— 47 Clay, Light brown, sandy; moist (till)
17— 19 Chalk, tan, clavey; moist (Niobravra Formation)
f9- 21 Chalk, white, clavey; saturated
29- 22X Shale
oo W K

Test Hole {34 (DN-6TR)

Location: NE NE NE sec. 19, T. 103 N., R. &0 W.
Elevation: 1310 -

Date Drilled: June 13, 19467, G

e



Test Hole 134 —- continued.

O- 3 Topsoil
3—- i2 Clay, vellow
i2—- 70 Clay, blue
70101 Sand, fine to medium; some hard sandstone

Observation well: 100 feet
* % ¥ W

Test Hole 135

Location: NE NE NE NW sec. 19, T. 103 N., R. 60 W.
Elevation: 1302

Date Drilled: June 18, 1979, A

Oo- 3 Clay, light vellow-brown and gray, sandy, silty,
pebbly, calcareous; moist (till)

3- 5 Clay, lLight brown, sandy, silty, pebbly, calcareous
Ctill)

= 10 Clay, dark brown, sandy, silty, pebbly, calcareous;
moist (till)

Q- 23 Chalk, gray, very silty (Niobrara Formation)

® ¥ K ¥

Test Hole 1346

Location: NW NE NE NE sec. 25, T. 103 N., R. 60 W.
Elevation: 1215

Date Drilled: August 2, 1977, R

Q- 3 Sand, fine to medium, round to subvound
- 9 - Silt, dark brown

Q- {0 Clay, brouwn, sandy, very silty (till)
i9- 30 Clay, gray, silty, sandy (till)
30~ 44 Clay, black; soft
b4~ 45 Sand, coarse, subround and gravel, fine
L5~ Havrd lavey - abandoned hole

® % W I

Test Hole 137

Location: fE NE NE SE sec. 25, T. 103 N., R. 60 W.
Elevation: 1213

Date rilled: éAugust 1, 1977, R

O- 13 Fill
13- 47 Clay, brown, szandy (till)

i7- 82 Clay, gray, sandy (till)
a2~ Sandstone, vellow; hard
* ¥ X I
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Test Hole 138

Location: SE SE fE SE sec. 34, T. 103 N., R. 62 W.
Elevation: {1424

Date Drilled: July 2%, 1978, B

Q- 27 Clay, vellow, silty, sandy, pebbly (till)
27— 34 Clay, agrvay, silty, sandy, pebbly {(till)
I4-104 Chalk, brouwn, dark gravy-brown from 55 to 95 feet,

very silty, black fragments; calcareous (Niobrara
Formation)

104-133% Chalk, very light gvray, shaley from 120 to 130 feet;
calcareous

§133-452 Chalk, gray—-brown, very silty, several 1 foot thick
shale beds; calcareous
152-172 Sandstone, reddish-brown, fine, moderate to well
cemented, thinly bedded; very comnpact
172-200 Shale, gray; compact
¥ O® KW

Test Hole {139

Location: SE SE SE SE sec. 33, T. 103 N., R. &1 W.
Elevation: 1389 :

Date Drilled: July 25, 1978, B

O- 27 Clay, vellow, silty, sandy, pebbly (till)

27— 39 Clay, gray, silty, sandy, pebbly {(till)

39— 72 Chalk, dark gavayish-brouwn, very silty, shaley lavers;
calcareous (Niobrara Formation)

72- 79 Chalk, white, blocky; calcareous

79109 Chalk, Light gray to gray, very silty, shaley

199-122 Siltstone, dark reddish-brown, sandy, chalky, several

1221464 sandstone, reddish-brown, fine, silty, thin bedded

with dark brown to black shale; compact, hard and
well cemented

i46-185 Shale, gray-brown, a few thin sandstone lavers from
146 to 159; compact

¥ OW WK

Test Hole 140

Location: SW SW SW SW sec. 31, T. 103 N., R. &0 W.
Elevation: 13446

Date Drilled: July 25, 1978, B

O— 21 Clay, vellow, silty, sandy, pebbly {(till)

29~ 25 Gravel, coarse, sandy, poorly sorted, numerous chalk

' fragments

25— 48 Lhalk, dark gray to gray-brown, very calcareous,
very gilty, a few thin shale lLavers

48~ 72 Sandstone, reddish~brown, silty, well-cemented to

poorly cemented; several thin black shale lavers

-0



Test Hole 140 -- continued.
72— 95 Shale, aray; hard, greasy

I

Test Hole 144

Location: SE SE SE SE sec. 31, T. 103 N., K. 60 W.
Elevation: 1324

Date Drilled: July 9, 1979, B

- 1 Topsoil
i—- 8 Gravel, coarse, some shale pebbles; some clavey till
8- 14 Clay, brown, pebbly (till)
14— 16 Clay, gray, pebbly (till)
f&=- 37 Gravel, medium; (shale pebbles), clavey at 22 feet
to 37 feet
37— 59 Sand, fine; gravelly
59— &0 Hard laver (Codell Sandstone)
A0~ 44 Sand, gray, fine to medium
b6~ Té Sandstone, hard (Codell Sandstone)
T6-220 Shale, gray, silty
220~ Quartzite? - no penetration

Observation well: 80 feet of 2~inch FVC casing

ELE I 3

Test Hole 142

Location: SW SW SW SW sec. 34, T. 103 N., R. &0 W.
Elevation: 1348

Date Drilled: July 25, 1978, R

Q- 22 Sand, gray, fine to medium, silty

22~ 24 Clay, dark aray, silty, sandy, pebbly (till)

24— 414 Chalk, dark avray, very silty, calcareous; some thin
shale beds from 25 feet to 30 feet

49— &7 Sandstone, fine; uncemented to 45 feet, well cemented
from 45 feet to 67 feet

47— 95 Shale, davk gray; greasy

MW W I

Test Hole 143 )

Location: SE SE SfE NE sec. 1, T. 102 N., R. &0 W.
Elevation: {1339

Date Drilled: July 26, 1978, B

G- f Topsoil, black

- 21 Clay, vellow-brown, silty, sandy, pebbly (till)
31— 48 Clay, gray, silty, pebbly (till)
48~ H4 SJand, fine to medium, much coal
b4~ 94 Clay, aray, very zandy, pebbly (+ill)
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Test Hole 143 -- continued.
P46-140 Shale, dark gray, greasy

L I

Test Hole 144

Location: NE NW NE NW sec. 3, T. 102 N., R. &0 W.
Elevation: 1314

Date Drilled: May 29, 1979, A

O- 1 Clay, blue, moist
i— 4 Gravel, brown, medium to coarse, sandy; moist
4- 13 Clay, gvray; moist {(till)

F R )

Test Hole 145

Location: NW NW NE NW sec. 3, T. 102 N., R. &0 W.
Elevation: 1317

Date Drilled: June 12, 1978, A

o- 2 Silt, brown, sandy; dvy (topsoil)
2= 20 Sand, brown, medium; moist, saturated at & feet
20—~ 28 Silt, gray, sandy; dry, saturated at 22 feet
L )

Test Hole 144

Location: SW SW SW SW sec. 48, T. 102 N., R. 59 W.
Elevation: 1323

Date Drilled: July 24, 1978, R

- 1 Topsoil
i- & Sand, wmedium
b= 320 Clay, vellow-bvown, silty, pebbly (till)
30—~ 55 Clay, gray, silty, pebbly (till)
55 64 Sand, medium to coarse
&L4- 44 Clay, gray, silty, pebbly (till)
s&- T3 Gravel, medium, with thin clay lavers and boulders
73~ 75 Shale, silty, reworked
T3-41558 Shale, gray
155158 FJandstone, pink, very hard; weathered quartzite

1589159 Ruartzite, pink; very hard
¥ R ¥

Test Hole 147

Location: SW SW SW NW sec. 14, T. 102 N., R. &0 W.
Elevation: 1347

Date Drilled: June 14, 1278, A

Q- X Sand, vellow-brown, medium, pebbly, sandstone chips;
dry

&y ] -



Hole 147 -- continued.

5

5
12
23
30
45
46

Sand, red-brown, pebbly; dry
moist
clavey; moist

Sand, yellow-brown
Sand, vellow-brown

i

¥

Sand, brouwn, clavey;
medium; moist

Sand, Llight brown,

Sand, brown, medium;
Clay?, no sample return

Test Hole 148
NW NW NW NW sec. 17, T.

Location:
Elevation:

1350

Date Drilled: July 2, 1979, R

0-

§ -
i7-
29~

30~

33-
35~
45~

52~

T4~

1
i7
21
30
33

35
45
52
74

@7

Topsoil, gray

mo

mo

ist

ist

EE I

Clay, vellow, silty,

Clay, gray, silty,

Clay, gray, silty,

Clay, gray, silty,
(till)

Clay, gray, shaley

Shale, gray

K

102 N., R. 460 W.

pebbly (till)

pebbly (till)

sandy; soft (till)

pebbly; some gravel at 31 feet

pebbly (till)
Marl, Light gray;. noncalcareous

Sandstone, gray, some ghale lavers; hard and soft

Llavers
Shale, gray, =zilty

Observation well:

Test Hole 149

Location:
Elevation:

NE NE SE NE sec. 18
§349

Date Drilled: July 19, ,1977,

i
3

12

12
44
55

&6
?5

Topsaoil, black

80 feet of 2~inch FVC casing

#* ¥ ¥ %

»

B

T

Clay, vellow, silty,
Sand, medium to coarse,
pebbly (till)

Clay, browunish=gray with some white (chalk™)

Sand, gray, medium to coarse, some wood in the 50-

Clay, gray, silty,

foot sample

a

pe

102 N., K. 60 W.

bbly ¢+ill)
with some clay

Sandstone; cemented (Codell?)
Clay, gvay, shale-like (Carlile?)

