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Introduction and Acknowledgments

A drilling program was conducted in western North Dakota by the North
Dakota Geological Survey (NDGS) under Grant No. 14-08-0001-G-440 from the
U.S. Geological Survey. The drilling was done as part of the U.S. Geolog-
local Survey's program to evaluate and classify mineral lands in the public
domain. The purpose of the program was to gather data on the thickness,
quality, extent, and recoverability of lignite beds and the lithologic
characteristics of the coal-bearing unit, the Fort Union Formation (Paleo-
cene), in western North Dakota.

This preliminary report includes geophysical logs, descriptioms of
samples, lists of ligni;e beds, and locations of the testholes. The lists
of lignite beds include most of the beds more than 2 feet thick ana were
generally made from the density logs, but where there were depth discrep-
ancies between the gamma and density logs, sample depths were consulted to
decide which log to use.

Testholes were drilled in five general areas between June 25, 1977,
and October 20, 1977, with the first hole in Williams County (Area A)
and the last hole in Billings County (Area E). For convenience of refer-

ence, the areas are designated A through E, with the general locations
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shown on figure 1. Testhole locations are shown on the area maps (figs. 2-
6) and specific locations are on the log headings using the system of

land survey in use by the U.S. Bureau of Land Managément. The distances
from section lines are approximate distances. Elevations are also
approximitions taken from the topographic quadranglé sheets or, where
topographic coverage was lacking, from altimeter surveys.

The‘total number of testholes and the area in which they were drilled
are as follows: Area A, Williams County, 12 holes; Area 3, Mercer and
Oliver Counties, 74 hcles; Area C, which extends from the Golva area of
Golden Valley County to the Scranton area of Bowman County; 89 holes; Area
D, Grant and Hettinger Counties, 54 holes; and Area E, southern Dunn
County to Stark County, 6 holes. Total drilling was 62,562 ft plus core.

Nine core holes were drilled during the 1977 drilling prcgraﬁ. The
procedure was to move a few feet from a testhole and-core the interval
or intervals.indicated on the log of the adjaceat hole (e.g. PlA, PlAC).
In thérMercer and Oliver area core holes were PlAC, P3AC, P6AC, PlGC, and
P3GC. 1In the Grant and Hettinger area core holes were H16C, H30C, H33C,
and H43C. The core was split and one-half was sent for analyses to the
U.S. Geological Survey, Lakewood, Colo. The remainder of the core is in
the NDGS storage facilities in Grand Forks, North Dakota. Analyses are
shown on page 10 of thislreport.

Fieldwork was carried out by the following NDGS personnel: Clarence G.
Carlson, Randéll Reichert, Michael Camara, Richard Scattolini, and David
Lechner. U.S. Geological Survey personnel included Hal Owen, Robert
Lewis, and Susan Cook. Coordination and techﬁical guidance were provided

by Clarence G. Carlson (NDGS) and Elmer M. Schell, U.S. Geological Survey.
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A forward rotary drill was used with water as the drilling fluid, and
continuous 5-ft (l.5-m) samples were collected except where circulation
was difficult to maintain. In that case an air-mist drilling medium was
used and no samples were collected. Samples were logged by the geologist
in the field and then bagged and placed in the storage facilities of the
NDGS, Grand Forks, North Dakota. A driller's log for each testhole was
obtained and these logs are on open file at the NDGS Grand Forks office.

The logging procedure was to run the gamma-ray, self-potential (SP),
and resistivity probes, followed by the density probe, unless there were
problems with the logging devices. A backup probe with the 4 channels on
one device was used during periods when the separate probes needed re-
pairs. The log printouts were photographically reduced and both the orig-
inals and negatives are on open file at the NDGS office in Grand Forks.

Testholes were given letter and number designations prior to the
drilling season. A few sites were later deleted, but to avoid the con-
fusion of renumbering subsequent holes the original designations were
retained. This results in a few missing numbers (e.g. W-5, H-4, etc.);

in these cases no hole was drilled.
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Table — Core analyses on an as-received basis from U.S. Bureau of Mines laboratory.

ULTIMATE

PROXIMATE
ANALYSIS ANALYSIS
z :
= &3] : 23] =z )
-4 = QO =
2 |Ex A % Zo g ‘_—f 8 é 8 Z :
5 |<H|83 Eog R | & S lo~|8,
o |os|%%| 5 |S5E(3 |5 | % |E &2 (g8
UBMNo. | = |SE|ES | £ |ESE|2 |E| S |2 |88 (=3
D 194029 33.1 29.2 306 7.1 6965 .6 6.7 419 .7 43.0 183
D 194030 344 28.1 30.0 7.5 6803 .6 6.6 40.9 .6 43.7 21.6
D 194031 30.8 28.2 294 11.6 6647 9 6.2 398 .6 40.8 14.6
D 194032 35.7 26.2 292 89 6495 14 6.6 396 .6 428 218
D 194033 35.7 27.7 30.7 59 6840 1.1 6.8 41.0 .6 447 189
D 194034 29.8 20.5 19.0 30.7 4398 .6 53 269 .5 359 194
D 194035 33.6 29.3 30.1 7.0 6990 .6 6.7 416 .7 43.5 18.0
D 194036 33.3. 29.3 31.9 5.5 7093 4 67 429 7 43, 19.8
D 194037 29.3 22.0 18.0 30.7 4486 1.3 53 26.7 .4 356 17.7
D 194038 34.3 26.3 30.1 9.3 6731 1.1 6.5 403 .5 424 19.2
D 194039 36.8 24.7 20.1 18.4 4880 1.2 6.3 30.1 .6 434 184
D 194040 41.4 255 262 6.9 6163 1.1 7.2 36.6 .6 47.7 29.7
D 194041 29.5 26.7 247 19.1 5848 24 58 350 .5 37.2 141
D 194042 355 27.0 240 13,5 6042 1.0 6.6 360 .6 423 217
D 194043 354 27.6 28,5 8.5 6742 1.5 6.7 399 1.0 425 19.9
Sample No.  Well No. Depth Sample No.  Well No. Depth
D 194029 P-3GC 103-107.3 D 194037 P-6AC 78- 81.3
D 194030 P-3GC 168-178 D 194038 P-3AC 110-119
D 194031 P-3GC 198-204.3 D 194039 H-33C 43- 50.6
D 194032 P-1AC 133-142 D 194040 H-33C 56- 66
D 194033 P-1AC 142-149 D 194041 H-30C 61- 71
D 194034 P-1GC 45- 50.2 D 194042 H-16C 65- 72
D 194035 P-1GC 77- 83.2 D 194043 H-43C 48- 58.2
D 194036 P-1GC 133-139
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Hole No:

Surface ownership: _—
Lignite beds: _90-94; 101-110; 157-160; 414-424; 468-474 fr _ _

Remarks:

NORTH DAKOTA GEOLOGICAL SURVEY

W

. —Map: _Ray 1 SE_
Elev.: 2,205 ft __ Location: T. ,15.6; ,R. 96 \'\s Sce. 18, Tract:
Measured: _600 ft__ #?E 60 ft gvli

Hole size: _4 %in. . _ Air [_]

~ Date: 6-30-77  State:

ddda

Lithology

Recorded by:

Randall Reichert

Y
Geologist N8

ND

Water X]
. Coal ownership:

.. County: Williams
Drilled depth: 500 fe
Cored: Yes | ]

No {X]

cophysical logs
recorded by:

Lechner

Lithology

Gamma
T.C..2_ Range 100 cps_
Recording speed 20 ft/min
Logged depth _500 fr_

Density
T.C. 2. Range 100 cps
Recording specd 20ft/ min
Logged depch _500 ft

- 0-10

~ 10- 11
11- 20
- 20- 51

- 51- 57
57- 63
— 63- 175

-~ 75- 80

- 80- 83
83- 88
88-100

- 100-110

—110-133

o—

—133-134
134-141
~ 141-142
_ 142-157
157-160
—~ 160-162
162-136

— 186-200

- 200-218
— 218-236

— 236-260

- 260-204

— 284-300

— 300-306
306-307
307-318

— 318-333

-~ 333-341
= 341-347

347-349
3490.287%

Sand, yellowish-gray, pebbly, limey

Clay, white, limey
Till, yellow, pebbly, limey
Claystone, yellow, silty

Siltstone, greenish-gray, sandy
Claystone, greenish-gray, silty
Claystone, gray

No samples

Claystone, gray
Lignite, black
Claystone, gray
Lignite, black

Claystone, gray, silty

Lignite, black

Claystone, gray, silty

Lignite, black

Siltstone, green, sandy
Lignite, black

Claystone, gray, silty
Siltstone, green, sandy, clayey

Claystone, gray, silty

Siltstone, green, clayey

Siltstone, green, sandy

Siltstone, green, clayey

Claystone, light-green, siity

Siltstone, light-green, sandy, limey

Claystonc, light-green, siity, limey
Lignite, black

Siltstonc, gray, clayey, limey
Claystone, gray, siity. limey

Lignite, black
Siltstonc, pray, clayey

Claystong, gray, silty
Fienite hivck

11
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Hole number—continucad

W-1

. 405418
- 418459

- 459467
- 467470
- 470-500

Lithology

et et o ————— o e ——— — " ¢ o & o~ > it

Lignite, black

Claystone, gray, silty, limey

Lignite, black
Claystone, gray, silty, limey

No samoles

Gamma Density
T.C._2 _Range.100c¢cps | T.C._2__Range 100 cps
Recording speed 20__ft/min | Recording speed 20 ft/min
500

fr Logged depth _500fr

Logged deptch

Depth

Fcet
Mcters

- -

—

L. —180
600

~ 700

- —220

750




Hole number w-1

Sp Resistivity

Sens. setting 30 MV_ Sens. scteing - 50__

{

i Recording speed 20 ft/min Recording speedl(lft/min
| Logged depth 500 f Logged depth _.500ft ___
IF_A_—’——'—' - m———— e m————fas - Tt et emme e ee

4 Ll IR TR
_ _— o ez

'

L

L

) N NS RV VY PO TSUOUN DU N S |

e s oo} o e

) UV U Y S U N DU QR IO B O

Y U T
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Hole number—continued

Ww-1

Se
Scns. setting __20MV____

Recording speed 20_ft/ minRecording speed 20ft/ min
Logged depth 500 ft -_nLLoggcd depth 300 ft

Resistivity
iSens. setting 30

-

I S I |

111

1Y T O T N S

i1

S N S W |

14

— e dme . - b m - cwma— - - — e e - - —————
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NORTH DAKOTA GFOLOGICAL SURVFEY

Hole No: __W-2__ M'Lp Ray_ 1 SE_ ~Date: 6-28-77 State: ND  County: Williams

Elev.: 2,255 ft __ L ocanon T. 156 ‘s R. 973 \\ Sce. 14 | Tract: abba Drilled depeh: 500 ft _
Mecasured: 63 ft___ RO 2,112 fr '&WL‘; Hole size: 4 %in, __ Air L] Water X]  Cored: Yes [ ] No [X]

Surface ownershlp e . Coal ownership: e

Remarks: .. - R

Lithology . : Ye C cophysm’ll logs
Recorded by: Randall Reichert Geologist 88 recorded by: . Lechner .

Gamma Density
T.C..2 . Range 100 cps | T.C.-2 .. Range 100 cps. Depth
Rccordmg speed 20 ft/inin Recording speed 20. ft/min z
Logged depth _487 ft _ _| Logged depth _489 ft_ ug_, ‘23

Lithology

— 0- 8 Sand, yellow, medium.grained to course<grained,
silty, limey
=~ 8 52 Till, yellow, pebbly, limey, sandy

- 52- 75 Till, yellowish-gray, pebbly, sandy

"~ 75- 83 Till, yellowish-gray, pebbly, silty

— 83- 92 Till, yellowish-gray, sandy

~ 92-120 Sand, yellowish-gray, medium-grained to
coarse-grained

—~120-129 Gravel, yellow, fine grained to coarse-grained
129-134 Till, yellowish-gray, pebbly

= 134-135 Lignite, black

. 135-154 Till, yellowish-green, pebbly

— 154-159 Lignite, black
_ 159-172 Siltstone, olive, claycy

- $172-176 Sandstone, white, limey

__176-181 Siltstone, olive, sandy
181-193 Cluystone, green, silty

=~ 193-212 Siltstone, green, sandy

= 212-232 Lignite, black

- ==232-300 ) Siltstone, greenish-gray, sandy

=- 300-306 Siltstone, brownish-gray, sandy

__306-314 Siitstone, gray-green, sandy
314-320 Lignite, black

-= 320-395 (laystonc, olive, silty

A A b ; e

15



Hole number—continued

w-2

Lichology

Gamma

T.C.—2_ Range 100 ¢cps
Recording speed 20_ft/min

Density

T.C._2__Range 10Q cps
Recording speed 20 £t/inin

Loggcd depth _489 fr_

Logged depth 487 ft

395-396 Lignite, bluck
396472 Siltstone, gray, clayey

T 472475 Lignite, black

475-500 Silistone, gray, clayey

i gyoLl

‘t__ [ e —— _

450

16

=650
’_6—200

~- 700

T

-220

750




Hole number Ww-2

Resistivity Depth |
Sens. setting—30MV___ Sens, scrting ~. 90 -

Recording speed 20 ft/minRecording speed 20 ft/min
Logged depth 487 ft__ Logged depth 487t __

o e st S A o -

L.

N S BN I

1
o
s)

nN

Q

O
[¢2]
Q

J O 1 e A A ) A N AR S B
@
O

17



Hole number—continued

1

L

|

S DU SN IS Y S U O O

g

N N SO U I U U TN O N IS Y O U |

W-2
SP i Resistivity
Sens. setting . S0MV___ Sens. seccing___ 30
‘Recording speed . 20 ft/ minRecording speed20ft/ min
Logged depth . 487 i _ |Logged depth 487 ft
%
|
!
!
|
z
|
i

18

:-700

- —220.
L i
L ;
| |
=756



NORTH DAKOTA GFOLOGICAL SURVEY

Hole No: . W-3 _ ____Map: Red ,MNike Hill . Date: 6-28-77 State: ND . County: Williams
Elev.: 2,145 ft Lrggitioni T.155%, R.96 W, Scc. 29 ,Tract: beba  Drilled depth: 340 fe

; KBIX ) : - .
Mecasured: 1,570___¥3K, . 530 . FWL, Holc size: _4%in. __ Air (] waterX  Cored: Yes [T No (X
Surface ownership:
Lignite beds: _303-316

A Coal ownership:

Remarks: _ O
Lithology Geophysical | o
. ) p IYSICR ogs -
Recorded by: Randall Reichert Geologist »x  recorded by: 5 _Lechner .
Gamuima Density

T.C..2._ Range 100 cps  |T.C. 2.. Range 100 cps Depth
Recording speed 20. ft/min Recording speed 20_ft/ min &
Logged depth __337_ft __| Logged depth _336ft 13

e

Lithology

— 0- 21 Sandstone, yellow, medium-grained to
coarse-grained

—~ 2]- 25 Sandstone, yellowish-gray, fine.grained to
medium-grained, pebbly
25- 30 Suandstone, yellow, medium.grained to coarse-
- grained
30- 38 Sandstone, ycllow, medium-grained to coarse-
grained, pebbly
38- 53 Siltstone, olive, sandy, clayey
§3- 68 Sandstone, yellow, fine-grained to coarsc-grained
— 68- 73 Lignite, bluck
73- 75 Siltstone, olive, clayey, limey
= 75- 85 Claystone, olive, silty, limey
— 85- 88 Sandstone, green, fine.grained, silty
88- 90 Lignite, black
90-100 Claystone, olivegreen, silty, limey
— 100-105 Claystone, ofive-green, silty
105-110 Claystone, olive-greea, silty, sandy, limey
T 110-115 Claystone, green, silty
— 115-120 No samples
120-139 Claystone, grayish-green, silty, limey
= 139-147 Sundstone, grayish-green, silty, limey
147-150 Saudstone, brownish-gray, limey
~ 150-153 Sandstone, gray, silty, limey
— 153-154 Lignite, black .
154-156 Sandstone, brownish-ray, silty, limey, fine-
- grained
© 156-166 Siltstone, olive-gray, sandy, limey
166-167 Lignite, black
— 167-173 Claystone, olive-gray, limey
173-189 Sandstone, olive-green, limey
= 189-196 Siltstone, olive-green, sandy, limey
196-198 Shale, brown, limey
198-202 Sandstone, olive-green, limey, silty
~ 202-213 Siltstone, olive-green, limey
213-220 Sandstone, olive-green, fine-grained
— 220-237 Siltstone, olive-green limey :
— 237-241 Lignite, black
241-262 Siltstone, olive-green, limey

262-267 Suandstonc, olive-green, finc.grained, silty, lincy
— 267-309 Siltstone, olive-green, limey, clayey

309-316 Lignite. black

316-335 Siltstone, olive-green, limey

335-34G  Siltstone, brownish-gray, limey
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Hole No:_._ . W-4_______ Map: __Ray_lS . __ . Dare: _Q_"élZ_. State:

Clev.: ..2,150 fc__ Location: T. l::.is R.96_ 3’3 Sec. _.7__, Tract:.
Measured: _20 fr__ Hole size: ___4 % in._ Air [J

Lignite beds: 90-93: 336-349; 375-386; 424428

Remarks:

633 % FWL.

ND___County:__
cced __ Drilled depth:
Water (X]

Williams
_460fc . _

Cored: Yes [J No K]

Lithology ) Geophysical logs
Recorded by: —Michael Camara —_ Geologist ¥¥  recorded by: ._____Lechner  _ ___
’ Gamma Density
. T.C._2_Range 100¢ps |T.C. 2_ Range 100 cps [Depth
Lithology ) ge < T ps
1thology Recording speed 20ft/min Recording speed 20 ﬁ'/ min 2
- O
Logged depth 460 ft___ | Logged depth __460 ft 9 23
——12
- 0-2 5 Sand, dark-yellowish-brown, fine.grained, silty,
: lignitic
— 5. 17 Sand, brown, fine-grained, silty, lignitic
17- 34 Sand, brown, medium.grained

— 34-58

~ 5875

- 75- 83
- 83-'90

- 90-.93
93- 94
= 94-103
— 103-104
104-105
= 105-118
118-120
120-133
- 133-158

- 158-172

- 172-182
- 132-193

- 193-194
194-213

- 213-215
215-214§
218-222

— 222224
224.225
- 225231
— 231-234
234-235
= 235-241
241244
234-248
- 235-250
250-263
263-265
— 263-273
273275
273300
—_ 302303
303-306
== 306-313
313315
315-323
- 323330
3)\’- \7
== 337-357

Gravel, orangishi-brown, very smali to small
pebbles

Siltstone, olive-brown, clayey limey

Claystone, light-gray, silty
Siltstone, light-gray, clayey

Lignite

Claystone, livhterzen

Siltstonse, gray, clayey, limey
Lignite

Claystonc, green

Siltstone, olive-gray, clayey, liiney
Lignite

Siltstone, light-eray

Claystone, light-gray, limey, silty

Siltstous, light-gray, clayey, limey

Siltstone, olive
Claystone, light-gray, liiney

Sandstone, light-gray, very fine grained, silty
Siltstone, gray, limey

Sundstone, light-gray, silty

Lignite

Claystone, light-gray

Siltstone, light-gray

Sandstone, light-gray, very fine grained, silty
Siltstone, dark-gray

Sundstone. light-gray, very fine grained, silty
Siltstone, light-gray

Sundstone, light<sray, very tine grained, silty
Siltstone, light-gray

Claystone, dark-gray

Lipnite

Sittstone, olive-gray

{ ignite

Claystone, light-gray

Lignite

Ssitstone, Bizhi-gray, clavey

Clay\tone, olivewray, clayey

Lignite

GJ\S!L)(1-, cray

Lignite

Claystone, olive-gray

Liznite

Siltstoue, light-gray, clayey

Lienite

21




Hole number—continued

w4
Gamma Density Depth
Lichol T.C.2__ Range 100.cps T.C._2__ Range 100 cps v
ithology Recording speed 20_ft/min | Recording speed20 {t/min| & 2
(3]
Logged depth 460 fr | Logged depth__460 f; =
_ T - T &S LT I T =TS
363-370 Lignite . .
370-379 Claystone, light-green
379393 Lignite
393-395 Claystone, oliveyray [ —120
395-3110 Lignite . ) —=
410-413 Claystone, very dark-oliveuray _ } too 400
113435 Lignite —ee e em
S e 5 )
- . . c"‘>
4354437 Silistone, light<ray TN
437445 Lignite =
+$35-~460  Siltstune, light-olive-aray T LT e #70 =
i e R =450
o -140
Y wae b ol I
Tl D e T E s 003
500
=
- =180
-550
L —180
~600
-850
=200
L
~7C0
! - =220
l -
l - 750
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Sens. setting SOMV___
Recording speed 20 ft/min
Logged depth _460ft

Sens. setting .
Recording speed 20 ft/min
'Loggcd dcpth
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Resistivity
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Hole number—continued
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NORTH DAKOTA GFOLOGICAL SURVEY

Hole No:_ _ W-6_  _ Map:_ ChaIASOII..NW . Date: 6-30-77 State: ND County: Williams
Elev.:.. 2,065 ft  _ Location: T. 1555, R..95 W, Scc. 32, Tract: bdbb  Drilled depeh: 220 fe
Mecasurcd: 1,370 ft %& 1,400 ff?n\ﬁ Hole size: __4%in. _ Air [[J  Water [X]  Cored: Yes [] No [X

Surface ownership: S - - Coal ownership: . o
Lignite beds: _140-148; 157-163; 184-189;201-204 _ ..
Remarks: o e
Lithology ) ' Czophysical logs
Recordad by: Randall Reichert Geologist ¥ recorded by: Lechner

Gamma Density

T.C..2._.Rangc 100 cps |T.C. 2. Range 100 cps Depth
Recording speed 20 ft/inin Recording speed ZQ&/min :

Lithology v
Logged depth 220 ft _ | Logged depth _220ft § ;‘:

- 0- 2 Silt, olive, clayey, sandy

2- 8 Gravel, yellowish-gray, fine grained to coarse-
yrained, sandy
— 8- 48 Till, yellowish-gray, pebbly

= 48- 70 Till, gray, pebbly

= 70- 80 Claystone, gray

= 80- 83 Lignite, black
- 83-108 Siltstone, gray, sandy

= 108-110 Siltstone, yellow, sandy
= 110-120 Siltstone, gray, sandy
= 120-137 Siltstone, gray, clayey
"™ 137-148 Lignite, black

-~ 148-156 Claystone, olive, silty

~ 156-157 Lignite, black

_ 157-160 Claystone olive, silty
160-163 Lignite, black

— 163-183 Claystone, gray, silty

~ 183-190 Lignite, black

190-212 Claystone, gray, silty

~ 212-216 Lignite, black
— 216-220 Claystone, olive, silty

- é/ R ;:;. ;3_..% /ouﬂ/,_rc o1 It

[

_ - 250

- ~ -80
- -

- 300

- | —i00
- L350
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NORTH DAKOTA GFOLOGICAL SURVEY

Hole No:.. .W-7 Map: _. No TOPO

D

ate: 6-27-77 State: ND

Elev.:io.. —_ _ Location: T. 154%, R. 100w Sce. 35 |, Tract: aaaa  Dril

Measured: 78 ft___ ,Pg%ﬁ 33 fc gV’i. Holc size:

Surface ownership:

4 % in.

Lignite beds: 28-31; 104-106; 110-114; 195-204; 234-236; 252-254. _

Remarks:

Lithology )
Recorded by: Michael Camara

_Air L] Water [X]

County: Williams
lc(‘ dt‘p(h: 320 ft

Cored: Yes [ ]

Coalownership:

No [ ¥

Geophysical logs

. Y
Geologist 3 recorded b

y: — . Lechner  __

Lithology

Gamma

T.C..2_ Range 100 cps_|T.C.

Rccordmg speed 20f¢/inin
Logged depth 320 fr .

Density

2 Range 100 cps
Recording speed 20.“/ min
Logged depth _318 fe_

- 0- 4 Sand. ycllowish-brown, pebbly, lignitic
4- 11 Sand, brown, medium-grained to fine-grained,
pebbly, lignitic
— 11- 16 Sand, brown, fine-grained, silty, lignitic
16- 25 Claystone, very light gray, slightly calcareous
= 25- 30 Siltstone, yellowish-brown, clayey
30- 33 Lignite
33- 35 Claystone, light-gray, silty, limey
-~ 35- 37 Lignite
37- 43 Claystone, vrory light green, limey
—~ 43- 45 Lignite
45- 48 Claystone, very light green, limey
= 48- 51 Lignite
— 51- 53 Claystone, dark-brown
53- 55 Claystone, light-gray
— 5§5- 64 Siltstone, olive-green, sandy
— 64- 68 Silistone, light-olive-brown, sandy
68- 70 Claystone, olive-brown, silty, limey
= 70- 72 Lignite
— 72- 80 Siltstone, olive-brown
80- 84 Ciaystoue, light-gray
- 84- 93 Lignite, black and brown
93- 95 Siltstone, lizht-gray, limey
95-100 Lignite; poor sample
— 100-110 Claystone, dark-olive-green, silty
110-120 Lignite; poor sample
= 120-125 Lignite
125-131 Claystone, light-olive-gray, silty
131-145 No samples
— 145-160 Claystone, light-gray, limey
160-168 Siltstone, gray, limey, clayey
~ 168-191 Sandstone, gray, limey, silty
- 191-198 Siltstone, gray, limey
198-203 Lignite
- 203-205 Sandstone, gray, silty, limey
205-207 Siltstone, gray, clayey
207-215 Claystone, olive-gray, clayey
— 215-220 Siltstone, olive, sandy, limey
220-222 Siltstone, olive-brown, clayey
= 222-232 Siltstone, olive-gray, clayey, limey
. 232-236 Sandstone, olive-gray, silty, limey
236-238 Lignite
- 238-240 Claystone, olive
240-252 Sandstone, olive, silty, limey
252-253 Siltstone, olive-brown
— 253-257 Lignite
257-267 Siltstone, olive-brown, clayey
= 267-275 Claystoue, olive-brown, sitly
— 275-278 Claystone, olive-grecn
278-282 Sandstonc, olive-gray, silty, limey
==~ 282-290 Siltstone, olive-gray
290-297 Siltstone, olive-brown
297-300 Sandstone, gray
—~ 300-302 Siltstone, olivegray
302-304 Shale, calcareous, tight
= 304-315 Silistene, olive-gray, limey
—~ 315-320 Clavstone, olive-grav
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Hole No:___W-8 _ __Map: __ ‘}.' 3NW ___ __Date:_6-26-77 State: _ND___County:_ Williams_. ...___

Elev.:-.2,240 ft___ Location: T. 154 ’S R.100%, Scc. .13, Tract: dded __ Drilled depth: __380fc _ _ _ _

Measured: _93 ft f‘;f _Z9Q£Lm. Hole size: __4%in. _ Air L] Water & Cored: Yes [] No K]

Lignite beds: .36:3%: 65:69; 71-78; 96-99; 116-119; 220-224; 233-238; 317-327; 355-363

Remarks:

Lithology vea Geophysical Im;
Recorded by:. _Randall Reichert_ e ._.___Cy'cologist.‘:x;;»s recorded by: _Lechner

Gamma Density
T.C._2_ Range 100 cps _|T.C. -2 Range 100 cps [Depth
Recording speed 20 ftimin | Recording speed20. £t/ min

Lithology »
Logged depth380ft | Logged depth __380 fc 8 g
m

~  0- 13 Till, yellowish-brown, pebbly

- 13- 18 Siitstone, gray, clayey
18- 21 Lignite, black
— 21- 32 Claystone, yellowish-gray, silty, sandy
-~ 32- 37 Chystone, gray
37- 40 Lignite, black
= 40- 63 Claystone, gray, silty

— 63- 68 Lignite, black

68- 70 Claystune, gray, silty
— 170- 77 Lignite, black
77- 96 Claystone, gray, silty

- 96-100 Lignite, black
— 100-114 Claystone, gray, silty
— 114-120 Lignite, black
= 120-146 Claystone, gray, silty

-~ 146-147 Lignite, black
147-173 Siltstone, dark-gray, clayey

— 173-175 Lignite, black

175-182 Siltstone, dark-gray, clayey
182-187 Claystone, dark-grayish-brown
— 187-212 Claystoue, gray, silty

= 212-218 Lignite, black

_ 218-220 Claystone, dark-gray, silty
220-222 Lignite, black

— 222-233 C(Claystone, dark-gray, silty

233-240 Lignite, black

240-274 Cluystone, dark-gray, silty

= 274-295 Siltstone, dark-gray, clayey

- 295-300 No samples
= 300-312 Siltstone, dark4ray, claycy

= 312-318 Ligrite, bluck
318-320 Siltstone, gray, clayey
320-325 Lignite, black

— 315-353 Claystone, gray, silty

= 353-355 Lignite, Llack
355-358 Claystone, gray, silty
358-360 Lignite, black




Hole number—continued
W-8

- ————

Gamma - Density Depth
T.C.—2__Range _100c¢cps | T.C._2 _Range _100 cps
Recording speed 20_ft/min Recording speed 20ft/min
Logged depth___380fr | Logged depth 380 fr

Lithology

Fect
Mecters

——— i - — -————

360-380 Claystonz, gray, silty
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Hole number

w-8

SP
Sens. setting  SOMV

Recording speed 20 ft/min
Logged depth 380 ft
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Recording speed 20 ft/min
Logged depth 380 ft
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No:____W-9 Map:

Ray 35W

_Date: __6-26-77 State:

ND___County:__ Williams

J.lZQfL_Locatzon T. 15.3.8 R.99 ¥, Sec. 18, Tract: _ccce __ Drilled depth: _300fc  _  _

Mcasured'._lls_ﬁt_ FSL, .BD_L% Hole size: ___43%in.
Lignite beds: —104-109; 170-180; 245:247 _

Air D Water @

Cored: Yes [ No

Remarks: . ‘ _
Lithology ) Geophysical logs
Recorded by: Randall Reichert Geologist ¥ rccorded by: .____Lechner
? Gamma Density
Lichal | T.C._2_ Range 100.cps_|T.C. 2 Range 100 .cps Depth
ithology Recording speed 20f/min | Recording speed 20ft/min _ &
Logged depth 300 ft | Logged depth _300 ft E ‘2:3

- 0- 10 Qaystone, olive, silty
- 10- 22 Qaystone, olive, silty

— 22- 25 Claystone, brownish-gray, silty
25- 27 Lignite, black
~ 27- 30 Claystone, light-gray
- 30- 34 Claystone, dark-gray, silty
34- 35 Claystone, brownish-gray, silty
- 35- 36 Lignite, dark-brown
36- 50 Siltstone, gray, clayey
= 50- 54 Claystone, white
_  54- 61 Claystone, green, silty
61- 68 Claystone, gray, silty
= 68- 70 Claystone, brownish-gray
— 70- 85 Siltstone, green, clayey
85- 97 Shale, white
— 97- 98 Siltstone, green, clayey
98-105 Lignite, black
105-107 Claystone, brownish-gray, silty
=~ 107-122 Claystone, grayish-green, silty
122-123 Lignite, black
~ 123-173 Claystone, grayish-green, siity

— 173-181 Lignite, black
— 181-193 Claystone, grayish-green, siity

= 193-194 Shale, white
- 194-200 CQlaystone, grayish-green, silty

200-215 Sandstone, green, fine grained, silty, clayey

— 215-240 Siltstone, green, sandy

— 240-245 Siltstone, brownish-green, sandy
245-250 Siltstone, green, sandy
250-254 Lignite, black
- 254-262 Siltstone, green

262-265 Lignite, black
= 265-287 Siltstone, green, sandy

— 287-291 Shale, greenish-white
= 291-300 _Siltstone, green, clayey

TP 83 AFA——
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Hole number w-9

k
SP Resistivity Depth

Sens. setting— 20 MV___ISens. setting = 90 o

Recording speed 20_ fr/ minLRecording speed.Zfo/min v 8
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Logged depth _300ft _ iLogged depth 300.fr __ | =
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Hole No: _. . W-10 M;\P Ch:n'lson NW  _Date: 7-1-77 Stawe: ND County: Williams
Elev.: -2, 275 fr __ Location: T. 154 K R. 95. \\' See. 9 ,Tract: ccce Drilled dc‘pth: 400 ft
Mecasured: 310 fo ﬁﬁ 60 fr_ Fw?.. Hole size: __4%in. __ Air |3 Water X Cored: Yes [} No IX]

Surface ownership: Coal ownership:
Lignite beds: 52-63; 105-108; 134 137 176 179 303 309 3'79 337 360-366 _

Remagks: oo o . s . e e

Licholo - Geophysical logs

Record;gc)i, by: Randall Reichert Geologist ¥ recorded by: ° _Lechner -
Gamma Density

T.C.._2. Range 100.cps_iT.C. 2. Rangc. 100 ¢ps. {Pepch
Rc‘.ordmg spccd 20 {¢/imin | | Recording speed 20 ft/min z

Logged depth 374 ft __| Logged depth __367 fr __

Lithology

— 0- 10 Sand, ycliow, clayey, silty
— 10- 36 Tiil, yellow, pebbly

— 36- 37 Lignite, black
37- 50 Claystone, olive, silty

~ 50- 61 Lignite, black

~ 61-102 Clay.tone, gray, silty

— 102-105 Lignite. black
105-133 Claystone, gray, silty

— 133-136 Lignite, black
136-145 Claystone, gray, silty
145-155 Claystone, green, silty

— 155-162 Claystone, gray, silty

= 163-165 Siltstone, gray, clayey

165-173 Claystone, gray, silty

173-174 Ligniic, black

- 174-188 Claystone, green, silty
188-193 Siltstone, green, clayey, sandy

= 193-202 Claystone, green, silty

.~ 202-204 Siltsione, green, clayey, sandy
204-218 Claystone, gray, silty

— 218-237 Claystoae, green, silty

— 237-245 Claystone, green, silty, liney

= 245-253 Claystone, gray, silty

= 253-300 Claystone, green, silty

= 300-307 Lignite, black
307-319  Clay stone, gray, silty
319-323 Claysione, green, sitty
— 323-331 [ignite, black

= 331-340 Claystone, gray, silty
" 340-345  Lignite

345-358 Claystonz, gray, silty
358-365 Liznite. black

= 36500 No somples




Hole number—continued

W-10
Gamma Density Depth
_ T.C._2_ Range -100¢ps | T.C._2 Range _1Q0 cps 0
Lithology Recording specd 20 ft/inin Recording spechQ.ft/min ‘8’ 5
Logged depth _374fr SRR
- T 6o
o= 378 S
(Y SR S
= et IR i N didibugabend
L
450
-140
500
- —160
|
550
. —189
600
~650
=200
~700
F -220
750
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Hole number W-10
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Resistivity

Sens. setting —30.MV__ Sens. setting .50
Recording speed 20_ft/minRecording speed 20 ft/min | &
Logged depth 374 ft __ Logged depth _374 ft.____ [
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No:__W-11 ___ Map: _Mammn_SE___ Date:_6.26.77_State: ___ND__ County:_Williams
Elev.:__2,165 ft Location: T. .Liis R.l0.0.W Sec.__11_, Tract:._dcc€ _ Drilled depth: _320ft  _

Measured: 719._&_’??1 2360 fi B¥k, Holesize: 4 %in. _ Air (J Water(§  Cored: Yes [J No (¥
Lignite beds: .146:152:191-194;255-264 .. . . . ..

Remarks' Note poor samples 194-320 : e

Lithology ) : ‘ Geophysical l()gﬁ

Recorded by: —Michael Camara Ceologxsnas rccorded by: _____Lechmer
Gamma Density

T.C._2_Range lQQ.cPs_ T.C. 2_ Range 100 cps [Depth
Recording speed20. ft/min | Recording speed 20 ft/mmin
Logged depth 319 ft | Logged depth _320 ft

Lithology

Feet
Meters

—~ 0- 4 Nosamples
4- 18 Till, yellowish-brown, silty, lignitic
~ 18- 26 Clay, vellowish-brown, silty
- 26- 29 Till, dark-yellowish-brown, sandy
29- 54 Till, dark-gray to black; with lenses of coarse.
grained sand

- 54- 56 Clay, dark-gray to black, silty
56- 70 Sand, dark-yellowish-brown, mediwm.grained to
- coarsegrained; lignite fragments common

— 70- 82 Gravel, dark-yellowish-brown; with lignitic
coarse grained sand, bouldcr at 70°

= 82-100 Sand, dark-yellowish-brown, medium-grained

- to coarse-grained, lignitic, pebbly

- 100-140 No samples

~ 140-145 Siltstone, olive-brown, sandy
145-155 Lignite
= 155-191 Claystone, light-gray, silty

- 191-194 Lignite
_ 194-223 Siltstone, light-gray, clayey

- 223-225 Lignite
225-243 Claystone, light-gray

~ 243-263 Siltstone, light-gray, sandy

— 263-266 Lignitc

266-277 Claystong, light-gray
= 277279 Siltstone, olive, clayey
— 279-292 Claystone, light-gray

— 292-317 Siltstone, light-gray, sandy

- 317-320 Claystoac, light-gray
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Hole No: ___W-12 Map:__Marmon SE __ Date: _6-25-77 State: _ND __ County:_ Williams

Elev.: 2,260 ft Location: T.155%, R.100%  Sec. _2__, Tract: _aaba___ Drilled depth: __360fc
Meuured:_ﬂ.ﬁ_g%, ﬁii&.gli Hole size: ___4%in. _Air [J Water 3  Cored: Yes (] No‘
Lignite beds: ._194:199: 250-254;322-331 _ . . _ . —

— e -

Remarks: . ‘ . A -

ithol Geophysical loga
:{l:c:,:ﬁ by: —Randall Reichert Geologist ¥ recorded by: Lechner

Gamma Density L
, T.C._2_Range 100 ¢ps |T.C. 2 Range 100 cps Pepth
Lithology Recording speed 20 ft/min Recording speed 20 ft/min

- O
Logged depth __ 339 ft | Logged depth 353ft é g

- 0- 62 Til, yel!&ﬁish-bxown, pebbly

- 62-103 Till, grayish-brown, pebbly

-~ 103-105 Gravel, grayish-brown, clayey, silty
105-108 Sand, yellowish-brown, clayey, silty
~ 108-115 Till, yellowish-brown, pebbly
=~ 115-133 Gravel, yellow to gray, medium grained to
coarse-grained
= 133-138 Gravel, yellow-brown, medium grained to
- coarse-grained, silty
138-140 Gravel, yellow to gray, medium grained to
- coarse-grained
140-160 Till, yellowish-brown, pebbly
~ 160-165 Till, yellowish-brown, pebbly, sandy
— 165-175 Gravel, yellow to gray, medium grained to
coarse-grained, sandy
— 175-180 Gravel, yellow to dark-gray, medium grained to
coarse-grained
180-190 Sand, yellowish-brown, medium grained
— 190-195 Gravel, gray, medium grained to coarse-grained
195-202 Lignite, black
= 202-237 Siltstone, olive, clayey

= 237-244 Lignite, black
— 244.253 Siltstone, gray, clayey

— 253-265 Siltstone, gray and yellow, clayey
— 265-309 Siltstone, gray, clayey

= 309-325 Lignite, black

== 325-350 Siltstone, gray, clayey

= 350-360 No samples




Hole number W-12

Sens. setting— 20 MV___ Sens. serting 30 |
Recording speed 20_ft/min/Recording speed 20 ft/min |
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No:___ _W-13 . Map:___Marmon SE Date:_ 6-25-77 State: _ND____ County: Williams

Elev.: 2,095 fr_ Location: T. 155§ , R.1I00 W, Sec._4___, Tract:. 2a2a ___ Drilled depth: __260 ft

E

FNL

EL .
Measured:30 ft K _80ft Wk, Holesize: _4%in.__ Air [J Water ®] Cored: Yes (] No

Lignite beds: . 132:138;.187-196; 253:260. .. . . e

Remarks: .

Lithology Geophysical ke s - -
Recorded by: — Randall Reichert Geologist;{; rccoEdZd by: .)g.___I:‘?_Chn,‘?E__. R
Gamma Density
. T.C..2_ Range 100 cps |T.C. 2_ Range 100cps. [Depth
Lithology Recording speedz_()_&/min Recording speed 20 ft/ min b
Logged depth 260 ft__| Logged depth _260 ft § é
— 0- 6 Till, brown, pebbly

6- 10
=~ 10- 20

20- 33
33- 36

-~ 36 43
43- 95

= 95-132

- 132137
137-140
140-145

— 145-164

-~ 164-175
- 175-176
176-182
182-184

- 184-193
193-227

= 227-243

= 243-250
= 250-260

Sand, light-brown, fine-grained, silty

Sand, light-brown, fine.grained to medium-grained,
coarsening downward

Sand, light-brown, medium.grained to coarse-
grained, slightly pebbly towards bottom

Sand, very light-yellowish-brown, medium-
grained

Gravel, light-yellowish-brown, small

Gravel, yellowish-brown, medium.grained to
coarse-grained

. R4 HITs Sew Y2l

1

S,

Claystone, light-gray

Lignite

Siltstone, tan

Claystone, light-eray
Siltstone, light-gray, clayey

Siltstone, light-gray, sandy

Lignite

Szndstone, light-gray, silty
Claystone, olive-gray
Lignite

QClaystone, olive-gray

Siltstone, light-gray

Claystoue, light-gray, silty

Lignite

41
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NORTH DAKOTA GEOLOGICAL SURVEY

HoleNo:_P1G Map: Hannover NE Date 7-22-77 State: _ ND County: _Mercer
Elev.:_2.023 ft  Location: T. 143x R84__ § Sec. 8 __, Tract: abbb___ Drilled depth: ___ZQQﬁ

TNL

Measured: __ 76 ft , 2,620 ftgx, Hole size: __4%in.  Air X] Water (]  Cored: Yes [ No P_‘]
Lignite beds: -J.4M__3:. 132-139; 165-168

— e

Remarks: . : .-
Lithology Geophysical l

A~ b « )gs
Recorded by: _Michael Camara Geologistgi' reccorded by: .. Techner . . _ ___

Gamma Density

T.C..2_Range 100cps |T.C. _2_ Range 100_ cps [Depth
Recording speed 20 ft/min | Recording speed 20ft/min

Logged depth __200 ft | Logged depth __200 ft

Lithology

Feet
Meters

-_ 0- 5 Till, yellowish-brown, sandy, pebbly
5- 13 Siltstone, yellowish-brown

= 13- 17 Sandstone, white

17- 20 Siltstone, brown

20- 22 Sandstone, dark-yellowish-brown

—  22- 25 Claystone, dark-yellowish-brown, silty
25- 26 Claystone, gray

= 26- 30 Claystone, black to very dark-gray

- 30- 45 No samples
45- 50 Lignite

— 50- 59 Claystone, dark-gray
59- 73 Siltstone, dark-gray, sandy

— 73- 80 Sandstone, gray, very fine grained to fine-grained

—~ 80- 84 Lignite

84- 95 Siltstone, dark-gray

95-125 Sandstons, light-gmy, very fine grained
- 125200 No simpis

_ = _______35_‘7”‘«‘3,...:; ,a-q./..n 0W~~

- - 250

- ~ -80
- -

- ~300

- _ —100

43
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NORTH DAKOTA GEOLOGICAL SURVEY

HoleNo:__P2G __ Map:__ Hannover NW _Date:._7-21-77_State: __ND___ County:__ Oliver
Elev.: 2,075 ft Locanon T. _1_4_3_& R.84_ w Sec..6 __, Tract:..__bbbb_ Drilled depth: ____?50 fr

Measured: __20 ft ks:).x 60 fr_ FWL Hole size: __4%in. __ Air (X Water [J  Cored: Yes [J No (8
Lignite beds: 160-162; 170-172; 200-202; 204-207; 232-240

Remarks:

Lithology Yo Geophysical ‘ugs

Recorded by: —_ cemeeme —— —— Geologist No  recorded by: .. _ Lechner . __ .
Gamima Dcnsxty
thology T.C.—2_ Range. 100 0 cps |T.C. _2_ Range _100 cps ﬂ)epth
Lichology Recording speed 20f/min Recordm speed 20 ft/ min 4
g sp g sp -
Logged depth 250 ft__ | Logged depth _ 250 ft E g
— No samples

r__-;nu ;;/SZ:. Ao :’-.1

.- . —i00

- 45 350
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Hole No:— P3G __ Map: Stanton Date:__7-13-77State: __ND _ County:_Mercer

Elev.: 1,960 ft__ Locgnon. T. l.‘.'riﬂc, R.85_W, Sec. 22 Tracr: addd __ Drilled depch: ___ 600 fr
Measured: 2,600 ft_ zsi, & 200 fc im:. Hole size: __4%in.  Air [ Water Cored: Yes No [

Lignite beds: lQl-lQ.é;.lﬁJ;l 80; 196-200; 261-264; 273-277; 342-344; 400-402; 405-409; 471-473 __

Rt.m'nrks. ' Core hole P 3 GC was located 75 feet north of P 3 G; cored intervals were 98 to 103 168 to 178

thhok)gy and 198 to 202 feet; recovery was 19 feet. Geophysical logs :

Recorded by: MichaelCamara ~ __ Geologist %8 recorded by: . Lechner_ _
Gamma Density

T.C.2__ Range _].0.0_cps_ T.C. -2_ Range 100 cps |Depth

Recording speed 20 ft/min Recording speed 20 ft/min

Logged depth __600 ft | Logged depth __600 ft

Lithology

Feet
Meters

- 0- 7 Sand, yellowish-brown, very fine grained to
; fine-grained
- 7- 17 Till, yellowish-brown, sandy
— 17- 22 Sandstone, yellowish-brown, very fine grained
to fine-grained
-~ 22- 25 Siltstone, olive-brown
25- 27 Siltstone, light-gray
27- 39 Claystone, light-gray
~ 39- 43 Lignite
43- 46 Sandstone, dark-olive-brown, fine.grained
— 46- 50 Claystone, light-gray
50- 55 Sandstone, dark-olive-gray
=  §5- 56 Claystone, white
—  56- 67 Claystone, dark-gray
67- 68 Limestone, dark-gray
=  68- 73 C(laystone, gray
—~  73- 83 Sandstone, dark-gray, very fine grained to
fine-grained
=  83- 84 Lignite
—.  84- 85 Siltstone, dark-0live-gray
85- 90 Sandstone, dark-gray, very fine grained to
- ! fine-grained
-~ 90- 93 Silistone, dark-gray
93- 98 Claystone, gray
~ 98- 99 Siltstone, very dark brown
99-100 Lignite
= 100-102 Siltstone, light-gray
102-105 Lignite
105-109 Claystone, gray
- 109-110 Claystone, very light zray
110-115 Siltstone, gray, sandy
= 115-116 Limestone
— 116-132 Sandstone, gray, very fine grained to
fine-grained .
- 132-147 Siitstone, gray, sandy
147-152 Siltstone, olive-gray, clayey
152-153 Claystone, dark-brown
- 153-154 Lignite, brown
154-159 Claystone, olive-green
= 159-162 Claystone, dark-olive-gray
162-164 Claystone, dark-olive-brown
164-167 Lignite
- 167-168 Qlaystone, light-olive-gray
168-172 Lignite
172-178 Claystone, light-olive-gray
-~ 178-180 Siltstone, light-olive-gray
180-190 Sandstone, greenish-gray, very fine grained to
, finc-yrained
— 190-192 Lignite
192-198 Claystone, green
= 198-200 Siltstonc, green
200-201 Sandstone, green
201-205 Siltstone, olive-gray
-~ 205-207 Claystone, dark-brown
207-216 Claystone, light-gray
216-220 Siltstone, light-gray
~  220-221 Limestone
221-230 Siltstone, light-gray
= 230-250 Siltstone, greenish-gray

ll‘

il

I

L 999




Hole number—continued
P3G

Gamma Density Depth
T.C.2_ Range _100cps | T.C._2__Range _100 cps

Lithology Recording speed 28 _ft/min Recording speed 20ft/min g g
Logged depth 600 ft Logged depth_ 600 ft =2
_250-254 Sandstone, green, silty, very fine grained __:__f_:_ ;:__-'" 3
254-256 Lignite —_————— N

= 256-262 Siltstone, olive-gray, sandy
262-265 Sandstone, greenish-gray, very fine grained to
= fine-grained
. 265-267 Lignite
257-270 Sandstone, greenish-gray, very fine grained to
- fine-grained
270-275 Siltstone, gray, clayey
T275-283 Claystone, durk-olive-gray
-283-294 Claystone, very light gray
294-295 Lignite
= 295-299 No sampies
- 299-303 Claystone, very light-olive-gray
303-304 Sandstone, light-olive-gray, very fine grained
- 304-309 Siltstone, light-olive-gray, sandy
309 315 Sandstone, greenish-gray, very fine grained
~ 315-327 Siltstone, light-olivegray, sandy
- 327-330 Lignite
330-334 Silistone, light-olive-gray
-~ 334-335 Siltstone, light-brown
335-347 Siltstone, light-olive-gray, sandy
T 347-350 Sandstone, light-olive-gray, very fine grained
- 350-353 Claystone, light-greenish-gray
353-357 Lignite
—357-369 Claystone, dark-olive
~369-371 Lignite
371-380 Siltstone olive-gray, sandy
—380-381 Claystone, dark-olive-gray T —
_381-382 Lignite =
382-385 Claystone, dark-olive-gray =
.. 385-387 Siltstone, very dark brown 2
387-392 Lignite : ‘
392403 Claystone, dark-olive-gray iz ] =
o ——

403407 Claystone, dark-brown = = ——
407415 Sandstone, light-grecnish-gray, very fine grained T 530 EEE =T
—415416 Siltstone, very dark brown : T ] = ———
_416417 Lignite &
417445 Sandstone, olive-green, very fine grained, silty
— 445454 Claystone, very dark brown
__ 454455 Lignite
455462 Sandstone, olive-green, very fine grained
—~462463 Claystone, very dark brown ) L
463466 Liyinte ‘
—466-600 Sandstone, olivegreen, very fine grained to -
_ finegrained

) . ' %2800

—-180
-600

- 700

r —220

750

48



Hole number P3G
— U
Sp Resistivity Depth
Sens. setting — 20.MV___ [Sens. setting . 50____ @
Recording speed 20_ ft/minRecording speed 20ft/min | & &
Q
Logged depth 600 ft___ [Logged depth _600ft__ |u =
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Hole number—continued
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Hole No: P4G Map: Stanton _Date: _7-20-77 State: __ND County:__ Merger _ .

N
Elev.: 2,065 ft__ Location: T.144 3, R84 _W , Sec. .30, Tract: bebb __ Drilled depth: __ _ 240 fc
Measured: 1,584 ft %if:' 148 fr Fxﬁ.‘ Hole size: __4%in. _ Air (] Water3d Cored: Yes [] No [¥

Lignite beds: . 80-82;176-178;195-199; 233-238

—

Remarks: - .
Lithology ) ve Geophysical logs
Recorded by: _Michael Camara .-ee— Geologist ¥ rccorded by: . ___ Lechner

Gamma Density

T.C._2_ Range 100 cps |T.C. _2_ Range 100 cps [Depth
Recording speed 20 ft/min | Recording speed 20_ £t/ min
Logged depth 240 ft___| Logged depth __240 ft

Lithology

Feet
Meters

—~ 0 - 6 Sandstone, ycllow-brown, silty, pebbly
6 - 10 Lignite
— 10 - 17 Sandstone, light-grayish-brown, very fine
. grained
17 - 19  Siltstone, grayish-brown
- 19 - 19.5 Ironstone, concretion
19.5- 20  Claystone, orangish-brown
~ 20 - 21 |Lignite
~ 21 - 24 Siltstone, browish-gray
24 - 26 Siltstone, olive-gray, clayey
— 26 - 30 Claystone, light-gray
30 - 44 Claystone, .ightgray
— 44 - 47 Lignite
47 - 48 Claystone, dark-gray
48 - 50 Siltstone, green
~ 50 - 51 Sandstone, green, very fine grained to
fine-grained
51 - 56 Siltstone, greenish-gray, clayey
— 56 - 57 Claystone, gray
57 - 58 Claystone, dark-olive-gray
58 - 59 Lignite
— 59 - 65 Siltstone, green, clayey
65 - 70  Claystone, light-gtay, green
= 70 - 71 |Lignite
71 - 76  Sandstone, dark-greenish-gray, very fine
grained
— 76 - 77 Claystone, dark-gray
77 - 78 Lignite
= 78 - 81 Claystone, dark-gray
81 - 82 Lignite
82 - 83 Claystone, dark-gray
— 83 - 84 Lignite
84 - 93 Claystone, durk-gray
93 - 98 Sandstone, grecnish-gray, very fine grained
- 98 -110 Siltstone, gray
110- -125  Suandstune, greenish-gray, very fine grained
— 125 -149 Siltstone, gray, clayey
_ 149 . -150 Lignite
150 . -154  Cluystone, grayish-brown
- 154 -155 Lignite
155 -157 Cluystone. dark-brown
T 157 -160 Sandstone, brownish-gray, very fine grained
-~ 160. 163  Sandstone, greenish-gray, very fine grained

190 "o -

163 -165 Claystone, greenish-gray
= 165 -166 Siltstone, olive-gray -
. 166 -168  Sandstone, greenish-gray L
168 -170  Lignite
=170 -172 Claystone, olive-gray -
172- -191  Sandstone, greenish-gray, very fine grained,
- silty ~300
- 191 -193  Claystone, olive-gray -
193 -197  Lignite
=197 -204 Claystone, greenishgray -
.. 204 -228 Claystoa, gray, silty | —100
228 -230  Sundstone, light-greenish-gray, very fine
- grained -
230 -233  Claystone, olive-gray, silty
T 233 -236 Lignite ~350
- 236 -240 Clay, dark-eray L

-

51
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No:_ RPSG ___ Map: Hanr:xover NWK Date:. 7-12-77 State: __ND___County:__Oliver ___.__
Elev.:._2,105 ft__ Location: T.143 &, R..84.W, Sec. _18 _, Tract: bbbb___ Drilled depth: __240ft

Measured:_&lﬁ__:ggé, 426 B§L Holesize:  4%in._ Air (] Water X1 Cored: Yes [] No (X
Lignite beds: _96-99:163-168;181-188 _. .. . . . ...

Rernarks: _
Lithology ] . Geophysical logs
Recorded by: Michael Camara - Gcologist;&' recorded by: . Lechner -
Gamma Density
Lithol T.C..2_Range 100¢ps |T.C. _2_ Range 100 cps Depth
1thotogy Recording speed 20fmin | Recording speed 20ft/min

Logged depth ____ 240 ft | Logged depth ___ 240 fr_ § é

-— 0-- 6 Sandstone, yellowish-brown, very fine grained to
medium-grained
6- 8 Sandstone, brownish-gray, silty, very fine grained
- . to medium-grained
8- 11 Sandstone, yellowish-brown, very fine grained
= 11- 13 Siltstone, olive-brown, sandy
13- 24 Siltstone, olive-gray, sandy
24- 27 Claystone, yellowish-brown, silty
- 27- 29 Claystone, light-gray
29- 30 Sandstone, brown, very fine grained
— 30- 39 Siltstone, olive-brown, clayey
39- 40 Limestone, gray
— 40- 62 Siltstone, olive-brown, sandy
— 62- 67 Siltstone, olivegray, sandy
67- 79 Siltstune, gray, sandy
— 179- 86 Sandstone, light-gray, very fine grained to
- fine-grained
86- 88 Lignite
= 88- 90 Siltstone, very dark brown
— 90- 93 Claystone, greenish-gray
93- 95 Sandstone, greenish-gray, very fine grained to
- fine-grained
95- 97 Claystone, olive-green
97- 98 Siltstone, dark-brown, clayey
—~ 98-100 Lignite
100-107 Sandstone, light-gray, very fine grained to
fine-grained
_ 107-127 Sundstone, light-gray, very fine grained to
fineerained
— 127-159 Claystone, olive-gray, silty
159-163 Claystone, dark-gray
~ 163-170 Lignite
— 170-175 Siltstone, dark-gray, clayey
175-180 Sandstone, light-gray, very fine grained to
- fine-grained
__180-181 Siltstone, dark-gray, sandy
181-190 Lignite
— 190-230 Sandstone, clive-green, very fine grained to

fine-grained
- ~300
- . —I00
- 350
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HoleNo: P6G . Map: Hannover NE Date:._7-23-77 State: _ND ___ County:__Oliver

Elev.: -2,110 ft_ _ Location: T.l_ilr;, R._&‘L&(, Sec._.8 ., Tract: .cccb_ . __ Drilled depth: _220fc
Measured: 398 ft _ }l%mi. A1 fe g%., Hole size: ___4%in. _ Aic (U] Water (8 Cored: Yes [] No K]
Lignite beds: ._87-89:147-151; 178-186 __

Remarks:

Lithology ves Geophysical logs
Recorded by: —Michael Camara ———Geologist s recorded by: .______Lechner... ____.

Gamma Density
T.C._2_ Range 100.cps__|T.C. 2_ Range 100cps [Depth
Recording speed 20ft/min | Recording speed 20_ft/min

LithOIOg}’ )
Logged depth 220 ft | Logged depth __220ft é 'é

- 0- 5 Siltstoue, grayish-brown, sandy
5- 17 Till, dark-yellowish-brown, siity
~ 17- 18 Siltstone, orangish-brown
18- 21 Siltstone, grayish-brown, clayey
21- 25 Claystone, dark-grayish-brown
~ 25- 2% Siltstone, white
29- 33 Claystone, olive-gray
~ 33- 46 Claystone, light-gray
—~ 46- 47 Lignite
47- 50 Siltstone, dark-brown
— 50- 55 Siltstone, grayish-green
55- 64 Siltstone, gray, sandy
— 64- 73 Claystone, gray
. 73- 74 Lignite
74- 77 Siltstone, lightgray
= 77- 80 Claystone, gray
~ 80- 89 Claystone, grayish-green
89- 90 Lignite
= 90- 95 Claystone, gray
— 95- 97 Sandstone, grayish-green, very fine grained to
fine-grained
— 97-100 Siitstone, gray
100-103 No samples
103-106 Siltstone, dark-gray, clayey
~ 106-116 Sandstone, greenish-gray, very fine grained to
fine-grained
— 116-124 Siitstone, gray, clayey
124-125 Sandstone, greenish-gray, very fine grained to
finegrained
-~ 125-147 Claystone, gray
147-150 Claystone, dark-gray
= 150-154 Lignite
— 154-162 Siltstone, grayish-green
162-166 Sandstone, greenish-gray, very fine grained
- 166-175 Claystone, gray
175-177 Siltstone, dark-brown
177-180 Sandstone, light-gray, very fine grained
— 180-181 Lignite
181-183 Siltstone, very dark brown
- 183-185 Siltstone, gray, sandy
185-190 Claystone, gray
190-193 Lignite
- 193-195 Claystone, dark-olivegray
195-197 Lignitc
197-200 Claystone, dark-olive-gray [~
— 200-204 Claystone, gray
204-205 Lignite

|
¥

g0 ==

= 205.220 Suandstone, gray, very finc grained to -

- finc-grained L.300

—— e

- 1. —i00
- =350

S5



SP
Sens. setting —. .20 MV__

Recording speed 20 ft/min
Logged depth _.220.ft __

———

Hole number P6G

Resistivity

Sens. setting — 2.
Recording speed 20 ft/min
Logged depth _220fc .

o

- T. ceeomoms
1

- r— - .‘r

Depth
a
g g
2
=
~0-0 |
-
50 |
l_ -20
~ |
! M
i
r i
=00 |
= :
L
|
- !
! —a0
=130
]
-
—206759
— !
~250 !
- —80
[}
—300
— 100
- i
—~350
- l
i 1



Hole No: _P7G _ Map:__ SC}M._SE Date: 8377 _State: _ ND___County:_ __ Mercer  ___

Elev.: _ 1,890 ft Locatxon T. 144 , R.84 ?Vx Sec._.32_, Tract:.__22ab _ Drilled depth: __ 500 v

Measured: 320 fr _ gsix 4 20 _ft, fedwts  Holesize: __4%in. _ Air [J Water ®  Cored: Yes [ No K]
Lignite beds: _107-109; 105, 136-138; 207-210; 238-242; 310-313

—

Remarks:

Lithology ) ve GC ophysical lot_ﬁ
Recorded by: _Michael Camara - —— . Geologist=% rccorded by: _____Lechner

Gamma Dcnsity
T.C._ 2 Range 100 ¢ps_|T.C. _2_ Range = 100 cps. Depth
Recording speed 20fYmin Recordmg speed ZQﬁ/ min

Lithology »
Logged depth 500 ft | Logged depth _ 500 fe 13 é
05

— 0- 7 Sand, yellowish-brown, very fine grained,
pebbly

- 7- 18 Till, yellowish-brown, sandy, pebbly

18- 20 Till, yellowish-brown, silty

20- 40 Nosamples

—  40- 45 Siltstone, light-olive-brown
45- 50 Sandstone, light-olive-brown, very fine grained
50- 51 Lignite
51- 60 Sandstone, light-olive-brown, very fine grained
60- 65 Claystone, light-gray; poor samples
- 65- 67 Lignite
67- 70 Siltstone, light-gray, sandy
- 70- 76 Sandstone, light-gray, very fine grained to
- fine-grained
76- 83 Claystone, light-gray
= 83- 84 Siltstone, gray
84- 94 Sandstone, gray, very fine grained to finegrained
94- 97 Siltstone, green, sandy
= 97-101 Sandstone, grayish-green, very fine grained to
fine-grained
101-106 Claystone, olive-gray
- 106-109 Lignite
109-110 Siltstone, olive-gray, sandy
= 110-118 Sandstone, light-greenish-gray, very fine grained
to fine-grained
118-125 Siltstone, light-brownish-gray
— 125-134 Sandstone, grayish-white, very fine grained
134-135 Lignite
= 135-143 Sandstone, gray, very fine grained
— 143-148 Siltstone, gray
148-150 Claystene, grayish-white
*= 150-154 Claystone, gray
154-155 Sandstone, gray, very fine grained, silty
155-159 Claystone, gray
— 159-160 Lignite
160-164 Siltstone, gray
= 164-201 Sandstone, gray, very fine grained
— 201-202 Claystone, grayish-white
202-203 Lignite
= 203-206 Sandstone, light-greenish-gray, very fine grained,
silty
206-210 Siltstone, light-brownishgray
— 210-215 Claystone, light-greenish-gray
215-220 Claystone, light-greenish-gray
= 220-227 Silistone, grecnish-gray
—  227-229 Siltstouc, brownishgray
229-230 Sandstonc, greenish-gray, very fine grained to
- finewrained
230-232 Lignite
232-239 Sandstone, green, very fine grained, silty
—  239-240 Lignite
240-245  Cluystone, light-gravish-brown
— 245-246 Sandstone, grayish-brown, very fine vramud
— 246-247 Siltstone, dark-gray
247-253  Sandstone, light-greenish-gray, very fine grained
- to finc-grained
253-254 Siltstone, durk-gray
254-255 Lignite




Hole number—continued

P7G
Gamma Density Depth
Lichal T.C.—2_Range100cps | T.C.__2 Range100cps »
b o) . . . .
ichology Recording speed 20 ft/min | Recording speed 20 f/min| & 2
3]
Logged depth___300ft | Logged depth_500fr | * =
- — —— ——— - - . { =y - W) oy 4' - -
253-263 Claystone, dark-olive-brown e t
263-266 Sandstone, grayishreen, very fine grained (o E_;:E::‘E‘f‘“f._:é
fine-grained = =330
266-278 Claystone, green e
278-280 Claystone, dark-gray o e ] ERTRT -120
280-284 Sandstone, greenish-gray, very fine grained, R = poD = 400
sitty [ s | St =A==
284-286 Claystone, daurk-olive-gray — " = >
286-295 Sandstone, light-greenish-gray, very fine grained, Pt e y20 5 T e e =
silty 5y
295-296 Siltstone, dark-gray SeLs
296-299 Claystone, dark-olive-brown
299-300 Lignite
300-340 Sandstone, grayish-green, very fine grained to

340-345
345-364

364-407
407409

409-420
420429
429432
432440
440490
490497
497-500

fine-grained

Siltstone, grayish-brown

Suandstone, grayish-green, very fine grained to
finegrained

Sandstune, grecnish-gray, very fine grained,
silty

Sandstone, grayish-green, very fine grained to
fine-grained

Claystone, grayisli-brown

Siltstone, gray, sandy

Sundstone, light-greenish-gray, silty
Siltstone, light-gray

Claystone, grayish-brown

Limestone, black

Claystone, grayishi-brown

-140

S Tnee s 0t

_QM oy

[ S " r—
=

T

58

L -180
- 600

~65Q
| —200

~ 700

- —220

750
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Hole number—continued
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No:.__P9G . _ Map: Smm’an Date: __7:24-77 State: _ND ___ County:__ Mercer _ _ ___
Elev.: ~1,925 ft Location: T. 14_4_& R.85_ W Sec. .24__, Tract:_bebb _ Drilled depth: _120 fr
Measured: -1.320_£Lw{=g)xe', _48 fr_ FWL Hole size: 4 %in._ Air X]  Water (] Cored: Yes [] No E(_J

Lignite beds: ..35:38:76:85,113-116 . .. . ... ... ... .

Remarks: . . .

Lithology ves Geophysical logs
Recorded by: - Geologist No  recorded by: .. Lechner . _
Gamma Density
Lithol T.C..2_Range _100.¢ps |T.C. _2_ Range J.OO_cps Depth
ithotogy Recording speed 20ft/min | Recording speed 20 ft/ min 4
Logged depth __12Q ft | Logged depth __120ft é g
- No sunples
- L e )
- ',“7\1177 13..‘._?5 /oaa,u/,.rc o :,.J‘d
- 20560
- B
- ~250
= — -80
- B
- ~300
- 1. —100
- ' 350
61



Hole number P9G

. e e mi e
Sp Restistivity Depth;
Sens. setting —..20 MV__ iSens. setting __..50____ "
Recording speed 20_ ft/minRecording speed20 fymin | ¢ 8
Q
Logged depth __ 120 ft__ Logged depth _120fc 12 2
P O S
|
- ~o-o !
|
- ~ {
1 L
- L— E
- 50|
N T -20
- L -.
4 - ,
4 L. .
- 00
R L
; 1
i —40
- .
- ~iso
. i o
3: :
- —205 €0
- -
! H
- -
|
- i -
- -~250
- — —80
. =
- ‘—'300
| r R
~ { - —lOu‘:
= i - é
= | ~350
K g ‘
: | -

-y



NORTH DAKOTA GEOLOGICAL SURVEY

HoleNo:__1G______ Map: _S_tamon Date:_7-14-77 State: __ND___ County:__Mercer _ _ ____
Elev.: 1,845t Location: T. 1_:‘.LS: R. _85_w Sec. _8_., Tract: __dddd_Drilled depch: __100ft
Measured: 58 ft___ %, 86 fr _ L, Hole size: ___ 4 %in.__ Air (L] Water X]  Cored: Yes [] No §
Lignite:beds: . _33-37:75:79 ... . . D,

Remarks: .

Lithology ) Geophysical lubq
Recorded by:..MLEb.@QLQB__mEI’.a Geologist Xx  recorded by: .___ Lechmer . _ _ __

Gamma Density
T.C._2_ Range 100 cps_|T.C. _2_ Range 10Qcps [Depth
Recording speed 20t/min | Recording speed 20ft/min g
Logged depth 100 ft | Logged depth _97 ft § g

Lithology

- 0- 10 Sandstone, dark-brown, finegrained

—~ 10- 20 Sandstone, dark-brown, finegrained, pebbly

= 20- 32 Sandstone, light-gray, fine-grained to very
fine.grained
32- 33 Claystone, light-gray
-~ 33- 34 C(Claystone, white
34- 36 Lignite
= 36- 55 Claystone, lightgray
55- 58 Siltstone, light-gray
= 58- 59 Limestone, gray
59- 60 Claystone, lightgray
60~ 63 Lignite
— 63- 65 Siltstone, dark-brown
65- 67 Siltstone, olive-gray

67- 76 Sandstone, light-gray, very fine grained to
- fine-grained L - P -
76- 77 CQlaystone, olive S JL SR R L-ﬁ
=~ 77- 80 Lignite O — - ., J
—~ 80-'90 Claystone, greenish-gray __}’ R -J’J 2 77 "“% g "‘/ /7-T<- o. o---’ L
90-100 Siltstone, olive P ;
= —-40
- 150
= -
- 20560
- —
-  —
- - 250
- - -80
- -
- 300
- . —i00




Sp
Sens. setting 50 MV,

e S U S TN W T N N S NS T N [ O S T T SO S

Recording speed 20 ft/min
Logged depth 100 fr__

Hole number 1 g

—— i
Resistivity Depth;

Sens. setting _~_ 50 o

LRecordmg speed 20ft/min | » &
Logged depth .__LQQ_.& oS !
—— - v——— . . - ————— e+ —_——I
—0-0 !
o
{
i

T N | L1 i 1
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No: 2G Map: Star;::on ¥ Date:_7-19-77 State: County Mercer r
Elev.:_ 1,985 ft__ Location: T.1443, R.85_W, Sec. 28, Tract:ccdd Dnlkd depth: ___240ft

Measured: _48.ft_ 1809.011 fr FWe, Hole size: __4%in.__ Air (X Water (] Cored: Yes [J NOE
Lignite beds: ._116-121; 224-230

Remarks:

Lithology Geophysic: 1l lugs
Recorded by: : Geologist Ne recorded by: ____ Lechmer
Gamma Density
thol T.C..2_Range 100¢cps |T.C. _2_ Range 100 cps PePth
Lithology Recording speed 20 ftjmin Recording speed 20ft min 4
Logged depth __240 ft | Logged depth _ 240 ft E 25
= No samples
- —300
- =
- | —00
- =350

65



Hole number 2G

S —
SP Resistivity Depth
Sens. setting ... 20 MV__ Sens. setting —.—-5Q @
Recording speed 20 ft/minRecording speed 20 ft/min | 5 &
2]
| Logged depth —. 24Q fe__ [Logged depth _240.ft____ & =
o s e em—— o mo = e ——— R v e . e o - - . e - e e—— e, =
i oo |
- 50 |
7 " -20
- —j00 -
1 .
- - !
L
i m —a0
i 150
- -
- L
| - .
- 205762
! . i
! _
1 . i
- ~250 !
= L —-80:
- ¥ —
_ ; -
- ! ~300
y - |
. § -0,
1 ! .
: ' —350 -
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Hole No: __3G

Date:. 7-9-77___State: _

— Map:_EQ.ILCIark

_ND__ County:_.

Oliver

Elev.: 1,940 ft__Location: T. l‘ﬁi&, R. _8_3-\]5, Sec._.8__, Tract: addd __ Drilled depth: ___600 ftr_ . _

FNL

Measured: 2,511 ft_ gsix _SO_EL—;EG%.. Hole size: ___4%in. _ Air [[] WaterX] Cored: Yes (J No (X
Lignite beds: __47-50; 85-88; 158-160; 186-188; 242-244; 317-324

Remarks:

Lithology ] vee Ceophysical logs
Recorded by:__Michael Camara Geologist & recorded by: . ___Lechner

Gamma ) Density
T.C._2_Range 100.¢cps {T.C. _2_ Range 100 cps [Depth
Recording speed 20ftmin | Recording speed 20.ft/min

Lithology »
Logged depth __599 ft | Logged depth __594 ft é é

~ 0- 10 Siltstone, yellowish-brown, sandy, pebbly
10- 21 Till, dark-yellowish-brown, sandy
—~ 21- 22 C(laystone, dark-yellowish-brown
22- 23 Lignite, brown, soft
= 23- 24 C(laystone, grayish-olive
—~ 24- 25 Lignite, brown, soft
25- 28 Claystone, olive
- 28- 29 Sandstone, olive-gray, very fine grained, silty
29- 40 Siltstone, olive-brown, clayey
40- 45 Claystone, light-olive-brown
— 45- 47 Claystoae, gray
47- 50 Lignite
~ 5§0- 65 Siltstone, light-gray; poor samples
65- 71 Sandstone, light-gray, very fine grained to
fine-grained; poor samples
= 71- 78 Claystone, light-gray
78- 84 Claystone, light-green
84- 88 Lignite
— 88- 93 Cluystone, light-green
93- 94 Siltstone, light-gray
94- 95 Lignite
— 95- 93 Claystone, dark-brown
98-103 Siltstone, light-gray, clayey
~ 103-109 Sandstone, light-gray, very fine grained to
fine-grained
109-121 Siltstone, light-gray, clayey
- 121-122 Siltstone, light-green
122-132 Claystone, gray
= 132-135 Siltstone, gray, sandy
135-137 Claystone, gray
137-142 Claystone, dark-gray
— 142-145 Claystone, olive-gray
145-150 Claystone, very dark-grayish-green
150-153 Siltstone, gray, sandy .
153-155 Suundstone, light-gray, very fine grained to
fine-grained
— 155-157 Siltstone, olive-gray
157-159 Lignite
159-163 Siltstone, light-greenish-gray
— 163-166 Lignite
166-170 Siitstone, dark-olive, sandy
= 170-177 Sandstone, light-gray, very fine grained to
- finc-grained
177-182 Claystoue, gray
~ 182-186 Claystone. durk-olive-griuy
186-189 Lignite
189-192 Siltstone, very dark brown
— 192-197 Siltstone, green, clayey
197-205 Siltstone, dark-gray
205-216 Siltstonc, olive-gray
— 216-217 Claystone, very dark brown
217-218 Claystone, white
— 218-223 Claystone, very dark brown
223-225 Lignite
225-227 Siltstone, light-olive-gray
= 227-232 Claystonc, green
232-240 Sandstone, light-brownish<ray, silty, very
fine grained

~ 240-242 Sandstune, dark-brown e un

242-244 Siltstone, dark-brown 67



Hole number--continued

3G

244-246
246-247
247-248
248-251
251-256
256-282
282-288

288-291
291-292
292-300
300-312
312-315
315-318
318-321
321-325
325-328
328-342

342-344
344-374

374-378
378400

400428
423-464

464-508
508-520

220600

Gamina Density Depth
ol T.C._2 Range 100 cps | T.C._2 Range 100 cpq »
Lichology Recording speed 20 ft/min Recording spechQ_f!/min o %
o
Logged depth___599 fr | Logged depth_504 £ = =2
Lignite e = e
Claystone, dark-gray == 3=
Lignite -
Sandstone, light-gray, silty, very fine grained - —-120
Claystone, white -2
Claystone, very dark-grayish-brown % 400
Sandstone, light-gray, finegrained to very ==y
fine grained == = s
Claystone, dark-brown e
Claystone, green P o ]
Clavstone, olive-green — 1"
Siltstone, olive-gray, sandy =L ‘
Sandstone, olive-brown .>—é, —
Claystone, dark-olive-gray, silty ~ 450
Lignite = .,_:; —140
Siltstone, olive-gray, sandy -
Lignite e e
Sandstone, lightgreen, fine.grained to very —
fine grained 5
Claystone, dark-brown —
Sandstone, light-green, fine.grained to very 22
fincegrained e o 500
Siltstone, dark-brown Bl mretvton
Sandstone, light-green, fine.grained to very s
fine grained = =X L —180
Siltstone, gray e =
Sundstone, light-green, finegrained to very o
fine grained < —oI X
Claystone, olive-brown, silty . —= e
Sandstone, olive-green, very fine grained to — =1 = Ssbl —— e—=—=R550
finc-grained = p t L=
Siltstone, dark-gray, clayey E -
E=:
= 180
+6060
~65
65900
L
~ 700
- ~-220
750

48
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Hole number—continued

3G
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Sens. setting 20 MV___

Recording speed
Logged depth 399 ft _
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IOEU KSR DTSNV I ULV LVUUIUAL JUILVY L]

Hole No:._ 4G Map: _Fort Slark — Date: _7-10-77 State: __ND __ County:_ Oliver __
Elev.:_2.010 ft__ Location: T. 143g, R.83_w, Sec. 18, Tract:. __abbb_ Drilled depth: 160 fr

FNL T T T T

EL . : .
Measured: 300 ft__ Rsix _%.599_ft§wx. Hole size: __4%in. _ Air [[]  Water X]  Cored: Yes [ ] No X
Lignite beds: .__30-34;100-102; 133-135 . . . . _. . .. -

- . ——

Remarks: e
LitholOgy Yeu (:(‘Ophysil‘ill ]ugs
RecordCd by: ; eL e e e GCO]OgiSt NX l’ccordcd by: 4‘__-_*I:ech‘r¥§£_. o

Gamma Density
T.C...2_ Range 100 ¢cps |T.C. _2_ Range 100 cps [Depth
Recording speed 20ft/min Recording speed 20.ft/ min

Litholog »
Logged depth __160ft | Logged depth __159ft | 8 §
, i,

—~ 0- 10 Sandstone, ycllowish-brown, very fine grained to
coarse-grained
= 10- 17 Sandstone, dark-yellowish-brown, silty
_ 17- 20 Sandstone, olive-brown, very fine grained to
fine-grained
— 20- 21 Claystone, orange-brown
21- 25 Siltstone, dark-olive-brown
T 25- 26 Siltstone, olive-gray
— 26- 27 Lignite
27- 30 Claystone, olive-gray
— 30-160 No samples, lost circulation

- -250
- - —80
- L

- ~300
- b

- | —100
- 350

71



Hole number 4G

- . S —
Resistivity

Sens. setting —20.MV.____ Sens. setting =1 R

Recording speed 20 ft/minRecording speed 20ft/min

Logged depth _ 160 ft. _{Logged depch ___.160.fc_
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Hole No:__56G

Elev.: _

Measured: _168 ft__

Lignite beds: .-_‘.1.8.;5_53.22.:24; 123-126 _

Remarks:
Lithology

Recorded by:.