¥ O¥ ¥ ¥



Test Hole 150

Location: SW SW SW SW sec. 48, T. 102 N., R. 40 W.
Elevation: 1340 .
Date Drilled: July 24, i978, R

O- 1 Topsoil, gray, silty

i- 8 Clay, vellow-brown, silty, pebbly (till)

8- 13 Filt, white (weathered Niaobrara Formation)
13- 18 Silt, tan (weathered Niobrara Formation)
i8—- 38 Chalk, Llight gray to white
38=- &1 Chalk, interbedded gvay and white
49— &5 fandstone, gray, fine; medium hardness
45— 75 Sand, brown to gray, fine
75— 78 Sfand, gray, interbedded with gray shale
78— 89 Shale, aray, sandy; soft
89- 98 Shale, gray; compact
28-108 Shale, gray, silty, soft
i08-200 Shale, gray; hard, taking water

I

Test Hole 151 :

Location: NE SE SE NE sec. 14, T. 102 N., K. &1 W.
Elevation: {1344

Date Drilled: May 23, 1979, A

Lo Sand, brown, pebbly, calcareous; moist

i- 3 Clay, vellow-brown, sandy, pebbly, calcareous;
moist

5- 7 Clay, red-brown, sandy, pebbly, calcareous; moist

7- 23 Chalk, tan and gray, silty, calcareous; moist

EL N

Test Hole {52

Location: NW SW NW NW sec. 14, T. 102 N., R. &1 W.
Elevation: 1375

Date Drilled: June 14, 1979, A

o- 8 Clay, davk byvown, silty, calcareous; moist
8~ 12 Clay, brownish-gray, silty, pebbly; moist ¢(till)
12— 49 Chalk, buff; saturated
19- 23 Chalk, gray; moist, very compact
¥ O ¥ ¥

Test Hole 153

Location: NW NW SW NW sec. 14, T. 102 N., R. &1 W.
Elevation: 1341

Date Drilled: June 14, 1979, A

- B8 Silt, red-brown, sandy, pebbly; drvy
8- {2 Filt, Light brown, pebbly, calcareous; moist

_63.—_



Test Hole 153 —-— continued.

i2- 17 Chalk, brown, silty (Niobrara Formation)

EE I

Test Hole 154

Location: SW SW NW SW sec. 14, T. 102 N., R. 61 W.
Elevation: 1372

Date Drilled: June 14, 1979, A

0~ 146 Clay, brown, very pebbly, sandy, silty, calcareous;
moist
16—~ 20 Chalk, orange-brown, silty, calcareous; moist
20—~ 23 Chalk, gray, calcareous
¥ oW W ¥

Test Hole i5%

Location: SW NW NW SW sec. 15, T. 102 N., K. 61 W.
Elevation: {1373

Date Drilled: May 21, 1979, A

O- 1 Sand, brown, medium, pebbly; moist
i- 18 Chalk, vellow, silty; moist (Niobrara Formation)
i8- 23 Chalk, gray, silty (Niobrara Formation)
®O% ¥ ¥ -

Test Hole 156

Location: SE SE NE SE sec. 15, T. 102 N., R. 61 W.
Elevation: 1344

Date Drilled: June 14, 1979, A

- & Clay, black, silty, calcareous; moist

6 23 Chalk, gray, gilty; thin white chalk lavers at {13
feet to 14 feet; thin lLlight reddish-brown lenses
at 15 feet to 18 feet; moist (Niobrara Formation)

¥* W ¥ ¥

Test Hole 157

Location: SW fW SW SW sec. 18, T. 102 N., R. 61 W.
Elevation: 1443

Date Drilled: July 225, 1978, R

O—- 14 Clay, vellow-brown (till)
i4- 25 Chalk, soft, weathered (Fierre Shale?)
25~ 85 Chalk, gray (Niobrara Formation)

85-110 Chalk, light aray

110-140 Chalk, dark aray

140-170 Sandstone, brown, fine, well cemented lavers
(Codell Sandstone)

_64_



Test Hole 157 -—- continued.

1701858 Shale, gray (Carlile Shale)

I

Test Hole 158

Location: NE NW NW NW sec. 19, T. 4102 N., R. &1 W.
Elevation: 1425 _

Date Drilled: June 1§, 1979, A

O~ 1 Clay, davk brown, silty; moist {(topsoil)

A ] Clay, vellow-brown, silty, pebbly; moist (t+ill)
11— 18 Clay, brown, silty, pebbly; moist (till)

ig- 19 Clay, black, =ilty, pebbly; moist (till)
§9- 23 Chalk, gvray, silty; moist (Niobrara Formation)

xOK WO

Test Hole {59

Location: NW NW NW NW sec. 22, T. 102 N., R. &1 W.
Elevation: 13463 )

Date Drilled: July 25, 1978, E.

O- 14 Clay, reddish—-tan to white; weathered Niobrara Chalk
4~ 25 Chalk, gray (Niobrara Formation)
25— 38 Chalk, Light gray
58— 70 Chalk, davk gray
70— 88 Sandstone, brown, fine, interbedded sand and cement-
ed sandstone lavers (Cadell Sandstone)
88-1410 Shale, gray (Carlile Shale)
* K K K

Test Hole 140

Location: SE NE NE SE sec. 22, T. 102 N., R. &1 W.
Elevation: 1379

Date Drilled: June &, 1979, A

0~ & Till, Light vellow~bvrown, sandy, silty, pebbly, cal-
careous; moist

6~ 17 Chalk, dirty white, silty, color changes to orangish-
vallow (Niobrava Formation?}

17~ 23 Clay, blue~green gray, silty; moist, calcareous,

color changes to darker gray {(Niobrara Formation)

ELE

Test Hole 141 : :
Location: NW NE NE NE sec. 23, T. 102 N., R. &1 W.

Elevation: 13462
Date Drilled: May 21, 19279, A
0—- & Gravel, coavse, brown, sandy; moist

_..65—.



Test Hole 1461 —— continued.

6- 16 Chalk, light tan, sandy; moist (Niobrara Formation)
16— 23 Chalk, sandy; moist (Niobrara Formation)

® ¥ XK

Test Hole 162

Location: NE SE SE NE sec. 23, T. 102 N., R. 61 W.
Elevation: 1339

Date Drilled: June &, 1279, A

0- 4 Clay, brown, chalky; moist (till)
i—- 10 Chalk, yellow; saturated (Niobrara Formation)
19~ 23 Chalk, gray, calcareous; moist (Niobvrara Formation)
S I

Test Hole 163

Location: NE NE NE SE sec. 23, T. 102 N., R. &1 W.
Elevation: {1371

Date Drilled: June &, 1979, A

Q= 35 Topsoil, brown; dry .
Sed o Clay, brown, sandy, silty, pebbly; moist (till)
- 23 Chalk, Light brown, silty; moist {(Niobrara Forma-
tion)
¥R WKW

Test Hole 164

Location: NW NW NW SW sec. 12, T. 102 N., R. &0 W.
Elevation: 1339

Date Drilled: June &6, 1979, A

9~ 5 Gravel, Light tan, poorly sorted, sandy; dry calcar-
eous

5~ 10 Gravel, brown, poorly sorted, sandy; drvy, calcareous

10— 12 Chalk, yellow, pebbly; calcareous (Niobrara Forma-
tion)

{2~ 23 Clay, blue-gray, silty, pebbly; moist-dry, calcar-

eous, compact, brittle

¥* K W K

Test Hole {145

Location: SW NW SW SW sec. 492, T. 4102 N., R. &0 W.
Elevation: 1347

Date Drilled: June &, 1979, A

0- & Gravel, brown, medium, sandy; moist
6— 20 Chalk, vellow, gravelly; saturated, calcareous
- {Niobrara Formation>

iy -



Teszt Hole 165 —— continued.

A}

20~ 23 Clay, blue, sandy; moist, calcareous
% ® ¥ ¥
Test Hole {&é
Location: NE NE NE NE sec. 21, T. 102 N., R. &0 W.
Elevation: 1315
Date Drilled: July 24, 1978, R

9- 2 Topsoil

2- 4 Clay, vellow-bvrown, silty (till)
4- 33 Sand, coarse, fine to medium gravel
33~ 37 Clay, agray, silty, pebbly (till)
37— 58 Sfand, brown, coarse, with alternating lavers of
sandstone
58~ 49 Sandstone, white to pinkish
S0~ &3 Clay, gray, sandy, shaley
b3-1464 Shale, gray
164-1465 Quartzite, very hard
W® W ¥ W

Test Hole 167 :

Location: SE SE SE SW sec. 24, T. 402 N., R. &0 W.
Elevation: {327 .

Date Drilled: July 19, 1977, B

09— 12 Clay, vellow, silty, pebbly (till)

12— 40 Clay, aray, silty, pebbly, sandy, with some coal and
and wood (till)

40~ 54 Clay, brownish—-gray (chalk™

54—~ 44 Sand; some cemented (Codell?)
H4- G0 Clay, gray; shale-like
¥ OHE M N

Test Hole 168 (DN-79F)

Location: NW NW NW SW sec. 28, T. 102 N., R. &0 W.
Elevation: 1329.47 (1) - surveyved by instrument
Date Drilled: July 10, 1979, B

0= 9 Taopsoil, black

i=- 8 Gravel, coavse

8- 23 Clay, gray, silty, pebbly (till)
23~ 34 Gravel, fine to medium; shaley
3i- 35 Clay, aray, shaley, pebbly (+ill)
35~ 40 Clay, davk gray, pebbly (till)
409~ 44 Clay, gray, noncalcareous
46~ 47 Sand, hard and soft lavers; interbedded shale
&7~ T4 Shale, gray; interbedded sand lenses

....6?....



Test Hole 148 -— continued.
74— 80 Shale, aray
Observation well: 70 feet of plastic casing
E I
Test Hole 149
Location: SE NE SE NE sec. 27, T. 102 N., R. &1 W.