NORTH DAKOTA GEOLOGICAL SURVEY

__Randall Reichert

. Yes
Geologist #x

Geophysical lup
recorded by:

_Lechner_

— Map: Fort Clark ____ Date: _7-7-77 _State: ND____ County:_ Oliver
_2,004 ft Location: T. 1__1;8& R..8.3_W Sec..22_, Tract: bbbb. _ Drilled depth: _180f¢
KoL , 30 fr__ F\% _4%in.__ Air (] water®]  Cored: Yes [] No K]

Lithology

Gamma

T.C.—2_Range 100 cps_
Recording speed 20 f/min

Logged depth __180.ft

Density

T.C. 2 Range 1.00_95
Recording speed 2Q. ft/ min

Logged depth __180 fc E

- 0

5

5- 28
- 28- 36
— 36- 38
38- 40

- 40-
43-
46-

-  55-
57-

- 58

64-

67-

- 70-

73-

75-

-~ 78

43
46
b
57
58
64
67
70
73
75
78
89

89- 91
= 91-115
- 115-117
117-124
- 124-128
128-138
138-144
~ 144-157
157-160
- 160-168
168-173
173-180

Sand, yellowish-gray silty, limey
Tilt, yellowish-gray, pebbly, limey
Siltstone, gray, sandy, limey
Claystone, gray, silty, limey
Sandstone, green, silty, limey
Claystone, gray, silty, limey
Claystone, brown, silty, limey
Lignite, black

Claystone, gray, silty

Lignite, black

Claystone, gray, silty

Siftstone, green, sandy

Lignite, black

Claystone, gray, silty

Sandstone, green, silty, limey
Siltstone, green, sandy
Claystone, gray, silty, limey
Lignite, black

Claystone, gray, silty

Siltstone, green, sandy
Claystone, green, silty

Lignite, black

Claystone, gray, silty, limey
Claystone, brown, silty
Sandstone, gray, silty, limey
Claystone, gray, silty

Sandstone, greenish-gray, siity, limey
Liniestone, gray

Claystone, green, silty

I ——

——cTITIT
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=
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~ -—80
—300
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5G

Hole number

L1

Y NS

§ R |

1

!

0 S DU (N U YU W YO . |

SP
Sens. sctting .— . S50 MY

Recording speed 20 ft/min
Logged depth ._.. 180 fr _

e e — -

Resistivity

Sens. setting — 50 ____
Recording speed 20 ft/min
Logged depth .- 180 ft.__
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No:__6G __ ___ Map:_Fort Clark Date:.7-8-77 __ State: __ND___ County:___Oliver
Elev.: 2,075 ft__ Location: T. Jﬁis R.83_W, Sec._20_, Tract:.__cbbb_ Drilled depth: _220fc
Measurcd:_.LQQl&% 36 ft_ FWL, Hole size: _ 4 %in. __ Air [[] Water [§  Cored: Yes [] No (¥
Lignite beds: . _67-72:99:106; 110-112; 127-129; 157-159; 194-196___

Remarks:

Lithology Geophysical l"t-v‘
Recorded by:_.}lélf_‘.dal.l. Reichert e mreene o= — Geologist x&  recorded by: . __Lechner
Gamma Density

e oloey T.C._2_Range 100 0 cps |T.C. 2 Range 1( 100 cps |Depth

Lithology Recording speed 20 ft/min Recording speed 2Q ft/min z

Logged depth _ 220 ft | Logged depth _ 214 ft E %

- 0- 10 Sand, yellow, fine-grained to medium-grained, ST e L T - - - 0 =0
pebbly i_ e “"‘::_-—:———’-

- 10- 47 Till, yellow, pebbly

=~ 47- 57 Claystone, ycllow, silty, limey

—  57- 67 Sundstone, gray, silty, limey

— 67- 72 Lignite, black

~  72- 88 Claystone, gray, silty

=  88- 93 Claystone, gray, silty, limey

= 93- 95 Limestone, gray

95- 97 Siltstone, gray, clayey, limey

97-1C8 Lignite, black

— 108-113 Claystone, olive, silty

113-115 Lignite, black

115-117 Siltstone, olive, clavey

— 117-130 Sandstone, gray, silty
130-132 Sandstone, gray, silty, limey
132-134 Lignite, black

-~ 134-137 Siitstone, gray, sandy
137-140 Claystone, green, silty

— 140-153 Claystone, gray, silty, limey

153-156 Limestone, gray

156-159 Claystone, gray, silty

— 159-160 Lignite, bluck
160-186 Claystone, gray, silty

— 186-187 Limestone, gray

— 187-196 Claystone, gray, silty, limey
196-197 Lignite, black

— 197202 Claystone, gray, silty
202-207 Claystone, green, silty, limey

— 207-215 Claystone, brown, silty

. 215-220 Sandstone, green, silty

- L. —I100

- 75 ~380
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Resistivity

Sens. setting -.20 MV___ Sens. setting 50
Recording speed 20 ft/minRecording speed 20.&/ min
! Logged depth — 220 ft__ |Logged depth 220

6G

v e e e

- e —— -

~100,



NUKTH DAKUTA GEOLOGICAL SURVEY

Hole No: ___71G — Map: Stag;on Date:._7-14-77_State: _ ND —County: ___ Mercer L
Elev.: ~1,945 ft _ Location: T.144%, R. 85_w ,Sec..20 |, Tract: ._aaad__ Drilled depth: 200 fe

FNL EL : LA L S
Measured: 448 ft__ _32-ft__:gm.. Hole size: ___4%in._ Air [[] Water 8] Cored: Yes [] No (¥

Lignite beds: .. 1.63.;1:7.L 176-180

Rcrmrks - .
Lithology Ya Geophysical lup
Recorded by: —_ Michael Camara Geologistxo  rccorded by: .____TLechmer' = _
Gamma Dcnsity
T.C._2__Range 100 cps{T.C. _2 Range 100_CRS_ fPepth

Lithology Recording speed 20 ft/min Recordmg speed 20 £t/ min

Logged depth __200 ft | Logged depth _200fc |3 é
<8

- 0- 6 Sand, yellowish-brown, fine.grained
6- 21 Till, dark-yellowish-brown, sandy

21- 30 Till, dark-olive-brown, sandy, lignitic

30- 63 Till, very dark gray, sandy, lignitic

63- 70 Till, very dark gray, sandy, lignitic; lenses of
- coarse gravel
70- 81 Gravel, dark-gray, coarse, sandy

81- 84 Lignite

=  84- 95 Sandstone, gray, very fine grained
-~ 95-105 Siltstone, gray

105-108 Claystone, gray
— 108-115 Siltstone, durk-olive-green
- 115-124 Siltstone, dark-gray

124-132 Sandstone, olive-gray, very fine grained to
- finerained
132-140 Siltstone, dark-gray

140-156 Sandstone, gray, silty, very fine grained

156-162 Sandstone, gray, very fine grained

162-165 Siltstone, gray
= 165-167 Sandstone, gray, very fine grained
167-170 Lignite
170-174 Claystone, olive-gray
~ 174-181 Lignite
181-191 Siltstone, olive, clayey
191-200 Siltstone, olive-gray

- - 250

- ~ -80
B -

- ~300
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Hole number 7 g

SP L Resistivity
Sens. setting 20 MV___Sens. setring ——.50____
| Recording speed .20 ft/ minLRccording speed 20 ft/min

| Logged depth _20Q.fr. __ Logged depth ..200 fr...__
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HoleNo:__8G . Map:
Elev.: .. 1,915 ft___ Locanon T. 1_4i;s(,
Measured: _57 fr FSL 153 fr r\%‘%

Lignite beds: ._34-39; 73-78; 125-132; 150-154

Remarks:

..&5_W Sec. 28 _ |, Tract: __cccc __ Drilled depth: 200 ft . _

NORTH DAKOTA GEOLOGICAL SURVEY

Date: _7-:20-77 State: __ND___ County:__Mercer

4%in. _ Air (] Water[X] Cored: Yes [] No X

Lithology o Geophysical logs
Recorded by: . .. Geologist Nk recorded by: ___._ Lechner . .
Gamma Density
Litholog T.C..2_Range 100¢ps [T.C. _2_ Range 100 cps. Depth
ithology Recording speed ZQ&/mm Recording speed 2Q ft/ min g
Logged depth ___200ft Logged depth __200 fr L&’: g
— No samples
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SP

Sens. setting — .20 MM__
Recording speed 20 ft/min
| Logged depth _ 200 fr._

Sens. setting
Recording speed 20 ft/min
Logged depth — 200.fr

Resistivity
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UM N VANV IA ULULUGIVAL DURYRIT

Hole No:___9G_____ Map:__Hannover NW__ Date: _7-12-77 State: ._ND___ County:_ Oliver

Elev.: ._2,065 ft __ Location: T. 1;43_2{ , R.85 W . Sec. .14 Tract: baaa  _ Drilled depth: _220fc
Measured: 78 ft __ xL2.565 fr WL, Hole size: ___4%in._ Air [  Water J  Cored: Yes [J No X

Lignite beds: . _137-140; 164-173; 208-217 _

Rermarks:

Lithology ) ver Geophysical logs
Recorded by: Randall Reichert ~—-—Geologist 3 recorded by: ... Techner .. ___

Gamma Density b
epth

T.C..-2_Range 100.¢cps |T.C. _2_ Range 100 cps
Recording speed 20ft/min | Recording speed 20ft/min

Logged depth __ 220 ft | Logged depth __220 ft

Lithology

Fect
Meters

- 0- 10 Sand, yellow, pebbly

—~ 10~ 15 Till, yellow, pebbly
15- 16 Lignite, black
= 16- 23 Siltstone, white, clayey
—  23- 32 C(laystone, green, silty
32- 35 Claystone, orange, silty
~ 35- 37 Claystone, olive, silty
37- 40 Claystone, sray
40- 45 Claystone, dark-gray
45- 50 Siitstone, gray, claycy
50- 77 Sandstone, gray, silty, fine-graincd to
- medium-grained
77- 78 Sandstone, white, limey
=  78- 95 Sandstone, gray-green, silty
— 95-108 Claystone, gray

- 108-112 Siltstone, gray, clayey, sandy
— 112-132 Claystone, gray, silty

— 132-133 Claystone, brown, silty
133-139 Claystone, gray, silty
139-142 Lignite, black

-~ 142-167 C(laystone, gray, silty

- 167-172 Lignite

= 172-177 Claystone, yellowish-gray, silty
177-180 Claystone, gray

180-184 Sandstone, gray, silty, fine-grained
- 184-202 Siltstone, gray, silty

= 202-211 Claystone, gray, silty

= 211-217 Lignite, black
217-220 Claystone, gray, silty

- ]1




Hole number ¢ G

Sp
Sens. setting 10MVo

Recording speed 20 ft/ min
| Logged depth 220 fr

i

Sens. setting !
Recording speed 20 ft/min
Logged depth 220 ft.__

- B e
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Resistivity
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No: 10G
Elev.: 2,030 Lccatxon T. 1_}_3: R._3A_W Sec._ 18 _, Tract:.

Map: __Hannover NW__ Date: 7-12:77 _ State: _ND___ County:_OQliver
cdde __Drilled depth: ____180ft

Measured: 24t Tar. 2,195 fWE  Hole size: ___4%in. _ Air (]  Water K Cored: Yes [ No (X
Lignite beds: .. _— - - e . .
Remarks: -
Lithology i Geophysical loys
Recorded by: Randall Reichert - Geologist ' recorded by: Lechner
Gamma Density L)
i T.C._2_Range 100cps |T.C. _2_ Range 100 cps [Depth
Lithology Recording speed 20 ft/min | Recording speed 20 ft)min 2
Logged depth 174 fr | Logged depth __174 ft___ E g
= 0- 5 Sand, yellow, finegrained to coarse-grained, I
_ pebbly T
5- 10 Till, yellow, pebbly i:_' K
~ 10- 12 Gravel, yellow, finc.grained to coarse-grained o

12- 15 Sand, yellow, finegrained to medium-grained,
silty

Gravel, ‘,ellowxsh-cmy, medium-grained to
coarse-grained

Gravel, gray, sandy, fine-grained to coarse-grained
Sand, gray, pebbly

Sand, gray, silty

.15- 30

~ 30- 40
40- 46
~ 46115

— 115-138 Gravel, gray, fine-grained to coarse-grained

— 138-141
= 141-180

Lignite, black

Sandstone, gray, fine-grained to coarse-grained,
pebbly

t
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Hole number 10G

TS

N D O

b e emmm = e e cmaweme el e e e e Ce e e s -

SP Resistivity
Sens. setting — . .20 MV_ |Sens. setting
Recording speed 20 ft/ minRecording speed -2%t/min

Logged depth . 174 ft__ [Logged depth 174 fr__

84

Depthl
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NORTH DAKOTA GEOLOGICAL SURVEY
116

Hole No: Map:__Hannover NE__ Date: _7-9-77 _Stae:

ND

County:___ Oliver

Elev.:.. 2,019 ft __Location: T. .lié_gz. R..84 W ,Sec._.24_ Tract:. _daaa _ Drilled depth: ___160ft  _ _
Measured: 2,620 ft g?%, 90 ft__ gx‘ix Hole size: 4%in._ Air [[] Water K] Cored: Yes [J] No X]

Lignite beds: ._27-34;70-72;95-97; 128-131

Remarks: - .

Lithology _ ve Geophysical logs

Recorded by: _Michael Camara - -—-——Geologist xx recorded by: .____ Lechner . . _ ___
Gamma Density

T.C._2__ Range 100 cps
Recording speed 20 ft/min
Logged depth 160 ft

Lithology

T.C. 2_ Range 100 cps
Recording speed 20t/ min

Logged depth __ 160 ft

- 0

- 10-

12-
- 17-
22-
27-
- 33.
41-
42-
5t-

- 71-

10

12
17

22,

27
33
41
42
51
n

73

73- 76
- 76- 85

85- 90
90- 93
— 93-97
97- 98
98-100
~ 100-107

107-113
= 113-114

~ 114129
~ 129131
131-134
— 134138
_ 138-140
140-146
- 146-149
_ 149-156
156-160

Silt, olive-brown, sandy

Siit, olive-brown, pebbly, sandy

Siltstone, olive-brown

Sandstone, dark-olive-brown, fine.grained
Claystone, dark-brown

Lignite

Claystone, dark-gray, silty

Lignite

Siltstonc, dark-gray, clayey

Sandstone, light-gray, fine-grained to very fine

- grained

Lignite

Claystone, dark-gray, silty
Sandstone, light-gray, fine-grained to very fine
grained

Sandstone, green, silty
Siltstone, grecen, clayey
Claystone, olivegray

Lignite

Siltstone, dark-green, clayey
Claystone, dark-gray
Siltstune, dark-gray
Sandstone, light-gray, fine-grained to very fine
grained

Siltstone, dark-gray
Claystone, dark-brown
Lignite

Siltstone, olive-gray

Lignite

Sandstone, dark-olive-brown
Sandstone, gray, silty
Siltstone, gray

Siltstone, gray, sandy

85
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SP
Sens. setting 20 MV_ __

Recording speed _20 ft/min
Logged depth ... 160 fo__

R

Hole number

Resistivity

Sens. setting — 3

Recording speed 20 ft/min

Logged depth ... 160 ft _
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NORTH DAKOTA GEOLOGICAL SURVEY

HoleNo:—_12G _ __ Map:__FortClark _ Date: 7-8:77 State: _ND__ County:___ Oliver
Elev.: - 1,937 ft__ Location: T. .1_4.3_g<, R.83_W . Sec.. 10, Tract: _abcb _ Drilled depth: _140ft

Measured: 825 ft__ Egl[i Z.i’fS_Q_f;t;'cE‘!%:Lt'.. Hole size:

4%in. _ Air (] Water (¥ Cored: Yes [] No X
Lignitebeds: — .. . . _ ] e

Remarks: L

Lichology o Geophysical logs
Rccordg:)l by: _Randall Reichert Geologist =& recorded by: _____ Lechner
Gamma Density

Lithology

T.C._2_ Range 100 cps
Recording speed AZ.Of‘/min
Logged depth 140 fr

T.C. _2_ Range 100 cps
Recording speed 20 ft/min

Logged depth __140 ft

— 0- 12 Sand, ycllow, fine-grained to coarse-grained,
pebbly, silty

12- 17 Till, yellow, pebbly

— 17- 30 Sand, yellow, fine.grained to medium-grained,
silty

= 30- 37 Guravel, ycllow, fine-grained to coarse-grained

_ 37- 40 Sand, yellow, fine-grained to coarse-grained,
pebbly

- 40- 61 CQlaystone, green, silty

— 61- 62 Lignite, black
62- 83 Claystone, olive, silty, limey

= 83- 90 Cluystone, green, sitly
-~ 90-140 No samples

H Kiem
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Hole number 12G

i

B AU VO D I

SP
Sens. setting .~ 50MV__

b o e -

- T
Resistivity Depth

Sens. setting 0 » t

Recording speed 20 ft/minRecording speed 20ft/min | g g
Logged depth — 140 ft__ |Logged depth .. 140f | @ = E
.. . [ T R 1Y . - .t - mm e - - b -».—.v-l!
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No: __13G Map: ....;L&&Lcr NE___. Date: _7-22-77 State: __ND ___ County:__ Oliver
Elev.:. 1,900 ft Locatlon T. 1&3..&, R.84 W, Scc._2_. , Tract: _dddd _ Drilled depth: ___60fc
Measured:_g_s.()_ﬁ___ FSL, L 150 ft gl%:, Hole size: ___4%in. _ Air (X  Water []  Cored: Yes [] No [X
Lignite beds: . .. —_— e - I - - S
Remarks: : -
Lithology . Gcophysical logs
Recorded by: _ Geologist No. recorded by: _ _ Lechner _
Gamma - Density
Lithol T.C..2_Range 100¢cps |T.C. _3_ Range 500_SP_$_ Depth
1ehotogy Recording speed 20.ft/min Recording speed 20 ft/min 2
Logged depth _60 €t | Logged depth _60ft E 3
-~
— No samples

136
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Hole number 13G

— U S
SP &S Resistivity

Sens. setting —. .20 MV__ ISens, setting — —__50_ "

Recording speed _20 ft/minRecording speed 20. ft/min

Logged depth . 60 ft . Logged deptn — .60 fr.__
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NORTH DAKOTA GEOLOGICAL SURVEY

Elev.: _.2,105 ft__ILocation: T. 143 , R.85 W Sec. 14 Tract:._cddd __ Drilled depth: __2.6.0_ft. ........
Measured: 54 fr gg l6JﬁEtWL. Holesize: 4% in.  Air (] Water 8  Cored: Yes [J No @
Lignitc beds: . _163:-167; 172-174;176-184;227-234 . _ . _ . .

e - . cee = c. . iaee e e e e

Remarks: o .-

Hole No:___14 G Map: Hannover NW Date: _7:12:77 State: __ND__ County:_ Oliver _

Lithology Geophysical lngs
Recorded by: _Randall Reichert Geologist NX  recorded by: . Lechner

Gamma Density
T.C._2_Range 100 cps |{T.C. _2_ Range 100 cps [Depth
Recording speed 20ft/min | Recording speed 20f/ min

Litholo .
y - a
Logged depth ___ 260 ft | Logged depth __260 ft E .g

= 0- 20 Sand, ycllowish-gray, fine-grained to medium-
grained, pebbly

~ 20- 38 No samples

~— 38- 40 Sand, white, silty, pebbly, finegrained to
- medium-grained

= 40- 45 No samples

~ 45- 50 Sund, white, silty, pebbly, fine-grained
50- 65 Sandstone, yellow, silty, fine.grained

— 65- 75 No samples

— 75- 83 Sandstone, yellow, silty, fine.grained

-~ 83- 85 Sandstone, gray, limey, finegrained to medium-
- grained
85- 92 Sandstone, yellow, silty, fine.grained to medium-

- grained
— 92-100 Sandstone, gray, fine-grained

100-103 No samples
= 103-105 Sundstone, gray, limey
_ 105-110 Claystone, gray, silty

110-131 Siltstone, gray, sandy
~ 131-151 Sandstone, gray, silty

— 151-164 Sandstone, white, silty
= 164-170 Lignite, black

= 170-175 Claystone, gray, sandy, silty

—. 175-176 Lignite, black s
176-178 Sundstone, gray, silty i ——— ‘ e T S

~ 178-187 Lignite, black ]

_ 187-193 Claystone, gray, sandy, siity
193-204 Siitstone, gray, sandy

- 204-217 Claystone, gray, silty
217-232 Siltstone, gray, clayey, sandy

-—

= 232-236 Lignite, black
— 236-252 Claystone, olive, silty

T 252-260 Siltstone, olive, sandy

na
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No: . _.__15G____Map: -._Ha.nggy_e,r..NE_ﬁ_ Date:_7-21-77 State: _ND__ County:___ Oliver
Elev.: _ 2,150 ft__ Location: T. 1.‘Ll %, R84 _W, Sec._20__, Tract: . _bcac _ Drilled depth: 280 ft
Measured: 1,800 ft__ %’i’, 865 _EL%%VE Hole size: __4%in. _ Air (X Water (] Cored: Yes [ ] No [X

Ligﬂitc beds: ._155-162;176-180; 1 82-188;244-248

Remarks:
Lithology v Geophysical logs
Recorded by: . _ Geologist No  recorded by: ... Lechner_ . . ___
Gamma Density
- T.C..2_ Range 100.cps_|T.C. 2 Range 100 cps [Depth
Lithology Recording speed 20ft/min Recording speed 20.ft/ min 2
Logged depth 280 ft__ | Logged depth _280fr E g
— No samples

- —100
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Hole number 15G

J—

. .
Resistivity Depth |
Sens. setting —. .30.MV__ ISens. setting .. 0_ -
. . . . by
Recording speed _20 ft/ minRecording speed 20 ft/min | & 8
,‘ Q
Logged depth __ . 280 ft [Logged depth .._.280.ft_| & =
|
—0-0 !
-
!
p— i
|
-s0
! 3
=20
- .
-
- i
-i0c
i \
B 1
i .
4 i =40
50
- :
. .
20550
| i
~250
- -80
~300
é -
' | . =IO,
| -
i —350
i
; -
H ! ! |
| = |
i
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No:__ .16 G ___Map:_Fort Clark Date: _7-8-77__State: __ND__ County: Oliver
Elev.: __a,O_"zS.ft_‘Locanon T. 143 :s R. 8;.5_\‘/ Sec..20 _, Tract: 23aa_ _ Drilled depth: _- 220 &._“-“
Measured: .7.(2_&___ RSix. _QQ.f_t_ m Hole size: 4 %in. _ Aic [ ] Water X Cored: Yes [] No U

£69-74;142-145. - e

Lignite beds: -

Remarks:
Lithology

Geophysical logs
Recorded by: —Michael Camara

Yea
recorded by:

Geologist xx __Lechner

Lithology

T.C. -

Rccordmg speed 20 t/mm
Logged depth ___

Gamma

Range 1 00 CPS

T.C. 2 __

Density
Range .

100 cps.

Recording speed 20 Ft/ min

200 fc _

200 ft_| Logged depth __20C

Pepth

5- 12
T O12- 16
- 16- 29
29- 54

- 54- 69
-~ 69- 74

- 74- 78
78- 80

- 80- 83
83- 86

~ 86- &3
88- 90

-~ 90- 93
93- 97
97-104

— 104-105
105-113

— 113114

114-115

115-120

120-127
~127-134
134-135

- 135-139
139-141
 141-143
143-145
145-150
— 150-154
154-157
157-160
- 160-177
177-178
178-183
185-214
— 214-215

215-220

Silt, light-yellowish-brown, sandy, pebbly
Till, dark-yellowish-brown, sandy

Till, olive-brown, sandy

Till, olive-brown, sandy, lignitic

Till, dark-gray, sandy, shaley

Claystone, dark-gray, limey
Lignite

Claystone, light-gray

Sandstone, light-gray fine.grained to very

fine zrained

Claystone, dark-brown

Sandstonc, light-gray, fine-grained to very fine
grained

Siltstone gray, clayey, limey

Sandstone, light-gray, fine.grained to very fine
grained

Siltstone, gray, clayey

Claystone, cray

Sandstone, light-gray

Lime:stone, light-gray

Siltstone, light-gray, clavey, limey

Lignite

Claystone, dark-brown

Sandstone, light-gray, fine.grained to very

fine zrained

Silistone, dark-gray, limey

Cluystone, gray

Sundstone, light-gray, finc.grained to very fine
grained

Claystone, durk-gray

Siltstone, durk-olive-gray, sandy

Siltstone, dark-olive-brown

Lianite

Siltstone, dark-olive-gray, limey

Siltstone, olive-gray, sandy

Claystone, light-gray

Claystone, dark-brown

Siltstone, light-gray, clayey

Sandstone, licht-gray, fine.grained to very fine
rrained

Claystone, light-gray, silty

Claystone, light-gray

Sqaadstone, fightray, linesgrained to very fine
grained

Claystone, dark-gray
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Sens. setting — . .20 MV__
Recording speed .20 ft/min
Logged depth __ 200 ft__

L

Sens. setting

Hole number 16 G

Resistivity 50

Recording speed 20 ft/min

Logged depth -200 fr____
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HoleNo:___17G __ ___ Map: _ FortClack ___ Date: _7-8-77 Sctate: _ND__ County:___ Oliver . ____
Elev.:_.2,180 ft__ Location: T. _143_}; , R. _8,3.»'6‘, Sec.. 20, Tract: dddd __ Drilled depth: __ 320 ft

Measured: __150 ft_ {21;%: 50 fr__ %!Iic, Hole size: ___4 %in.__ Air [_] Water(X Cored: Yes [] No [X

Lignite bc&;: _191-197;217-223; 226-228; 243-245; 277-279; 301-304 .

—— . v .o B .- - .

Remarks: . . . .
Lithology ve, Geophysical logs
Recorded by: _Michael Camara — e — Geologistzs  recorded by: oo Lechner . . _

Gamma Density
T.C..2_ Range 100cps_ |T.C. 2_ Range 100.cps. [Depth
Recording speedZD_ft/min Recording speed 20.ft/ min
Logged depth _316ft | Logged depth _314fc

Lithology

Feet
Meters

—~ 0- 7 Till, olive-brown, sandy, lignitic
7- 8 Till, dark-yellow-brown, silty
~ 8- 11 Claystone, olive-brown
11- 12 Lignite
12- 15 Claystone, olive-brown
— 15- 18 Siltstone, olive-brown
18- 19 Sandstune, olive-brown. fine.grained
= 19- 21 Claystone, orange-brown
~ 21- 25 Claystone, olive-brown
25- 28 Sandstone, olive-brown
— 28- 30 Claystone, olive-brown
30- 35 Claystone, olive-gray
= 35- 37 Claystone, bright-orangish-brown
37- 40 CQClaystone, dark-gray
40- 41 Claystone, olive-brown
— 41- 46 Lignite
—  46- 55 Claystone, olive-gray; poor samples
35- 57 Cluystone, brownish-gray, limey
— 57- 60 Siltstone, green, clayey
. 60- 62 Sundstone, olive-brown, silty
62- 70 Siltstone, green, clayey
— 70- 72 Sandstone, olive-brown, mediun.grained to
fine-grained
T 72- 76 Sandstonc, olivesray, medium.grained to
finc-grained
76- 80 Siitstone, light-gray
— 80- 83 Silistone, green, clayey
83- 87 Lignite
— 87- 90 Siltstone, green, claycy
90-100 No samples
100-113 Siltstone, light-green, clayey
— 115-119 Claystore, lighit-olive-brown
119-120  Claystone, dark-brown
120-124 Claystone, datk-olive-gray
— 124-127 Cuaystone, brown
127-133 Claysione, olive-eray
~= 133-154 Siltstone, olive-gray, claycy, limey
154-155 Siitstone, dark-gray, sandy
155-157 Sandstone, dark-gray, siity .
— 157-158 Sandstone, white, fine-grained to very
fine grained
158-162 Sandstone, light-2ray, fine-grained !
— 162-180 Claystone, gray
180-190  Sund:one. light-gray, very fine grained to
finc-grained
190-191  Sandstone, light-sray, siliy
191-196 Ligrite
= 196200 Clayvstone, dark-brown
200-202  Clavstone, light-gray
202-203  Sandstone, light-uray, silty
-— 203-216 Siltstone, dark-gray, liney
216-222  Lignite
77222225 Cluystone, olive-gray, silty
~ 225-231 Silistone, alive-gray, clayey, hmey
23124} Sandstone, light-zray
— 241-242 Claystone, light-gray
242-243 Lignite
243-245  Claystone, olive-gray
— 245-253 Siltstone, lightwray -
HE.
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Hole number—continued

Lithology

261-265
265271
271-274
274-276
276-277
277-286
285-292

292-305
305-307
307-310
310-320

e s ¢ e ——— -

Gamina
T.C. Range

T.C.

Density

Recording speed —_ft/min
Logged depth

Logged depth

Range

Recording speed —_ft/min

—

Dc;‘;t}l

Feet
Mcters

Cluystone, light-gray
Sandstone, light-gray
Siltstone, light-gray
Claystone, very light gray
Lignite

Claystone, gray
Sandstone, light-gray, very fine grained to fine-
grained

Siltstone, olive-gray, limey

Lignite

Claystone, olive-gray, silty, limey

No sumples

98
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Hole number 17 G

[T U RPN RS SO P M |

I SO S I O

[ N VAR AN TR N DU W

| T, W

SP
Sens. setting _SOMV____
Recording speed 20 ft/min
Logged depth . 316 ft__

- e e — e —mm——

Resistivity

icns. setting — .9V

ecording speed 20 ft/min

Logged depth 316 fc

99
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No:__.18 G_ _ ___Map:_Fort Clark g Date: 1777 _State: _ND__ County:_Oliver

Elev.: 2,030 fc_. Locanon T. 143& R.83 W,SLC _22 _, Tract:. _becee

Drilled depth: __ 220 ft

— e e e

Measured: 2,375 ft_ RSIx. .2.6‘iit. FWL, Holesize: __4%in._ Air [_] Water X  Cored: Yes [

Lignite beds: .8:10:99:102;131-134 ..

Remarks:

No@

Lithology . Geophysical logs
Recorded by: Michael Camara _ . __ Gcologist;&’ recorded by: . __Lechner
Gamina Density
Lichology T.C...Z.__ Range J..Q.Q_GP.E:_ T.C. _2_ Range 100 cps Depth
L) Recording speed 20 ft/min | Recording speedz_.o_&/ min £
Logged depth 220 fr___ | Logged depch __220 ft é é

~  0- 4 Sand, dark-yellowish-brown, silty, pebbly

4- 5 Sand, dark-yellowish.brown, pebbly, lignitic

= 5- 8 Sand, dark-brown, silty, pcbbly
8 10 Sand, yellowish-brown, pebbly
10- 19 Till, yellowish-brown, sandy
— 19- 24 Till, dark-ycllowish-brown, sandy
24- 30 Till, olive-brown, sandy, pebbly
=~ 30- 33 Gravel, dark-yellowish-brown, sandy, lignitic
~ 33- 44 Till, olive-brown, saudy
44- 50 Till, dark-gray, pebbly

~ 50- 52 Gravel, dark-gray, sandy, lignitic
52- 58 Till, dark-olive-brown, lignitic
— 58 63 Till, dark-olive-brown, pebbly, very lignitic
63- 70 Till, dark-olive-brown, siity, lignitic
70- 79 Siltstone, light-gray, limey
— 79- 83 Sandstone, lightgray, finc.grained
83- 89 Claystone, light-gray, limey

89- 93 Sandstone, light-gray, fine-grained

— 93- 98 Claystone, light-gray, limey
98-102 Claystone, durk-olive-brown
102-103 Lignite
— 103-119 Claystone, dark-olive-brown
119-123 Siltstone, dark-olive-brown, clayey, limey
123-127 Sandstone, light-olivegray, finc.grained
127-129 Claystone light-ereen
129-136 Lignite
— 136-140 Saudstone, light-gray, very fine grained
140-147 Claystone, olive-brown

147-1530 Cluystone, dark-brown
— 150-156 Sandstone, light-gray, very fine grained

156-160 Siltstonc, olive-brown

= 160-172 Sandstone, light-gray, very fine grained
~ 172-174 CQlaystone, green

174-184 Sandstone, light-gray, very fine grained
— 184-205 Claystone, gray

205207 Lignite

207-213 Siltstone, very light gray
—. 213-216 Lignite

216-220 Claystone, dark4reen

100
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Hole No:__ 19.G_ . ___Map:__Hannover NE___ Date: 71977 _Srare:

ND

County:_Oliver

- — o ——

] X
Elev.: 2,020 ft__ Location: T. 1438, R.84_W, Sec. .22 _, Tract:. aaaa . Drilled depth: ___180ft_

Measured: 245 ft __ ;Eglli 80 fr__ gifli
Lignite beds: 124-126: 164-166

Remarks:

Hole size: __4%1in.__ Air [1]  Water X Cored: Yes (J No X]

Lithology ] v Gcophysical logs
Recorded by: _Randall Reichert Geologist®s  recorded by: . ____Lechmner
Gamma Density
Lithol T.C..Z_ Range 100 ¢ps_ [T.C. _2_ Range 100 cps [Depth
1thotogy . . . .
Y Recording speed20. ft/min Recording speed 20 ft/min 4
- O
Logged depth _178 ft | Logged depth __178 fr__ | g §
48
— 0- 12 Sand, yellowish-gray, fine.grained to medium- e, 0-0
grained, pebbly e e e
~ 12- 18 Gravel, yellow, fine.grained to coarse-grained, - — S
- sandy % 20 - Vs
18- 36 °Till, yellow, pebbly e e
— 36- 37 Lignite, black e e o
37- 46 Claystone, gray, silty. limey e === = — ?;.z—:—-——-:
= 45- 50 Siltstone, gray, clayey 40 = e — |
-~ 50- 57 Nosamples = e e ey 50
57- 60 Lignite, black =TITTE ‘o E L - e |
— 60- 68 Claystone, gray, silty > W“@:;‘:é’
68- 76 Claystone, ulive, silty " - : == = -20
= 76- 77 Lignite, black Tt ==
— 77- 80 C(laystone, olive, silty == \’__‘1 g0 L= S
80-100 No sumples = = 1 E S =
- 100-124 No sainples __’( = ]00 : - H;F_:zl 100
- e ] — = ]
oo e B
— 124-127 Lignute, bluck '—_——«-———5— 120 ‘} =
127-160 No sampics —_—— 3 =
- R T
- < ] ! 3 -40
= = =§LIA =
- S ‘ 'L ("
== .__.::\c_.____ " = {50
- 250
- - -80
- o
N ~300
- L. —i100
i 350
) oo




Hole number 19 G
e S |
SP Resistivity Depth |
Sens. setting — 20 MV_ Sens. setting - ~20 ._ . " '
b
Recording speed 20 20 ft/min Recording speede&/mm e 8 ]
Q
Logg‘-d depth _. 178 fc Locged depth _178ft __|& = |
]
! oo |
| L |
i
_ L i
7 B 5
g |
] T -2
7 - |
~ ~100 |
’ ;
. |‘ [
-
j - !
! ; —-40.
. -
n :‘—550 ;
- = ‘
! ’ ;
: ; ,
o r ‘
- -
~ 200 89
: T -
i | -
1
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= ‘ ~250
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Hole No:—..21G.._ . Map:__Stanton___ ___ __
Elev.:_ 1,935 ft__ Location: T..144

NL

v FEL
Measured: ._l&.ft.__.:&k. _69.fr_ s,
Lignite beds: 146-150; 1.53-155;159-162 _

Hole size:

- Date:__7-20-77_Stare: _ ND
;:, R.85_W, Sec. .28, Tract: 3332 _ Drilled depth: _180 ft
4%in, _ Air D

County: _Mercer

Cored: Yes (] No [X

Water X

Remarks: i
Lithology o Geophysical logs
Recorded by: ——— .. - .. o — . — . .. — Geologist mx recorded by: ___Lechner __ _ ___
Gamma Density
- tholoey T.C..2_Range 100 cps |T.C. _2_ Range 100 cps [Depth
Lithology Recording speed 20/%/min | Recording speed 20 ft/min z
Logged depth __168 fr | Logged depth __164 fr 8 28
o5
—. No sampies

104
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Hole No: . 22G __ __ Map: Stantb?n .
Slev.: 1,835 ft__ Location: T.144 &, R.85-w, Sec. _8__, Tract:. cced . __ Drilled depeh: __160 fo
Measured: _62 fr.__ FoL ;‘:.7.Q_£T_XF%.. 4%in. _ Air X Water ] Cored: Yes [ No (X

Lignite beds: ._42-44;90-94 .

Date: _7-19-77_State:

__ND __ County:_Mercer .

———————

Rermarks: o

Lithology o Geophysical logs

Recorded byt — oo oo Geologist Na  recorded by: .____ Lechner
Gamma Density

Lithology

T.C._.2_Range 100 cps_
Recording speed 20 ft/min

T.C. -2 Range 100 cps
Recording speed 20 ft/min

- No samples

Logged depth ~160fr | Logged depth __160 ft
e —= === 0-0
e e g O

20
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SP
Sens. setting — ..20.MV__

Recording speed 20_ ft/min
Logged depth _.. 160 fr

Hole number 22G

Resistivity

Sens. setting —._...oY . __
Recording speed 20 ft/min
Logged depth . _ 160 ft..
- - - - - aa ..---._}..A
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Hole No: __23G . _

FEL

Measured: 860 fr l“:lf 2,200 frewe,  Hole size:

Lignitebeds: . = .. .

Remarks:

Lithology
Recorded by: _Michacl Camara_ __

- —_Map: _Fort Clark____
Elev.: - 1,930 ft ___Location: T.li}.g , R.83 W, Scc. 4 _ , Trace: _debd __ Drilled depth: ___120 fr
4%, Air (]

. Yen
e == —.— Geologist s

_ Date: 7-7-77 __State:

ND

B

Water Dﬂ

Geophysical
recorded by:

County: _Oliver

Cored: Yes (] No (X

]ngs

Lechner

Lithology

Gamma

T.C...2_ Range 100.cps_
Recording speed 20 &/ min

Logged depth _120 fr

Density

T.C. _2_ Range 100 cps
Recording speed 20 ft/min
Logged depth _120fc

o- 3
3- 17
17- 20

20- 26
26- 33
33- 34
34- 38
38- 42
42- 43
43- 44
44- 54
54- 59
59- 83

83- 86
86-100

~100-1t0
=110-120

-

No samples
Tiil, dark-yetlowish-brown, silty
Till, dark-olive-brown, clayey

Till, durk-yellowish-brown, silty

Till, durk-yeliowish-brown, sandy, stony
Lignite

Claystone, yellowish-brown

Claystone, brownish-gray

Claystone, lightyray

Lignite '

Claystone, light-gray

Siltstone, light-ray, clayey

Sandstone, dark-yellowish-brown, very fine
grained to finesrained, silty

Siltstone, lightgray, clayey

No samples

Cluystone, light-gray

Siltstone, light-gray, clayey

il
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Hole number 23G
.
Sp Resistivity Depth
Sens. setting —— .30 MV__ Sens. setting .50 -
. . . . bl
Recording speed 20_ft/minRecording speed 20ft/min | & &
L
Logged depth __. . 120 fr_ [Logged depth 120 ft | dl =
P T S —— - - - .- - . —- R I W |
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Hole No: __.24G_ _ ___ an:_f.o_tt_.CJmli_.

Date:

Elev.: _.1,910 ft__ Location: T. 13_3_2‘;, R. .83-§, Sec.._6__, Tract: __ddecc _
xax FEL . 4 3 in. Ai m— W r')a
Measured: _240 fr._FsL, 1L.200 frewsd, Hole size: 47410 _ Air {_] ater (X

7:10-77 State: _ND___ County:____ Oliver.

Drilled depth: _80.ft _

Cored: Yes ] No X

Lignite beds: . —— . . . L. e e o
femarks: : o = i
Lithology  Ye Geophysical logs
Rlec‘orc(i)gc)l by: _MichaelCamara .. _ Geologistxs  recorded by: .. Lechner .
Gamma Density L}
T.C.—2_Range 100.cps |T.C. _2 Range 100.cps epth
Lithology Recording speed 20ft/min Recording speed 20.ft/min . &
Logged depth __80.ft | Logged depth __ 80 ft E g
— 0- 3 Sundstone, dark-ycliowish-brown, finevrained

3-
5-

il B8
16-
17-

- 21-
22-

- 25-
29-

= 31-
32

- 34-
36-
40~

- 4de

50-

55-
= 54
_ 50-

15
16
17
21
22
25

29
31

-~
&

34

36
40
44

52

35
56
60
S0

to very fine ginined

Claystone, ycllowish-brown

Claystone, olive-brown

Claystone, light-olive-gray, silty

Claystone, very light-yellowish-brown
Lignite

Claystone, very light-yeliowish-brown
Claystoue, orangish-brown

Claystone, very light-olive-gray

Sandstone, yellowish-brown, very fine grained
Siltstone, very light-yellowish-brown
Claystone, dark-brown, silty

Sittstone, dark-yellowish-brown, sandy, sheli
fragnients

Shale, dark-ray, limey

Claystone, light-gray

Siltstone, darkrray, clayay

Claystone. green

Sandstone, dark-grayish-green, very fine gruined
tu linegrained

Claystaone, dack-zray

Sandstone, white, tight, very fine grained
Sandstane, dark-gray. very fine grained
Sandstone, green, very fine grained to fine-
grained, tight streak at 66
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Hole number 24 G

S I |

i

S
SP Resistivity l Depth
Sens. setting 20 MV _ __ Sens. setting — .. 50!
Recording speed 20 ft/minRecording speed 20ft/min | o
Logged depth .. .80.ft__ Logged depth 80 fo. )@
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T
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Hole No:

Measured: 20 {t___
Lignite beds: ..

25G

59-61;.93-95 i ;

cmarks:

Litholoyy
Recorded by:

_Michael Camara

—em Map: --J:i‘m_ngver. NE. _
Elov.:. 1,960 ft _  Location: T.143. Q R. 3‘}._&{/ Sec...12 _, Tract:. dccd_ —
?g‘f 12,000 _fc gt‘k Hole size:

. . Yes
e Geologist W

Date:.

4%in. A [

_7-10-77 _State: _ND ___ County: _

Water @

Geophysical logs
recorded by:

__Oliver
1206

Cored: Yes [ No [X

Drilled depch: ___

_Lechner

Lichology

Gamma
T.C...2_Range 100 cps_
Recording speed 20 ftmin
Logged depth 120 fr

Density
T.C. 2. Range 100cps
Recording speed 20 ft/min
Logged depth __120 fr

- 0
3.

- 2}-
22-
23-

- 26
32-

- 37

38-

40-

- 45
46-

- S0

58-
- 60-
€5-

- 75-
90-
92-
- 96-

3
21

21
23
26
n
37
38
40
45
46
S0
S8

60
65
75

20
92
96
97

97-100
= 100-107
_i67-112

—~ 112-120

Till, very light-olive-brown, sandy, pebbly
Sandstone, lizht-olive-brown, medium.grained to
fine-grained, pebbly

Sandstone, reddish-orange, fine-grained
Claystone, light-brownish-orange

Claystone, light-olive-gray

Claystone, light-olive-brown

Claystone, vray

Lignite

Claystone, greenish-gray

Sitstone, gray, cluyey

Claystune, dark-brown

Siltstone. gray

Sandstonc, light-greenish-gray, fincgrained to
very {ine grained

Lienite

Sil:stone, olive-nreen, clayey

Sandstene, greenish-gray, {inc.grained to very
fine zrained

Siltstone, dark-gray, clayey

Claystonw, lightgray

Ligait

Sandstons, olive, silty

Sittstone, olive

Claystone, light-gray, sifty

Sandstung, light-oliveuray, tinegrained to very
fine gruined

Claystonu, lightgray
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Hole No: _ .206.G . Map: _.I:i.anno.zcr_N E_ Date: _7-24-77 State: __ ND___County: _Mercer _________
Elev.: _-l 820 fi__ Location: T.144_ %, R. 84_%, Scc. .34, Tract:.._dddd_ Drilled depth: _60ft
Measured: _60 - r-b;{.'. 213 fc _PE fek,  Hole size: 4 %in. Aic (X Water[] Cored: Yes [J No (Z\]

Lignite beds: ... e . . e e o -

. . PR - P ™

Remarks: . -

Lithology Geophysical logs
Rerorded byt oo e o Geologist Ne' recorded by: . . _Lechner

Gamma Density {D
: T.C..2_Range 100ft _|T.C. _3_ Range 500 ft_ [Depth
Lithology Recording speed 20 ft/min Recording speed 2Q ft/ min g
Logged depth 60 ft____ | Logged depth _60ft |8 g
o
— No samples v | _ —0 -0
‘ e
' Eee=" B I -
3 e s e e
_ B = i
- 100
~ -0
- —180
- =250
~ —80
- ~300
- | —100
- -350
- -
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Hole number

R
Sp Resistivity Depth
Sens. setting -—. 50 MV __ Sens. setting — 9% o
Recording speed 20 ft/minRecording speed 20ft/min | & &
Q
Logged depth ___ 60 ft___ Logged depth .60 o &2
r.. - — . ma - - - - —— R L - - e e - - - m e v ————- — s o e}
. ~0-0 |
— L i
- =50 :
- T -20
i L
3 ' |
- =100
., S
- ! - :
d | - )
‘ \ ! -40'
. ' Fi1s0
| 3 ‘
- I
]
o i - !
i , e
3 —200°60
| ! i
- - !
] -~
, ‘ :
- | : ?
1 ! a :
~ § ~250 !
- ! -
J | - |
f :
] | -
B ! - .
. | ! .
- ! i"3OO
y : -
i =00
i 1 ;
- 3 —350
- | -
- | |
| SR
) P t
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Hole No:___27G.__ _._ Map: _Hannover NE - Date: _7-22-77 State: __ND__ County:___Oliver
Elev.: 1,950 ft___ Location: T. lilg:, R.84_V Scc...14  Tract:. bead. __ Drilled depth: _._140fc . _

Measured: 1,800 ft_. i‘gkx: 1,000 f88%,  Hole size: 4 %in Air X]  Water (] Cored: Yes (] No B
Lignite beds: . 20-92 . . . e e e o
Remarks: : . . |
Lithology ve Gcophysical logs
Recorded by: — ~ ———Geologist No  rccorded by: _._____ Lechner .
Gamma Density
Litholoey T.C..2_ Range 100.cps |T.C. _3_ Range 300 cps [Depth
1thology Recording speed 20ft/min Recording speed 20 ft/min g
Logged depth ___ 140 fr | Logged depth __140f | 8 g
e
— No samples
- 20050
- -250
- ~ -80
— o
- ~300
-~ . =100
- I-350
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Hole number 27 G

- S,
{ Resistivity Depth !
Sens. setting—. 39 MV__ Sens. setting - .30 _ "

Recording speed 20_ft/minRecording speed 20.ft/min
Logged depth ._ 140 fr_ Logged depth _.__ 140 ft_

B

— == S — —0-0 |
- ~ i
1
- — |
i
— r—.‘)O .
- " -20.
g i
- -
| -
- i
- S
-: L_‘OO :
- ;-- !
. L
o I —a0
. L ‘
i .
= =150 ‘
- - |
J = S -
: | -
_ ; — :
- : —20G 69
i L i
i
| -
. ) = |
- ! ~ ‘
. i 250
' E [ -80
] | T
c ' !
: 5 -
. i _ .
| f z :
~; | ~300
g i -
I J :
) 4 - 100,
. [
- =326

ree
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Hole No:. ._29G  ___ Map:_

Elev.: 2,050 ft_

Measured: 26_ft . __ %E‘E‘ 159 fr_ F\VL
55-60; 69-75; 155-157 .

Lignite beds:
Rernarks:

Lithology
Recorded by: — . — .

Hannovcr NE_

Hole size: _

. fty
e - Grologist No

__Date:.7-2

A4 ¥in. _ Air [5{ Water D

2-77 _Stare: __ND__ County:_Oliver_
_Location: T. ,]_‘13§ R.84 -\'v) Sec.. 22, Tract: cccc _ __ Drilled depth: _ _ 160 ft_
Cored: Yes [

o c—

No [X

Geophysical logs
recorded by:

Lechner |

Lithology

Gamma Density

T.C..2_Range 100.cps {T.C. _2_ Range
Recording speed 20 ft/min Recording speed

Logged depth

— 160 fr_| Logged depth _ 1¢

100 cps. {Depth
20 ft/min
160 ft

Feec
Meters

— No samples

[ mome  mm i e o e - ©

évu....,———

.‘:4\- = .
=y h:\...-z 7,:,.7‘7.2"2,

t‘—'"‘- ygivempanyy

E —— e

118




Hole number 29 G

Sp Resistivity
Sens. sctting ——.. . 20 MV__ Sens. serting -~ _50____ !
Recording speed _20 ft/minRecording speed 20ft/min
Logged depth ... 160 ft _ |Logged depth... 160 ft

SEUUUN TS U R U SN NN SO S .l.__T_ e
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Hole No:___.30.CG . _ _.__ Map: _H:Ln.n.o.\,c.r_hw. Date:._7:21:77 State: __ND___ County: _Oliver ___ _____
Elev.: 2,080 ft_ Location: T. l:?ﬁ.s R.85 w Sec. 24 __, Tract: becb. __ Drilled depth: _220ft_
Measured: 2,000 { ff kot _10fc_ %‘% Hole size: ___4%in. _ Air X Water[J  Cored: Yes (J NoX]
Lignice beds: ...31-&4....8..67.8_8; 90-98; 175-183; 207-211

Remarks: -
Lithology vey Geophysical logs
Recorded by: — ... o Gcologist No recorded by: . __Lechned .
Gamma Density
holoay T.C.2_ Range 100.cps_|T.C. 2 Range 100cps Depth
Lithology Recording speed 20. ftimin Recording speed 20 ft/min £
Logged depth . _215ft | Logged depth _ 211 ft u&,_’ g
— No samples
- I Lo
- | 300
- ,; L
- . —iC0
- 350
- -




Hole number 30 G
- e e S
SP Resistivity Depth|
Sens. setting —50MV___ Sens. setting —...90 __ _| @
Recording speed .20 ft/min Recording speed 20, ft/min ¢ 8
! ) =
| Logged depth _. 215 ft _ Logged depth 215 ft. __ | =
e S
— oo ot 0-0 i
= = X
—{ - L— '
= T
— — i~ g
— i !
yme [ H
7 = : | |
- =50
- T =20
- :
| 1
_? - .
: 0 .
: -
- F-100 :
- - l
B L. |
! ;
7 T —40
) -
7 ¥-150 :
- - ‘
g :
B C
r l
- “200 %0
- - :
!
- - :
. -
1 ; - ‘
4 i -250 |
- | -80
i i : ;
: | -
- ! -
i ?
- : =300
B \ i
i i‘ =100,
. - ;
N } 350 !
- i —
| } 1 i
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Hole No:_ ..

Map: —Stanton SE___ _ Date: _71-24-77 Starte:

ND_County:__Mercer

Elev.: . 1,900 ft. Location: T. 15&.; , R. 84_\%, Sec. .20, Tracr:. .dbdd_ Drilled depeh: __100fc __

Measured: _1,350 ft. %‘S?? .11.35.9”_.’2‘%& Hole size:
Lignite beds: ..43-48; 57-60; 84-87

Remarks:
Lithology

Recorded by: . - 0 —

. Yes
<eo-—- Geologist No

__43%in.__ Air [X  Water [J

—e  — ——— ———

Geophysical logs
recorded by: .._.__ Lechner_..

Cored: Yes [ No (X

Lithology

Gamma

T.C.-2_ Range 10Q.cps_
Recording speed 20 ft/min

Logged depth _100.fr

Density
T.C. 3. Range 500 cps
Recording speeclzif Y/ min
Logged depth __100 fr

— No samples

A e
P —

S

PRy S S gy

-—100

~350
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Hole number 31G

SP Resistivity
Sens. setting __20.MV __ Sens. setting . 50 !
Recording speed 20 ft/ min Recording speed 20. tt/min
! Logged depth ... 100 fr Logged depth 100 fr

T

o

XSRS TN SRS IR NS NP D I -

y—

s
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SO NEVR (S ! .
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Hole No: .. P LA . Map: ha7cn NwW < " Date: 7-26-77 State: ND County: Mercer
Elev.:. 2,123 ft _ _Location: T. 14 ¥ R.87 w.See. 2 ., Tract:  badd  Diifled depeh: 400 fr
Measured: 1,125 fr_ ku% 2,625 ft FOL Hole size: __4%in. _ Air L] Water X]  Cored: Yos X No | |

Surface ownership: . . . e, Coal ownership:
Llonhc beds: 1.77 149 190 ]92 238 744 284 288 349 35]

Remarks: Core hole P 1AC was located 40 feet soud}_pf_l_’_"l_é core. mterval was 133 to 149 feet t; recovery 15 feet

Lithology 9 inches. ve. Ccophysical logs '

Recorded by: — Randall Reichere S Geologistwex  recorded by: _______Lechner _____

Gamma Density L\
Lithol T.C..2_ Range 100 ¢cps |T.C. .2 Range 100 cps epth

oy N

1thology Recording speed 20 ft/imin Recording spec.d”o £t/ min b
Logged depth 400 ft_ _| Logged depeh _ 400 fr_ g 23

w

0- 10 Sand, ycllowish-brown, pebbly

10- 57 Till, ycllowish-brown, pebbly

57- 58 Siitstone, tan, clayey
58- 65 Sandstone, gray, silty, finc-grained
65- 77 Sandstoune, yellowish-gray, silty, tine-grained

77- 78 Sundstone, white, finegrained to medium-grained
78- 98 Sundstone, yellow, finegrained to medium-

- erained
98-117 Sandstone, green, fine.grained to medium-
grained

— 117-121 Sundstone, white, fine.grained

121-133  Saudstone, green, fine-grained

133-142 Lignire, black

~ 142-144 Silistone, gray
144-151 1ignite, black

— 151-157 Claystone, gray-green, silty
157-168 Sittstone, gray, sandy

= 168-182 Sandstone, green, silty

182-196  Siltstone, grayish-green, sundy

196-200 Claystone, green, silty
200-230 Clayvstone, gray, silty

230-239 Silistone, gray, clayey

239-240 Lignite, black

~ 240-245 Silistone, gray

245-247 Lienite, black

247-250 Claystoue, gray, silty

— 250-260 Sundstone, grayish-green, silty
260-262 (Claystone, gray. silty

= 2062-265 lLiznite, black

265-267  S:andstone, gray, silty

267-276 Siltstone. gray, clavey

— 276-237 Claysione, gray, silty |

287-288 Lipnite, bluck

28R-292  Sittstony, gray, cluyey

— 292-295 Lignite, black

295-316  Silistone, gray, clavey

316-322 Siltstone, green, sandy

-~ 322-345 Siltstone, gray, clayey
345-347 Claystone, green, silty

= 347-348 Lignite, black

—  348-355  Ssirstoue, grayish-green, sandy
355-371  (hysione, gray, silty

— 371-372 Claystone, white, lHmey




Hole number—continued
P1A

Gamina Density Depth ‘
T.C._2_ Range _100cps | T.C._2 Range _100 cps

Recording speed .ZD_.ft/min Rccording speed 2.0_{5/min 5
Logged depth 400 ft | Logged depth _400ft | &

Lithology

Claystone, gray, silty

Lignite, black
Claystone, gray, silty
Claystone, white, limey
Claystone, gray, silty

SO
> Py fal o2k,

=4

450
-140

L. —180
600

650
=200

- 700

- -220

750
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No:__ P2 A - Map:.. Bgulgll S Date: 8-4-77  State: ND County: Mercer
Elev.: .2:005 ft __pocation: T. 145%, R.88 w,Sce. 14, Tract:  dedb  Drilled depth: 90 ft

.20 8 ‘LL . = .
Mcasured: 500 fr__Fst, 1,850 ftkWk.  Hole size: _ 4% in. __ Air X Water [} Cored: Yos |7} No (X

Surface ownership: ... Coal ownership: —— e
Lignite beds: 52-70 S e o= me = i e e o e e et e e e el
Remarks: e
Lithology ves Ceophysical logs
Recorded by: Geologist No  recorded by: ____ Lechner __
Gamma Density
. T.C..2_ Range .100cps |T.C. 3. Range 500 cps, Depth
Lithology . y fr/,: : ft/ n
g Recording speed 20"/tnin | Recording speed20 .1/ min z
Logged depth 90 ft | Logged depth _ 90 fr__ 5 ;
0,
— No samples
- ~200 60
- —
- 250
- - -0
- —~300
- . —I100
- F350
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Hole number

SP
Sens. setting __20MV

Resistivity

!Scns. serring .. 2¥

i Recording speed 20 ft/minRecording speed 20 ft/min

| Logged depth 90 ft

‘r.- [

J}chgcd depth ——.

L1

|

| DR DU SR RN AU ISR IS DO (U [N SN N B

Y WU WO I

11

90 fr___
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NORTH DAKOTA GFOLOGICAL SURVEY

Hole No:. .. P3A ... Map: Zap. P )
Elev.: . 2,065 ft __ Location: T. 14_4.g', R. 88 $v See. 6

Mcasured: 60 ft %{Ij( L&QZ,&E&B\}E,
Surface ownership:

Lignice beds: 107-118; 133:138 _ e e
Remarks: _Core hole P 3AC was located 40 feet south of P 3A; cored interval was 110 to 119 feet;recovery

_Date: 7-27-77 State: ND County: Mercer
baab  Drilled depth: 140 ft
Water ] Cored: Yes (x]

. Coal ownership: _

, Tract:
4%in. A X

Hole size: 43 No |

Lithology 9 feet. ., Geophysical logs
Recorded by: Geologist No  recorded by: . Lechner
Gamma Density
Lichol T.C..-2 Range . 100 cps |T.C. .2 Range 100 cps Depel
o
ithotogy Recording speed 20t/ min Recording specd 20 .&/ min o
Logged depth __ 140 ft | Logged depth . 140 fe. | 2 §

— No samples
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Hole number

Sens. sétting — 20MV___
Recording speed .20 ft/min
Logged depth _140.ft

Resistivity

Logged depth . 140 ft

- g e egmesyeren
~

SN W NS DU DU DR NN NN NN NN JEO WS QN

B T T |

[

S

|

S T
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Sens. sctting —.—2%___ !
Recording speed 20 ft/min !

N I R e E [ A R B N

50 |
-20
~100
|
T —40
—-150
~206°69
—250
- -80
— |
X !
r300
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. —ico,
— i
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NORTH DAKOTA GEOLOGICAL SURVLEY

Hole No: ... P4A -Map: Beulah

FNL IFI'L
Measured: 21 ft__ rux 2,439 fr i

Lithology
Recorded by:

.. ~ Date:
, <N X

Elcv.:.._?ulz,g_ft . Location: T. 1A4,,3.§‘ R. 88 w,Sce. 22 | Tract:

Hole size: _ 4 %in.. _ Air X

Surface ownerships . .
Lignite beds: 192212 =

Remarks: . . _ I

8-4.77

. es
Geologist No

State: ND (‘,mmty: Mercer
abbb  Dirilled depth: 220 ft

Water L] Cored: Yes |]

Coal ownership: _

Geophysical logs

rccorded by: — . Lechner __ __

Lithology

T.C...2_. Range 100 cps.
Recording speed 20ft/min
Logged depeh _220 ft _

Gamma

Density
T.C. 2. Range.100 cps
Recording speed 20ft/nin
Logged depth 220 fr

— No sumples
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| U e N IO Y N |

Hole number P4A
e
Sp Resistivity _ i Depth,
Sens. setting — 20MV.___ Sens. setting .30 1 |
. . . . ol
Recording speed - 20 ft/minRecording speed 20 ft/min ! 5 2!
Logged depth —220.ft . Logged depth - 220 ft __ ' S
- et e ————— U S e el T e
‘ ’;
- —O-0
g | Z
r .
_ I,. |
- r i
5 i
- p— |
- =50 .
- - -2
3'
—~100
L
o
T —40
~150
- ~205°80
- -
!
! =250
. - -80
4 -
i '
| .
] -
- 300
! i
! -
—-4. [l
_;i o~ =—io0.
= =350
- ; .
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NORTH DAKOTA GFOLOGICAL SURVEY

Hole No: _.P5SA_ _ _Map: Hazen NW _Date: 7-26-77 State: ND County: Mercer

Elev.: .. 2,158 ft _ Location: T.145.§ , R. 86 \‘S Scc. 6, Tract:  bbbb  Drilled depth: 200 ft

; KEX . . . ) - :
Mcasurcd:.l_?—_iﬁ_%llf. _30ft_¥wL. Hole size: ._4%in, __ Air X! Water L] Cored: Yes | i No [X]
Surfaceownerships . . . Coalownership:_______ __

Lignite beds: _171-185 L

Remarks:

Lithology ., Geophysical logs
Recorded by: Geologist o recorded by: __ __ Lechmer __

Ganuna Density
T.C..2_ Range 100 cps |T.C. 3 Range 500 cps [Depth
Recording speed 20 ft/imin Recording speed 20 £t/ min
Logged depth 200 ft | Logged depeh _ 200 ft_

Lithology

— No samples

|
S

™

(8,2}

e
o
o

T 1T 7177

|

T
o
Q
Q

|
T

-100

- 350
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Hole number P5SA

1

§ S WOSRR JUUSNN SO N T B |

S |

"

| SN A N NN IR JURUY IO PR S

- '_.,.

A

A

S T

| I S |

Resistivity

Sens. setting — 30 MV___ ’Scns serting .90

Recording speed 20. ft/mm.Recordms speed20_ft/min

. ——— e ma— - -

L

134

Logged depth . _—QQ.ft. —_— 1Loggcd dcpth 200 fc _

—

1
o
o

e et el




NORTH DAKOTA GEOLOGICAL SURVIEY

Hole No:.. . POA _ Map: Beul'\h NW. ~Date: 8-7-77  State: ND  County: Mercer
Elcv . ...)110 Ft __Location: T. 145 § R. 88 \\ Scc. 10 . Tract: bCCC [)ri”t‘d d('p(h: 180 ft
Measured: 2,355 fr ROk 250 ft WL, Hole size: _ 4 %in. __ Air X! Water [ ] Cored: Yes K]

Surface ownership: . e
Lxgnhc beds: 82-84; 94-96; 163- ]66

~Coal own crship :

Remarks: Core hole P. 6AC was ]ocated 40 feet south of P 6A cored mterval was 78 to 85 recovery 7 fcet

Lithology

Recorded by:

. Yes
——.Geologist nNo

Geophysical logs
recorded by:

Lechner

No [

Lithology

Camma

T.C..

Logged depth

--Range . 100 cps
RLcordmg speed 20 Ft/mm

Density
T.C. 2. Range 100 cps

Recording speed 20t/ min £
_180ft Logged depeh - 180 ft |2 2
w =

— No samples
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Hole number P6A

Resistivity | Depth
Sens. setting —30 MV _ Sens. serting - 30 ___ - l
o
Recording speed 20. ft/mchcordmg speed 20 ft/min ; 5 2|
. Q
Logged depth 180 fr h.obgcd dcpth 180 fr __ | m S ’
e o+ e ¢ —— ———— - p  mesns o on .- e - —— .j. —————
| 3
- —0-0 |
- L ;
! |
- - 1
. L l
| ;
- 50 {
T - =20
- L
. i
! |
— —
! '
- ~ic0
y T —a0.
- - .
- ~150 f
- — 5.
! H
= -
: :
= - :
"1; .—205-60
| \
- -
—3' ! - 1
_1: ’ —
- —250 !
- ~ -80
il — :
- _ :
J ! : .
3 T
i : l
-‘: l =300 |
i | -
| -
_ _  —ioC
i ! : [
- , = i
- —350 ‘
i { 3 |
- | — ‘
i | t ‘
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Hole No: __. P7A |

NORTH DAKOTA GFOLOGICAL SURVEY

_Map:. BeulahNE _ Date: 7-27-77 State: ND  County: Mercer

N X
Elev.:. 1980 ft __ [ocacion: T..146% , R87 w, Sce. 28 [Tracr: ccec Dirilled depth: 40 ft
m KP;K . - . r ; 1
Measured: 24 ft  F5C. 116 fr Fwr, Holesize: 4% in. _ Air (X  Water [ ] Cored: Yos [ No iX]

Surface ownership: ... .
Lignite beds:
Remarks: ...

Lithology

. Coal ownership:

Geophysical logs

Recorded by:

. . Yes
Geologist No  recorded by: —_ Lechner =~

Lithology

Gamma Density
T.C...2_ Range 100 cps [T.C. .3. Range 500 .cps Depth
Recording speed 201t/ min Recording specd 20t/ min ¢
Logged depth _40 ft. | Logged depth _ 40 fr__ é ;»

— No samples

-1QC

-350
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Hole number P7A

Resistivity

Sens. setting —20MV ____ Sens. seteing .50 _

| Recording speed 20 ft/minRecording speedZQfE/mm
LLOUng dcpth 40 .f.E._ ...—. [Logged dcpth _40.fr.

L
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Hole No: _. P8A

_-Map:. Beulah

Date:

Elev.: . 1,920 ft __ Location: T. 14_."5%1 , R. 88_\31. See. 4 Tract:

7-27-77 State: ND

NORTH DAKOTA GFOLOGICAL SURVEY

County: Mercer

cede  Drilled depehi: 200 ft

Measured: 27 ft _ %TE 798 ft i% Hole size: __4%in. _ Air [X Water [ ]  Cored: Yes U] No (X]

Surface ownership: . e e _.. Coal ownership: _ e

Lignite beds: 74-77;167-172; 180-182; 188-191 _ e e

Remarks: . ___ .. ___ — o e —

Lithology , Geophysical logs

Recorded by: Geologist ¥ recorded by: —___ Lechner
Gamma Density

Lithology

T.C...2_ Range 100 cps {T.C. _2.. Range .100.cps
Recording speed ZQ&/min

Logged depth __200 fr_ _

Recording speed ZO.f‘/ min
Logged depth _ 200 fr

— No samples
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Hole number P8 A

» R
Resistivity i Depth;
Sens. setting 20MV.__ iSens.sctting —~.20_____ |
Recording speed .20 ft/minRecording speed 20 ft/min { g 8|
) [*]
Logged depth 200 ft _ Logged depeh 200 fr . l o = |
[ e B e bt e G S 3 _...,,.._4;
Lo
- ~0-0 !
- }_ |
e
- - g
] roo
- — !
| !
- ]r-SO !
7] r =20
i [
7 -
. ~100
1
— :‘ 1
i T —40
— '— :
_1& =150
= -
4 -
- -

i ' t
7 T e
5 =206760

; -

{ — I
- :

l

- ! — -80
. | _ i
_ e
. ~300

! ;
. — i
- - .
- :__ -100;

) | ! t
. - 3
= | =350

1
[

140



NORTH DAKOTA GFOLOGICAL SURVFEY

HoleNo: .- P9A Map: .. Bcu,lz}h .. Dater 8477 State: ND County: Mercer
Elev.:. 1,970 ft __ Location: T.1,4.5..?r§ LR, 87 \kv Sce. 20 ,Fract:  baaa  Drilled depch: 40 fe

FNL XK . o - ,
Mcasured: 20 ft xS 2,560 ftiwL, Holesize: 4% in. __ Air X Water ] Cored: Yes [} No X}

Surface ownershi?:___.___-_-. e e e Coal ownership: e
Lignite beds: = e e e e
Remarks: e e e e © e e e —
Lichology . Geophysical logs
Recorded by: Geologist No  recorded by: —__ _ Lechner
Gamma Density
, T.C..-2. Range .100¢ps |T.C. _2_ Range 100cps Depth
Lithology Recording speed 20 ft/min | Recording specd 20 Ft/min z
Logged depth __37 ft | Logged depeh _ 39.ft qu:,’ 5
=
— No samples
- il =
- 100
- »
- ; -40
- —150
- ~200 80
- ~250
- ~ -—80
- ~300
— b—
- | —10C
- 350
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Hole number P9 A

r

l SP
Sens. setting— 20.MV_
Recording speed 20 ft/min
Logged depth .37t

pre —— e - s e —

Resistivity

Recording speed_ZQ&/min

.[Logged depth 37 fc

= e — =
by

SR e

7 %‘:‘53 i ) e |
-~ . — T

- — ! v?"',,‘ =

i

SO VR PN A B |

-1

11

I O |

I

i .
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No:__. P10A __ Map: Hazen NW _Date: 7-26-77 State: ND County: Mercer
Elev.: L 979 ft__ Location: T. 145‘3 R. 87 w Sce. 14 Tract:  adda  Drilled depth: 60 fr
Mcasured:;z.'_l_l_zﬁ INL, _Z_LfE_._ m Hole size: __4%in. _ Air (X Water [ ] Cored: Yes L)

Surface ownership:
Lignite beds: 45-33

Coal ownership: __

No [X]

Remarks: . . ... e e
Lithology G cophysmal logs
Recorded by: Geologist %o recorded by: —_ Lechner
Gamma Density
hol T.C..2_ Range 100 cps {T.C. _3. Range .500 cps [Pepth
Lithology Recording spced 20 ft/inin { Recording speed 20. ft/ min £
Logged depth _60.ft_ | Logged depth _ 60 ft E g
— No samples
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Hole number P10

S S U N Ay

B U U A

1 1

I

JNN LU B I

| Logged depth
-

Resistivity
Sens. setting —0OMV__ Sens. sctring 30
Recording speed 20 ft/minRecording speed 20.ft/min

60 ft __ Logged depth 60 ft ___
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NORTH DAKOTA GFOLOGICAL SURVEY

Hole No:__ P1LA _  _Map:_Beulah _ Date: 8377 Seate: ND  County: Mercer
Elev.:.. 1,960 ft . _ Location: T. ,1.4,4];, R. 88%W.Scc. 22 .Tract: beed  Drilled depth: 40 ft
Mcasured: _Z&.ZO._&_«{%%. 392 ftr F%/le Hole size: _ 4%.in..__ Air LX  Water [ Cored: Yes [] No X]

_. Coal ownership: __

Surface ownership:
Lignite beds: ) . e e . .

RemarKks: R

Lithology

Geologist No.

Recorded by:

Geophysical logs

recorded by: ______Lechner

Lithology

Gamma

Density

T.C..2_ Range 100 ¢ps | T.C. _3.. Range 500 cps

Recording spcecQ.O._h/min Recording specd2_0 _&/min g
Logged depth _40ft | Logged depth _40ft _ |2 23

~ No samiples

) S Ry T L0

A L.c

- L
- —100
- -

- 200 8¢
—_— b

- 250

- ~ —g
- 300

—_ .

_ -0
_ L350
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Hole No: . . 1A _. —~Map: Hazcn NW _Date: 7-26-77 State: ND County: Mercer
Elev.: _2,140 ft _ Locanon T1_4_6:s R. 86 w Sce. 30, Tract:  beee  Drilled depth: 300 ft

XEKX - .
Mcasurc,d 523__@:_ mx 96 fr__¥FWL. Hole size: 4% in.__ Air [J water[X  Cored: Yes [

e e e .. Coal owniership:

No {X}

Lignite beds: 233:237; 252:254; 280-282 .