Elevation: 1392
Date Drilled: June &, 1979, A

0~ 4 Clay, black; moist (topsoil)

4- 9 Clay, brown, silty; moist (+ill)

9- 23 Chalk, vyellow, sandy; wmoist {(Niobrara Formation)
%% % W

Test Hole 170

Location: NE NE NE NE sec. 28, T. 102 N., R. &1 W.
Elevation: 1425
Date Drilled: June 22, 1979, R

- 23 Clay, brown, sandy (till>
23— 78 Chalk, agray

Observation well: 80 feet of 2-~inch PVC casing

* ¥ K O¥
Test Hole {171
Location: NW NW NW NE sec. 28, T. 102 N., R. &0 W.
Elevation: 1324
Date Drilled: July 10, 1979, B

0- 1 Topsoil, black

i- 8 Gravel, coarse

8- 23 Clay, gray, silty, pebbly {till)
23— 3Z4 Gravel, fine to medium, shaley
31— 35 Clay, gray, pebbly, shaley (till)
35— 40 Marl, dark gray, pebbly (till)
40 44 Marl, gvay; noncalcareous
446~ &7 Sand, brown, zome shale lavers; compact and soft

laversg

&7~ T4 shale, gray, zandy
T4- 80O Shale, gray

Obsevvation well: 70 feet of 2Z-inch PYC casging

EE
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Test Hole 172

Location: NW NW NW NW sec. 29, T. 102 N., R. &1 W.
Elevation: 1449 '

Date Drilled: June 13, 1979, B

0- 1 Topsoil, black

= 20 Clay, vellow-brown, silty, pebbly (till)
20— 24 Gravel, fine to medium
24— 34 Clay, arvay, silty, pebbly (till)
34-108 Chalk, grayish=brown {(Niobrara Formation)
108-192 Chalk, white, silty
192-352 shale, gray, compact (Carlile Shale)
352-357 Sandstone {(Quartzite Wash)
57— Quartzite

Observation well: 360 feet of 2-inch FVC casing
I )

Test Hole 173

Location: SE SE SE SE sec. 30, T. 102 N., R. &1 W.
Elevation: 1440

Date Drilled: June 27, 1278, A

G- 2 Sand, red-brown, clean :
2- 419 Clay, yellow-brown, sandy; dry, moist at i3 feet
19— 21 Chalk, ovrange, sandy; saturated
29—~ 28 Chalk, gray, sandy, compact; dry
EE T

Test Hole 174

Location: NW NW NW NW sec. 34, T. 102 N., R. &2 W.
Elevation: 1470

Date Drilled: June 13, 1979, R

O- 1 Topsoil

i- 20 Clay, vellow {(till)
20- 25 Chalk, white, silty (Fierre Shale?)
25— 43 Shale, black; greasy
43— 48 Shale, gray
48918 Chalk, aray-brown; calcareous, compact
i118-170 Chalk, white
170-188 Sandstone, vellow-brown

E I I

Test Hole 17%
Location: NW NW NW SW sec. 36, T. 102 N., K. &2 W.

Elevation: 1435
Date Drilled: June 16, 1978, A

O— 4 Filt, black; moist (topsoil)
4- 9 Chalk, aray-brown; moist (Fierre fhale)

g P e



Test Hole 175 -- continued.

@- 21 Shale, black; very compact
21- 28 Chalk, black; saturated, calcareous (Fierre Shale?)
¥R ¥

Test Hole 176

Location: NE NE SE NE sec. 31, T. 402 N., R. 61 W.
Elevation: 1388

Date Drilled: June 20, 1278, A

O- 1 Topsoil
i=- 3 Clay, gray=-brown, sandy, silty; moist
3~ 28 Chalk, Lliaht gvay; moist, saturated at 4 feet

w® O K

Test Hole 177

Location: NE NE NE SE sec. 32, T. 102 N., R. 61 W.
Elevation: 1410

Date Drilled: June i1, 1979, A

DR Clay, black, silty; moist (topsaoil)

i- 7 Clay, Llight brown, silty, pebbly; moist (till)

7- 45 Chalk, Light brown, silty; moist (Fierre Formation?)
i5- 23 Chalk, orange-brown, silty; moist

¥ X% X X

Test Hole 178

Location: SE SE SE SE sec. 33, T. 102 N., R. &1 W.
Elevation: 1424

Date Drilled: August 8, 1978, B

- 2 Topsoil, black
2= 23 Clay, brown, silty, sandy, pebbly {(till)
23— 24 Clay, gray, silty, sandy, pebbly (till)
24~ 33 Chalk, brownish-gray, gritty, brittle, calcareous
33— 47 Chalk, gray, silty, calcareous
47— 49 Shale, dark gray, silty, calcareous
49— 97 Chalk, aray, silty, calcareous
27128 Chalk, light gray, silty, calcareous
128-133 Chalk, brownish-gray, silty, calcareous
133175 Sandstone, interbedded with clay, brouwn, silty,
sandy (Codell fandstone)
§75-4858 Shale, avay, agreasy

I

Test Hole 179

Location: NE NE NW NW sec. 34, T. 102 N., R. &1 W.
Elevation: 1385

Date Drilled: June 7, 19279, A

T



Test Hole 179 —— continued.

o- 4 Clay, brown; moist
4- 4 Clay, gray, calcareous; dry
6 19 Clay, reddish-brown, calcareous; moist
19— 21 Clay, dark gray, noncalcareous (Fierre fhale?)
29— 23 Chalk, gray, calcareous (Niobvara Formation)
* % ¥ O

Test Hole 180

Location: NW NW NW SW sec. 34, T. 102 N., R. 61 W.
Elevation: 1372

Date Drilled: June 20, 1978, A

O- i Topsoil, brown

i- 8 Silt, black; moist

8- 13 Sand, gray-brown, medium, clayey, silty; mnoist
13- 45 Chalk, vellow-brown; saturated (Niobrara Formation?)
i5- 25 Chalk, gvray and dark gray; saturated (Niobrara

Formation)
¥R KK

Test Hole 181

Location: NE NE SE SE sec. 34, T. 102 N., R. 461 W.
Elevation: 1399

Date Drilled: June 8, 19279, A

0- 16 Clay, Light brown, sandy, silty, pebbly calcareous;
moist (till)

{6~ 19 Clay, davrk brown, sandy, sgilty, pebbly; moist (till)

i9- 23 Chalk, vellow, sandy, calcareous; moist (Niobrara

Formation)

ELEE I

Test Hole 182

Location: SW SW SE SW sec. 35, T. 102 N., R. 61 W.
Elevation: 1388

Date Drilled: June 8, 1979, A

o~ 2 Topsoil, black

2= & Clay, vellow, chalky; moist (till)

6—- 15 Chalk, vellow, silty; moist (Niobrara Formation)
15— 23 Chalk, avay, silty; moist (Niobrara Formation)

¥ ¥ X ¥

Test Hole 183 (D—-4694)

Location: NW sec. 346, T. 102 N., R. &1 UW.
Elevation: 1382 £

Date Drilled: July 16, 1969, G

-]~



Test Hole 183 -—- continued.

Q- 4 Topsoil

4- 22 Clay, vellow, agritty
22~ 23 Chalk, vellow

23~ 27 Chalk, dark gray, solid
27- 31 Chalk, davk gray, soft

3i—- 56 Chalk, dark gray, solid
56~ 58 Clay, blue

Observation well: 52 feet of casing

¥ O® X N

Test Hole 184

Location: NW NW NW SW sec. 346, T. 102 N., R. 61 W.
Elevation: {1382

Date Drilled: June 7, 1979, A

0- 97 Clay, brown, sandy, pebbly, calcareous; moist (till)
i7- 23 Chalk, white, sandy, calcareous; moist {Niobrara
Formation)

L I

Test Hole 185

Location: SW SW SW SW sec. 31, T. 102 N., R. &0 W.
Elevation: 1373

Date Drilled: August 8, 1978, R

- 1 Topsoil, black
- 21 Clay, brown, silty, sandy, pebbly (till)

29— 24 Clay, gvay, silty, sandy, pebbly (till)

24-104 Chalk, white to agaray, silty; highly calcareous
{04132 Sandstone, brownish—-gray, fine; compact lavers
132142 Shale, light gray, sandy, some interbedded sandstone

Lavers

142-470 Shale, gray
¥* ¥ W ¥

Test Hole 184

Location: SE SE SE fE sec. 33, T. 102 N., K. &0 W.
Elevation: {1335

Date Drilled: August 8, 1979, B

O- 1 Topsoil, brown, silty
i- 16 Clay, vellow, silty, pebbly (till)
14~ 36 Clay, avay, silty, pebbly; compact (till)
36— 80 Chalk, Llight gray to white, calcareous
80102 Fandstone, brownish-gray, some very compact lavers

102-158%8 Fhale, aravy




Test Hole 187

Location: NW NW SW SW sec. 34, T. 102 N., R. 40 W.
Elevation: {1321 :

Date Drilled: July 19, 1977, R

0- 2 Clay, yellow, silty, pebbly (till)
A Gravel, coarse
7- 11 Clay, gray, silty, pebbly (till)
ii=- 22 Sand, gray, medium to coarse
22— 34 Chalk, gray~white, with layvers of darker gray, silty
34~ 37 Clay, gray, silty, quite pebbly
37— 54 Clay, yellowish—-gray, silty, sandy, slightly chalky
54~ 57 Clay, gray, very silty, some sand, compact
57— &1 Clay, gray-white
b9~ 463 Silt, gray; fairly compact
&3~ &9 fhale, gray, silty, sandy

49— T3 Sand, fine to medium, interbedded with silt and
compact cemented sandstone

T3~ 81 Sandstone, light tan, some pebbles, well cemented
8i- 95 Shale, medium gray, some bentonite
TN T

Test Hole 188 i

Location: NW NW NW NW sec. 31, T. 102 N., R. 59 W.
Elevation: {329

Date Drilled: August 9, 1978, R

Qs Topsoil, brown, silty
= 47 Clay, vellow, silty, pebbly (till)
i7—- 20 Clay, tan—-aray, silty, pebbly (till)
20— 24 Clay, gray, silty, pebbly (till)
24~ 32 Clay, gvay, silty, sandy, pebbly (till)
32~ T2 Chalk, lLlight gray to white
72— 82 Sandstone, brownish-gray, shaley in places
82-150 Shale, gray
{50225 Shale, light gvay; greasy
225232 Limestone, white; calcareous, massive, compact
232-252 Clay, dark brown, shaley, aritty, some white lime-
stone and brown sandstone
252-253 Quartzite, pink; very hard
¥ ¥ W ¥

Test Hole 189

Location: SE SE SE NE sec. 1, T. 104 N., R. &0 W.
Elevation: 1339

Date Drilled: July 24, 1978, A

O- 1 Topsoil, black '

Bt . 1 Clay, vellow-brown, silty, sandy, pebbly (till)
31— 48 Clay, gray, silty, pebbly (till)
48— 44 Sand, fine 1o medium, much coal
b4~ 94 Clay, gray, very sandy, pebbly (till)

....73_.