Remarks: o o e e e e . —— e _
Lithology ) Geophysical logs
Recorded by: Michael Camara Geologist X recorded by: . Lechner______

Ganmima Density
Lithology
Logged depth 300 fr__ | Logged depth _300 fr_

T.C..-2_. Range 100 ¢cps_|T.C. .2 Range 100 cps [Pepth
Recording speed 20 ft/min | Recording spcchO £t/ min i

0- § Sand, ycllowish-brown, very fine grained, silty

— 8- 20 Till, grayish-brown, sundy, very pcbbly

20- 40 Till, yvellowish-brown, sandy

40- 66 Till, grayish-brown, sandy, pebbly, lignitic

66-120 Till, dark-gray, sandy, lignitic

120-130 No sumples

130-150 °Till, dark-gray, very sandy, lignitic

150-160 No samples

160-176 Till, dark-gray, sandy, lignitic :

176-177 Limestone ——r =
=~ 177-186 Siltstone, gray, sandy = /80 == o
_ 186-188 Silwstone, gray = = — |

188-190 Clavstone, gray — ==

192-193 Claystone, light-grayish-green =

— 1093.198 Sandstone, light-grayish-green, very fine grained

- to finegrained

198-209 Claystone, gray

= 209-210 Siltstone, datk-brown

_ 210-212 Sandstone, light-¢rayish-green, silty, very fine

grained to fine~grained

- 212-219 Caystone, light-gray

219-222 Siltstonc, light-grayish4reen, sandy

722-233 Claystoae, lightgrayish-green

— 233-236 Lignite i

236-252 Sandstone, light=erayish-grecn, very fine grained

to fine-grained

_  252-253 Clavstone, light-gray

253-255 Lignite

= 255-262 Siltstone, gray, sandy

_ 262-276 Sandstone, grayish-green, very fine grained

276-277 Claystone, light-greenishray

— 217279 Liite

279-283 Claystone, green, silty
= 283-288% Sandstonc, light-greenish-gray, very fine
— grained

2%8-290 Sandstone, gray, very fine grained, silty
= 290-292 lignitc

207-300 Cluystone, gray

N
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Hole No: - _. 2 A --Map: . Beulah NE |

-~ . y x .
tlev.: . 1,954 {t . _ Location: T. 1.45.3&, R.87 w, Sce. 30 | Traco:

Fole size: __ 4% in. __ Air iX;

FNL KX
_ RS .948 ft vwL,

Measured: 12 ft
Surface ownership:

Lignite beds: —
Remarks: . No S.P. or Resistivity logs run.

Date: /-2/7-117 State:

bbab

ND

Water *’]
. Coal ownership:

County: Mercer
Drilled depeh: 60 fr

Cored: Yes L]

No X]

——

c
Lithology Geophysical logs

Recorded by: Geologist Xo  rccorded by: -.O_.._..__. Lechner

Gamma Densicy

_ T.C..-2. Range 100 cps |T.C. .2.. Range 100.cps Depth

Lithology Recording speed 20%/min Recording speed 20. ft) tmin 4

Logged depth __60_ft___ | Logged depth _60 fr__ 3 g

) |48

— No samples

vreerees
o .

~250




NORTH DAKOTA GLOLOGICAL SURVFEFY

Hole No: —_..3 A .. _ __Map:..Zap N kT Date: 8-4-77 . State: ND County: Mercer

Elev.: 2,203 ft _ Location: T.145 s, R..88.w, Scc. 20 ,Tract: eddd  Drilled depeh: 240 ft _
FNK KPIX . . - . )

Measured: 31 ft __ ¥sr,2,523 ftiwl, Holesize: __4%in.___ Air [¥  Water 1] Cored: Yes [[] No X}

Surface ownerships . Coal ownership:
Lignite beds: _202:204 B GO

Remarks: . o .. - e e,

Lithology Geophysical logs
Recordgd by: Geologist %o recorded by: Lechner _

Gamma Density
T.C..-2_ Range -100.cps |T.C. _2.. Range 100 cps Depth
Recording speed ?—.Q&/min Recording speed 20-&/ min £
Logged depth _240ft__ Logged depth _240ft :j: ;

Lithology

— No samples

ey reoerefire

SeEE
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NORTH DAKOTA GFOLOGICAL SURVEY

Hole No:__.4 A ___ . _Map: Hazen NW = Date: 7-25-77 Seate: ND County: Mercer
Elev.: _1,995 ft__ Location: T. _l‘.'}.irgi, R. 86_._\5, Sce. 20 | Tract:  cbee  Drilled depth: 60 fe

Measured: 1,426 ft gg%x, A2 fr Wﬁ‘ Hole size: __4%in.__ Air XI  Water ] Cored: Yes [[] No X]
Surface ownership: . _ . Coal ownership: e
Lignitebeds: L _

Remarks: __No S.P. or Resistivity logs run. _

Lithology ves Ccophysical logs
Recorded by: Geologist No  recorded by: __Lechner .
Gamimna Density
Lichol T.C...2_ Range 100 ¢cps |T.C. 2 Range 100 cps [Depth
ithology Recording speed 20 ft/min | Recording specd 20 ft/tnin g
Logged depth .60, fo Logged depth _ 60 ft 13 23
w
— No samples
~ oo
- = 4o .
- —50
- PR =] -2
: i
- —100
§ =
- —150
- ~209 %
- ~250
- =8¢
= —
—_ -
- ~300
- -
- . —IC
- 380
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Hole No:. 5 A ___ Map:-_.ijaz.c_ﬂ,N_\E__K._ Date: 7-26-77__State: __ND
Elev.: 2,102 fr__. Location: T.143.5, R. 86 _w, Scc. 8___, Tract:
Measured: _102 fr _ k8 _18.ft_ FWL, Hole size:

Lignite beds: . —— . . e
Remarks:
Lithology

Recorded by: i oo o

bbbb

4 %in. _ Air [X Water D

. Geophysical logs
—— Geologist No ' recorded by: ____ Lechner

Drilled depth: 130 ft

County:__Mercer

Cored: Yes [] No X

Lithology

Gamma
T.C.2_ Range 100 ¢cps
Recording speed 20ttmin
Logged depth 130 ft_

Density
T.C. -3 Range 500 cps
Recording speed 20_ft/min
Logged depth _130fc

— No samples
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Hole number

SP
Sens. setting __50MV___

Recording speed 20 ft/min
| Logged depth .. 130 ft

- e e e e o o]

Resistivity

L.

NSRRI N VO Y Wy B

B S |

't

S

SO S U RSV SO T DU DU MU

N

i

S R
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5A

Sens. setting 50 _
Recording spcedﬂlff/min ;
Logged depth _130ft

U A e S A4

‘ Feet
i Meters

o
|
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Hole No:___ 6 A___ ___Map:_Hazen NW ] Date: 7-25-77__State: ___ND __County: Mercer

Elev.: —2,020.ft__. Location: T. -3_4.53’;:, R. ..3§.§L;>, Sec. .18  Tracr:._dadd_Drilled depth: 80 fe e
Measured: 1373 fr_ RN 164 fr EE. Hole size: __4%in_ Air (X Warer [J  Cored: Yes [ No X
Lignite beds: _49-539 . . .. . . . L e o L

R;:marks: ~ No S.P. or Resistivity logs run.

Lichology “ Geophysical logs
Recorded by: e mem e Geolngist No  recorded by: . Lechmer
Gamma Density
ol T.C..2_ Range -100_cps | T.C. _3_ Range _ 500 cpgDepth
Lithology Recording speed 20ft/min Recording speed 20_ft) min @
gsp gsp . =
Logged depth __60.fr___ | Logged depch __60 ft 8 ‘25
~ No samples
_ 40
- —~(50
- 20560
- -
- 250
- — =80
- -
- ~300
- L. —i00
- =350
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No: 7 A ______Map: Beulqh __Date:. 8-3-77__State: _ND__ County:_Mercer
Elev.: 1,940 ft___ Location: T.144 s R. .,88.\\' Scc. 20 _, Tract:._aaba __ Drilled depth: __60ft

Measured: _50 fr___ k8K, 1.332.3;1%; Hole size: 4 %in. __ Air X]  Water [J]  Cored: Yes [J] No KJ
Lignite beds: . . o e -

Remarks:  No S.P. or Resistivity logs run. ' . o

Lithology ves Geophysical logs
Recorded by: —..— . — ... . .. Geologist No recorded by: ___ Lechner __
Gamma Density

T.C..2__ Range _109 cps _|T.C. 3_ Range SOQ__PS Depth
Recording speed 20. ft/min Recording speed 20 ft/ min

Lithology .
Logged depth __ 60 ft | Logged depth __ 60 ft é ;3

— No samples

7! \,p-u-z: m,—;/.‘h /"""7'-; " f
L< :
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Hole No:__ 8 A . Map: _£3p Date: _ _8-4-// _State: __NU County: Mercer
Elev.: 2,085 ft__ Location: T.145 %, R.88_¥, Scc.__32., Tract: cccc. _ Drilled depth: ___ 180 fe

Measured: 89 fr __ or, 24.ft _FWL. Holesize: _4%in._ Air X Water (5 Cored: Yes [J No (X

Lignite beds: . 131-140; 153-158 e e e o - o

Rz.m:arks . -

Lithology Yer Geophysical logs

Recorded by: — - —— = -—Geologist No  recorded by: . Lechmer ... ____
Gamma Density

T.C._2._ Range 1Q0.cps |T.C. -3 Range 500 cps [Depth
Recording speed 20 ft/min | Recording speed 20 ft/min
Logged depth _162.fr__ | Logged depth _ 180 ft

Lichology

Fect
Meters

— No samples

- -—::} !'30 o5 - : S LA St
_ 54 =8 _—g ;.,';;;4/;74 o>.—;.. e
- B S RS CAEaRC WIS

- - 250
B -~ —-80
- 300
- -

- . =100
- -

- 350
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Hole Noi__ 9 A__._ ___Map:_Hazen NW _____ Date:.. 72577 State: _ND __ County: _ Mercer

Elev.: 2,188 .ft__ Location: T.146 &, R. 86_W. Sec...32, Tract:. 2abb _ Drilled depth: __
Measured: _24 fr.. . &L _994 frEik  Hole size: __4%in.__ Air 5
Lignite beds: ..169-176; 187-192.

- ————————— —— — -

260 fr

Water (] Cored: Yes [J No (X

Remarks: . .-
Lithology . Geophysical logs
Recorded by: - wr—mee e = .. Geologist No  recorded by: .. __ Lechner . ____ .

Litholog‘y

Gamma
T.C..2__ Range 100 cps
Recording speed 20 ft/min
Logged depth _260 fr

Density

T.C. 2_ Range 100 cps
Recording speed 20_ft/min
Logged depth __260 fr

Depth

Feet
Meters

= No samples

T

T o e o g« g e+« Voo e
o e} 0 2 4 ST Gm DS

e e ——
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Hole number 9 A

- SRR
SP ] Resistivity Depth
Sens. setting —— .20 MV_ Sens. setting ~____ 50 ____ @
Recording speed 20 ft/ min{Recording speed 20ft/min | g &
* Q
Logged depth _ 260 ft ELogged depth ___260ft | =
b e e E_ B R
- ~—0-0
" i
; |
= - i
- —~50 E
f !
7 . —2o
-~ = ;
| ' ‘
— - .
i |
) -
- =100 !
! ! '
7 T
. L J
i T
; . =40
N . ?
- 150
. - :
i -
- -
- | ‘
4 —206 69
‘ \ {
i = = -
. — . - :
I -
! ‘ i
I -
—% —250 :
. “  ~80
| - :
d o
i “ :
. ~300
_4' _ x
- -0
- : ~35C
- —
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Hole No:__ .10 A . ___Map:__Beulah NW ___ Date:._8:4-77 State: __ND___ County:__Mercer
Elev.: - 2,260 ft__ Location: T. 11;1_2‘ , R.SL\%(, Scc...8_, Tract:_baaa____ Drilled depeh: __300ft_ . _ _
Measured: 20 fr. __ %{; 2474 & '5‘\%’_‘ Hole size: ___4%in._ Air [X  Water [ ]  Cored: Yes [ ] No (X

Lignite beds: 34.39;229-231; 247-250 .. . et e

Remarks:

Lithology ' v Ceophysical logs
Recorded by: — — e Geologist No  rccorded by: ._____ _Lechner
Gamma Density
- ology T.C...2_ Range .10Qcps_ |T.C. _2_ Range 1Q0cps [Pepth
Lithology Recording speed 20ft/min Recording speed 20_ft/ min g
Logeed depth _288ft | Logged depth __296ft (2 3
g8 P £8 P S 2
— No samples
- ~350

- 160 -



Hole number 10 A

1

U NN WY UG SUUY S W USU IS DY NN S R EUS Y

R TR O S I [

1
L

SP
Sens. setting .. S0 MV___

Recording speed 20 ft/min
Logged depth . 288.ft _

Resistivity

Sens. setting 50
Recording speed 20 ft/min
Logged depth 288 fr_

161

- -

T

| At S B B
(&
o

._1_<
1

i —
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-
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Date: __ 8-8-77 _State:
bbbd

Hole No:._ _11 A _____Map:__Beulah NE_
R.

Elev.: _1,970 fi___Location: T.145 § , 88_W. Sec. 12 , Tract:

Measured: 448 ft__ %g‘l: 448 fr _ 1!-%% Hole size:

ND

.obbd _ Drilled depth:
4%in.__ Aic D Water @

County:_ Mercer

80 ft

——— — e —— s o . s

Cored: Yes [] No (X

Lignite beds: 5220 . .. . e e — e
Remarks: . -
Lithology Yeu Geophysical logs
Recorded by: e Geologist No  recorded by: .. Lechner _
Gamma Density
. T.C..-2_Range 100 ¢ps |T.C. 2 _ Range 100 cps [Depth
Lithology Recording speed 20 f/min | Recording speed 20_ft/min 4
Logged depth 80 fr_ | Logged depth __80 ft E g
— No simples e eSO R U . om0 -0
- e e I
. . —oae —~n——_.%—:
- =
- =4z
= — "
- = -20
- e
- s e i00
- Hole number 11 A
- S —
SP Resistivity Depth |
- Sens. setting .30 MV___ ISens. setting 50 o
= Recording speed .20, ft/minRecording speed 20 ft/min | & 8
- Logged depth __ 80 ft ___|[Logged depth.._80 ft.__ | =
- - F0~0
: - -
- —% jr—-'\o ,
- -1; ‘ -20.
~ 1 1
- y o
- 4
- - 100
- 1 ; L
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Hole No: 12 A _ ___ Map: _BcuLglh_-.____E_ Date: _7-28-77 State:
Elev.:__1,940 ft__ Location: T. 144 %, R._88w, Sec. .10, Tract:.__cdab_ Drilled depth: _60ft

Measured: 1050 ft ﬁ’f 22 S.O_f_'t%, Hole size:

Lignite beds: .___ .

Rernarks:
Lithology

Recorded by:

No S.P. or Resistivity logs run.

NORTH DAKOTA GEOLOGICAL SURVEY

4 3% in,

ND___County: Mercer

%in._ Air (X Water [] Cored: Yes [] No (R

Geophysical logs

—.—- Geologist No.

recorded by: .. __ Lechmer

Lithology

Gamma
T.C..2_ Range . 100 ¢cps_
Recording speed 20ft/min
Logged depth 60 ft__

Density
T.C. 2_ Range _100 cps
Recording speed 20 ft/min
Logged depth __60 ft

— No samples

——
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.. |

—
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e e e
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Hole No:___13 A Map: BCUI&h _ Date: 7-28-77 _State: __ND ___ County:__Mercer

Elev.: 1,950 ft___ anauon T. 144 x R.88_ w Sec..2.__, Tract: __bddd Drilled depth: __40 ft fr

Measured: 2620 ft RSda.. _59_3_f_f FWL. Holesize: __4%in. _ Air 5  Water (] Cored: Yes [ No X

Lignite bcds:.._w —— . e e e -

Remarks: . No Density, S.P. or Resistivity: logs run. :
Lithology ve. Geophysical logs
Recorded by: - e -m.— Geologist No  recorded by: . _Lechner ..

Gamma Density
T.C..2_Range 100¢cps |{T.C. ___ Range — __ __
Recording speed 20 ft/min | Recording speed —fymin
Logged depth _40ft | Logged depth _____

Lichology

— No samples.

T
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No: 14 A Map: Beulah NW -
Elev.: 1,985 ft___Location: T. .1_{6._&, RSB..\E\s
RiNIx FEL .
Measured: _20 ft__ FsL,2.348 ft gk Hole sizc:
Lignite beds: ._97-10Q . . o

Remarks:  No S.P. or Resistivity logs run.

Sec...28 _, Tract:.__dccc _ Drilled depth: ___120 ft

__4%in._ Air (X Water[] Cored: Yes [ No X

Date:._8-7-77__State: __ND __ County: Mercer

Lithology o Geophysical logs
Recorded by: e e Geologist o recorded by: _ Lechner . ___
Gamma Density
ol T.C...2_Range 100 cps |T.C. 3 Range 300 cps [Depth
Lithology Recording speed 20ft/min | Recording speed 20_{t/min g
Logged depth __120 ft___ | Logged depth _120ft S g
— No suainples

L. —I100

-~ -
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Hole No:___.15.A Map:ﬁej.da%___.__x._ Date: 8-3-77 ___State: __ND___ County:__Mercer
Elev.: 1,980 fr__ Location: T.144 s, R88__W, Sec.. 22, Tract: ._dcbb _ Drilled depth: _60fr L
Measured: 1,300 fr_ Fo0.2.620 fr B¢k, Hole size: _4%in___ Air B Water [J  Cored: Yes [J No ]

Lignitcbcds:._. e - - - - e e e e - - e

3 .- .- Sy Py

Remarks:  No S.P. or Resistivity logs run. -

Lithology Geophysical lngs
Recorded by: —.. ———ie e e Geologist Ne rccorded by: ... Lechmer _ _ ___
Gamma Density
, T.C..2_ Range 100¢ps |T.C. _3_ Range 500 cps [Depth
Lithology g £ ge
Y Recording speed 20 ttjmin | Recording speed 20_ftymin 2
Logged depth 60 ft___| Logged depth __60 ft 8 g
= No zamples
_ -0
- —~150
- B
= ~250
B ~ —80
- —300
- . —100
- -350
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No:__16 A Map: ___ Beulah — Date: _7-26-77 _State: _ND___County:_Mercer
Elev.: 1980 ft _ Location: T. 14_5%‘4, R..87w, Sec. .32 _, Tract:__aada.__Drilled depth: _36fc

Measured: 805 ft _ £ _84 fr fwf, Holesize: 4 %in._ Air X] Water(J Cored: Yes (] No (¥
Lignitebeds: . — .. . . L e

Remarks: . Clinker 0-36; no logs run . _ L
Lithology - : You Geophysical logs

Recorded by: Geologist No rccorded by: .___Techner __
Gamma Density lDQ
. T.C. Range T.C. —— Range _ pth
Lichology Recording speed _ ftymin | Recording speed —ftymin e
Logged depth _____ Logged depth 8 9
=
—No samples —0-0
- 50
- ~ -20
- -
- -
- —100
- -
~ [ ~-40
- —{50
- B
- ~250
- ~ -80
- ~300
- L
- | —i00
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— _Map: Goldcn Valley NE Date: __8-6-7-
Scc ..3.2_-,Tract X bb_cc

Hole No:___17 A .

Elev.: _.2,24th-._ Locanon T. l_ﬁ.ﬁ. R. 3.9
FNL

— Drilled depth:

Mercer

County:

300 fr_

Measured: 1,162 ft_ ¥s%, S4.fr_ gwx. Hole size: 4%in. Air XJ Water (] Cored: Yes [J No X3
ngnxtc bcds 20 22_,_‘3_2 60 114 116, 240 244 265- 267 e . o
Remarks: -
Lithology - wophy:lul fogs
Recorded by: _ — Geologist No  recorded by: . Lechner . . ___
Gamma Density L)
e T.C..2_Range 100¢cps _|{T.C. _2_ Range 100¢ps [Depth
Lithology Recording speed 20 ft/min Recording speedz_O_f‘/ min g
Logged depth _298 ft | Logged depth 296 ft E s
=

= No samples

!
Ll
1
o
]
o
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Holc number 17 A

L

|

bdo by bbb |

U DI IS B |

L4

O |

[ IO B |

| S

SP
Sens. setting _50.MV____

Recording speed 20 ft/ min
Logged depth . 298 ft ___

Resistivity
Sens. secting — 50 __

LR&:cc;rding speed 20ft/min
Logged depth 298 fr._
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Hole No:__ _18 A _ ___ Map:__Zap Date: _8-:4-77__State: __ND___ County:__Mercer

Elev.: 1,910 ft__ Location: T. 144 § , R.§9_.)§i. Sec. 24 _, Tract: bede _ Drilled depth: ___40ft
Measurcdzz,éﬁo_f.t_;ggzx{. lO.Q_&_%{, Hole size: __4 % in._ Air X]  Water (] Cored: Yes {] No X
Lignite beds: . —14:21 . . . _ . . . oo e

. - . S s e e e -

Remarks: No S.P. or Resistivity logs run. : .. -

Lithology ve  Geophysical logs
Recorded by: — - eme— Geologist No  recorded by: .. _Lechner = _

Gamma Density

T.C..2_Range 100 ¢cps |T.C. 3 Range 500 cps [Depth
Recording speed 20 ft/min Recording speed 20. ft/ min

Logged depth 40 fr | Logged depth _40ft |

Lithology

Feet
Meters

— No samples

o
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No:___19 A Map:__Beulah NE Date:  8-8-77 State: _ ND County:_“'l\{!erccr.
Elev.: 2,030 ft_ Locition: T. 145 ,2'(, R._.S_&\’s . Sec. 10__, Tract:. __addd _ Drilled depch: ___140 ft

FN EL . [P
Measured: 2,626 ft_&st, 73 ft__ {i\’(k. Hole sizc: 4%in. Air (] Water (8 Cored: Yes [] No (X

Lignite beds: .. 90-92;99-119 . e

Remarks: : - .
Lithology Geophysical log
A s ¢ SICE §5S
Recorded by: _Michael Camara — Geologist xx recorded by: __ Lechner .. . ___
Gamma Density

T.C._2_Range 100 cps |T.C. 2 Range 100 cps [Depth
Recording speed 20ft/min | Recording speed 2Q_ ft/ min

Lithology n
Logged depth __140 ft__ | Logged depth _ 140 ft S §
o,

0- 10 Sandstone, yellowish-brown, silty

10- 14 Claystone, light-grayish-brown, silty

14- 15 Lignite

— 15- 21 Claystone, light-grayish-brown, silty

21- 29 Claystone, gray, silty

29- 34 Siltstone, gray

~  34- 47 Sandstone, light-gray, very fine grained to

finc-grained

—  47- 49 Sandstone, grayish-white, very fine grained

49- 61 Sandstone, light-greenish-gray, very fine
grained to fine-grained

_  61- 88 Claystone, dark-brownish-gray

- 88-89 Lignite

89- 93 Siltstone, brown
~  93. 95 C(Claystone, dark-brown
95- 98 Claystone, dark-gray
98-117 Lignite
— 117-135 Claystone, gray

— 135-138 Claystone, light-green
138-139 Sandstone, light-gray, silty
— 139-140 Claystone, green

-100

- =350
171



SP
Sens. setting . S0MV__

Recording speed 20 ft/min
Logged depth _._ 140 fr _

ber e -

Hole number

Resistivity

Sens. setting .—_ . 5! o
Recording speed 20ft/min | ¢ 8
Logged depch _._ 140 fr_ e =

19A
S S —

- ——t

1
i oo |
4 %, |
~ 'i
7 r :
- [ ]
L !
] } :
- r—SO '
: :
7 T -0
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i r
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]
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: T —as0.
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Hole No: __AG1

~Map: . Beulah NW

NORTH DAKOTA GEOLOCGICAL SURVYEY

_Date: 8577  State: ND

Elev.:. 2,185 ft __ Location: T. 1.4.@; , R.89 \:\('. Sce. 26, Tract: addd

-County: Mcrcer
Drilled depth: 300 fe

Mcasured: 2,595 ft égl:li _33ft_$wk.  Holesize: _4%in. _ Air (X Water (] Cored: Yes LT Nox
Surface ownershipse . Coal ownership: _ I
Lignite beds: 150-153; 230-237; 275:2 et e .- —
Remarks: . . _ e e« e e -

Lithology .. Geophysical logs

Recorded by: —_— Geologist No  recorded by: —_ _Lechmer __ __ .

Lithology

Gamina
T.C..2. Range 100 cps .
Recording speed 20ft/nin
Logged depth 300 fr

Density
T.C. _2. Range 100 ¢cps

Recording speed 20.&/ min @

Depth

[
o

Logged depth _300 fo ;‘3

— No samples

i‘! 1
I

i

il
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20
20 ft/min
300 ft

setting —...
cording speed

ogged depth

Hole number
Resistivity

—_— Lcns.
Re
L

l

_z;ci"&/mm

Logged depth 300 fr___

e

50 MV,

N3
Sens. setting

Recording speed

974 Sp ey v}
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NORTH DAKOTA GROLOGICAL SURVEY

Hole No: __. AG 2 - Map: Beulah NW CDace: 8-6-77  State:
Elev.: - 2,015 ft __ Location: T.l_‘}ﬁ.!g , R. 89 \’\( Sce. 26, Tract: bebb

ND

County: Mercer
Drilled depth: 160 ft

Mecasured: 1,400 ft_ %IIX 150 ft }f;e\% Hole size: __4%in. _ Air | | Water X]  Cored: Yes L] No x|
Surface ownership: ____ e e o e Coal ownership: — —
Lignite beds: 68-75 —_— U
Remarks: S U —
Lithology Geophysical logs
Recorded by: — Geologist No  recorded by: Lechner
Gamuna Density
. T.C..2_ Range 100cps |T.C. .2 Range 100 cps Depth
Lithology Recording spc%d 201t/ imin | Recording speed 20t/ min g
Logged depth 160 fr _ | Logged depth _ 160 fr. é é‘,
— No samples
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L

1

Hole number AG 2

SP Resistivity
Sens. setting — 20 MV ___ iSep;, serting 30
Recording speed 20 ft/ min[Recording speed 20 ft/min
Logged depth 160 ft __ [Logged depth — 160 fr __

| —

+

| I
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NORTH DAKOTA GIFOLOGICAL SURVEY

Hole No:__ AG3 Map: BCQI?!L!,NW X Date: 8-5-77  State: ND  County: Mercer
Elev.: . 2136 ft __ Location: T. 146%, R.88 W, Scc. 30 ,Tract: cded  Drilled depeh: 280 ft

RXIx XEK . - .
Mcasured:_36 ft__¥SL, 1,700 forwL, Hole size: — 4% in. _ Air (X Water L] Cored: Yes L] No [X]

Surface ownership: . Coal ownership: S
Lignite beds: 112-115; 182:192; 225-229 . . L
Remarks: e e el —_ e .
Lithology Geophysical logs
Recorded by: Geologist Ne  recorded by: . __Lechner
Gamma Density
Lithol T.C...2..Range .100 cps_|T.C. .2 . Range 100 cps. [Depth
lthoiogy Recording speed 20f¢/min Recording speed 20.ft/ min g
Logged depth 280 fr | Logged depth _280 fr 3 23
: L
~ No samples
- ey E_.i'j::E_‘.'" -
- | -
{
i l " o
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Hole No:_..  AG4 __Ma

P Beulah NW

NORTH DAKOTA GFOLOGICAL SURVEY

_Date: 8-5-77 State: ND _County: Mercer

Elev.: - 2,170 ft Iocation: T. 1462{, R. 89 ﬁ' .See. 34 Trac: daaa Dyrilled depeh: 320 fe

Measured: 2,434 ft FSL, 2_Q..f:t_.r

Surface ownership:

Lignite beds: 143-145; 182:184: 223:230_.

Hole size: 4% in. __ Air XI  Water {__] Cored: Yes L] No [X]

Coal ownership:

Remarks: e e e - i
Lithology ., Geophysical logs
Recorded by: Geologist Xo recorded by: Lechner_
Gamma Density
) T.C..-2_ Rangc . 100 cps.|T.C. _2. Range 100 cps [Pepth
Lithology Recording speed 20 fe/min Recording speed 20_ft/min 4
Logeed depth _320ft __ | Logged depth _ 320 fr é §
— No samples
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AG 4

Hole number
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No: __AG 5 . Map: AGol.dc\‘n,VaHey l\lle_ Date: 8-6-77  State: ND  County: Mercer
Elev.: - 2145 ft __ Location: T146. %  R.89 w, Scc. 34 . Tract:  beee  Drilled depth: 300 fe

*NL hod . qon - .
Measured: 2,613 ft_ %G\LV 35ft Fwi, Holesize: _4%in.. _ Air (X Water[]  Cored: Yes [] No [X]

Surfaceownership: . . Coal ownership:
Lignite beds: 177-183; 197-199

Remarks: e e - . e

Lithology ve, Ceophysical logs

Recorded by: Geologist No  recorded by: —__ Lechner__ -
Gamma Dcnsity

T.C..2_ Range 100 cps_|T.C. 2. Range 100cps [Depth

Lithology Recording speed 20ft/nin Recording speed Zthlmin :‘C)
Logged depth 296 ft __| Logged depth _ 295 fr_ __ u-j 2‘3

— No samples

l
(A
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NORTH DAKOTA GEOLOGICAL SURVIEY

Hole No:_. AG6  __ Map: Golden_VaHey NE Date: 8-7-77  State:

Elev.:. 1,990 ft __ {.ocation: T. lﬁ‘ﬁ.g. R.89 \% See¢. .22 [Tract:  caaa

ND

County: Mercer
Drilled depth: 80 ft

Measured: 2,482 ft. 5855%2.,62_0 ft 24 Hole size: _4%in.__ Air (X' Water L] Cored: Yes (] No (X
Surface ownership: e - Coal ownership: o —
Lignite beds: 30-36 e . S
Remarks: . . . __ — U, e
Lithology .. Geophysical logs
Recorded by: Geologist No  recorded by: Lechner
Gamma Density
Litholoay T.C. ‘-2_‘_. Range 10{0 cps. | T.C. -QT Range ,10(0,cp§ Depth
=2 Recording speed 20'nin | Recording speed 201 min

Logged depth __80 ft

Logged depth _ 80 ft

— No samples

!lli‘q topt
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Hole number AG 6

Rc51st1v1ty
! Sens. setting — 20MV___ Sens. serting —. 20 _

[ Recording speed 20 ft/minRecording speed 20ft/min 1
Logged dcpth 80fr Longcd dcpth BQfe . !

——— e -— Copr menm e e

B T |
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U NS SOU NSO TSRS U UOR EVUY RS TR DU RS NN FUU NS N NI GNUY RN D RSN NS S

T

—i00

NN SO DU I T 1

184



NORTH DAKOTA GROLOGICAL SURVEY

Hole No:.__ . AGT7 . M1p Bcula.h NW Dare: 8-5-77  State: ND County: Mercer
Elev.: . 2,290 ft __ .ocation: T. 1451 &, R. 88 w See. 6, Tract:  cbbe  Drilled depth: 360 ft
Measured: 2,020 fr_ %?g _20 fr _ Fa’% Hole size: _ 4 %in.__ Air (X Water ] Cored: Yes (] No [X]

Surface ownership:
Lignite beds: 84-86; 296-298:; 349 9-351

_ Coal ownership:

Remarks:
Lithology ' Ceophysxcal logs
Recorded by: Geologist e rtecordedby: —___ Lechner .

Gamuina Density
T.C..2._ Range 100cps_|{T.C. _2. Range 100 cps [Depth
Recording speed 20 ft/min | Recording specd 20t/ min 4
Logged depth __ 356 ft | Logged depth _ 356 ft

Lithology

— No samples
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No:_H 1 Map:__Leipzig 2 NE __ Date: 10-4-77 _State: __ND ___County:__ Grant = ___
Elev.:._2,307ft__ Location: T.134%, R. 89 W, Sec. _2__, Tract: _bccc __ Drilled depth: _220ft
Measured: 2,630 fr % _75ft_ I-%?f Hole size: ___4%in, Air L] Water(X Cored: Yes [ No X]

Lignite beds: ._76-78;93-96; 171-173;196-199 e e e

- ——— e e e on e = -

Remarks: _ - .

Lithology Geophysical logs

Recorded by:._Ha1 Owen _— ) Geologist e  recorded by: vew Lechner . _
Gamma Density

T.C...2_ Range 10Q.cps_|T.C. _2_ Range 100 cps Depth
Recording speed 20ft/min Recording speed 20 ft/ min

Logged depth 220 fr___ | Logged depth _220ft |3

Lithology

Meters

— 0- 2 Siltstone, dark-brown
2- 15 Claystone, medium-gray
— 15- 37 Siltstone, medium-brown; traces of limonite at
19 and 32 ft

= 37- 74 Siltstone, medium-gray

— 74- 75 Lignite, black
75- 80 Siltstone, medium-gray
80- 84 Lignite, black
—~ 84- 93 Sandstone, medium-gray, muscovite
93- 95 Lignite, black
95-112 Claystone, medium-gray
= 112-114 Lignite, black
— 114-120 Claystone, medium-gray
120-152 Siltstone, medium-gray

~ 152-155 Siltstone, dark-brown - : = = 150

_ 155-158 Siltstone, medium-gray = R R e~ g
158-170 Claystone, brown, carbonaceous

= 170-173 Lignite, black

— 173-175 Siltstone, medium-brown
175-188 Siltstone, medium-gray

— 188-189 Lignite, black : T TN — oS g 2

_ 189-195 Siltstone, medium-gray — — = : ol e = 80
195-220 Sandstone, medium-gray . - 200

—_—
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Hole number

Y RN W WU U DO N |

i

4

S I T

SP
Sens. setting — .RQ.MV__

Recording speed 20._ ft/min
Logged depth . 220 fr__

Sens. setting —. _.

Resistivity
Recording speed 20 ft/min
Logged depth .. 220 fr_

188
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NORTH DAKOTA GEOLOGICAL SURVEY

HoleNo:__H2 __ _ Map:__Leipzig2 NE _ Date: . 10:5:77 State: __ND__ County:___ Grant
Elev.: 2,395 ft__ Location: T. J,SAE , R. 89 % , Sec...1Q_, Tract: _bbecc _ Drilled depth: ___300fr_ . _ _
Measured: 1,300 ft_ %gé _lZ_fL_?\;I{. Hole size: ___4%in._ Air [[]  Water[X]  Cored: Yes [ No X
Lignite beds: 24:26; 32:35; 119:121; 248-253

Remarks: ,
Lithology v Ueophysical logs
Recorded by: _HalOwen . ____ Geologista recorded by: .. _Lechner . -

Gamma Density

T.C...2_Range.100cps |T.C. _3_ Range 500 cps Depth
Recording speed 20ft/min | Recording speed 20 ft) min
Logged depth 300 ft__| Logged depth __300 ft

Lithology

Fect
Meters

- 0- 10 Siltstone, medium-brown

— 10- 15 Siltstone, dark-brown
15- 23 Siltstone, medium-brown
23- 25 Lignite
— 25- 30 Claystone, medium-brown
30- 32 Claystone, medium-gray
= 32- 33 Lignite
~  33- 45 Claystone, medium-gray
45- 53 Sandstone, medium-gray
— 53- 535 Lignite
55- 68 Siltstone, medium-gray
— 68- 69 Lignite
69- 75 Siltstone
75- 80 CQClaystone, light-blue
~  80- 87 Claystone, medium-gray
- 87- 99 Siltstone, medium-gray
99-101 Lignite
~ 101-115 Siltstone, medium-gray
. 115-116 Lignite
116-140 Siltstone, medium-gray

— 140-200 Sandstone

— 200-210 Claystone, carbonaceous

— 210-217 Claystone, medium-gray
— 217-220 Claystone, dark-gray
220-225 Claysione, medium-gray
— 225-228 C(laystone, dark-gray
228-248 Claystone, medium-gray
248-252 Lignite
— 252-255 Siitstone, dark-gray
255-260 Sandstone, gray
260-300 No samples
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NORTH DAKOTA GEOLOGICAL SURVEY

Date: _10-4-77_State:

Hole No:___H3 Map: __Leipzig 2 NE

Elev.: - 2,325 ft__Location: T.134 % 5
FEL

Measured: 20 ft_ f")sqf _528 ft §Wt., Hole size:

, R._89 \5 Scc._2 __, Tract:.
4 %in. Air D Water X

dddc

_ND__ County:_.