Test Hole 189 —-— continued.

Pé6-140 Shale, dark gray, g9reasy

EE I

Test Hole 190

Location: NW NW NW NW sec. 2, T. 101 N., R. 60 W.
Elevation: 1324

Date Drilled: June 27, 1979, A

O- 4 Sand, Light brown, coarse-grained; dry
4- 49 Sand, brown, very coarse—grained, pebbly; moist,
gaturated at 15 feet
§9- 27 Silt, gray, pebbly; sandy; moist
* O ¥ W

Test Hole 194

Location: SW SW SW NW sec. 4, T. 104 N., R. &0 W.
Elevation: {332

Date Drilled: July 19, 1977, A

0- 9 Gravel, brown, medium to coarse

- 10 Clay, brown, silty, sandy, pebbly (till)

fo— 43 Clay, gray, silty, sandy, pebbly (till)

i3- 15 Clay, gravy-white

15~ 34 Clay, aray, silty, sandy, pebbly (till)

34— 44 Clay, gray, silty, pebbly, very szandy (till)

49—~ 43 Clay, gray-white

43~ T2 Silt, brownish-gray, with some clay and sand; lost

circulation at 72 feet
T T I

Test Hole 192

Location: SE SE SE SE sec. 4, T. 101 N., R. &1 W.
Elevation: 1432

Date Drilled: June 22, 1979, K

- 1 Topsoil, black
i- 4 Sand, coarse
4- 48 Clay, vellow-brown, sandy, silty (till)
18- 34 Clay, black, silty, a lot of bentonite {(shale?), rock
at 18 feet
36-118 Clay, medium agray, silty; compact {(chalk?)
118-437 Clay, Light aray, silty, sandy; compact {(chalk?)

Observation well: 140 feet of 2-inch PVC casing

* ¥ X K

-



Test Hole 193

Location: NE NE NE NE sec. 1, T. 1901 N., R. 62 W.
Elevation: {1460

Date Drilled: August 8, 1978, R

o- 1 Topsoil, brown, silty

i- 19 Clay, vellow, silty, pebbly (till)

§9- 25 Clay, vellow-gray, silty, gravelly (till)
25—~ 33 Silt, tan; calcareous {loess?)
33~ 523 Shale, black; bentonite
52— 57 Shale, lLight gvray
57— 890 Chalk, Light gray
80104 Chalk, gray, brittle; compact

iD4-143 Chalk, gray
143-179 Chalk, white to Light gray

179-206 Sandstone, brown
206~2493 Shale, blue=gray, silty; soft
213-230 Shale, blue~gray, greasy

wow W I

Test Hole 194

Location: NW NW NW NW sec. 4, T. 104 N., R. &2 W.
Elevation: 1472

Date Drilled: July 25, 1977, B

Q- 2 Topsoil, black )
2- 11 Clay, vellow-brown, silty, pebbly {till)
11— 412 Sand and gravel
{2~ 34 Clay, vellow-brown, silty, pebbly (till)
3i=- 42 Shale, dark aray; much bentonite
43— 48 Chalk(?), Llight colored; compact, taking water
48— 75 "fhale, black
75-181 Chalk(?), lLight coloved
iBi—-194 Sand, interbedded with silty shale; partially
cemented
{94244 fhale, gray, silty; with much pyrite and thin lenses
of sand
2141-218 Sandstone; cemented and uncemented lavers

218-245 Shale

L

Test Hole 195

location: SE SE NE NE sec. 9, T. 104 N., R. &1 W.
Elevation: 1443

Date Drilled: June 7, 1979, A

9- 8 Clay, Llight brown, sandy, silty, pebbly (till}
8~ 48 Clay, light gray, sandy, silty, pebbly; moist ¢(till)
i5- 48 Chalk, gray, sandy, calcareous; dry, compact

¥ O ¥ W
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Test Hole 194

Location:
Elevation:

NE SE SE NE sec. 9,

1412

T. 1094 N., R. 61 W.

Date Drilled: June 7, 1972, A

O
-
i4-

4
i4
i9

Clay, reddish-bvroun, silty, calcareous; moist
Clay, dark g9vay, sandy, pebbly (chalk); moist (till)

Chalk, dark gray;

Test Hole 197

lL.ocation:
Elevation:
Date Drilled: Jduly 4, 1979, B

0- 1
- 21
29~ 32
32— 36
36— 41
41— 359
59-120

SW SW SE SE sec. 11

1414

Topsoil, black

dry, very compact

¥ H W W

» Ta 101 N., R. 61 W,

Clay, vellow-brown, silty, pebbly (till)

Clay, gray, silty,
Clay, Light gray (
Clay, Light garavy,

pebbly (till)
Fierre Shale)
calcareous (FPiervre fhale?)

Clay, black, calcareous; gareasy, bentonite lavers

from 535 feet to
Chalk, gvay-brown,

Observation well:

Test Hole 198 (DN-46FR)

Location:
Elevation:

ME NE NE NE sec. 7,

1343

Date Drilled: July 15, 1949,

0_

e T

5 e
Q-
23—
32—

Ul ra

10
23
32
37

592 feet
calcareous, silty

120 feet aof 2~inch FVC casing

* K I W

T. 101 N., R. 60 W.
G

Topsoil, sandy loam

l.oam, gravy
Clay, agray, sandy,

gravelly

Gravel, gray; chalky

Chalk; some gravel
Clay, lLight gray

Obsevvation well:

Test Hole 1929

Location:
Elevation:

NW NW NW SW sec.

1335

Date Drilled: July 19, 1979,

-

g
10-

8

10
32

33 feet of casing

E

10, T. 101 N., R. 60 W.

A

Clay, vellow-brown, silty, pebbly, quite sandy

(till)

Clay, brown, silty, Sandy, pebbly (till)

Clay, gray, silty,

gandy, pebbly (till?

w7y



Test Hole 1929 —— continued.

32~ 39 Sand, coarse, well sorted

29— 43 Gravel, fine to medium

43~ 54 Silt, gray, with chalky lavers
36-1046 Clay, gray, silty; takes water

196—-125 Shale, gray, quite silty
¥ OE XK

Test Hole 200

Location: SW SE SW SE sec. 12, T. 101 N., R. &0 W.
Elevation: {1321

Date Drilled: May 30, 1979, A

Q- 1 Clay, davk brown, silty, sandy; noncalcareous,
moist

i- 2 Clay, reddish-brouwn, sandy, medium- to fine—grained,
gilty; moist, slightly calcareous

2= 5 Clay, Light brown, silty, sandy, some pebbles;
moist, slightly calcareous

5- 7 . Clay, reddish-brown, sandy; noncalcareous, some
gray marl strips, saturated at 5 feet

7—- 13 Clay, medium to Llight brown, silty, sandy, medium-
to fine-grained; slightly calcareous, saturated

13- 23 Marl, medium to light gvay, silty; moist, calcare-

ous, compact (Niobvara Chalk?)
¥ M M I

Test Hole 2014

Location: NE NE SE SE sec. 12, T. 4101 N., R. &0 W.
Elevation: 1310

Date Drilled: June 14, 1978, A

O- 4 Clay, black, sandy; moist (topzgoil)
i- 3 Clay, Light brown, sandy; moist
3- 8 Gravel, yellow-bvrown, clavey, sandy; moist
g- 10 Clay, gray, sandy, pebbly; moist
i9- 14 Clay, tan—-gray, pebbly; saturated
14~ 23 Clay, gray, sandy; zaturated, compact {(Niobrara
Chalk)
¥ ¥ W I

Test Hole 202

Location: SW NW NW SW sec. 18, T. 101 N., R. 59 W.
Elevation: {1328

Date Drilled: May 30, 1979, A

Q- 7 Clay, Light buff, very silty, numerous weathered
chalk pebbles; moist
?- 13 filt, white to light gray; very marly (weathered

Niobrara Formation?)

_??"



Test Hole 202 -- continued.

13- 23  Chalk, Light gray, very silty; moist (Niobrara
Formation)

* ¥ WX

Test Hole 203 {DN-78R)

Location: NW NW NW NW sec. 15, T. 101 N., R. &40 W.
Elevation: 1344

Date Drilled: August 28, 1978, G

o- 2 Topsoil, black, silty

2- 10 Clay, Light brown, silty (till)

10— 11 Rocks, red-brown

ii- 30 Clay, gray, silty, sandy, pebbly (till)
30— 34 Clay, gray, chalky

34~ A9 Clay, gray, sandy, gravelly
39— 47 Clay, gray, chalky
47— 54 Clay, dark gray; brittle, greasy
54—~ 44 Chalk, gray-white, silty

&6&— 80 Chalk, white, silty
* % W% %

Test Hole 204 (DN-78C)

Location: SE SE SE NE sec. 18, T. 101 N., R. 60 W,
Elevation: {348

Date Drilled: August 28, 1978, G

O- 1 Topsoil, black

i- 3 Gravel, red-brown

- 42 Clay, Llight brown, silty, pebbly (till)

12— 16 Gravel, red-brown, coarse

46— 23 Clay, brown, silty (till).
23~ 33 Clay, gray, sandy, pebbly, gravelly {(till)
33~ 34 Gravel, coarse, chalky, shaley
34~ 42 Clay, gray—-brown, chalky (reworked Niobrara?)
42~ 45 Sfhale, dark gray, silty
45 BY Chalk, dark gray, silty
57— &2 Sfhale, dark gray, silty; greasy
b2~ 85 Clay, gray-brown, silty; chalky
85-9110 Clay, gray—-white; some water loss last 5 feet

Observation well: 105 feet of plastic

¥ ¥ ¥ K

Test Hole 2065

Location: SW SW SW NW sec. 18, T. 104 N., R. 60 W.
Elevation: {379

Date Drilled: June 8, 1279, A

- 5 Clay, brown, chalky; moist, calcareous (till)

T



Test Hole 205 == continued.

5= 7 Chalk, tan, silty; moist, calcareous {(Niobrara?)
7- 40 Chalk, vellow, sandy; moist, calcareous (Niobrava
Formation)
i90- 14 Chalk, tan, sandy; dry, calcareous
I

Test Hole 204

Location: SE SE NE SE sec. 13, T. 409 N., R. &1 W.
Elevation: 13462
Date Drilled: June 14, 19792, A

o- 7 Clay, black, silty; moist (till)

T= 158 Clay, brown, silty; saturated (till)
15— 20 Chalk, vellow, silty; calcareous
20~ 23 Clay, gray, silty; moist (Carlile Shale)
R OW ¥ K

Test Hole 207

Location: SW NW SW SW sec. 14, T. 101 N., R. &1 W.
Elevation: 1390

Date Drilled: June 141, 1979, &

0- 15 Ctay{ Light brown, sandy, silty, pebbly; moist
i5- 20 Cl;$:l$;ay, sandy, silty, pebbly; calcareous, moist
20— 23 Chgté}l;ray; calcareous, moist (Niobrara Formation)
* % %N

Test Hole 208

Location: SE NE NE SE sec. 15, T. 101 N., K. &1 W.
Elevation: {388

Date Drilled: June 20, 1978, A

o—- 3 Clay, vellow-browun, sandy, pebbly; moist
- a8 Filt, brown, pebbly, sandy; dry {(till)
8- 23 Chalk, white; dry (Niobrara Formation)

EL

Test Hole 209

Location: SE SE SE SE sec. 16, T. 101 N., R. &1 W.
Elevation: 1484

Date Drilled: June 23, 19278, A

Q- 1 Clay, brown, sandy; mnoist

i- 3 Clay, black, sandy, pebbly; moist (till)

3- 7 Clay, brown, sandy, pebbly; moist (till)

7= i1 Silt, vellow-byown, sandy; moist {loess?)

D



Test Hole 209 —— continued.

ii— 20 Clay, gray, with thin white beds; moist
20~ 25 Chalk, gray, silty; moist

EE I

Test Hole 2190

Location: NE NE MNE NE sec. 17, T. 101 N., K. 61 W.
Elevation: 1453

Date Drilled: July 24, 19277, A

o- 2 Clay, dark brown, silty, sandy (topsoil)
2- 21 Clay, brown, silty, pebbly, very sandy (till)
29— 43 Clay, gray, silty, pebbly, very sandy {(till)
43~ 60 Shale, dark gray, with bentonite lavers
40— 49 Clay, medium gvay
69— 85 Shale, dark gray, petroleum smell
85-142 Clay, aray, silty
i12-174 Shale, medium g9ray, chalky, slightly silty
174188 Clay, Llight gray, slightly sandy
188-199 Clay, dark gray-brown, silty, interbedded with gray-
white clay
{99244 Shale, silty, sandy, slightly chalky
294227 Fandstone, with fine sand lenses, silty, shaley;
well cemented
227245 Shale, gray, silty
* ¥ K I

Test Hole 2414 .

Location: SE SE SE SE sec. 13, T. 104 N., R. 62 W.
Elevation: 1502

Date Drilled: June 11, 1979, R

- 1 Topsoil, black
- 32 Clay, vellow, silty, pebbly (till)
32~ 47 Clay, aray, silty, pebbly (till)
47~ 49 Shale, light gray, pebbly {(reworked)
49~ 98 Shale, light gray and aray; some bentonite at 74
feet to 98 feet
P8-107 Shale, light gray; compact, chalky
i907~-114 Chalk, Llight gray, shaley
{1i4-145 Shale, black
145-218 Shale, brown, sgilty; calcareogus
218-242 Limestone, white, silty
242350 Shale, black, sandy, compact Llayvers
C250-284 Sandstone, vellow-brown, sandy, silty, hard spots
286~-320 Shale, gavay, smooth

¥ W W W
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Test Hole 212

Location: NW NW NW NW sec. 19, T. 104 N., R. &1 W.
Elevation: 1502

Date Drilled: July 21, 1977, A

o- 2 Topsoil, brown, silty, sandy

2- 26 Clay, brown, silty, sandy, pebbly (till)

26— 47 Clay, gray, silty, sandy; pebbly (till)

47-103 Shale, davk gray; thin bentonite lavers {(Fierre

Shale)
103-143 Clay, lLight gray (Fierve Sfhale)
113-134 Shale, dark gray, petroleum smell
1346-200 Clay, dark gray, silty {(Fierre Shale)
¥ O® K ®

Test Hole 213

Location: NE NE NE NE sec. 22, T. 101 N., R. &1 W.
Elevation: 1443

Date Drilled: June 26, 1979, R

9= 1 Topsoil
e 4 Clay, brown, sandy {(+ill)
4- 14 Chalk, tan, silty (Fierre fhale)

i4- 48 Clay, gray (Fiervre Shale)

18~ 24 Clay, aray; sandy (Fiervre Shale)

24- 70 Clay, gray (Fierve fhale)

70-142 Chalk, aray, silty {(Niobrava Formation)
142-4975 Chalk, white, silty, sandy {(Niobrara Formation):

§75-235 Sandstone, silty (Codell Sandstone)
235-245 Shale, gray, silty (Carlile Shale)

Observation well: 245 feet of 2-inch FVC casing
%K WOW
Test Hole 214 ¢
Location: SE SE NE NE sec. 22, T. 101 N., R. &1 W.
Elevation: 1412
Date Drilled: June 21, 1978, A

Q- 3 Silt, Light brown, sandy, pebbly; dry (till)

3~ 8 Silt, brown, pebbly; calcareous, dry
8- 25 Chalk, gray; calcareous, dry (Fierre Shale?)
*® W MW N

Test Hole 215
Location: SE NE SE NE sec. 22, T. 101 N., K. &1 W.
Elevation: {1384
Date Drilled: May 341, 1979, A
O~ 2 Clay, davk brown, silty, sandy; calcareous, moist
2~ 49 Clay, avay, silty, sandy; calcareous; moist

_81-.



Test Hole 215 == continued.

19— 23 Chalk, gray, silty; calcareous (Niobrara Formation)

O X M

Test Hole 214

Location: NE NE NE SE sec. 22, T. 101 N., R. 61 W.
Elevation: {425

Date Drilled: June 2%, 1979, R

Q- 1 Topsoil

i- 18 Clay, vellow-brown, sandy (till)
ig- 32 Clay, gvay, sandy, compact (till)
32~ 44 Shale, black (Fierre Shale)
44— 50 Chalk, gray-brown; lost circulation at 50 feet

Observation well: 50 feet of 2-~inch PVC casing
¥OH M XK

Test Hole 217 {DN-72.0)

Location: SE SE SE SE sec. 22, T. 101 N., R. &1 W.
Elevation: 1433

Date Drilled: September 2, 1966, G

O~ 10 Clay, vellow

10~ 15 Sand; some aravel
i5—- 30 Clay, vellow
30-100 Chalk

ODbservation well: 78 feet of casing
®* O R W

Test Hole 218

Location: SE NE NE NE sec. 23, T. 101 N., R. &1 W.
Elevation: 1390

Date Drilled: June i1, 1979, A

Q- 5 Clay, brown, sandy, silty, pebbly, calcareous;
(till)

5 49 Chalk, tan, silty, calcareous; moist (Fierre Shale)

i9- 23 Shale, dark gray; with gvypsum crystals and thin

“hentonite beds, wmoist (Fierre Shale)
¥ % ¥ M

Test Hole 219

Location: SE SE SE SE sec. 23, T. 104 N., R. &1 W.
Elevation: 1445

Date Drilled: June 2%, 49279, R

Q- 1 Taopsoil, black



Test Hole 219 -— continued.

Vel Tl Clay, vellow, silty, pebbly (till)
17— 28 Mavl, tan (Fierre Shale)

28— 34 Marl, gavay, shaley (Fierve fhale)
34~ 39 fhale, black (Fierre Shale)
39122 Chalk, gray (Niobvrara Formation); lost circulation

“at 122 feet, abhandoned hole
* % W

Test Hole 220

Location: NE NW NE NE sec. 24, T. 101 N., R. &1 W.
Elevation: {1383

Date Drilled: June 14, 1279, A

- 3 Clay, Llight brown, sgandy, silty, pebbly, calcareous;

moist (till)
3~ 5 Clay, davrk gvray, sandy, silty, pebbly; moist (till)
5~ 8 Clay, white, silty, noncalcareous; moist
8- 114 Clay, dark brown, sandy, silty, pebbly; moist (till)
fti—- 14 Chalk, red-brown, silty; moist (Niobrava Formation)
{6 23 Chalk, avay; moist (Niobrara Formation)

O W ¥

Test Hole 221

Location: NW NW NE NE sec. 12, T. 104 N., R. &0 W.
Elevation: {1389

Date Drilled: June 20, 1977, R

0~ 5 Soil, brown, silty, sandy
Ca ok Clay, bryown, zilty, pebbly, quite sandy (till)
27— 38 Clay, gray, silty, sandy, pebbly (till)
38—~ 43 Clay, gray, silty, zandy, pebbly, with some shale
containing bentonite (till)
A3~ A7 Shale, gray, silty, appears highly weathered
47~ 48 Clay, gray, silty, takes some water
4B-106 Clay, Light gray
106113 Clay, gray, silty
113423 Clay, gray, silty, with bentonite
123~1246 Clay, Light gray
126—-135 Sand, fine— 1o medium—cemented, with silt and clay
Lavers
135-154 Shale, gray, gilty, with sand lenses
156170 Shale, silty, some sand
® MW

Test Hole 222 {DN-78D) '
Location: SW SW SW SW sec. 19, T. 104 N., R. 60 W.
Elevation: 1443 .
Date Drilled: August 29, 1978, G

-3~



Test Hole 222 —— continued.