Gr:mt

Drilled depth: ___ ZOQ_&

Cored: Yes [ ] No M

Lignite beds: _74-78;143-146; 158-160 . L
Remarks: _
Lithology .. Geophysical |u§,s
Recorded by;_ﬁal_Qwen e ———— Geologistxs  recorded by: __ Lechmer
Gamma Density
ithol TC._2_ Range 100cps _|T.C. 2. Range .1 100 cps. Depth
Lithology Recording speed 20 ft/imin Recording speed 20 20 ft/min g
Logged depth __ 200 ft__ | Logged depth _200 ft E 23
= 0- 73 Sandstone, brown

- 73- 80
— 80-105

Lignite, black
Siltstone, medium-gray

- 105-110
— 110-143

Sandstone, gray
Siltstone, gray

= 143-146
_ 146-153
153-157
— 157158
158-175

— 175-200

Lignite, black

Siltstone, gray

Siltstone, dark-gray

Lignite, black

Siitstone, medium-brown to gray
Sandstone, gray
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NORTH DAKOTA GFOLOGICAL SURVEY

HoleNo:__H6__ ___ Map: LCiPZriq&'J NE  pare: 10477 Srate: _ND County:___.QE‘_‘lE__
Elev.: 2,375 ft__ Location: T. 134x, R.§9-.¥w' . Sec._ 22 Tract: 2daa__ Drilled depth: 240 ft

FNL FEL . P
Measured: 1,584 ft _xsx, 60 ft wwk, Holesize: 4% in. _ Air [[] Water X Cored: Yes [] No K]

Lignite beds: .. 97-99; 160-163. oo

Remarks:

Lithology ve, Ceophysical logs
Recorded by: _Hal Qwen e = Geologist X8 recorded by: . o Lechner

Gamma Density lD
T.C._2_Range 100.cps_|T.C. .2 Range 100 cps
Recording speed 20 {/min | Recording speed 20 ft min

Lithology "
Logged depth __240ft Logged depth _239fc § Eg

— 0- 10 Siltstone, medium-brown

— 10- 15 Claystone, carbonaceous
15- 17 Siltstone, medium-brown
17- 23 Siitstone, dark-brown
— 23- 31 Sandstone, brown
31- 35 Siltstone, dark-brown
= 35- 36 Claystone, lightgray
. 36- 37 Lignite
37- 45 Claystone, light-gray
— 45- 50 Siltstone, light-gray
50- 60 Sandstone, light-gray
— 60- 65 Siltstone, lightgray
65- 75 Siltstone, brown
75- 80 (laystone, medium-gray
- 80- 82 Siltstone, gray
82- 87 Claystone, medium-gray
87- 90 Claystone, carbonaceous
— 90- 93 Lignite
93-102 Claystone, medium-gray
102-105 Limestone, light-gray
— 105-120 CQlaystone, light-gray
120-152 Siltstone, medium-gray

= 152-160 Lignite, black

= 160-240 Sandstone, medium-gray

SRS A
17‘,.-..@!.,, toseps/aTe 07.0-7':—j =

- -

- b

- ~300

- —
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NORTH DAKOTA GFOLOGICAL SURVEY

Hole No:.._ H7 ____ _Map:__Leipzig __Date: 10477 _State: __ND___County:__Grant __
Elev.: 2,335 ft Locatlon T. __1_3_4& R..89 W Sec. .26, Tract: . cbbb _Drilled depth: __ 160 f ft L
Measured: 2,5_5.(_).&_ FSL, 38ft_FWL. Holesize: __4%in._ Air ) Water(X Cored: Yes (] N X

Lignite beds: . _23:23:87-89 . . . __ e e e -

Rermarks: -
Lithology ) o .. Geophysical logs
Recorded by _Richard Scaceolini Gcologist NX recorded by: o Lechner .

Gamina Density
T.C._2_ Range .100¢ps |T.C. _2_ Range 100.cps [Depth
Recording speed2Q. Ft/mm Recording speed 20. ftl min

Lithology b
Logged depth __16Q ft __ | Logged depth __160 ft E é

— (- 6 Siltstone, yellow
6- 11 Claystone, yellow, silty
11- 16 Claystone, light-brown
~ 16- 19 Claystone, yellowish-brown
19- 23 Claystone, dark-brown, carbonaceous
— 23- 26 Lignite, black
26- 27 Claystone, dark-brown, carbonaceous
27- 28 Claystone, medium-gray
- 28- 31 Claystone, very dark gray, carbonaceous
31- 35 Claystone, light-brown, silty
=~ 35- 40 Claystone, light-greenish-gray
40- 42 Siltstone, pinkish-gray
42- 44 Claystone, light-gray
— 44- 51 Claystone, brown, carbonaceous
51- 56 Sandstone, very light-brown .
~ 56- 64 Sandstone, very light-gray, fine.grained
- 64 65 Lignite, black
65- 70 Claystone, dark-brown
= 70- 71 Claystone, medium-gray
— 71- 75 Sandstone, light-gray, fine-grained
75- 76 Lignite, black
— 76- 79 Sundstone, medium-gray, fine.grained
79- 80 Sandstone, grayish-brown, finc.grained
80- 85 Sandstone, medium-gray, fine-grained
— 85- 89 Siltstone, dark-grayish-brown
89- 91 Lignite, black
— 91- 92 Sandstone, brown, carbonaceous
92-150 Sandstone, grayish-green, marly, fine-grained :
150-160 No samples = = :§'~ = s 9‘

- il b P st # jrasltl
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Hole number

P
Sens. setting —.. 20 MV__
Recording speed 20 ft/min
Logged depth . 160, fr__

o —

Sens. setting —
Recording speed20 ft/min
Logged depth ..160 e

. ——— - —————— — et

Resistivity

j S R §
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No:__HS8____ ___ Map:__ Leipzig 2NE ~- Date:._10-4:77_State: _ND __ County:_Grant__
Elev.:_.2.325ft__ Location: T..134%, R..89 W, Sec. 26__, Tract: dada _Drilled depth: 200 ft

NIL FEL : ' AR
Measured: 1,700 ft_"rst, 110 fr_gwk, Holesize: _ 4% in. _ Air [ ]  Water X} Cored: Yes (] Nof]

Lignite beds; ..26-29;32-34;99-101 = . e

Remarks:

Lithology _ o ven  Geophysical logs
Recorded by: Richard Scattolini . _ Geologistx&  recorded by: . .___ Lechner

Gamma Density
T.C.2_ Range 100.cps_|T.C. 2 Range 100.cps Depth
Recording speed 206¢/min Recording speed 2Q €t/ min

Lithology «n
Logged depth __200 ft__ | Logged depth __ 200 ft B g
=

- 0- 2 Siltstone, dark-brown, clayey
2- 15 Siltstone, yellow, clayey
15- 23 Claystone, ycllowish-light-brown
— 23- 26 Claystone, very dark brown, carbonaceous
26- 27 Lignite, black
27- 31 Claystone, dark-brown, carbonaceous
-~  31- 34 Lignite, black
34- 35 Claystone, light-brown
35- 49 Claystone, light-grayish-green
49- 65 Siltstone, medium-gray, clavey
65- 80 Sandstone, dark-brown, carbonaceous

—  80- 99 No samples
~ 99-100 Lignite, black

= 100-105 Sandstone, brown
105-161 Sandstone, greenish-gray, fine.grained

— 161-168 Sandstone, well consclidated
168-200 Saadstone, greenish-gray, fine.grained

- ~250

- +300

- . | —100
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Hole number H 8

SP :
| Sens. setting — S0 MV __ Sens. setting ——-100___

Recording speed _20ft/ min[Recording speed 20ft/min
Logged depth _. .200 ft_ Logged depth — 200 fr.___
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No:__H9__ ___

Map:__Leipzig2 NE __ Date: _10-4-77 _State:

Elev.: 2,295 ft__ Location: T. 1343 , R.89 W, Scc.. 24 . , Tract:.__bbaa__ Drilled depth: __ _180ft
Cored: Yes [] No K]

"N R
Measured: %}i 1,056 frwe,

Lignite beds: . .38-40;107-110

18 fr

_.1o 1 43 in.

Air D

Hole size:

Remarks:
Lithology

ND

Water D@

County:___ Grant

Geophysical logs
recorded by: _____ _Lechner

Recorded by: _HaOwen_ Geologist v

Gamma

T.C..2_ Range 100 cps
Recording speed 20 ft/min

Logged depth 180 fr

Lithology

Density

T.C. -2 Range 100 cps
Recording speed 20 ft/min

Logged depth __180 fr

Feet

Met

Sandstone, medium-brown

Sandstone, limonitic
Siltstone, medium-brown
Claystone, limonitic

Claystone, medium-gray

Lignite

Claystone, carbonaceous
Lignite
Siltstone, light-brown to gray

No samples

Siltstone, medium-gray

Sandstone, gray

105-106 Claystone, medium-gray

106-112 Lignite

112-135 Sandstone, gray

135-138 Limestone, light-gray

138-175 Sandstone, medium-gray

175-177 Limestone, light-gray

177-180 Sandstone, medium-gray
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No:___H10 ___ Map:. L01pz_1,_.,.2 NE_. _ Date: _10-4-77 State: _ND __ County:__ Grant
Elev.: .-2 39_(_)_.&_._ Locatlon T. 1343 R. 88 W Sec. .30 Tract:. _bbbe _ Drilled depth: _ 180 ft e
Measured: __633 ft_ isn:. 94 ﬁ_ FWL. Hole size: __4%in. _ Air ] Water (R Cored: Yes [ ] No 5&]
Lignite beds: L3235 . L - e e e . S
Remarks: _ --
Lithology Geophysical logs
Recorded by: _Richard Scattolini = Geologist o rcco?dcd by: __lj ___Lechner
Gamma Density
T.C..2_ Range _100 cps |T.C. -2 Range 100 cps [Depth

Litholog}'

Recording speed 20 ft/min
Logged depth 180 ft

Recording speedZ_Q-&/ min

Logged depth __180 ft

Siltstone, yellowish-brown
Siltstone, yellow
Claystone, yellowish-brown

Claystone, brown, carbonaceous

2- 6
6- 25
- 25-

- 33-
36-
37-

- 38-

39-

42-

51-

36
37
38
39
42
61
86

Lignite, black

Claystone, brown, carbonaceaus
Claystone, yellowish-gray, silty
Lignite, black

Claystone, brown, carbonaceous
Claystone light-gray

Siltstone, dark-gray, sandy

= 86-180 Sandstone, medium-gray, fine-grained to medium-
- grained; no samples 90-145, 155-160 ft
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No:___ H11_._ ___Map:__ Lcig‘zjg_Z, NE___ Date: _10-5-77__State:

ND___County:__ Grant

Elev.: 2,292 ft __ Location: T._134x, R. -8835 , Sec. .18, Tract: __ bbbb_ Drilled depth: __ 140 fc

Meastired:

Lignite beds: ._43-50;98-101 . . -

18&.%%% _ZQ.fL_)g%_, Hole size: __4%in. _ Air [[] Water X

Cored: Yes [] No K]

Remarks:

Lithology Yes Geophysical logs

Recorded by: _Hal Owen ——-— Geologist X&' recorded by: . Lechner
Gamma Density

Lithology

T.C..-2_ Range 100 fr
Recording speed 20 ft/min

Logged depth 140 ft_

T.C. _3_ Range 500 ft
Recording speed 29 ft/ min

Logged depth _ 140 ft

Depth

Fect
Meters

Sandstone, medium-brown; some limonite

= 30- 40

- 40- 47
— 47- 50
50- 60

— 60- 64
64- 65
65- 85

— 85-95

= 95-98
— 98104

104-105
— 105-108
— 108-110

110-111
- 111-120
_ 120140

Sandstone, gray

Lignite
Claystone, light-brown
Claystone, medium-gray, slightly silty

Claystone, medium-geay
Claystone, carbonaceous
Claystone, medium-gray
Claystone, dark-gray
Lignite

Claystone, dark-gray
Lignite

Claystone, dark-gray
Lignite

Claystone, dark-gray, slightly silty
Siltstone, medium-gray
Sandstone, medium-gray

X
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Hole No:._ _H13  __ Map:__Leipzig 2 NE____Date:._10-3-77 State: _ND ___ County:___Grant _ _

NORTH DAKOTA GEOLOGICAL SURVEY

Elev.:. 2,322 ft__ Location: T. .1_L4§ , R..BB_\I’}, Sec. 28 ., Tract: __cddd _ Drilled dcpth:__,_,lf‘_@__ft,_w L
Measured: _13 ft __ l!ESMLI.c 2_;60_0_&%{, Hole size: _ 4 %in. _ Air L]  Water [X]  Cored: Yes [] No (¥
Lignite beds: 0 17-20;23-25 | ;

Remarks:

Lithology ) o ve, Grophysical logs

Recorded by: _Richard Scattolini e —— Geologist®»  recorded by: - . Lechner
Gamma Density

Lithology

T.C..2_ Range .100.cps_
Recording speed 20 ft/min
Logged depth 140 fe_

T.C. _2_ Range 100 cps.
Recording speed 20. ft/ min
Logged depth __140 ft

Depth

Feet
Meters

- 0- 2
2 - 12

- 12 - 16
_ 16 - 18
8 - 19

- 19 -2
22 - 25

- 25 - 36
~ 36 - 40
40 - 61

— 61 -T2
- 72 - 83
- 83 -109
- 109 -115
- 115 -121
— 121 -1215
121.5-125
~ 125 -140

Siltstone, ycllowish-brown
Siltstone, yellow, clayey
Claystone, brownish-yellow
Claystone, medium-gray
Lignite, black

Claystone, ycllowish-brown
Lignite, black

Claystone, light-gray
Siltstone, yellowish-gray
Claystone, light-gray
Claystone, dark-brown, carbonaceous

Claystone, light-greenish-gray, silty
Sandstone, grayish-green, very fine grained,

to fine-grained

Claystone, dark-grayish-brown, carbonaceous

Sandstone, medium-gray

Lignite, black

Sandstone, dark-green, fin:-grained to
medium-grained

No samples
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NORTH DAKOTA GFOLOGICAL SURVEY

Elev.: -.2,400 ft Locatxon T. 1343 R.. 88 S W, Sec. .32 _, Tract: _cddc _ Drilled depth: __ _ 180t ft e
Measured: __20 fr_ FSL, 2,300 feEw tWL, Hole size: —__4%in Air (] water X Cored: Yes [J No (¥
Lignite beds: . _88-90__ . el —

Hole No:__H14 __ Map: ShCQP Creck Dam Date: 10-4-77 State: _ ND County:___ Grant

Remarks:
Lithology ve, Geophysical logs
Recorded by: Richard Scattolini . Geologist o recorded by: .____ Yechner. . _ _

Gamma Density
T.C...2_ Range. 100 ¢ps_|T.C. -2 Range 100 cps Depth
Recording speed20_ ft/min Recording speed 2~0-ft/min

Logged depth __180_ft___| Logged depth __177 ft

Lithology

Fect
Meters

— 0- 10 Siltstone, yellow, clayey

— 10- 15 Sandstone, yellowish-brown, consolidated
15- 20 Siltstone, yellow

T 20- 25 Sandstone

— 25- 180 No samples
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Resistivity

Sens. setting — .-
Recording speed20. ft/min
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No:___ H15 . Map:__ Leith Date: _10-3-77 State: __ND __County:__ Grant . . __
Elev.: . 2,395 ft_ Location: 'I'.l_.;”_3_biJ , R. 88 W ,Sec...2__, Tract: _abab __ Drilled depth: __200ft = . _
Measured: _25 ft ggfxi. L85Q_£t§%li. Hole size: 4%in._ Air ] Water [ Cored: Yes (] No (X

Lignite beds: ._77-82__ . . . i

Remarks: -
Lithology ) ve Geophysical logs
Recorded by: _Randall Reichert - ere— Geologistsw  recorded by: .. Lechner... . ___
Gamma Density
. T.C.—2_Range 100 cps_|T.C. _2_ Range 100 cps Depth
Lithology Recording speed 20ft/mian Recording speed 20ft/ min Z
Logged depth __200 ft | Logged depth __200 ft E 23
— 0 - 3 Claystone, brown, carbonaceous, silty
3 - 4 Lignite, black
— 4 - 6.5 Claystone, lightgray
. 6.5- 7 Siltstone, orange, clayey

7 - 16 Claystone, green
— 16 - 16.5 Sandstone, yellowish-gray, very fine grained
16.5- 1 Siltstone, medium-gray, clayey
- 18 -2 Siltstone, brown, clayey, carbonaceous
- 20 - 25 Claystone, medium-gray, silty
25 - 27 Claystone, dark-brown, silty, carbonaceous
— 27 - 37 Sandstone, yellow, very fine grained
37 - 38 Sandstone, orange
— 38 -42 Sandstone, yellowish-gray, very fine grained
— 42 - 45 Saudstone, orange, very fine grained
45 - 48  Sandstone, greenish-gray, very fine grained,
cemented
48 - 77 Sandstone, yellowish-gray, very fine grained
77 - 82 Lignite, black
— 82 -85 Nosamples
— 85 - 90 Siltstone, light-gray, clayey
90 -158 Sandstone, light-gray, very fine grained

— 158 -162  Sandstone, brownish-gray, very fine grained

— 162 -166  Sandstone, light-gray, very fine grained,
carbonaceous
166 -176  Sandstone, greenish-gray, very fine grained,
- cemented
176 -190  Sandstone, greenish-gray, very fine grained
— 150 -191 Lignite, black
— 191 -200 Sandstone, light-gray, very fine grained

- - 250
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No:__H16 __ __ Map: I_,céth .__Date: 10-377_Stage:  ND County:___Grant
Elev.: 2,405 ft_ _Locarion: T.133 %, R. 88 W, Sec.__12., Tract: _bbbb__ Drilled depth: __ 220 ft

EL .
Measured: 130 ft__ Bk, 60 ft_ewx, Holc size: ____4%in._ Air [_]

FNL

Lignite beds: . _19-22: 66-73 L.

Water DQ

Cored: Yes (X} No [_]

Remarks:  Core hole H 16C was located 60 feet south of H 16; cored interval was 65 to 72 feet; recovery 7 feet.

Lithology

Recorded by: _Richard Scattolini

Geophysical logs

. cs
-——— Geologist n&  recorded by: . Lechner

Lithology

Gamma
T.C...2_ Range 100 cps
Recording speed 20 ft/min
Logged depth 220 ft_

Deunsity
T.C. _2_ Range 100 ¢cps
Recording speed20._t/min
Logged depth ___ 220 ft

- 15- 18
18- 20
20- 23
~ 23- 38

38- 63

— 63- 64
64- 72
- 72-75
-~ 75- 85
85-114

= 114-220

Siltstone, yellowish-brown, cluyey

Claystone, brown, carbonaceous

Lignite, black

Claystone, carbonaceous

Claystone, dark-olive-brown, carbonaceous
Claystone, medium-gray, silty

Claystone, dark-brown, carbonaceous
Lignite, black

Claystone, dark-brown, carbonaceous
Claystone, medium-gray

Claystone, medium-gray, silty

Sandstone, greenish-gray; no samples 124-135,
200-205ft
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Sens. setting —. 30 MV__
Recording speed 20 ft/min
Logged depth _. 220.ft__

Hole number H 16
Resistivity

Sens. setting —..5¢
Recording speedZ.O_ffl min
Logged depth 220 ft
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No:__H16 A ___ Map: N___Lcﬁh.___«.._ Date: _10-15-77State: _ _ND _ County:___Grant
Elev.: - 2,460 ft _ Location: T. 1333 R._ 88W Scc. 12, Tract:. bbaa _ Drilled depth: __ . 140 f¢ . _
Measured: 12.ft I‘M. stx, 1 1,250 ftfwt, Hole size: __ 4 %in. _ Air [[]  Water K] Cored: Yes [J No X
Lignite beds: .,..8_'1;7’_:__82‘.9.3.: 129-136 e e e e
Remarks:
Lithology Geophysical logs
Recorded byt —wme e oo e ___ Geologist N recorded by: ... . Lechner B
Ganmma Density
T.C...2_ Range 100.¢cps_|T.C. _3_ Range 500 cps  [Depth

Lithology

Recording speed 20ft/min
Logged depth

_140fc

Recording speed 20 {t/min

Logged depth __140 ft

Fect
Meters

= No samples
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1

Hole number H16 A

Resistivity
Sens. serting —.50 MV ___ Sens. setting .30 ____
Recording speed 20 ft/ minRecording speed 20ft/min
Logged depth . 140 ft__ Logged depth 140 f
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No: __H17 _ __ Map:___,.ItS'LdL,_-__‘_ Date: 10-3-77 _ State: ND_County:____Grant _

Elev.: 2,418 ft__ Location: T. _Q.ég ,R.87 -5, Sec.. 18 ., Tract: . _cccC _ Drilled depth: _ 2206
Measured: __ 18 ft__ poL, 38 ft _.f'gvhﬁ. Hole size: 4 %in_ Air L] Water X Cored: Yes [J No K]

— A ¢ 0 2

Lignite beds: .. 4047 . . . o

Remarks:

Lithology ) o vee  Creophysical logs
Recorded by: _Richard Scattolini e—e o o Geologist s recorded by: .. Lechner _

Gamma Density
T.C..2_ Range 100¢ps |T.C. 2 Range 100 cps [Depth
Recording speed 20 ft/min Recording speed 20_ ft/ min
Logged depth __220 ft | Logged depth __220 ft

Lithology

Feet
Meters

— 0 - 1 Siltstone, reddish-brown
1 - 12 Claystone, yellowish-brown, silty

= 12 - 13 Claystone, reddish-brown
13 - 21 Claystone, light-brown
21 - 21.5 Lignite, brown
— 21.5- 31 Claystone, light-brown

31 - 36 Claystone, medium-gray
= 36 -39 Claystone, dark-gray, carbonaceous
- 39 - 40 Lignite, black, woody

40 - 41 Claystone, yellowish-brown
— 41 - 47 Lignite, black

47 - 49  Claystone, brown, carbonaceous
— 49 - 56 Claystone, light-gray
56 - 64 C(laystone, dark-gray, carbonaceous
64 - 71  Siltstone, medium-gray
- 71 - 78 Siltstone, green, clayey
- 78 - 92 Siitstone, darkgray, carbonaceous, clayey

92 - 95 C(Qlaystone, lightgreen, silty
— 95 - 97 Siltstone, reddish-brown
— 97 -103 Claystone, medium-gray

103 -105  Siltstone, grayish-brown

— 105 -110  No samples
_ 110 -171  Claystone, dark-gray

— 171 -185 Sandstone, dark-gray
— 185 -210  Siltstone, dark-gray

— 210 -220 Claystone, medium-gray

— L. —100
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Hole number H 17
— R
SP Resistivity Depth}
Sens. setting — 30MV__ Sens. secting - -.50____ @ E
Recording speed20_ fry minRecording speed 20ft/min | & S |
2]
Logged depth . 220 ft._ [Logged depth ..220 fr_ n s |
]
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Hole No:

NORTH DAKOTA GEOLOGICAL SURVEY

H18 Map:_Sheep Creek Dam _Date: _10-1-77 State: _ ND ___ County:_Grant

Elev.:._l.iSift__.L&f:ition: T. %2 , R. _89_% Sec._10 _, Tract:.___cbbc Drilled depth: ___280ft
Measured: _2,114 ft ISL, __10 ft FWL, Holesize: ___4%in._ Air [] Water X Cored: Yes [] No K]

Lignite beds: 3542 . .. .

Remarks: B
Lithology ) Geophysical logs
Recorded by: _Randall Reichert Geologist 3% rccogdcd by: E____LeChQS_f_-._ S
Gamma Density
, T.C._2_Range 100 cps |T.C. 2 Range100cps [Depth
Lithology Recording speed 20 f/min | Recording speed 20ft/min|
Logged depth 280 fi__| Logged depth _280fc |3 g
.
—~ 0~ 4 Gravel, yellowish-gray, sandy

4- 8
- 810
10- 17
17- 20
- 20- 34

34- 41
~ 41- 46
- 46- 47

47- 50
- 50-70

- 70- 75
75- 81
= 81- 83
~ 8391
91- 95
= 95165

_ 165-188

— 188-190
- 190-244

—~ 244-250
—~ 250-280

Sandstone, yellowish-gray, very fine grained
Sandstone, orange, very fine grained
Siltstone, brown, clayey

Claystone, very light-gray

Qlaystone, medium-gray

Lignite, black

Siltstone, white, clayey

Siltstone, brown, clayey, carbonaceous
Siltstone, white

Sandstone, very light-gray, very fine grained

Siltstone, dark-gray, clayey

Claystone, dark-gray

Claystone, dark-brown, silty, carbonaceous
Claystone, dark-gray, silty

Claystone, light-greenish-gray

Sandstone, light-green, very fine grained

Sandstone, grayish-green, very fine grained, silty

Claystone, dark-brown, silty, carbonaceous
Siltstone, dark-gray, clayey

Clavstone, medium-gray, silty

No sanil;les
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No:___H19 __ Map: Ermy_RocLBmtc__ Date: . 10-13-77_State: ._ND__ County:__ Grant . _

Elev.: - 2,475 ft__ Location: T. _132x R..89_%, Sec. 20, Tract: _bbec _ Drilled depth: _ _280ft ... . _

Measured: 1,300 fr_ gst 8L L _25.ft_ HVL Hole size: __ 4 %in_ Air (L]  Water (X]  Cored: Yes [] No (¥

Lxgmccbcds:._.9:12;_5_9.:6.5. - . oL R, .

Remarks:
Lithology ‘ Yes Geophysical logs
Recorded by: _Richard Scattolini Geologist Nx  recorded by: .. _Lechner . _ _ .

Gamuma Density
T.C._2_ Range 100.¢cps_ |T.C. _3_ Range 500¢cps [Depth
Recording speed 20 f/min | Recording speed 20 ft/ min

Lithology -
Logged depth 280 ft_| Logged depth ____ 280 fr_ E é

- 0- 6 Siltstone, yellow
6- 16 Lignite, black
— 16- 22 Claystone, brownish-gray

— 22- 35 Siltstone, yellowish-brown

— 35- 60 Sandstone, yellowish-brown

- 60- 67 Claystone, light-gray
67- 72 Lignite, black
~ 72- 75 Claystone, light-brown, silty
— 75- 80 Siltstone, pale-green
80- 85 Claystone, light-gray
~ 85-101 Claystone, pale-green

-~ 101-115 Claystone, brown, silty

= 115-121 Claystone, dark-brown, carbonaceous

— 121-142 Claystone, dark-brown; carbonatized plant
fragments

— 142-219 Sandstone, dark-greenish-gray, very fine grained

219-224 Siltstone, dark-greenish-gray, sundy
= 224-270 Claystone, dark-gray silty

270-280 Claystone, medium-gray. silty ‘

o
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Hole number

H 19

— S —
P Resistivity Depth|
Sens. setting —— SO MV __ Sens, setting —...100____ "

. . . . b
Recording speed 20. ft/minRecording speed 20ft/min | & &
Logged depth . 280.ft. _ [Logged depth ... 280 ft L‘:: >
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Hole No:__ H20 _ __ Map: New.Lﬁijig_Sogih_ Date:._10-12-77 State:
Elev.:- 2,46Q.ft__Location: T. 132, R. 90w, Sec. .14 _, Tract: bebb __ Drilled depth: ___260ft_
Measurcd: 1,450 fr_ RSz, 12 fr FWL  Hole sizc:

NORTH DAKOTA GEOLOGICAL SURVEY

Lignite beds: .~ 55-65; 114-118

Remarks:
Lithology

4%in._ Air (]  Water (X

_ND__ County:___ Grant  ___

. o .. Geophysical logs
Recorded by:_RIC_])EYA-_S.C_%.EQI.EILL_.__-______.- = -— Geologist ¥%  recorded by: Lechner

Cored: Yes [] No ]

Lithology

Gamma
T.C..3_ Range 100 cps
Recording speed 20ft/min
Logged depth . 260 ft_

Density
T.C. _3_ Range 300 cps
Recording speed 20 ft/ min
Logged depth _ 260 ft

- 011

- 11- 18
18- 19
19- 37
- 37- 38
38- 40
40- 49
- 49- 50
50- 58
— 58- 60
60- 61
61- 66
- 66- 68
68- 69
- 69-73
- 73-176
76- 80
- 80- 96
~ 96-111
111-115
— 115-135
135-155

~ 155-196

~ 196-200

200-212
212-250

~ 250-260

Siltstone, yellowish-brown, sundy

Claystone, yellowish-brown, silty
Claystone, dark-brown, carbonaceous
Claystone, medium-gray

Lignite, black

Claystone, dark-brown
Claystone, medium-gray
Lignite, black

Claystone, grayish-green
Lignite, black

Claystone, medium-gray
Lignite, black

Claystone, medium-gray
Lignite, bluck

Claystone, medium-gray
Sandstone, medium-gray
Claystone, grayish-green, silty
Siltstone, bluish-gray, clayey
Claystone, greenish-gray, silty
Lignite, black

Siltstone, greenish-gray
Sandstone, grayish-green, silty

Sandstone, grayish-green

Siltstone, medium-gray

Claystone, medium-gray
Sandstone, grayish-green

Siltstone, dark-gray, clayey

—— '
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SP
Sens. setting _50.MV __
Recording speed 20. ft/min
Logged depth _ 260 fr__

b - we e . v—

Hole number H 20

Resistivity
Sens. setting —-.-1 00.. _

Logged depth ... 260 fr _
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No: ___H21 _ ___Map:__Coffin Buttes_ __Date:._10-1-77 Stace: ‘ND County:___ Grant
¥X
Elev.:. 2,685 ft__ Location: T. .1.11.;2 , R. 9_0_‘3\/ Sec..2 .., Tract: _¢cccc__Drilled depeh: __ 360 ft

Measured: 84 ft ?'S\Ii 24 ft_ FWL. Hole size: __4%in._ Air L] Water X Cored: Yes (] No(¥
Lignite beds: _64-66; 93-98; 192-199; 201-204; 251-254

Remarks:
Lithology ) N Geophysical logs
Recorded by: — Randall Reichert __ ____ Geologist = recorded by: .. Lechner
Gamma Density
Litholoay T.C. _2_ Range .lQOF,c.:ps.~ T.C. ._2- Range _1.(,)_.0_‘29_5‘_ Depth
o Recording speed 20'/min | Recording speed 29_&/mm

Logged depth 360 ft_| Logged depth __360 ft __

Fect
Meters

= 0- 4 Suandstone, very light gray, very fine grained
4- 11 Siltstone, very light gray, sandy
11- 12 Sandstone, orange, very fine grained
— 12- 25 Siltstone, very light zray
25- 60 Sandstone, yellowish-gray, very fine grained

60- 63 Sandstone, greenish-gray, very {ine grained to
- finegrained

63- 65 Lignite
— 65- 75 Siltstone, greenish-gray, claycy
. 75- 87 Claystone, medium-gray, silty

87- 83 Lignite, black
— 88- 92 Claystone, medium-gray, silty
92- 97 Lignite, black
97-100 Claystone, grecnish-gray, silty
— 100-110 Siltstone, medium-gray, clayey
110-133 Claystone, medium-gray
133-135 Siltstone, brown, carbonaceous
— 135-136 Lignite, black

136-140 Siltstone, medium-gray, clayey

— 140-156 Claystone, greenish-gray, siity
156-164 Claystone, grayish-green, silty
164-188 Claystone, greenish-gray

188-194 Lignite, black

194-206 Claystone, medium-gray, silty
206-210 Siltstone, light-brown, clayey

210-220 Claystone, greenish-gray

220-222 Claystone, light-brown, carbonaceous
— 222-231 Claystone, greenish-gray, silty
231-238 Siitstone, medium-gray, clayey
— 238-242 Claystone, brown, silty, carbonaceous
— 242-245 Lignite, black
245-248 Siltstone, green, clayey
— 248-254 Lignite, black
254-258 Siltstone, green, clayey
258-259 Sandstone, green, very fine grained, cemented
— 259-260 Siltstone, green, clayey
260-271 Sandstone, green, very fine grained
— 271-277 Siltstone, olive, clayey
— 277-278 Claystone, medium-gray, siity
278-360 Sundstone
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No:__H 22 __ ___Map:_Coffin Butres . _ Date:._10:1.77 State: __ND__ County:_Grant

Elev.: —2,540.ft__ Location: T. J..’z?.bs‘c , R. 9.0..%‘,
Measured: 288 ft gglj: , 51t fi%(’i. Hole size:
Lignite beds: _103:112; 161-163

Remarks:

Litholugy
Recorded by: _Randall Reichert

Sec. 32 __, Tract:.dddd __ Drilled depth: ___
_ 4%in._ Air L] Water (X

240 ft

Cored: Yes [ No K]

. Geophysical logs
-——— Geologist N8 recorded by: _.____ Lechner_..

Lithologv

Gamma

T.C..-2_ Range 100 cps
Recording speed 20 ft/min

Logged depth __240 fr___

Density
T.C. _2_ Range 100 cps
Recording speed 20. ft) min
Logged depth __ 240 fr

20 Sandstone, yellowish-gray, very fine grained to

fine-grained

27

s

24

Sandstone, orange, very fine grained
Sandstone, greenish-gray, very fine grained,
cemented

Sandstone, medium-gray, very fine grained
Sandstone, grayish-orange, very fine grained to
fine-grained

Sandstone, yellowish-gray, very fine grained to
fine-grained

Sandstone, yellow, very fine grained
Sandstone, yellowishray, very fine grained,
silty

Sandstone, light-gray, very fine grained
Claystone, medium-gray, silty

Siltstone, mediumngray, cluyey

Lignite, black

Claystone, greenish-gray, silty

Siltstone, medium-gray, clayey

Claystone, brown, silty, carbonacecous
Claystone, greenish-gray, silty

Claystone, brown, siity, carbonaceous
Claystone, greenish-gray, silty

Siltstone, greenish-gray, claycy

Claystone, white

Claystone, brown, silty, carbonaceous
Siltstone, medium-<ray, clayey

Lignite, black

Claystone, medium-gray

Lignite, black

Claystone, light-greenish-gray

Siltstone, brown, clayey, carbonaceous
Claystone, white, silty

Claystone, light-green

Sittstone, medium-gray, clavey

Claystone, medium-gray, silty

Claystone, brownish-gray

Claystone, white

Claystone, medium-gray, silty

Sandstone, medium-=gray, very fine grained

45
52

60

65
75

75- 86
86- 90
90-100
100-110
110-116
11e-122
122-125
125-128
128-131
131-135
135-140
140-141
141-144
144-156
156-158
158-161
161-162
162-183
183-198
198-201
201-205
205-213
213-221
221-222
222-223
223-229
229-240
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Hole number
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Sp

Sens. setting _5Q.MV ___
Recording speed _20 ft/min Recording speed 20ft/min

Logged depth __ 240 ft__ [l ogped depth

Resistivity

T s e e et e s e—

Sens. setting —____5Q_
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No: ___HZ23 __
Elev.:
Measured: _1 .2_5_£t__ :ESk, _45.Af_t_m.
.-65-74; 130-134

Lignite beds:

Map: Coffln \ Buttes
:._2,447 fr Locanon T. 1323 R. _9Q.W Sec. .20 Tract:.
Air (]

Hole size: __

A0-1-77 S

__Date:

4 %in, _

_.ND__ County:_ Grant__ __
_ Drilled depth: ___ 260 ft.

Water (X Cored: Yes (7 No

tate: .
_aaaa

-

Remarks: .
Lithology y Geophysical logs
Recorded by.,_RaD.d.all_RQ_Cherc_ ——meee e — Geologist sx  recorded by: .. Lechner[ . i
Gamma Density
Litholoav T.C..2_Range 100.cps_|T.C. _2_ Range _LOQ_s:ps Depth
o Recording speed 20fmin Recording speed 20. ft/min £
L d
Logged depth 260 ft | Logged depth _260ft |8 ©
o =
-~ 0 - 5 Sandstone, ycllow, very fine grained - - L R Y T
5 - 6 Siltstone, yellowish-gray, sandy = -7 P 0-0
= 6 - 7 Sandstone, white, very fine grained, cemented PIEE - - ———
_ 7 - 12 Siltstone, yellowishgray, sandy N 20 - ‘ ?
12 - 15 Sandstone, yellowishwray, very fine grained s Tt : Q
- 15 - 20 Siltstone, yellowish-gray, sandy e - R, t .. e -
20 - 33  Sandstone, yellowish-gray, very fine grained : ' \’:\
~ 33 - 35 Sandstone, orange, very tine grained B o 2/ R
- 35 - 41.5 Sandstone, medium<ray, very fine grained i_- - L.
41.5- 42 Lignite, black N
— 42 - 45 Sandstone, medium-gray, very fine grained
45 - 63 Claystone, medium-gray, silty
=~ 63 - 74 Lignite, black
— 74 - 16 Claystone, very light gray, silty
76 - 80 Claystone, grayish-green
= 80 - 86 Siltstone, brownish-gray, silty
—~ 86 -97 Claystone, medium-gray, silty
97 -101  Siltstone, lightgreen, clayey
= 101 -105 Claystone, greenish-gray, silty
— 105 -108  Siltstone, medium-gray
108 -109  Sandstone, white, very fine grained, cemented.
- 109 -111 Claystone, medium-gray
_ 111 -113  Claystone, brown, silty, carbonaceous
113 -120 Claysione, medium-gray, silty
-~ 120 -121 Claystone, white
121 -128  Siltstone, medium-gray, clayey
~ 128 -130 Siltstone, brown, clayey, carbonaceous
130 -135 Lignite, black
T 135 -140 Claystone, light-grayish-green, silty
— 140 -155  Siltstone, light-green, claycy
155 -187 Sandstone, greenishgray, very fine grained
— 187 -187.5 Lignite, black
_ 187.5-196  Siltstone, medium-gray, claycy
196 -200  Siltstone, black, clayey, carbonaceous
— 200 -212  Siltstone, brownish-gray, carbonaceous
212 -225  Sandstone, light-green, very fine grained
— 225 -243  Siltstone, dark-greenish-gray, sandy
— 243 244  Sandstone, white, very fine grained, cemented
__ 244 -255 Claystone, medium-gray
255 -260  Siltstone, greenish-gray, claycy
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Hole number
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SP
Sens. setting ..50MV__

Recording speed 20 ft/ min

Logged depth . 260.ft__

Resistivity
Sens. serting — -

228

Recording speed 20ftmin
Logged depth ..260 fr . __
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Hole No:__H 24 __ ___ Map:New Leipzig South Date: 10-13:77 State: __ND ___ County: _Grant __
Elev.:. 2,460 ft__ [ocation: T. J.ig_g , R. .-.9Q\]f'.
Measured: ,_QQQ.&.*%%, 500 fr_ %)Eiifc Hole size:
Lignite beds: .46-31;84-86; 107-109; 149-153

Sec..6 __, Tract: _ddac _Drilled depth: __._200ft_
4% _ Air ] Water X

NORTH DAKOTA GEOLOGICAL SURVEY

Cored: Yes [] No (¥

Remarks:

Lithology ., Geophysical logs

Recorded by: _Randall R o= Geologist s recorded by: .____Lechner —
Gamima Density

Lithology

T.C..2_ Range 100.cps_ |T.C. _3_ Range 500 cps.