CEC | Topsoil, black
i- 14 Clay, tan, silty, pebbly (till)
f6— 17 Clay, red-bvown, silty (till)

§i7—- 21 Clay, Light brown, silty {(+ill)
29— 25 Clay, Llight brown, silty, gravelly (till)
25- 32 Clay, Light brown, silty (till)
32— 35 Clay, black; zome bentonite, brittle, oil film on
drilling mud
35— 95 Clay, gray, silty; zome interbedded shale
P5-105 Clay, gray—white (Niobrara)j
195-925 Clay, gray-white
% W% W e

Test Hole 223 (DN-&69C)

Location: fW SE SE SE sec. 19, T. 1041 N., R. 60 W.
Elevation: {1399

Date Drilled: July 146, 1249, G

- 1 Topsoil

i 28 Clay, vellow
28~ 35 Clay, blue with gray and vellow layers
35—~ 52 Clay, blue; hard
52— 54 Clay, blue; chalky

34~ 80 Chalk, dark g9ray; solid

80—~ 90 Chalk, light gray; solid

20-100 Chalk, gray~white

100-1414 Chalk, fractured; lost some water
i11-136 Chalk, hard

Observation well: 112 feet of caszsing

* K X K

Test Hole 224

Location: NE NE NE NE sec. 20, T. 101 N., K. 60 W.
Elevation: 1340

Date Drilled: September 7, 1979, R

o- 1 Topsoil, agray, silty
i- 26 Clay, vellow, silty, pebbly (till)
24— 35 Clay, gray, silty, pebbly ¢(till)
35— 50 Clay, gvay, silty, gravelly (till)
50—~ &3 Gravel, medium to coarse grained, coal
L3~ 45 Chalk, gvay; calcareous
IR

Test Hole 225 (DN-78E)

Location: SW SW SW SW sec. 22, T. 104 N., R. &0 W.
Elevation: 1374

Date Drilled: August 29, 1978, G

3



Test Hole 225 -- continued.

O 16 Clay, vellow-brown, silty, pebbly (till)
146~ 21 Clay, red-brown, silty, pebbly; soft (till)
29— B8 Clay, gray, silty, pebbly (till)
35~ 70 Clay, gvray-olive; shaley
THO~105 Chalk, gray-uwhite
105-122 Chalk, gareen-gray, silty
{22-425 Clay, agray-white; shaley, abundant organic material
at base
125-445 Fandstone, gray-white, fine to medium; clean

Observation well: 145 feet of plastic casing

* K X K

Test Hole 226

Location: SE SE SE SW sec. 29, T. 101 N., K. &0 W.
Elevation: {397

Date Drilled: July 5, 1979, B

O- 1 Topzoil

i—- X4 Clay, sandy, silty; oxidized (till)
34—~ 95 Clay, gray, sandy, silty (till)
95420 Jand? (no zample)
120-123 Compact laver

Observation well: 2«inch PVYC plastic to 123 feet

E I

Test Hole 227

Location: NW NW NW SW sec. 30, T. 101 N., R. 60 W.
Elevation: 1443

Date Drilled: July 24, 1977, B

O— 490 Clay, vellow, silty, pebbly {(till)

40—~ 44 Clay, lLlight gray
446—- 52 Clay, aray, and bentonitic shale
52— 58 Clay or chalk; Lost circulation

EL

Test Hole 228

Location: NE NE NE NE sec. 27, T. 104 N., R. &1 W.
Elevation: 1432

Date Drilled: July 4, 1279, R

o574 Topsoil

- 25 Clay, brown, sandy (till)
25—~ 42 Clay, Light gray, silty {(till)
42— B2 Shale, dark gray and ved; with few bentonite lavers

-



Test Hole 228 -- continued.

32-140 Chalk, tan (Niobrara Formation); lost circulation at
140 feet, abandoned hole

Observation well: 140 feet of 2-inch PVC casing
® % X ¥

Test Hole 229
Location: NE NE NE SE sec. 27, T. 104 N., R. &1 W.

Elevation: 1443
Date Drilled: July 4, 1979, R’

- i Topsoil, black
i~ 39 Clay, vellow-byown, silty, pebbly; rock at 23 feet;
rock at 30 feet (till)
39— 44 Clay, gvay, silty, pebbly (till)
49~ 42 Gravel, medium :
42— 54 Clay, gray, very shaley, pebbly (till)
Fi—- 46 Clay, whitish, sandy; slightly calcareous
b6 68 Shale, reworked?
&8—- 714 Shale, with green and white bentonite
Ti- 73 Clay, black, sandy, with a lot of white bentonite
73— 80 Clay, dark brown, sandy; slightly calcareous; a lot
of water lost (Niobrara Formation)
80- Lost civculation

Observation well: 8% feet of 2-inch FVC casing

*oO¥ ®

Test Hole 230

Location: SE SE SW NE sec. 27, T. 104 N., R. &1 W.
Elevation: 1438

Date Drilled: July 4, 1979, R

o6- 2 Topsoil

2- 17 Clay, bvown, sandy; oxidized {(till)

17— 258 fand, coarse, gravelly, fine to medium

25— 41 Clay, gray, silty, pebbly (till)

449« 40 Clay, gvay, silty, pebbly, rewovrked shale pebbles

40— &1 Gravel laver

41— &2 Clay, gray, silty, pebbly, reworked shale pebbles

b2~ 43 Gravel laver

LE~ && Clay, Light brownish-aray, sandy, pebbly; slightly
) calcareous

bé- 75 Clay, Light brownish—-gray; calcareous; lost circu-

Lation at 75 feet
Observation well: 75 feet of 2-inch PVC casing

L I

e £}y -



Test Hole 231

Location: SE NE NE SE sec. 27, T. 101 N., R. &1 W.
Elevation: 1435

Date Drilled: July 4, 1979, R

9- 1 Topsoil, black :
i- 18 Clay, vellow-brown, silty, pebbly (till)
18- 27 Clay, gray, silty, pebbly (till)
27— 28 - Gravel, sandy
28~ 32 Clay, aray, sandy, pebbly (till)
32— 33 Gravel, fine; sand, coarse

33~ 57 Clay, gray, sandy, pebbly (till)
57— 58 Gravel

58— 42 Clay, gray, sandy, pebbly (till)
b2 &3 Shale, pebbles, rewovked; much bentonite
&3~ 72 Gravel, with brown clay; calcareous; lost circula—

tion at 72 feet
Observation well: 70 feet of 2-inch plastic casing

ELE I

Test Hole 232

Location: NW NW NW NW sec. 29, T. 101 N., R. &1 W.
Elevation: 1489

Date Drilled: July 3, 1979, E

O- 1 Topsoil
i- 45 Clay, brown-buff, silty, sandy, medium cobbles,
chert; sandier with depth (+ill)
45~ 40 Clay, gray, sandy, gilty, with coal and organics
(till)
40—~ 85 Shale, dark gray, slightly bentonitic; slightly cal-
careous
85— 87 Shale, dark gray, very bentonitic; slightly calcare-
ous
87-110 Shale, dark gray, slightly bentonitic
110-145 Shale, light gray, sandy, silty
145-161 Shale, buff-gray, slightly sandy; very cohesive
161-162 Compact laver

162-185 Shale, Light gray, sandy
185-184 Compact Llaver

186-205 Shale, Llight avay, sandy
205- Lost water

Observation well: 205 feet of 2-inch FVC casing
EE I
Test Hole 233
Location: SW SW SW SW sec. 34, T. 404 N., K. &1 W.

Elevation: 1548
Date Drilled: July 24, 1978, k-

-8 -



Test Hole 233 -- continued.

0- 1 Topsoil, black
i- 28 Clay, vellow-brown, silty, pebbly (till)
28— 97 Clay, gray, silty, pebbly (till)
P7-101 Shale, dark gray; reworked, soft
i01-189 Shale, dark gray, hard, bentonite; concretions
189203 Siltstone, light gray, chalky; moderately calcar-
eous
203-248 Shale, black; compact, massive
218-248 Chalk, gvay-brown, very silty; highly calcareous
248277 Sandstone, fine
277334 Siltstone, light aray, chalky; calcareous
231-333 Sandstone, fine
333-338 Siltstone, Light gray, chalky; calcareous
338355 Sandstone, fine; fairly well cemented

2I55-358 Shale, dark gray, thin bedded with sandstone lavers;
a few concretions

I58-374 Sandstone, fine,some thin shale beds; some concre-
tions

374380 Concretions(?); difficult drilling

* % K W

Test Hole 234

Location: SE SE SE SE sec. 33, T. 101 N., R. 61 W.
Elevation: 1470

Date Drilled: July 24, 1978, R

9- 23 Clay, vellow-brown, silty, pebbly (till)

23— 24 Gravel, fine

24— 44 Clay, vellow-brown, silty, pebbly (till)

44~ 53 Clay, gray, silty, pebbly, much reworked shale {till)

53— 71 Shale, dark gray, reworked; bentonite

i~ 73 Shale, light gray; greasy, compact, slightly calcar-
eous (Fierre Shale)

73~ 98 Shale, light gray, sandy; compact, slightly calcar~
eous

88— 97 Shale, black; bentonite (Fierre Shale)

@T-200 Chalk(?), brownish—gray, sandy; very calcareous

(Niobvara Formation)

¥ ¥ X %

Test Hole 235 (ET-3)

Location: NE NE NE NE sec. 35, T. 401 N., R. 61 W.
Elevation: 1430

Date Drilled: Septemnber 4, 1966, G

0~ 35 Clay, vellow
I8~ 50 Clay, blue

50~ 5% Sand, gravel streaks
58— 45 Clay, blue
&5~ 70 Sfand, agravel, clay



Test Hole 235 ~- continued.