Recording speed 20fYmin

Recording speed 20 ft/ min 2
Logged depth _200.fr__ | Logged depth __200ft E 23

- 85
- 87-

2
10
20

3

33
47
48
50
52
75

85

87
97

97-106
- 106-107
— 107-121

— 121-123
123-180

180-185
— 185-200

Siltstone, yellowish-gray
Claystone, yellowish-brown
Siltstone, vclowish-brown

Siltstone, yellowish-gray, clavey

Lignite, black

Claystone, medium-gray
Lignite, black

Claystone, medium-gray, silty
Lignite, black

Claystone, medium-gray, siity

Claystone, brown, silty

Lignite, black

Siltstone, light-gray, sandy
Siltstone, medium-gray, sandy
Lignite, black

Siltstone, light-gray

Limestone, dark-cray
No samples

Claystone, light-gray, silty
Siltstone, medium-gray, claycy
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Hole number H 24

SP Resistivity
Sens. setting —. .20 MV__ Sens, secting _~_100_____

- B e

LSS T |

S T

Recording speed 20 ft/minRecording speed 20 ft/min
Logged depth .. 200 fr _ |Logged depth

i
'
l
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NORTH DAKOTA GEOLOGICAL SURVEY

Grant_

Hole No:___H25 __ Map: NﬁmLﬁlpmb_S_o_uth Date: _10-3-77 State: __ND __ County: .
Elev.: 2,485 ft___ Location: T. .1_33.& R..89_W, Sec. 230, Tract: __dada_ Drilled depth: ___260fc

Measured: 1.921 ft F%% 43_&_4 WL L. Hole size: __4%in. _ Air L] Water (X  Cored: Yes [] No (X
Lignite beds: . 128133 .. . . . . . . .

Remarks:

Lithology o vep Geophysical logs
Recorded by: _Richard Scattolini _ Geologista  recorded by: __ Lechner = _

Gamma Density
'T.C..2_Range 100cps _|T.C. _2_ Range 100 cps [Depth
Recording speed 20. ft/min Recording speed 20 ft/ min

Lithology »
Logged depth _ 260 ft___ | Logged depth __260 ft 8 é
i

— 0- 5 Sandstone, brown, siliceous and well cemented
5- 9 Sandstone, yellowish-brown, unconsolidated
~ 9- 12 Siltstone, brownish-yellow
_ 12- 13 Siltstone, reddish-brown, hematite
13- 18 Sandstone, yellowish-brown, unconsolidated
— 18- 20 Siltstone, brownish-yellow ) ;
20- 25 Claystone, brown, slightly silty R )
25- 30 Sandstone, yellow T Fo
— 30- 36 Siltstone, brown, clayey AR Y. S,
36- 66 Sandstone, yellowish-brown :
— 66- 68 Claystone, dark-gray, carbonaceous
68-104 Claystone, medium-gray

~.;_ ._.‘ e merm e /00

—104-125 Claystone, light-gray, silty

125-126 Claystone, dark-gray, carbonaceous
_1256-134 Lignite, black

134-135 Claystone, grayish-brown, carbonaceous
=135-156 Claystone, light-green

~156-260 Sandstone, mediumn-gray, fine-grained to
medium-grained

—- B R TR I e -
. _':-JA l\__""f‘?"" (Nofd/.}(,:_o)-.p —

) T =TT T T S p———————

- . —i00
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Hole number H 25

[ IR PR B |

B B

Sp
Sens. setting — LS50 MV__

Recording speed 20 ft/min
Logged depth _. 26Q.fr__

boe mee—— =

P P

Resistivity
Sens. setting —-...90____
Recording speed 20 ft/min
Logged depth ... 260 fr.__

— - ——— - t— —— ” N ' ‘z ol H . . . . i H
USROS | B ) TR TETY IS S DUt et FOOU Y DR Ot IRV I
il . . . H
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Hole No:

NORTH DAKOTA GEOLOGICAL SURVEY

H26 Map:_l\lQW_LiiP_Z_ig

Lignite beds: 151-155

—

South Date: 10-11:77 State: _ ND __ County:_Grant __
Elev.: 2,460 ft Location: T. .1,3_3_%J , R.. 90 W . Sec. .22, Tract: _baab _ Drilled depth: __ _ 320 ft.
Measured: _ 20 ft ot 2,050 fBWE  Hole size:

4%in. _ Air L] Water X Cored: Yes [ ] No [X]

Remarks: .

Litholo Geophysical logs

Recordgc{ by: _RandallReichert . Geologist Xz recorded by: . _Lechner = _ _
Gamma Density

Lithology

T.C._2_Range 100cps |T.C. 3 Range 500cps [Depth
Recording speed 20ft/min | Recording speed 20 ft/min
Logged depth 320 ft | Logged depth __320 ft

Feet
Meters

- 035

- 35-38
38- 62

— 62- 63
63- 85

- 85-87
_ 87-88

88- 95
- 95117
_ 117-120

- 120-320

Sandstone, yellowish-gray, very fine grained

Sandstone, orange, very fine grained
Sandstone, yellow, very fine grained to fine-
grained

Sandstone, orange, very fine grained
Sandstone, yellow, very fine grained to fine-
grained

Claystone, medium-gray, silty

Lignite, black

Claystone, medium-gray, silty

Siltstone, green, clayey

Sandstone, grayish-green, very fine grained

No samples

L é«.%. Soeem /37t 00Tl |
o A

;i d e &: —100

233



Hole number H 26

i — P e
g SP ) : Resistivity } Depth|
| Sens. setting— SO0MV__ Sens, setring 100 |

| Recording speed 20 ft/minRecording speed 20ft/min |
| Logged depth _ _320 ft Logged depth.._320 fr__
{
!

, i
- —_— - Lo—o |

L1

I

- - -
..‘: -1 '—- :
- - = -
- - et ~j00
- == L i
- e s L |
; -z 5
| - = T —ad
- ~150
o - '
- —
~ = E
. i
= -
~ ~206760
I ' i
““‘ ~—
!
- - -8o
| _ :
- -
|
5 3
5 ~300
- -
_i (6.0}
i
i : - |
= ; ~35C |
= <‘ 7
: ! B |
{ -
' !
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No:._H27 _ __ Map: Bentley — Date: _10-13-77Scate: _ND____ County:_Hettinger
Elev.: — 2,412 ft__ Location: T. 1333 R.91_W, Sec. 14 __, Tract:. cccc. _ Drilled depeh: ___200 fr

}t%t& _-36_&_- FWL, Hole size: ___4
124-127; 178-180

Measured: 99 ft_
. 24-32; -

Lignite beds:

Remarks:

Lithology

Rccorded by: — Randall Reichert . _ -~ ——— Geologist o

4%in__ Air [J  Water KJ

Geophysical logs
recorded by: __

__ Lechner

Cored: Yes (] No (W

Gamma
T.C...3_ Range _100 cps
Recording speed 20 f/min
Logged depth 200 fr___

Lithology

Density
T.C. -3 Range 500¢cps
Recording speed 20 {t/min
Logged depth __200 ft

5- 6

8- 13
17
20
27
28
30
35
40
48
53
60
76
80

80-115

115-118
— 118-119

119-122

122-126
— 1206-135

135-146
~ 146-151

— 15t-165
- 165-180

— 180-18S
185-200

Sundstone, brownish-gray, very fine grained
Siltstone, yellowish-gray

Siltstone, orange

Siltstone, yellowish-brown, sandy
Sandstone, yellowish-brown, very fine grained
Siltstone, yellowish-gray

Lignite, black

Claystone, dark-brown, silty, carbonaceous
Lignite, black

Claystone, dark-gray

Siltstone, medium-gray, sandy

Claystone, light-gray, silty

Claystone, brown, silty, carbonaceous
Siltstone, grayish-green, clayey

Claystone, green

Claystone, light-gray, silty

Sandstone, medium-gray, very fine grained
Claystone, dark-brown

Lignite, black

Siltstone, grayish-green

Lignite, black

Siltstone, green, clayey

Siitstone, green, clayey, carbonaceous
Claystone, greenish-gray, silty

Siltstone, medium-gray, clayey

Sandstone, medium-gray, very fine grained

Siltstone, greenishgray, clayey
Sandstone, greenish-gray, very fine grained

-1 130+

b

T200 - —

Ty E o e

00417 F‘é;—zs Saaep)é Tc ' 53»_2—‘&;‘
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Hole number {27

e e e
sp L Resistivity ‘ Depth;
Sens. setting .— 50 MV___ Sens. setting - —__50____| -
Recording speed 20 ft/minRecording speed 20 ft/min | & &
Logged depcth 200 fr._ . iLogged depth 200 fr __ [ =2 !
b e o o .- e wemma e e e e |.. e E R EET w SR
- - ' 5 -0-0 |
- - S
} "
- 50 |
|
7] T -0
i L
5 L ‘
. =100 |
~ - =
- . 1
- - ad
- . =40
3 =150
] -
. 3
- ~205750
- - ‘
| :
; -
g —250 |
"‘ ~ -80
- ~300
..Jl ,‘ - i
. i [
i | -
- : — —i00
- L .
" ~350
- ! P-

i
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Hole No: S .
Elev.: 2,457 ft Location: T.133 g, R.91_w. Sec. 34__,
2,500 WL, Holec size _4%in.__ Air []
Lignite beds: __15-18: 54-60; 78-80; 101-103; 144-146

Measured: __ 55 ft sk,

NORTH DAKOTA GEOLOGICAL SURVEY

H 28

Map:_Bentley

FNL

Water [ Z

Drilled depth: __200 ft

_Date: 10-13-77 State: __ND_ _ County:_Herttinger
Tract: . baaa _

Cored: Yes [ ] No [X

Remarks:
Lithology (‘:(‘Opl\)’SiCZlI lugs
Recorded by: __Richard Scattolini __ ___ __ ____ Geologist XX recorded by: ____Lechner -
Gamma Density
ol T.C.-2_ Range 100 cps |T.C. -3 Range 200 ¢cps Depth
Lithology Recording speedZ_Q&/min Recording speed 20 ft/min g
-
Logged depth 200 ft Logged depth __200 ft | 3 25
9
— 0- 17 Sandstone, yellowish-brown i-»—— P ~0-0
= 17- 18 Lignite, black . - E:D —
— 18- 28 siltstone, yellowish-brown, sandy /_) 26 —_— L
28- 29 Lignite = .
— 29- 30 Siltstone, yellowish-brown z T, -
30- 37 Claystone, grayish-blue p é
= 37- 38 Claystone, brownish-gray s - -
— 38- 40 Claystone, grayish-blue - > 50
40- 45 Siltstone, grayish-green e
— 45- 54 Claystone, medium-gray - - 60 g ~  —20
54- 60 Lignite, black A .
— 60- 70 Claystone, greenish-gray, siity - - —
70- 77 Claystone, medium-gray T ) .
~ 77- 80 Lignite, black e B
~ 80- 86 Claystone, light-gray & ol
_ 86- 91 Limestone C=ZT . p 100
91-102 Claystone, pale-grayish-green T—
— 102-103 Lignite, black B =
103-105 Claystone, dark-brown, carbonaceous \?. o -
105-139 Claystone, medium-gray, silty : T o
—139-140 Lignite - - : =
_ 140-145 Claystone (,; - 40
145-147 Lignite, black _.__.:__—-—’ |
~ 147-157 Claystone, light-green - —18C
157-180 Sandstone, light-green -
—180-200 No samples » ? f_
- SECEN—-— 20580
- o Yokl P, 9 .
— \"..‘_,,}_, J'(Jo(./-.»/?l/“c_.z &_\-—;{Ti___
- -
- o
- ~250
- - -—80
— o
- ~300
{ -
- !
_ -
- . —100
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Hole number H-28

} SP | Resistivity | Depth
' Sens. setting SO MV __ Sens. setting —~_ 100 "

—_ »
~ Recording speed 20 f'-'/min;‘l:lecording speed 20ft/min | & &
- Logged depth . 200 ft_ {Logged depch . 200ft & 3
~ ‘ —0-0
5 .
. -
- o
- -50
- =
| -
._; -100
: -
- —150
- ~205°°0
‘ :

|
]

1l
1
IN)
Ul
O

- ‘ - -80
- . ~300
00

i
I

i
I
o
w
O

N DR
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NORTH DAKOTA GFOLOGICAL SURVEY

Hole No:____H29 _.___ Map: ._Mm.:A.NE__.____Datc 10-13:77 State: __ND___ County:__ Hertinger.....__
Elev.:__2,530 fr__ Locatlon T. 1.1.& R..91 ¥, Sec. .26, Tract: __baab _ Drilled depth: _200ft . .. _

Measured: _115 ft __ R&bc. 2_,30_0_f_mv1.. Hole size: 4%in. _ Air [L]  Water (X Cored: Yes [] No [X
Lignite beds: . 1924 - e e e —

Remarks: . .-

Lithology e Geophysical 10&.\
Recorded by: __Richard Scattolini — Geologist X% rccorded by: . Lechner _ _ .

Gamma Density

T.C.._2_Range 100 cps |T.C. _3_ Range 500 cps {Pepth
Recording speed 20ft/min Recording speed ‘.ZQ&/ min .
Logged depth __ 200 ft | Logged depth __200 ft___ E

Lithology

Meters

- 0- 18 Sundstone, yellowish-brown
—~ 18- 25 Lignite, black

— 25- 43 Claystone, medium-greenish-gray

— 43- 45 Claystone, dark-brown, carbonaceous
45- 60 Claystone, medium-gray, silty

— 60- 70 Sandstone, grayish-green, unconsolidated

— 70- 73 Sandstone, greenish-gray, well consolidated
73-146 Sandstone, greenish-gray, unconsolidated, fine-
grained to mediuin-grained

—~ 146-147 Lignite, black
147-150 Sandstone, greenish-gray
~ 150-155 Siltstone, gray
155-170 Siltstone, greenish-gray, clayey

= 170-200 Siltstone, greenish-gray

- -

- ~250

- - —80
- 300

— . —i00
— 28N




L

1

Hole number H 29

e —— = i e — - ..T._.

‘ Depth

Resistivity 3
Sens. setting —2Q MV___ Sens. serting ___ 100 ___ “ !
Recording speed -20_ ft/ minRecording speed 20 ft/min | 3 © ;
Logged depth — 200 ft._ [Logged depth..... 200.ft_| i 2 |

e cvemmm e e e e S

L1

-
L
-
~1C0
- J =
- N
J =3 L
3 " -4
== ~150
' ;
206 €0
—
—250
~ —-80
=300
! i
— =100

1
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Hole Na: _
Elev

H30..
~2,505ft __

NORTH DAKOTA GFOLOGICAL SURVEY

.~ Map:._
Locnnon

No Topo

T. l3lx R. 91 \v
Hole size: 4 % in..

Surface ownership:__._.._...-_ e

Date: 9-29-77  State: ND .County: Adams
See. 4 . Tract: aaad Drilled depeh: 200 ft
CAir ) Water (X Cored: Yes X]

Coal ownership:

No |

Lignite beds: _60-70.5_ . __ B e
Remarks: _Core hole H 30C was located 70 feet east. gf_H.ﬁO_._cored mten/aLwas_ﬁO to 70 feet; recovery 10 feet.
Lithology ve, Geophysical logs
Recorded by: _Randall Reichert Geologist 8 rccorded by: —_ Lechner . ..
Gamma Density
1 T.C...2._. Range - 100 cps. IT.C. 2. Range. 100.cps Pepth
Lithology Recording speed 20. ft/imin Recording speed 20 ft/ 1nin g
i
Logged depth _200 ft Logged depth _ 200 ft [E g)
— 0 - § Nosamples
5 - 7 Claystone, greenish-gray
~ 7 - 9 Claystone, dark-brown, silty, carbonaccous
~ 9 - 13 Siltstone, greenish-gray, clayey
13 - 14  Sandstone, white, very finc grained
- 14 -2 Siltstone. medium-gray, clayey
_ 20 - 21 Sandstone, white, very fine grained, cemented
21 - 25  Siltstone, medium-gray, clayey
- 25 - 36 Claystone, medium-gray
36 - 47  Siltstone, mediuin-gray, clayey
— 47 - 52.5 Claystone, medium-gray, siity
52.5- 53  Siltstone, dark-brown, carbonaceous
~ 53 - 57 Claystone, medium-gray
~ 57 - 60 Lignite, black
60 - 63 Claystone, greenishgray, silty
= 63 - 74 Lignite, black
— 74 - 87 Siltstone, lightreenish-gray, sandy
87 - 92 Claystone, brown, silty, carbonaceous
~ 92 -97 Siltstone, green, clayey
— 97 -102 Siltstone, light-green, clayey
102 -106 Claystone, light-green, silty
— 106 -107 Siltstone, brown, carbonaceous
~ 107 -110 Claystone, green
110 -112  Siltstone, light-green
— 112 -115 Lignite, black
115 -122  Siltstone, lightgreen, clayey
122 -124  Siltstone, dark-brown, carbonaceous
124 -141  Siltstone, green, clayey
141 -200 Sandstone, light-greenish-gray, very fine

grained
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H-30

Hole number

20ft/min

50|
i Logged depth 200 fr __ Logged depth . 200 ft___

Resistivity
Sens. scrting ——
Recording speed

ia

i
|
i
I
|

0 f/min

| Recording speed 20

Sp
Sens. setting 30 MV

¥
!
I
I

e e aapr e enee
'

SN OSSN SN

17 b e o
sank!

i
!
T
1
i
]

AR T M (N TR A A B R S AU EY RN A H iy R A E N B N R

BTN TOURE WA SR DA TR (Y VR N D S P T

:'-2'50
300

o
0
"

B

Aot oL

i e T e e e e R BRI TR ST T

242



Hole No:.__H31

NORTH DAKOTA GEOLOGICAL SURVEY

Map: __M_Qtt 4 NE.-_-_

Date:.9-29-77 _State: _ _ND___County:___Hettinger .____

Elev.:._2,505 ft_ anatlon T. 137 x R.9._1._QW Sec. 20 __ Tract: __aada _ Drilled depth: _260fc . _

Measured: 1,300 ft m _36.ft _ R‘ﬁ: Hole size: __4%in.__ Air ] Water X] Cored: Yes [ No

Lignite beds: .._112-114; 220-223 - e . o

Remarks: ) - .

Lithology Geophysical logs

Recorded by: _Richard Scattolini__________ G cologist X% recorded by: . . _Lechmer __ . ___.
Gamma Density

Lithology

T.C..2_ Range 100 cps_
Recording speed 20 ft/min
Logged depth __260 ft

T.C. 2_ Range _ 100 <ps
Recording speed 20. ft/min

Logged depth __258 ft___

Depth

Fect
Meters

- 0-42

= 95-96
96-112

- 112-113
— 113-1135

115-125
= 125-126
126-133
133-157
— 157-159
159-160
160-171

- 171-190

~ 190-202
202-219
219-223

T 223-224
— 224-227

227-228
— 228-260

Sandstone, yellowish-brown; limonite oxidized,

mediumegrained to finegrained

Sandstone, light-to medium-gray, medium-
grained

Lignite, black
Siltstone, greenish-gray, claycy

Lignite, black

Claystone, darkgrayish-brown, cartbonaceous
Claystone, light-greenishray, slightly silty
Lignite, bluck

Claystone, dark-brown, carbonaceous
Claystone, pale-greenish-gray

Claystone, dark-gray, carbonaceous

Lignite, black

Claystone, inedium-gray

Siltstone, green, claycy

Siltstone, greenish-gray, clayey
Sandstone, gray, very fine grained
Lignite, black

Claystone, dark-brown, carbonaccous
Claystone, gray, sandy

Lignite, black

Sandstone, gray

243
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1

S TR Y S

1

|

Sens. setting 50 MV___ Sens. setting — . 5
Recording speed _20 fy minRecording speed 20 ft/min
Logged depth ._.. 260 ft _ lLoggecl depth .. _ 260 ft _

Hole number

Resistivity

244
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No: ___H32 Map:.,EhLm_B_u_ttc . Date: 9-29-77 __State: __ND___ County: __Hertinger _

Elcv.:n.2,49_5._ft__Locatlon T. 132& R..92_ w Sec...26_, Tract: aaad. _ Drilled depth: ___ 260 ft

Measurcd: _380 ft \m _25ft FEL. Hole size: 4 %in.__ Air L] WaterX] Cored: Yes [] No r_-]

Lignite beds: . ..41-50 . L o e .

Remarks: ) )
Lithology Yes Geophysical logs
Recorded by: _Richard Scattolini —-ee—-— Geologistao  recorded by: _. Lechner -
Gamma Density
thol T.C._2_ Range 100 cps_ |T.C. —2_ Range 100 cps [Depth
Lithology Recording speed 20 ft/min Recordmg speed 20. ft/min £
Logged depth 260 ft | Logged depth __260 ft E g
— 0- 4 Sandstone, brownish-yellow ‘ - ey

4- 11 Siltstone, brownish-vellow
11- 21 Claystone, brownish-ycllow, silty

= 21- 27 C(laystone, medium-gray, silty
27- 28 Claystone, dark-gray, carbonaceous
28- 35 Claystone, lisht-gray
— 35- 36 Lignite, black
36- 39 Claystone, lightgray
~ 39- 48 Lignite, black
48- 55 Claystone, medium-gray
55- 56 Lignite, black
56- 60 Claystone, light-greenish-gray
60- 61 Lignite, black
— 61- 62 Claystone, light-brown
62- 70 Claystone, light-greenish-gray
70- 72 Sandstone, gray
— 72- 78 Claystone, light-greenish-gray
78- 79 Lignite, brown
79- 82 Claystone, grayish-brown
— 82- 93 Siltstone, greenish-gray, clayey
93- 94 Claystone, darkgray
~ 94- 95 Lignite, black
— 95-106 Claystone, grayish-green
106-108 Siltstone, light-brown
— 108-112 Claystone, darkgray
112-115 Claystone, light-green
115-121 Sandstone, light-green
— 121-145 Siltstone, light-grcen, sandy
145-160 Sandstone, palegreen
— 160-177 Claystone, medium-gray
177-260 Sandstone, pale-green, silty, fine.grained to very
fine grained

— . - ._L.os

'5/.. - A 7‘(r- -~ WL,—-—”"~1 '~C— J--—uv-«‘ =
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{

SN .

{

J S B R

SP
Sens. setting . S0 MV__
Recording speed 20 ft/min
Logged depth .. 260 ft__

Flole number

Resistivity
Sens. setting
Recording speed,Z_th/min
Logged depth 260 fc
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Hole No:_...H33 _ _.__
2,570 ft

Elev.: _.

Measured: _ 36 ft
Lignite beds: .

NORTH DAKOTA GEOLOGICAL SURVEY

Map: .._.Mor.L&NE. ______
Locauun T. 1_3_& R.93 W Sec. .20 Tract:

Hole size:

Date: _9-28-77_State:

4 3 in.

Air [__-j

.—ND___ County:__Hettinger. .. __
_cced __ Drilled depth: __

Water K]

240fc
Cored: Yes (X No [’

Remarks: Core hole H 33C was located 50 feet south of H 33; cored interval 41 to 47 feet; recovery 6 feet. .

Lithology ' o Geophysical logs
Recorded by: _Randall Reichert __ Geologists  recorded by: .. Lechner
Gamma Density
Litholo T.C.._2_ Range .100 cps_|T.C. _2_ Range J.OO_.Cps Depth
1thology Recording speed 20 ft/min Recording speed 20t/ min e
Logged depth __240 ft__| Logged depth __240 ft__ E ‘25
= 0- 2 Gravel, yellowish-brown, fine-grained to

36-
- 40-

- 50-
55-
65-

70- 79
79- 86
86-100

40
50

55
65
70

~ 100-116
116-126
126-127
127-130
130-133
~ 133-143

143-152
~ 152232

T 232233

coarse-grained
Sandstone, yellowish-gray, very fine grained
Siltstone, grayish-yellow, clavey

Siltstone, yellowish-gray, clayey
Lignite, black

Claystone, greenish-gray
Lignite, black

Siltstone, medium-gray
Siltstone, greenish-gray, clayey
Siltstone, light-green

Siltstone, greenish-gray, clavey

Siltstone, medium-gray, claycy

Claystone, medium-gray, silty

Lignite, black

Claystone, medium-gray, silty

Lignite. black

Claystone, green

Claystone, dark-brown, silty, carbonaceous

Sandstone, greenish-gray, very fine grained tc
fine-grained

Sandstone, white, very [ine grained, cemented

— 233-240 Sandstone, greenish-gray, very fine grained to

fine-grained

24
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l

| Logged depth __ z&.q_fc__i

-

Sens. setting — 50MV___ ESens. setting Y
Recording speed 20 ft/mim‘P«:cording speedZth/min ‘

Hole number H 33

— e s T

Resistivity 50

Logged depth _ 240 fr
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No: ___H 34 _ ___ Map:__ Burt
Elev.: 2,438 ft _Location: T. 1§iN& ,
Measured: _4§,f£__)géle.' , 45 ft_ *chl% Hole size:
Lignite beds: ._.37-43; 58-60; 90-92; 100-103

o Date: . 9-28-77 _State: _ND __ County: __ Hettinger. ____
R.92_W, Sec... 22, Tract: _bbbb _ Drilled depth: ____240ft ___ _

__4%in._ Air ] Water (X Cored: Yes [ ] No x]

Remarks: - .
Lithology ) ) o Geophysical logs

Recorded by: . Richard Scattolini________ . _____ Geologist®s recorded by: o Lechner_ .

Gamma Density

Licholos T.C..2_Range 100 cps_ [T.C. 2_ Range _100cps {Depth

tthology Recording speed 20/Y/min | Recording speed 20t/ min Z

Logged depth __240 ft__ | Logged depth __240 ft__ 8 g

— 0- 80 No sumples S i — . -.--‘—_j—0°0

00 -

r*
|

| Soaerstyre s e - =

SN RO R e s

80- 84
84- 85
85- 89
89- 90
90- 97

Claystone, grayish-brown
Lignite, black

Claystone, medium-gray
Lignite, black

Claystone, grayish-green, silty

97- 99
99-102

Lignite, black
Claystone, dark-brown, carbonaceous

102-170 Sandstone, greenish-gray

- 170-172
_ 172211

Sandstone, greenish-gray, well cementea
Claystone, medium-gray

— 211-223 Siltstone, medium-gray, clayey

— 223-240 C(laystone, medium-gray

= v:, S‘P}Il
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Hole number H 34

- T T ST T T TTTTT T
‘ Resistivity Depth
| :
Sens. setting 50 MV___Sens. setting —~ .50____ "
Recording speed 20 ft/minRecording speed20 ft/min | & 8
Q
Logged depth _. 240 ft__ ]Loggcd depth _240ft | 5 |
AU S | .____i
~o-o |
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1 o
- ~50 i
!
= =20
j S
: -
«E ~100 !
; S
’ [ -40
- . ;
f L"O '
j TR
B ~ i
. r
- - :
4 —200"%9
: -
__1 -
J —
_‘ L
- 0 |
- ; — -80
— I :’__
I 1
7 | -
z L -ioo
- | .

i
T
o
@
(@]

|
T

250



NORTH DAKOTA GFOLOGICAL SURVEY

Hole No: __ H35 _ __ Map:__ BCHth)L _ Date: ,.lQ-l?_'77§tate __County:_ Hettinger

Elev.:_ 2,408 ft__Location: T. l.’zls( R..?.l__\g/{ Sec._.2__, Tract: bbdb Dnlled depth: __ 220 ft .

Measured: _58 ft INL‘ 860 ft. FWL. Hole size: ___4%in.__ Air [[] Water (X Cored: Yes [] No (X fj

Lignite beds: . . . - : e e e e e

Remarks: ) -

Lithology . o Geophysical logs

Record?d by: _Richard Scattolini - . Geologist N8 recorded by: .. _ Lechner  _ ___
Gamma Density

T.C..2_Range 100 cps_|T.C. _3_ Range 500cps [Depth
Recording speed 20 ft/min Recording speed 20. ft/ min
Logged depth __220 ft___| Logged depth _ 220 ft

Lithology

Fcct
Mecters

- 0- 75 Sandstone, yellowish-brown

~ 75- 76 Claystone, carbonaceous
76- 96 Claystone, grayish-green

= 96- 97 Lignite
97-106 Claystone, medium-gray
106-117 Siltstone

=~ 117-129 Claystone, slightly silty
— 129-139 Sundstone, medium-gray

= 139-142 C(laystone, brown, carbonaceous

= 142-148 Siltstone, grayish-green
148-170 Sandstone, grayish-green

~ 170-171 Lignite, black
— 171-172 Claystone, brown
172-199 Claystone, pale-green
= 199-210 Claystone, dark-brown, carbonaceous

~ 210-220 Sandstone, dark-brown, carbonaceous
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Hale number H 35

SP | Resistivity
Sens. setting —....20 MV Sens. setting —-.100...__

Recording speed 20 ft/minRecording speed 20 ft/min

Logged depth _ 22Q fe___ [Logged depth ... 220 ft_

e c
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No:__ H36__ ___Map:. _Bentley ___ Dace:. 10:14-77 State: ND____ County:_Hettinger
Elev.: - 2,405 ft__ Location: T. 1345 , R 91 ¥, Scc..24. , Tract:._beee __Drilled depth: ___380fr__

Measured: 2,580_ft_ iggél 50 ft %»EV% Hole size: ___4%in. _ Air L] Water[X  Cored: Yes [ ] No X]
Lignite beds: 196-198 . - . B o

Rermarks: . .-
Lithology o Grophysical logs
Record}:)d by: _Richard Scattolini e =— - Geologist 3% recorded by: o Lechner

Gamma Density
T.C.-3_ Range 100.¢cps_|T.C. 3 Range __500 cpsiDepth
Recording speed 20 Ft/min Recording speedZ.O_ft/min

Lithology D
- 9
Logged depth __.380_ft__ | Logged depth __380ft S ;

- 0- 12 Siltstone, brown

12- 16 Lignite, black = bt i
— 16- 18 Claystone, brown, silty B S20 WP rrs as gy e
18- 20 Lignite, black - = e e
20- 32 Claystone, medium-grayish-brown > =
—  32- 33 Sandstone, yellowish-brown, finesgrained
33- 40 Claystone, greenish-cray, silty
= 40- 60 Sandstone, grayish-blue, fine.grained to
medium-grained
60-109 No samples

109-120 Claystone, medium-gray, silty

120-160 No samples

160-175 Claystone, pale-green
175-280 No samples

280-282 Lignite, biack
= 282-290 Sandstone, medium-gray
_ 290-380 No samples

(Logs continued on page 257)




Fole number H 36

; chsnvkty
Sens. setting . .30 MV__ ,S(.ns setting — -

Recording speed . 20 ft/min’ Qecordmg speed 20ft/min

e - i
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S VR NN (R G |

R SR SR TN O |
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Logged depth . 380 ft __ ’Logged depth 380 ft
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No:.__H37 __ _.__Map: North Star Butte _ Date:.10-14:77 State: .ND____ County: ___Grant .

Elev.: 2495 ft__ Location: T. 134%, R.90 & Scc. .8 __, Tract:.._ becc_ Drilled depth: __400fc  _ _ _
Measured: 2,3_5Q_&_3[ég114', _20ft % Hole size: 4%in._ Air (] Water X] Cored: Yes [ ] No X]
Lignite beds: _94-99; 141-144; 177-185; 315-317

Remarks:
Lithology o Yes Geophysical logs
Recorded by: _Richard Scattolini e oo ——-— Geologist & rccorded by: . _Lechner_ .. __.

Gamma Density

T.C.._2_ Range 10Q.cps_|{T.C. -3 Range 500.cps [Depth
Recording speed _Z_O&/min Recording speed 20 f-t/min

Lithology \
Logged depth 400 ft__| Logged depth __400 fo |3 é

— 0- S5 Siltstone, yellowish-brown
5- 7 Claystone, yellow
~ 7- 10 Claystone, brown
_ 10- 12 Claystone, dark-brown, carbonuaceous
12- 13 Claystone, light-brown
= 13- 17 Claystone, light-yellowish-brown, silty
17- 22 Claystone, yellowish-brown
22- 23 Lignite, black
- 23- 26 Claystone, yellowish-brown
26- 37 Claystone, greenish-gray, silty
— 37- 38 Claystone, medium-gray
38- 39 Lignite, black
~  39- 47 Claystonc, medium-gray
— 47- 48 Lignite, black
48- 54 Siltstone, medium-gray
~  54- 86 Claystone, medium-gray, sligchtly silty
— 86- 87 Claystone, dark-brown, carbonaceous
87- 88 Claystone, medium-gray
— 88- 90 Claystone, dark-brown, carbonaceous
— 90- 92 Lignite, black
92- 93 Claystone, medium-gray
— 93- 96 Lignite, black
96-107 Claystone, medium-gray, silty
107-115 Claystone, green
— 115-140 Claystone, medium-gray
140-142 Lignite, black
— 142-165 Sandstone, medium-ray, silty
165-175 Siltstone, medium-gray
175-178 Lignite, black
— 178-180 Claystone, medium-gray
180-185 Lignite, black
— 185-191 Siltstone, medium-gray
191-192 Siltstone, light-brown, sandy
192-197 Siltstone, medium-gray
— 197-207 Sandstone
207-230 Siltstonc, green, sandy

— 230-242 Claystone, medium-gray

~ 242-245 Claystone, dark-brown, carbonuceous
_ 245-257 Claystone, grayish-creen

257-260 Sandstone, medium-gray
— 260-310 No samples

T 310-312 Lignite, black
_. 312-370 Claystonc, medium-gray, sitty

(Logs continued on page 259)
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NORTH DAKO A GEOLOGICAL SURVEY

Hole No: __H39 _ . __Map:_ k_No Topo -Date: 9-29-77  State: ND  County:  Adams
Elev.: 2,505 ft __ Location: Tlil Js R.91 ¥\ Scc. 2, Tract: aam Drilled depth: 180 ft
FNL g . - ¢
Measured: _50 ft ¥k, 9__&____m Hole size: 4 %in. __ Air [ ] Water(X  Cored: Yes | ] Noi x
Surface ownership: -t e e Coalownership:
Lignite beds: _84-92 e e e — e
Remarks: .. . . .. - e e e e e
Lithology Geophysu:al logs
. es
Recorded by: Richard Scartolini Geologists recorded by: ____Lechner ... _____
Gamma Dcnsity
ol T.C..2__. Range 100 CpS _{T.C. 2 Range100 cps . [Pepth
Lithology | Recording speed 2Q. ft/min ‘ Recording speed 20 f¢/min g
Logged depth _180 ft _ | Logged depth _ 180 ft. :: 23
— 0- 21 Sandstone, yellowish-brown, medium grainc.d t
= 21- 27 “Scoria”
_27- 33 Sandstone, yellowish-brown
33- 40 Sandstone, reddish-brown; limonite .
— 40- 81 Sandstone, bluish-gray :
— 81- 87 Lignite, black
_ 87- 88 Claystone, dark-brown, carbonaceous
88- 92 Lignite, black
=~ 92-101 Claystone, light-gray
_ 101-104 Claystone, grayish-brown, carbonaceous
104-108 Claystone, dark-brown, carbonaceous -
— 107-108 Lignite, black —
108-116 Claystone, pale-green, slightly silty ta
~ 116-126 Claystone, grayish-green ’%
— 126-133 Siltstone, dark-brown, clayey, carbonaceous 2
133-135 Lignite, black <
=~ 135-144 Claystone, pale-greenish-gray .
_ 144-146 Claystone, dark-brown, slightly silty, =
carbonaceous
— 146-147 Lignite, black
147-149 Claystone, buff-tan
— 149-161 Claystone, light-green
_ 161-165 Sandstone, pale-green
165-175 Siltstone, grayish-brown, clayey
— 175-180 Sandstone, pale-green _
Hole number—continued
. H 36
Gamma l Density Depth
T.C..2__Range 100¢cps | T.C._3 _Range 300 cps @
Lithology Recording speed 20 ft/min Recording speed 20 | ft/min S 2
Logged depth —380fr | Logged depth__ 380fc | = 2
S “%“:‘t %Oo—- --- =
—— 330 — e - - — -120
y N W36 _400
. cw 'HJ»L
v '________”O‘ln ‘:),-§_ fgaef;/,ﬂ'c 2. 3”1}..2" 8
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Hole No: _ 1140 _ ___ Map: _.Coffm_Buttc —Date: 1Q:13:77_Srate: __ND___ County:_ Grant
Elev.: .—2,420 ft__ Location: T. _.]_-71_ s R._ 90.& . Sec...24_ Tract: ccce. _ Drilled depth: __ 200 ft

5 i .
Measured: _ 95 fo__ ’}\SL 30 fc H.VL Hole size: __4 %in._ Air (] Water XJ  Cored: Yes [] No ]

Lignite beds: 2023 . - _ L L
Remarks: .
Lithology Geophysical logs
.Y
Recorded by: _Richard Scateolini___ . ___ Geologist X% recorded by: __._ Lechner. .. ___
Gamma Density

Litholosy T.C._2_ Range 10Qcps |T.C. _3_ Range _500_cps Depth

! 8 Recording speed 20ft/min | Recording speed 20 ft/min 4

Logged depth 200 ft | Logged depth __200fc__ |2 5

= =
— Q- 18 Siltstone, yellow, clayey - <=, U
- 18- 22 Lignite, black ‘ SR L R -
~ 22- 23 Claystone, light-brown D=2 0 p
_ 23- 30 Clystone, palegreen . g“‘”\(_/_' =
30- 37 Claystone, lighteray N “-ﬁ\' -

— 37- 38 Claystone, dark-gray . .. 2%
38- 47 Cluvstone, medjum=ray
=~ 47- 60 Silistone, medium-gray, clayey o e L

(v Tt 3 ey
ve o

~ 60- 65 Siltstone, dark—grayish-brown, sandy A - \'r.; - ‘_GO =
65- 85 Claystone, dark-brown, carbonaceous, sandy o 1:‘.):: N E
. a— o
~ 83- 88 C(laystone, medium-yray oo T ot 30 F'
_ 83- 89 Lignite N . :
89- 96 Ciaystone, grayish-zreen : 3} = =
— 96-102 Silistore, dark-brown, carbonaceous - - A - -2 /00 -
_102-104 Lignite DS T I I T iR
104-107 Claystone, durk-brown, carbonaccous > CT o 3
- 107-115 Siltstone, dark-erayish-brown, clayey . <
115-120 Sandstone, grayish-brown, clayey I £ '
= 120-125 Claystonz, durk-brown, carbonaceous : ';> i 40

- 125-130 Silistone, brownish-uray
130:145 S:ndstone, datk-brown, carbonuceous, very . )

- fine grained . —
145-170 Sandstone, dark-green, very fine grained

— 170-200 Claystone, dark-brown, carbonuaceous

Hole number—continued

H 37

1 ——— .