7O

80

Chalk

Observation well:

Test Hole 234 (ET-2)

Location:
Elevation:

NW zec. 35, T. 101 N.,

1448

¥ ¥ R ¥

Date Drilled: August 31, 1966, G

O-
30~
40~
45~

30
40
45
80

Bo-135
i35-150
i50-170
170-195
§95-200

Clay, vellow

Clay, blue
Sand and aravel
Clay, blue

Shale(?), agray

Sand, coarse and gravel

Chalk

Sandstone (Codell?)

Shale, garay

Observation well:

Test Hole 237 {(D—-4%E)

Location:
Elevation:

Date

O

D
30~
33~
35—
45~

T3~
75-

Drilled: July 8, 1969, G

2
30
33
35
45
73

75
92

1456

Topsoil

1846 feet of

*OE W

Clay, vellow, silty, sandy, p
Clay, vellow, sandy, gravelly

Clay, blue, silty;

hard

Clay, vellow, sandy, gravelly
Clay, white, blue dark gray,

soft lavers

Clay, davk agvay, silty; chalk
Chalk, Light gravy with black streaks

Observation well:

Test Hole 238

Location:
Elevation:

SE SE NE HNE sec.

1391

86 feet of

L I

32, T. 104 M.

Date Drilled: July 20, 1977, E

G_
E-...
27~

o
e
7
2
-

R

Soil, brown, sandy, silty
Clay, brown, silty, pebbly, quite sandy (till)

Clay, gvay, silty,

sandy, peb

...89-.-

77 feet of casing

R. &1 W,

plastic

SE NE NE SE sec. 35, T. 101 N., R. 61 W.

ebbly

very silty;

Y

casing

, R. 60 W.

bly (till)

hard and



Test Hole 238 -- continued.

82-100 Sand and gravel, with clay
i00-104 Clay, white, with wood :
104-4492 Sand, mostly limestone; cemented
112-120 Clay, aray
120-4126 fand; cemented
126—134 Clay, gray
134-1469 Sand, fine to medium; cemented
149=200 Clay, gray, shale-like (Carlile?)

oMW WM

Test Hole 239 (DN-78F)

Location: SW SW SW SW sec. 33, T. 104 N., R. 60 W.
Elevation: 1394 .

Date Drilled: August 30, 1978, G

O~ 1 Topsoil, black
i- 30 Clay, vellow-brown, silty, pebbly (till)
20—~ 44 Clay, gray-=byrown, silty, pebbly (till)
44—~ 44 Gravel
46~ 50 Clay, gray=brown, silty, pebbly (till)
50— 55 Sand and gravel, medium to coarse; limestone and
shale pebbles
58~ 75 Clay, -gray, silty, gravelly; some coal (till)
T5-1i2 Sand and gravel, medium to coarse; limestone and
shale pebbles, some clay
112-125 Clay, gray-brown, silty (Niobrara?)

Observation well: 100 feet of casing

* O It

Test ‘Hole 240

Location: SE SE SE SE sec. 33, T. 101 N., R. 60 W.
Elevation: {1378

Date Drilled: July 20, 1978, R

9- 2 Topsoil, black
2- 48 Clay, Light brown, pebbly (till)
i8- 48 Clay, gray, pebbly (till)
48~ 53 Sand, fine to medium, subangular to subrounded
53—~ 464 Clay, gray, pebbly (till)
H4- TH Sand and gravel, medium to coarse, subangular, poor-
Ly sorted
75116 Chalk, aray to white; compact, calcareous
116-142 Shale, gray to black, greasy
142-145 Shale and sandstone interbedded
145-144 Sandstone, brown, silty lavers; very compact
146-155 Shale, gray, greasy, interbedded with compact brown
sandstone _
155-224 Shale, avray, areasy, soft

_96_.



Test Hole 240 —-— continued.
224-3228 Ruartzite, very compact
®* ¥ ¥ %

Test Hole 241 (DN-78G)

Location: SE SW SW SW sec. 35, T. 1041 N., R. 40 W.
Elevation: 1342

Date Drilled: August 30, 1978, G

0= 1 Topsoil, black

i- 12 Clay, Light brown, silty, pebbly (till)

12— 19 SJand and gravel, clayey

19— 31 Clay, gray, silty, pebbly, gravelly {till)
2i- 35 Sand, coarse; some fine gravel
35—~ 59 Clay, gray, silty, pebbly; soft, organic material

at 44 feet

59—~ 90 Clay, gray-white, silty
25-95 Chalk, gray-broun, silty; shaley

Observation well: 95 feet of plastic casing

* O W

Test Hole 242

Location: SE SE SE SE sec. 36, T. 104 N., R. 60 W.
Elevation: 1355 :

Date Drilled: July 20, 1978, R

O- 14 Clay, yellow, silty, pebbly (till)

16~ 18 Clay, gray, silty, sandy, pebbly (till)

18— 24 Sand, reddish~brown, medium, subrounded

24~ Z4 Clay, gray, silty, sandy, pebbly {(till)

34—~ 58 Chalk, white to lLight brown; weathered, calcareous

58—~ 84 Chalk, dark brown, silty; calcareous

84- 27 Shale, dark gray, havd, some thin layers of bento-
nite, a few small concretions

7-446 fandstone, buff, fine, silty; moderately to well
cemented '

116-122 Siltstone, buff; very compact, brittle

i22-190 Shale, dark gray; soft

190-279 Shale, dark gray, intermittent compact lavers

279280 Quartzite

w*oOow W K
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AFFENDIX R

l.ogs of test holes and observation wells
drilled by comnmercial well drillers
for the City of Mitchell, 1975-4977

The locations are given as quarter sections, section number,
township, and range.

ALl elevations have been estimated using a 7 172 minute topo-
graphic base and are presented in feelt above mean sea level.

Frefix before test hole number designates the commercial well
driller:

E - Empire Irvigation Dvrilling Co., Inc., Huron, S&D
H - Hurcn Drilling Inec., Huron, £D

Test Hole E-1

Location: NW NW SW SE sec. 33, T. 104 N., R. &0 W.
Elevation: 1292

Date Drilled: September 18, 1975

9- 2 Topsoil

2— 25 Yellow till
a5- 85 Gray till
85—~ 94 Clay with gand lavers

P4~-1764 Chalk rock
176198 Sandstone
198-250 Clay

Observation well: 190 feet of 2-inch FVC casing
® K H ¥

Test Hole E-2

Location: NW NW SW NE sec. 29, T. 104 N., R. 60 W.
Elevation: {290

Date Drilled: September 18, 1975

o~ 2 Topsoil

2~ 25 Yellow till

25- 75 Gray till
TE—-404 Gravel and =zand
i01-120 Chalk rock

Observation well: 920 feet of 2-inch FVC caszing

¥* M MKW



Test Hole E-3

Location: NE NE SE NE sec. 29, T. 104 N., R. 40 W.
Elevation: 1294

Date Drilled: September 18, 1975

- 2 Topsoil

2- 25 Yellow till

25- 53 Gray till

53~ 57 Sand
57— 75 Gray till
75~ 85 Clay with sand lavers
8541090 Chalk rock

A

Test Hole E-4

Location: SW NW NW SE sec. 29, T. 104 N., R. &40 W.
Elevation: {1291

Date Drilled: September 14, 1975

- 2 Topsoil

2- 25 Yellow till

25—~ 84 Gray Till
844120 Sand and gravel
{20-927 Gravel {(rocks)

127140 Chalk rock
Observation well: 130 feet of 2Z-inch FVYC casing

E I I

Test Hole E-5 |

Location: SW SW SE SE sec. 5, T. 103 N., R. &0 W.
Elevation: 1270

Date Drilled: September 19, 1973

Q- 2 Topsoil

2- 25 Yellow till
25— 45 Clay with sand
45— 57 Sand

E7-100 Jandstone

* % W I
Test Hole E-4&
Location: SW SW SW SW sec. 30, T. 104 N., R. &0 W.
Elevation: 1295 .
Date Drilled: September 22, 1975

G- 40 Sand

io- 48 Yellow till
18- 48 Gray till
48~ &1 Brown gravel

...?3_



Test Hole E~46 -- continued.

&1 -80 Chalk rock, white
% ® ¥

Test Hole E-7

Location: SW SE SE NE sec. 5, T. 103 N., R. &0 W.
Elevation: 1285

Date Drilled: September 22, 1975

9- 2 Topsoil
2= 5 Sand and gravel
5- 45 Yellow till
15— 43 Gray till
43~ 74 Sand and gravel
Ti— 85 Chalk rock

EE

Test Hole E-8

Location: SE SE SW SW sec. 20, T. 104 N., K. &0 W.
Elevation: 1291.27

‘Date Drilled: September 22, 1975

Q- 2 Topsoil

2= 25 Yellow till

25- 38 Gray till-

8- 42 Gravel

42— &7 Gray till

&T— 74 Sand and gravel
Té6- 90 Chalk rock

Observation well: 80 feet of 2-inch FVYC casing
* ® R ¥

Test Hole E-9

Location: SE SE SE SW sec. 20, T. 104 N., R. &0 W.
Elevation: 1291.47

Date Drilled: September 23, 1978

- 2 Topsoil

2~ 25 Yellow till

25— 71 Gray till

7i— 90 Sand and gravel

P0-100 Chalk rock
Observation well: 9246 feet of 2-inch FVC casing

E I

_94...



Test Hole E-10

Location: SW SW SE NW sec. 29, T. 104 N., R. 60 W.
Elevation: 1290

Date Drilled: September 22, {975

- 2 Topsail

2= 20 Yellow till
20— 70 Gray till
TO— 80 Chalk

EEE I

Test Hole E-114

Location: SE SW SE SW sec. 20, T. 104 N., K. 60 W.
Elevation: 1291

Date Drilled: September 22, 1975

o- 2 Topsoil

2= 415 Yellow till

15— 49 Gray till
69~ 88 Sand and gravel
g8-100 Chalk rock

ELE I

Test Hole E-12

Location: NW SW NE SE sec. 29, T. 104 N., R. &0 W.
Elevation: 1291

Date Drilled: September 22, {1975

- 2 Topsoil

2= 18 Yellow till
i8- 78 Gray till
78~ 88 Gravel

88— 95 Chalk rock

Observation well: 90 feet of 2-inch FVC casing

EE I

Test Hole E-13

Location: SfW NE NW SE sec. 29, T. 104 N., K. &0 W.
Elevation: 1290

Date Drilled: September 23, 1975

Q- 2 Topsoil

2- 15 Yellow till

5~ 25 Gray till

28— 33 Sand
33~ 82 Gray till
82~ 94 Sand and gravel
PE-134 Lray till

{34983 Sand and aravel

e P e



Test Hole E~13 == continued.

153-160

Shale

LR I

Test Hole E~14

Location:
Elevation:

NW NW SW SE sec.

29, T.

1292

Date Drilled: September 23, 19275

o- 2

2- 40
19— 94
96147
147-155

Topsoil

Sand

Gray till

Sand and gravel
Shale

R. 60 W.

Observation well: 150 feet of 2-inch PVC casing
¥ oK X %

Test Hole E-45

Location: NE NE SW SE sec. 32, T. 104 N., R. 60 W.
Elevation: 12990

Date Drilled: September 23, 1975

O- 2 Topsoil

2= 15 Sand and gravel
15— 33 Gray till

33— 37 Gravel

37— 74 Gray till

T4- 78 Gravel

T8— 90 Gray till
20~148 Sand and gravel
148-155 Chalk rock

Observation well: 135 feet of 2-inch FV(D casing
I I

Test Hole E~-14

Location: SE sec. 29, T. 104 N., R.
Elevation: not measured

Date Drilled: January 30, 1976

60 W.

Q- 2 Topsoil

2~ 18 Yellow till

i8—- 735 Gray till

75— 84 Jand and gravel
84-425 Gray till
125~-147 Sand and gravel

)y



Test Hole E-146 —— continued.
1474580 Fandstone
Observation well: 145 feet of 2-~inch casing
NOTE: Exact location of observation well is unknown, but
the driller's log indicates that the well is north
of the production well.
This well iz not plotted on figure 1.

E I

Test Hole E~{7 '

Location: NW NE SW SE sec. 29, T. 104 N., R. &0 W.
Elevation: 1292

Date Drilled: January 30, 19746

Q- 2 Topsoil

2=~ 49 Yellow till

i?9- 75 Gray till with sand lavers
75—~ 84 Sand

B84-123 Gray till
123~140 Sand and gravel

Obsevrvation well depth: 13% feet
¥ % W W

Test Hole E-{i8

Location: NE NE SE SW sec. 29, T. 104 N., R. 60 W.
Elevation: 1291

Date Drilled: January 30, 19746

- 2 Topsoil

2= 18 Yellow till
18- 73 Gray till
75— 80 Gravel

80~ 85 Gray till
8512 Sand and aravel
123-135 Sand rock

Observation well depth: 105 feet
¥oON WO

Test Hole E-49

Location: NW NW SW SE sec. 29, T. 104 N., R. &0 W,
Elevation: {1292

Date Drilled: January 31, 1974

- 2 Topsoil
2= 18 Yellow till

e ) "7 e



Test Hole E=~19 == continued.

i8- 84
84-134
134-136
136-140

Gray till
Sand and gravel
Gray till
Sand and gravel

Observation well depth: 135 feet

.

Test Hole E-20

Location:
Elevation:

SW NW SW SE sec. 29, T. 104 N., R. 60 W.

1292

Date Drilled: February 2, 19746

9- 2
2= 18
18- 84
84-136
136-138
138-140

Topsoil

Yellow till
Gray till

Sfand and gravel
Clay

Sand and gravel

Observation well depth: 135 feet

ok

Test Hole E-21

Location:
Elevation:

NW NW SW SE sec. 29, T. 104 N., R. 60 W.

1292

Date Drilled: February 3, 19276

Q= .2
2= 18
i8="02
82-136
136-138
138-140

Test Hole E~Froduction Well
Location: NE NW SW SE sec. 29, T. 104 N., R. &0 W.

Elevation:

Topsoil

Yellow till
Gray till

Sand and gravel
Clay

Gravel

Observation well depth: 120 feet
* ¥ ¥ ¥
(E~F)

1292

Date Drilled: Javnuary 30, 197é&

o- 2
2- 18
18- 92
92-143

Topsoil

Yellow till
Gray till

Sfand and gravel

G



Test Hole E-Froduction Well -- continued.
143~ Clay
Froduction well depth: 128 feet
EE

Test Hole E-Water Works Well (E-WW?

Location: SW NW NW SfW sec. 10, T. 103 N., R. 60 W.
Elevation: {295

Date Drilled: February 3, 1977

- 2 Tapsoil
2= 12 Clay

12— 50 Chalk rock

50— &0 Fand

&O-247 Clay

297227 Limestone

227-345 Shale

345347 Coal lavers

247428 Sfhale

428450 Sandstone

450454 Shale

A5 4~ Granite (Sioux Quartzite?)

220 feet of é-inch casing was used to construct well; re-
maining casing length unknown.

NOTE: This observation well was finished by Huron
Drilling Company.
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Test Hole H-1i

Location: NE SW NW NW sec. 29, T. 104 N., R. 60 W.
Elevation: 1293

Date Drilled: Febvruary 27, 1977

O- 15 Yellow clay

{5 24 Blue clay

24— 27 Sand

27— 35 Clay

37 40 Sand

40~ 73 Blue clay
T3-100 Sand and gravel
190-110 Chalk, white
110-137 Chalk
1371585 Hard sand

155-170 Real hard sand
170-185 Shale
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Test Hole H-2

Location: NW SW SW SE sec. 29, T. 104 N., K. 60 W.
Elevation: 1292
Date Drilled: February 8, {977

Q- 10 Yellow clay

1O~ 72 Blue clay

72— 80 Chalk, white

80-140 Chalk, gravy

110-115 Chalk

115-145 Codell

145-155 fhale
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Test Hole H-3
Location: NW NE NW SE sec. 14, T. 103 N., R. 60 W.
Elevation: 1310

Date Dvilled: Febyruavry 9, 1977

O- 10 Yellow clay

Q- 20 Blue clay

20~ 50 Hard clay

50— 45 Chalk, some water loss
&5 80 Chalk

80— 90 Shale

P0-910 Codell

110-135 Hard szand

135-140 Shale
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Test Hole H-4

Location: NE SW SW SE sec. 146, T. 103 N., K.

Elevation: 1317
Date Drilled: Febyruary 410, 1277
Q- 20 Yellow clay
20— 49 Blue clay
49—~ 50 Sand
50—~ 54 Blue clay and sand
54— 80 Chalk
80— 99 Shale
29-130 Codell
130-135 Shale
¥ O® ¥R

Test Hole H-5

Location: SW NW NW NW sec. 33, T. i04 N., R.

Elevation:

Date Drilled:

0- 10

295
Fabruary 10, 1977
Yellow clay

-100-
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Test Hole H-5 —-- continued.

19~ 20 EBlue clay

20~ 35 Blue clay; some gravel

35— 50 Blue clay; some sand streaks
56— 55 Sand

55— &5 Elue clay; sand streaks

45~ 70 BElue clay
70-150 Chalk
150-175 Codell
175~ Shale
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Test Hole H-6

Location: NE NE NE NE sec. 34, T. 104 M.,

Elevation: 1304
Date Drilled: February 14, 19277

O~ 10 Yellow sand

{0~ 44 Blue clay

44~ &0 Chalk

s0— &5 Davk chalk; some water loss

45— 85 Chalk
85—~ 90 Shale
?0-118 Codell
118-125 Shale
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Test Hole H-7

Location: SE NW NW NW sec. 5, T. 163 N.,

Elevation: 1282
Date Dvrilled: February, 1977

0- 4 Topsoil

- 410 Gravel
10—~ 20 Clay; some gravel
20— 42 Blue clay

42~ 40 Chalk
&0~ TO Shale
70~ 98 Codel L

E-22 Shale
225230 Hard sand
230240 Shale; some sand

240-288 Shale
288300 Sand

300-305 Shale
395-315 Sand streaks

- 395330 Shale

3I30-35%5 Tuff shale
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Test Hole H=7 -- continued.

355-388 Hard sand
388-394 Hard rock
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Test Hole H-8

Location: SE NE NE NE sec. 26, T. 104 N., R. 61 W.
Elevation: 1309

Date Drilled: Febvruary, 1977

Q- 20 Yellow clay
20~ 35 Clay; gravel streaks
35~ 43 Blue clay
43~ A0 Brown sand

00— 45 Shale
&5~ T0 Chalk
7O- 85 Hard sand, round pellets
85-140 Shale
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Test Hole H-9

Location: SW NW SW SE sec. 9, T. 103 N., R. 60 W.
Elevation: 1295

Date Drilled: February, 1977

0- 20 Yellow clay
20~ 30 Blue clay
30~ 59 Clay
59- 85 Codell
gs- 9% Shale

E I

Test Hole H-Froduction Well (H-F)

Location: NE NW NW SE sec. 16, T. 103 N., R. &0 W.
Elevation: 1308

Date Drilled: March 5, {977

0~ 5 Topsoil and gravel
5=~ 12 Yellow clay
i2— 20 Blue clay
20~ 40 Blue clay with sand streak
49—~ 52 Blue clavy
52— 78 Chalk
T8-100 Sandy shale
i90-106 Sand
i046~-125 Hard sand; open streaks
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Test Hole H-Froduction Well (H-F) -- continued.

125-136 Sand
1346-140 Shale

Froduction well in Cadwell Fark. 136 feet deep. 100 feet of
B8-inch PVYC and 346 feet of 8-inch screen; was pumped
for 67 minutes at a rate of 100 gallons per minute.
The dvawdown was approximately 35 feet.
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