Gamma Densicy Depch

T.C.—2_ Range 100¢ps | T.C._3 Range 500 cps
Recording speed 20 ft/min | Recording speed 20 ft/min
|

Logged depth 400 ft Logged depth_ﬂﬁ_

Lithology

~ 370-385 Sandstone, greenish-gray, marly

385-390 Claystone, dark-green, marly, silty

390400 Claystone, dark-green 120

— 400

- _- "",_Z"—._— —— e ——

9 S
I‘rOi7 93—-.«7. JM:,o:/:T(S‘;eCJ.—?“ JL
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Hole number H 40

| Logged de
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Sens. setring —— S0MV__

Recording speed 20 ft/min

- ———— R ]

Resistivity

Sens. setting 2100 __
:‘Rccording speed 20.ft/min

pth _.. 200 ft _ |[Logged depth ..200 fr . _
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No: . H41 _ . __ Map:__ Bentley __Date: 10-12-77 _State: _ND____ County:_Grant

Elev.: _2,380 fr_ Locatlon T. 133 , R.. .9._0_W Sec. 30 _, Tract: .dddd __Drilled depth: —_260f
Mcasurcd:_.’iD_f.c_,_ FSL. 1254t fm. Hole size: __ 4 %in.___ Air L] WaterX] Cored: Yes [ ] No [X
Lignite beds: 2572 . .. . . C L

Rermarks: - .
Lithology ) Geophysical logs
Recorded by: _Richard $ cattolini___________ __ Geologist %  recorded by: .. Lechner
Gamma Density
Lichol T.C..2_ Range 100.¢cps _|T.C. -3_ Range 50Q cps. Depth
tthotogy Recording speed 20ft/min | Recording speed 20 ft/min

Logged depth __ 260 ft___| Logged depth _260 ft § é

— 0- 5 Siltstone, yellowish-brown
5- 6 Limestone, gray
=  6- 16 Siltstone, yellowish-brown, clayey
16- 17 Claystone, light-gray
17- 18 Lignite, black
— 18- 25 Claystone, light-gray
25- 36 Claystone, bluish-green
36- 71 Claystone, medium-gray, slightly silty

71- 72 Claystone, dark-gray, carbonuaccous

72- 74 Lignite, black

— 74- 75 C(laystone, medium-greenish-gray

75- 77 Liguite, black

77- 81 Claystone, grayish-brown

= 81- 93 Siltstone, bluish-green, sandy

93- 95 Siltstone, grayish-green, sandy

95-100 Sandstone, mediumn-gray, very fine grained
— 100-127 Sandstone, medium-gray, very fine grained
127-135 Claystone, brownish-gray

135-145 Siltstone, brownish-gray

-~ 145-160 Sandstone, medium-gray, fine-grained

— 160-168 Siltstone, medium-gray, claycy
168-180 Siltstone, medium-gray, sandy

— 180-182 Siltstone, light-gray, well consolidated
182-195 Siltstone, grayish-brown, sandy
195-235 Suandstone, medium-=ray, finc.grained

— 235-260 Claystong, medium-gray, silty

- - — 244 e
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Hole number H 41

SP Resistivity
Sens. setting .. ..50.MV__iSens. setting —_...100___
Recording speed 20 ft/min[Recording speed 20 ft/min
Logged depth _ 260 ft__ iLogged depth 260 ft
7] O
. b
- 3
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Hole No:____H42

NORTH DAKOTA GEOLOGICAL SURVEY

Map:__ Bentley _ Date: 10-:12:77 _State: .__ND___ County:

Grant

Elev.: 2,355 ft_ Location: T. 135_2;[ , R. _‘9.0_\{&' ,Secc. 32, Tract: _cced __ Drilled depth: __ . 220 fc . _ _

Mecasured: __ 38 ft K ) __‘?7.()_&%&.

Lignite beds: .-99-101; 131-134; 141-143;.192-194 e e

Remarks:
Lithology

Hole size: __ 4 %in.__ Air [_] Water [X

Cored: Yes [ ] No (X

Geophysical logs
. . . . Yes
Recorded by: _Richard Scattolini__ Geologist ¥¥  recorded by: . Lechner . . ...

Lith Ology

Gamma

T.C.—2_Range 100 cps
Recording speed 20ft/min

Logged depth _220 ft

Density

T.C. _3_ Range 500cps [Pepth
Recording speed ZQ.&/ min

-
o)
19
aQ
[¢]
Q.
a.
(1]
~3
-
o o
o
N
S
|m
Feet
Meters

0-

2-

3.

5-
20-
21-
32-
34-
39-
40-
50-
55-
57-
74-
87-
90-
94-

W

20
21
32
34
39
40
50
55
57
74
87
90
94
95

95-106
— 106-108
— 108-129
129-133
— 133-140
- 140-141
141-150
— 150-165

~ 165-173
~173-175
_175-188

188-190
~ 190220

Claystone, yellowish-brown

Lignite, brown

Claystone, yellowish-gray

Claystone, brownish-gray

Lignite, black

Claystone, bluish-green

Lignite, black

Claystone, dark-brown, carbonaccous
Lignite, black

Claystonc, greenish-gray

Claystone, dark-brown, carbonuceous
Lignite, black

Claystone, medium-gray, silty
Siltstone, lightsto medium-gray
Siltstone, medium<gray, clayey
Claystone, medium-gray

Lignite, black

Claystone, medium-grayish-green, silty
Claystone, dark-brown, carbonaccous
Siltstone, light-gray, cluyey

Lignite, black

Clayslone, grayish-green

Lignite, black

Claystone, medium-gray

Claystone, brownish-gray, silty

Sandstone, brownish-gray, fine-grained

Claystone, medium—gray
Sandstone, light-greenish-gray, tine-grained
Lignite, black

Sundstone, medium-gray

220
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Hole number H 42

{

| S T W S
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Ao

I

SP
Sens. setting 20 MV._ _
Recording speed 20 ft/min
th _. 220 fr

Logged dep

Resistivity
Sens. setting
Recording speedg(lftlmin

— Logged depth .. 220 ft __

- ———
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No:___H43 __ Map: Lelpz;g’> NW _ _Datc AQ:12-77 State: ___ND__County:_Grant __ _____

Elev.:.-2,410 ft_ Location: T.1345, R.90_W . Scc._26_, Tract:. . bech _ Drilled depth: __ _300 fe_

Measured: 2,200 ft %Zg%c 35 ft_ {-‘L\\K% Hole size: __43%.in.__ Air L] Water K]  Cored: Yes &] No [

Lignite beds: ..47-57:260-263. . . N

Remarks: Core hole H 43C was located 45 fe=t north of H 43; cored interval was 48 to 585 feet recovery 105

feet.
Lithology Yes Geophysical lugs ce
Recorded by: _Richard Scattolini Geologists®  recorded by: ..o Lechner . _. .
Gamima Density

T.C._ 2 Rangc 100 CPS T.C. 3 Range SOQ_PS Depth
Recording speed20_ ft/min | Recording speed 20 ft/min

Lithology o
-
Logged depth __300 ft___ | Logged depth __300ft __ E 25

- 0- 3 Sandstone, light-brown
3- 40 Sandstone, yellowish-brown, poorly con-
solidated

= 40- 48 Sandstone, grayish-grcen
- 48- 56 Lignite, black
56- 62 Claystone, medium-gray
— 62- 64 Lignite, black
64- 71 Claystone, medium-gray, silty
71- 75 Claystone, dark-brown, carbonaceous
— 75- 90 Claystone, medium-gray

= 90- 97 Siltstone, medium-gray, clayey
~ 97- 98 Lignite, black

98-102 Claystone, grayish-green
- 102-109 Siltstone, medium-gray, sandy
— 109-135 Claystone, light-to medium.gray

I
1

e Sl et nt i S EORE AR I
o [
. [

e -
IS anet

~ 135-168 Siltstone, medium-gray, sandy

168-174 Claystone, light-gray

174-177 Sandstone, brownish-gray
— 177-178 Lignite, black
178-196 Sandstone, medium-gray

196-201 Claystone, medium-gray

201-204 Claystone, dark-brown, carbonaceous
. 204-205 Lignite, black

205-215 CQlaystone, pale-greenishgray
— 215-218 Sandstone, dark-brown, carbonaccous
218-224 Claystone, pale-green
224-240 Siltstone, light-to medium-gray

240-254 Claystone, light-greenish-gray

T 254-256 Lignite, black
— 256-260 Siltstone, grayish-brown
260-300 Suandstone, grayish-green, finc-rained

- l . —iQ0
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Hole number H 43
e ik e s
Resistivity Depth
Sens. sctting — .50 MV__ Sens. setting _-..100

Recording speed 20 ft/minRecording speed 20 ft/min
Logged depth —. 300 ft __ [Logged depth . 300 ft

B TeoLs SNy
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No:___ . H44_ _ __Map: _No TOpo —___Date: 10-14-77_State: __ND___ County:__Grant _

o ——

Elev.: — 2,315 ft__ Locanon T. 13,3& R._QO_\’{'( Sec...12_, Tract: __aadd __ Drilled depth: __1_8_Q__f_c_____,_ .
Measured: 1,056 ft_ roix RO 30_5_,-m Hole size: ___4 % in,__ Air [_3 Water (X Cored: Yes [ ] No (X
Lignite beds: .,_51;5&;_.58:61; 94-97 _ . . . L .

Remarks: .. .
Lithology . Geophysical logs
Recorded by: _Richard Scattolini .. __._ Geologist v&  recorded by: .. _Lechner_.. . ...

Gamina Density

T.C..2__Range 100.cps _ |T.C. _3_ Range 50Q cps {Pepth
Recording speed 20ft/min | Recording speed 20ft/ min

Logged depth __170 ft___ | Logged depth __ 164 ft _

Lithology

Fect
Mcters

— 0- 30 Sandstone, yeHowish-brown, fine.grained

— 30- 37 Sandstone, yellowish-brown, very coarse grained
37- 52 Claystone, light-gray

— 52- 56 Lignite, black
56 58 Claystone, dark-brown, carbonaceous
— 58- 60 Lignite, black
60- 68 Claystone, grayish-brown, carbonaceous
68- 75 Claystone, medium-gray, slightly silty
— 75- 86 Claystone, very dark brown, carbonaceous
86- 88 Silistone, very dark brown, carbonaceous
~ 88- 91 Sandstone, very dark brown, carbonaceous
~ 91- 95 Siltstone, very dark brown, carbonaceous
95-100 Sandstone, pale-greenish-gray, fine-grained
— 100-101 Lignite, black
— 101-102 Sandstone, grayish-green
102-180 Sandstone, greenish-gray

: "—- v -_:— B ,f}wé ocftﬁTC. 2. 3'—';-‘ -

] (07

- ~20550
- —

- ~250

- -~ -80
- -

- ~300

— L. —100
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Sens. setting __50.MV___
Recording speed 20_ ft/min
Logged depth ._. 17 ofe _

Sp

Hole number

Resistivity

Sens. setting —__1
Recording speed 20ft/min
Logged depth 170 ft = __
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Hole No: __H45 _ __ Map:__

NORTH DAKOTA GEOLOGICAL SURVEY

_Leipzig 2 NW__ Date:.10:14:77 State: _ND___ County:_Grant__
Elev.:.-2,335. 6t Location: T. _1_3i§ , R. _8__9_%; .Sec..32 _, Tract: baaa __Drilled depth: __ 200 ft  _ .
Measured: 50 ft____ ﬁé,azz_&%ﬁ, Hole size: __4 %in.__ Air []
Lignite beds: . _66-69:72-74; 104-106; 113-115

Water D_S]

Cored: Yes [ ] No [X]

Remarks: i
Lithology o Geophysical logs
Recorded by: . — e — .o Geologist 88 recorded by: . Lechner -
Gamma Density
Licholoay T.C..2__ Range 100 ¢ps_ | T.C. 3 Range300cps  [Depth
1thology Recording speed 20 ft/min | Recording s eed20_ft/min 2
g 5p g sp Lz
Logged depth 196 ft | Logged depth _200ft E %
— No Samples
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Hole number
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e e e e amis e Em et eas W oaw * .

HoleNo:__H46 ___ Map: No Topo Date: 10-11:77 State: __ND__ County:_Grant
Elev.:__2,515 ft Locanon T.134§ x R.9_Q__§ Sec._10 ., Tract:.._ccdd_ Drilled depth: 400 fr_

Measured: _15 ft FSL L3SQ£tFWL Hole size: __4%in. _ Air [_] Water X] Cored: Yes [] No (X
Lignite beds: ..36-39;122:126; 169-172; 206-212; 316318 _

Remarks: g

Lithology n v Geophysical logs

Recorded by: Richard Scattolini__________ ___ _ Geologist3& rccorded by: .___ Lechner . _ _
ZGamma Density

T.C:22_ Range 100 cps_|T.C. 3 Range iOO_qa_ [Pepth
Recording speed 20ft/min Recording speed 20 ft/ min
Logged depth _400 ft | Logged depth __ 400 ft

Lithology

Feet
Meters

- 0- 15 Sandstone, yellowish-brown, silty

~ 15- 35 Claystone, yellowish-brown; limonite

= 35- 37 Lignite, black
37- 60 Claystone, medium-greenish-gray, slightly
silty

— 60- 65 Claystone, dark-gray, carbonaceous
65- 66 Lignite, black
66- 77 Claystone, dark-brown, very carbonaceous
~ 77- 83 Claystone, light-grayish-green
83- 84 Lignite
84- 86 Claystone, greenish-gray
— 86- 90 Sandstone greenish-gray
90- 91 Lignite
91-101 Claystone, dark-brown, carbonaceous
— 101-118 Siitstone, medium-gray
118-122 Claystone, grayish-brown
T 122-126 Siltstone, greenish-gray
— 126-128 Lignite, black
128-155 Siltstone, grayish-green, clayey

= 15§5-165 Claystone, grayish-green, silty

= 165-167 Claystone, dark-gray, carbonaceous
167-168 Lignite, black
168-195 Claystone, medium-gray

= 195-197 Claystone, dark-brown, carbonaceous
~ 197-206 Claystone, medium-gray
206-208 Lignite, black
- 208-210 Claystone, medium-gray
210-215 Lignite, black
215-235 Siltstone, light-brownish-gray

" 235-240 Sandstone, medium-gray

— 240-260 Siltstone, medium-gray, clayey

~ 260-300 Claystone, light-green

~ 300-320 Sandstone, medium-gray, silty 1 300

" 320-345 Claystone, light-gray

-i00

~ 345-350 Claystone, dark-brown, carbonaceous
— 350-370 Claystone, light-grayish-brown

350




Hole number—continued

H 46
Gamma Density D-;t’l.t.
Lithol T.C._2_Range_100cps | T.C._3__ Range 500 cps v
1thology Recording speed 20_ft/min | Recording speed 20 ft/min g 2
Logged depth 400 fr w2
:370—400 Sandstone, medium-gray, silty
- ey Tl EVE = |
- ~450
- -140
- L
- =
- -500
- - —~160
- o
- 550
- - —180
- 600
- I
- 2800
- L .
- l - 700
- | L
_ ; - 220
- % L
- | -
- i 750
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H 46

Hole number
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Hole No:__H47 _ ___ Map:
Elev.:_ 2,480 fr_

Measured: 25 ft ___

——

Lo«.ation T. 1342 R90_§' Sec..2. ., Tract: ..

}SL ._._635_f.§ mL, Hole size:
ngﬂltc beds: ._79-82; 125- 128; 169-174; 247- 249; 294 297

Leipzig 2 NW __ Dace: 10-6-77__State: ____ND County:_Grant
dece __ Drilled depth: ___400ft_.__ -
Water (X

4%in. __ Air ]

Cored: Yes [

Nom

-- e — e et = =ttt o e e e -

Rcmarl\S' - .

Lithology o o Geophysical lnp

Recordgc)l by: Richard Scattolini Geologist % recorded by: ___Lechner __  _ ____
Gamma Density

Lithology

T.C.-2_ Range 100 ¢cps
Recording speed 20 ft/min

Logged depth 400 fr

T.C. -3_ Range 500 cps [Depth
Recording speed 20 ft/ min

Logged depth __400 ft E é

—~ 0- 2 Siltstone, yellow
2- 3 Claystone, light-brown
~ 3- 8 Claystone, dark-brown, carbonaceous
.. 8- 10 Sandstone, light-brown, finesgrained to
medium-grained
=~ 10- 20 Sandstone, yellow, finegraincd to medium-
grained

20- 23 Lignite, black
-~ 23- 27 Claystone, dark-brown, carbonaceous
27- 31 Claystone, greenish-gray
— 31- 32 Lignite, black
32- 39 Claystone, greenish-gray
— 39- 40 Lignite, black
— 40- 70 Claystone, greenish-gray
70- 71 Lignite, black
= 71- 73 Claystone, dark-brown, carbonaceous
- 73- 78 Claystone, grayish-brown, carbonaceous
78- 81 Lignite, black
— 81- 90 Claystone
— 90-113 Sandstone, grayish-green
113-120 Claystone, green
— 120-125 Sandstone
125-128 Claystone, greenish-gray
128-131 Lignite, black
~ 131-150 Claystone, grayish-green
150-151 Claystone, dark-brown, carbonaceous
— 151-160 Claystone, medium-gray
160-161 Lignite, black
~ 161-166 Claystone, medium-gray
-~ 166-174 Lignite, black
174-181 Claystone, medinm-gray
=~ 181-190 Siltstone, light-green
— 190-210 Siltstone, medium+ray, claycy

— 210-240 Siltstone, brown

— 240-246 Claystone, medium-gray
.. 246-247 Siltstone, light-brown
247-291 Sandstone, medium-gray

= 291-294 Lignite, black

~ 294-300 Qlaystone, medium-gray
300-309 Siltstone, medium-gray, sandy

= 309-320 Sandstonc, mediun-gray, silty

77 320-322 Siltstone, medium-gray

~ 322-325 Claystone, very dark brown, carbonaceous
325-340 Claystone, medium-gray, silty

™ 3404400 No samples

(o]

. 26560 .

300

-i00

-350




Hole number—continued

H 47

Lithology

Gamma

T.C..2__ Range 100 cps
Recording speed 20_ft/min

Density
T.C._.3 __Range 300 cps

depth___400fr

Recording spcchl&lmin

Depth

Fect
Mcters

Logged depth__400 fr

275
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Hole number H 47

Resistivity

Sens. setting— 20 MV___ ISens. setting .~ 100____
Recording speed 20_ ft/minRecording speed2Q.f/min
Logged depth . 400.ft __ [Logged depth 400 ft . __
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No:_.._H.48__ ___ Map:__ Leipzig 2 NW.__ Date: 10:6:77__State: __ND___ County: Grant
Elev.: 2,418 ft_ Location: T. 1345 R. 82_3/ . Sec._ 18, Tract: __aaad__ Drilled depth: _ 3206t . . _
Measured: 528 ft %gi 40 fL_g‘gi. Hole size: __4%in.__ Air (]  Water (X Cored: Yes [] No (¥
Lignite beds: .. -11; 39-43; 96-98; 175-177; 297-299

Remarks:

Lithology ) o Yes Geophysical logs
Recorded by: _Richard Scatrolini e e——= Geologist 38 recorded by: Lechner .
Gamma Density
. T.C..2_ Range 100 ¢ps |T.C. _3_ Range .50Qcps {Depth
Lithology . o . 20 £t/ s "
o/ Recording speed 20'%/min | Recording speed 20_!Y/ min g
Logged depth 320 ft | Logged depth __320ft E g
= 0- 5 Siltstone, brownish-yellow = . SR % T
5- 7 Lignite, black __-_r::_g_' ;——_—————ﬂip— e
~  7- 11 Siltstone, yellowish-brown . —F i'f
-~ 11- 24 Siltstone, brownish-yellow, clayey ; - - 820 -

N
o

24- 38 Claystone, pale-greenish-gray
— 38- 39 Lignite, black

_39- 41 Siltstone, medium-gray, clayey N ;;:m-;ﬁ'f'.\f.'i-i"
41- 42 Lignite, black e g

~ 42- 58 Sandstone, greenish-gray T, R
58- 59 Lignite, black AR

— 59- 65 Claystone, light-grayish-green T ”’\:;—"Q L)
65- 70 Sandstone, grayish-green B

— 70- 71 Lignite, black '

— 71- 75 Claystone, grayish-green Lo
75- 80 No samples

— 80- 82 Claystone, grayish-green )

_  82- 97 Claystone, medium-gray e s
97- 98 Lignite, black

- 98-106 Claystone, medium-gray

— 106-117 Claystone, light-green
117-145 Siltstone, light-green

a0 s
0
o

\
TR

|

o
N
w.i |

BRI T T

!
4

= 145-170 Sandstone, pale-green

150

= 170-175 Claystone, light-green

175-176 Lignite, black

176-188 Claystone, pale-green

— 188-220 Claystone, medium-grayish-green, silty

7 220-223 Lignite, black
— 223-246 Claystone, grayish-green, silty

T 246-290 Cluystone, grayish-brown

= 290-298 C(laystone, grayish-green
298-306 Claystone, brown
306-320 Sandstone, light-green

- i \p e - H¥8 }f-:-—-——«-—w-.::——— e ] —100
: BRI = e

I
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Hole number H 48

Sens. setting - 50.MV___ Sens. setting 29 ____
Recording speed 20 ft/ minRecording speed 20 ft/min
Logged depth . 320 ft__ |Logged depth ..320 ft_ __

b -

4

| Y I |
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No:__H49 _ Map:__ Leipzig 2 NW __ Date:.10-5:77_State: _ND__ County:___Grant _____
Elev.: 2,370 ft Locatxon T 133k, R.~89_\l§ Sec...32., Tract: cccc. __ Drilled depth: _320 fr_ .

Mcasured: 100 ft ?SL 30 fc }F‘&'%. Hole size: ___4%.in. _ Air (L] Water Xl  Cored: Yes [} No Xj
Lignite beds: .. 118:120; 157-159; 226-228 e .

Remarks: o .
Litholog - Geophysical logs
Recordcg by: _Hal Qwen__ . ..~ -— Geologist ¥ recorded by: .. Lechner_ . _ _

Gamma - Density
T.C._2_Range 100.cps_|T.C. _3_ Range 500.cps {Pepth
Recording speed ZQ&lmm Recording speed 20_ft/ min
Logged depth 319 ft_ | Logged depth __320 ft___

Lithology

Feet
Meters

= 0- 3 Sandstone, brown;some limonite
3- 25 Sandstone, brown

— 25- 47 Sandstone, medium-gray

~ 47- 48 Limestone
48- 66 Sandstone, medium-gray

— 66- 67 Limestone
67- 70 Sandstone, medium-gray
= 70- 74 Limestone
— 74- 83 Sandstone, medium-gray
88- 95 Limestone
~ 95-115 Sandstone, medium-gray

— 115-118 Lignite
— 118-125 Siltstone, medium-gray
125-126 Lignite
— 126-133 Siltstone, medium-gray
_ 133-134 Lignite
134-144 Claystone, medium-gray
— 144-145 Lignite
145-151 Claystone, medium-gray
— 151-152 Lignite
__152-160 Siltstone, medium-brown
160-172 Siltstone, medium-gray
~ 172-173 Limestone
173-175 Siltstone, medium-brown
~ 175-230 Sandstone

T7230-233 Lignite
_233-235 Limestone
235-263 Siltstone, medium-gray

T 263-270 Claystone, carbonaceous
T 270-280 No samples
T 280-293 Siltstone, medium-brown

T 293-295 Lignite
—295-320 Siltstone, medium-brown

)__L:;_im_% _J?aciw] ey ‘



Hole number H 49

i e e e e
SpP Resistivity Depth
Sens. sctting...SQ.MV..__ Sens. setting —- 2100 @
Recording speed 20 ft/minRecording speed 20 ft/min | 2 8
(4]
| Logged depth __. 319.ft _ [Logged depth .. 319.ft.__|m =
-] FO—-0 i
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: L
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No:___ H50 an:..H@.&LLQLIﬁL@.S.E. -

b3 YEL
Measured: 1,280 ft_ }g‘f 42 ft _Fwi,

Lignite beds: 216218

Hole size:

__4%in. _ Air [

Date: __10-3:77 State: . _ND__ County:_ _Grant
Elev.: ..2,295 ft__ Location: T. Lls.g, R. -,8_9..% . Sec. .14 Tract: ._ccbb _ Drilled depehs _ 260 fc .
Water X

Cored: Yes [] No K]

Remarks: B i

Lithology ) o Geophysical l()gs

Recorded by: _Randall Reichert e—e—s - ..—.Geologist & recorded by: ____ Lechner _ . _ .
Gamina Density

Lithology

T.C...2_Range 10Q.cps_
Recording speed 20ft/min
Logged depth 260 fr

T.C. 3. Range 200 cps
Recording speed 20f/min
Logged depth __257 ft

- 15
16
24

- 30

33
-~ 35
36

- 105

135
- 140

T 168

172
- 175
185
T 195
- 196
208
— 208.5

- 15

- 16
- 24
- 30
- 33

- 35
- 36
- 60

-105

-135

-140
-168

-172

-175
-185
-195
-196
-208
-208.5
=217
-219
-260

Sandstone, ycllowish-gray, very fine grained

Sandstone, orange, very fine grained
Lignite, black

Sandstone, ycllowish-gray, very fine grained
Claystone, dark-brownish-gray, silty,
carbonaceous

Lignite, black

Claystone, brownish-gray, silty

Siltstone, light-gray, clayey

Sandstone, light-gray, very fine grained

Siltstone, light-gray, claycy

Sundstone, medium-gray, very fine grained

Siltstone, lightgray, clayey
Claystone, light-gray, silty

Claystone, medium-gray

Claystone, brownish-gray, carbonaceous
Siltstone, medium-gray, clayey
Claystone, medium-gray, silty
Limestone, dark-gray

Claystone, medium-gray

Lignite, black

Siltstone, medium-gray, sandy

Lignite, black

Sandstone, grecnish-gray, finegrained to
very fine grained

‘_z 2 g

/

v} T /37 03T
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Hole number

282

H 50

e
SP Resistivity Depth
Sens. setting —50MV ____ Sens. setting — 2% _____ B l
Recording speed 20_ ft/minRecording speed 20 ft/min | & g |
Q
Logged depth ... 260 ft._ Logged depth ..260.ft. _|d = |
r_4 —— . n - ... - - o—— - - - . - .- - - - e pa e —— -‘b
- o-o0 |
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No:____H 51.__ ___Map: _Heart Butte SE__ Date:._10:5-77 State: __ND___ County:_Grant__
Tract: .dddd _

_4%in. _ Air [} Water X]

18

ey

Elev.: .. 2,350 ft_ Location: T. 1}_5_1\51(’ R..&&&, Sec. .
b, O.s & FEL .
Measured: 60 ft ___ Fsr, 18 ft_ . Hole size:

LR, 9

Lignite beds: _78-81;114-118;239-241

Remarks:
Lithology
Recorded by: _Randall Reichert

Drilled depth: _300ft__
Cored: Yes [ ] No

. Geophysical logs
<o Geologist %' recorded by:

Lechner _ .

-

Gamma

Lithology Recording speed 20 ft/min

Logged depth __300.ft.__

Density
T.C. -3 Range _500 cps
Recording speed 20 ft/ min
Logged depth __300 ft

Feet

Depth

Meters

0- 1
10

Sandstone, yellowishgray, very fine grained
Claystone, yellowish-gray, silty

12
15
20
21
23

Claystone, dark-brown, silty, carbonaceous
Claystone, light-yellowishgray, silty
Claystone, yellowish-gray

Siltstone, yellowish-gray, clayey
Claystone, medium-gray

25
31
32

Lignite, bluck
Claystone, medium-gray
Sandstone, very light gray, very fine grained,

cemented
Claystone, medium-gray, silty
Claystone, dark-gray, silty

32-
35-

35
36

36-
38-

38
39

Claystone, greenish-gray
Sandstone, white, very finc grained, cemented

39- 46 Claystone, medium-gray

46-
43-

48
63

Lignite, black
Sandstone, greenish-gray, very fine grained to

fine-grained

63- 64 Lignite, black

64- 65

Sandstone, medium-gray, very fine grained

65-
70-

70
75

Lignite, black
Sandstone, greenish-gray, very fine grained

75-
76-

76
80

Claystone, medium-gray

Lignite, black

80- 90 Siltstone, medium-gray, sandy

90- 92
92- 93

Claystone, medium-gray. silty
Limestone, durk-gray

93-100 Siltstone, medium-gray, clayey

=100-107
107-112

Claystone, green
Claystone, medium-gray

T112-117
-117-122

Liznite, black
Claystone, greenish-gray, silty

122-128 Claystone, greenish-gray, silty

—128-135 Claystone, brownish-gray

135-142 Siltstone, medium-gray, clayey

142-145
—145-147

Limestone, dark-gray
Siltstone, medium-gray, clavey

PRI
PO B

147-152 Claystone, medium-gray, silty

S SR

T 152-155 Claystone, brownish-gray, silty

--155-160

Sandstone, light-gray, very finc grained

160-164 Claystone, light-gray, silty

R
Y P

T 164 172
172173

Claystone, light-gray
Lignite, black

173177
- 177-178
_178-180

Claystone, light-gray, silty
Claystone, brown, silty

Siltstone, light-gray, clayey c
Claystone, light-gray, silty e
Lignite, black —
Siltstone, light-gray. claycy

Siltstone, brown, clayey, carbonaceous
Siltstone, lightgray, clayey

Claystone, light-gray

Siltstone, brown, cluyey, carbonaceous
Siltstone, greenish-gray, clayey

Sandstone, greenish-gray, very fine grained

130-183
—183-184
_184-185

185-190
—190-192

192-196
~ 196-200
—200-215

215-232

283
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Hole number  H 51
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SP

Sens. setting —.50.MV ____
Recording speed 20 ft/min
Logged depth _ 300 ft _ [Logged depth .-300 ft_ __
r— —o——————— o =s — .- - - erm me * «  masae

Resistivity

Sens. setting — -0V "
Recording speedgg_&/min

e
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No:___H52 ___ Map: ___chem_ —c __Darte: . 10-12:77 State: __ND__ County:_ Hettinger . .____
Elev.: 2,535 ft Locanon T.135§, R94. _#, Sec...30_, Tract: .ccbb _ Drilled depth: __520fc . _ _

Measured: 1,050 ft F .2.5. ft___g&ll.. Hole size: ___4%in. _ Air (] Water[X] Cored: Yes [] No X
Lignite beds: 5-9; 164-172; 220-223; 331-353; 355-357; 412-415; 482-485;

Remarks: _
Lithology Geophysical ]ng\
Recorded by: _Richard Scattolini — Geologist X2 recorded by: . __ Lechner =

Gamma Density
T.C._2_ Range 100 cps_|T.C. 3 Range 500&;:; Depth
Recording speed 20 ft/min | Recording speed 20. ft/ min

Lithology .
Logged depth __520 ft___ | Logged depth __520 ft___ é é

— 0- 2 Claystone, yellowish-brown, silty
2- 6 Lignite, black
—  6- 25 Claystone, grayish-brown

— 25- 27 Claystone, greenish-gray
27- 38 Siltstone
~ 38- 45 Sandstone, grayish-green

~ 45- 47 Sandstone, grayish-green, well cemented
47- 77 Sandstone, grayish-green

»
.
oy ey e
o
'

— 77- 79 Sandstone, grayish-green, well cemented
79-115 Sandstone, grayish-green

~ 115-125 Claystone, medium-gray

— 125-127 Claystone, dark-gray, carbonaceous
127-142 Claystone, medium-gray

~ 142-162 Siltstone, medium-gray

— 162-171 Lignite, black

— 171-200 Claystone, ercenish-gray, slightly silty

— 200-213 Siltstone, medium-gray

— 213-215 Lignite, black

215-220 Claystone, medium-gray, silty
220-230 Siltstone, medium-gray

— 230-240 Claystone, greenish-gray

— 240-329 Claystone, medium-gray, silty

— 329-351 Lignite, black




Hole number—continued

H 52

Lithology

385415

416423
423440

440-445
445460

460485

485499

499-502
502-520

Sandstone, medium-gray, silty

Siltstone, light-brown, clayey

Claystone, dark-brown, carbonaceous

Sandstone, greenish-gray
No samples

Siltstone, dark-gray, sandy

Sandstone, medium-gray, fine grained to
medium-grained

Lignite, black

Sandstone, medium-gray

Gamma

Density

T.C..2__Range _100cps | T.C._3 _Range _500cp
Recording speed 20 ft/min | Recording speed 20 ft/min
Logged depth___520fr | Logged dep

Depth

Feet
Mcrers

th_520ft

~120

400

450

-140

——
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SP
Sens. setting — S50 MV _

Recording speed 20 ft/min Recording speed 20ft/min
Logged depth . 520 fr. lLoggcd depth
i

i
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Hole number—continued

SP
Sens. setting .50 MV

Logged depth ___ 520 ft __

H 52

i s
1 Resistivity
Sens. setting _____50__

Recording speed 20 ft/ min Recording specdzd,&/ min
Logged depth . 520 ft
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NORTH DAKOTA GFOLOGICAL SURVEY

Hole No:___ . H33 __ Map: ___Havsloc -‘_,____Datc 10-15-77_State: __ ND___ County:__Hettinger =
Elev.:._2,570.ft__ Location: T. 135‘& R.. 96 W, Sec. .24, Tract: ddec__ Drilled depth: _ 360 ft

Measured: _90 ft__ ?SL. 1,000 ft@l&t Hole size: 4 %in.__ Air (_] Water [¥  Cored: ch [J No [2(}
Lignite beds: __50-54; 60-65; 89-91; 163-172; 201-207 _

Remarks: i
Lithology Geophysical logs
Recorded by: . . HalOwen . _ Geologist ¥ recorded by: ..___Lechner

Camma Density
T.C.._2_Range 100 ¢ps |T.C. _3_ Range 500 cps [Depth
Recordmg speed 20 f/min | Recording speed 20. £t min
Logged depth __ 360 ft | Logged depth __360 fr___

Lithology

Feet
Meters

= 0- 17 Sandstone, brown

— 17- 25 Siltstone, medium-brown

- 25- 29 Siltstone, gray
29- 30 Lignite
30- 42 Claystone, gray
~ 42- 43 Lignite
43- 48 Claystone
48- 55 Lignite
_ 55- 60 Claystone
60- 64 Lignite
— 64- 90 Siltstone, gray

— 90- 96 Lignite

- 9€-105 Siltstone, gray
105-109 Limestone, gray

— 109-122 Claystone, gray

T 122-127 Limestone
_127-145 Claystone, gray

~ 145-150 Claystone, dark-gray

T 150-155 No samples
- 155-160 Claystone, gray
160-170 Lignite

T 170-190 Siltstone, gray

T 190-193 Limestone

-~ 193-197 Siltstone, gray
197-203 Lignite

— 203-220 Siltstone, dark-gray

"7 220-245 Sandstone

~ 245-360 No samples

— _.320}_’_ R . S L

- - ,2 —— }yg A S 3 - B o
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Hole number H 53

Sp
Sens. setting . S0.MV___
Recording speed 20 ft/min
Logged depth _360 ft _

R

— [Logged depth 360 ft

Resistivity
Sens. setting . 50____

Recording speed 20ft/min

S O SR S Y N N |
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No:__B1 Map: Zlnch\lttL Date: 10-18-77 State: __ND___County:_Dunn__
Elev.: _Z.LZJ-ft__Locauon T. 1__3‘8 R._93_W Sec.. 20, Tract:_cbee _ Drilled depeh: ___500 ft

Measured:l,é’cﬁo,ﬁ_ l-‘SL. J.JEL. i-‘WL. Hole size: ___4%in._ Air L]  Water (X Cored: Yes ] No @Q
Lignite beds: . ..38-40; 50-52; 184-187; 252-261; 327-331; 404-406; 459-474

Remarks: i
Lithology vea Geophysical logs
Recorded by: -Richard Scattolini_ . ___Geologist 3 recorded by: .___Lechner _ . ___

Gamma Density

T.C.—2_Range 100 ¢ps_|T.C. _3_ Range 500 cps [Depth
Recording speed 20 ft/min | Recording spcedZD- ft/ min

Lithology -
Logged depth __ 500 ft__ | Logged depth __500 ft E é

- 0- 2 Sandstone, yellowish-brown
2- 4 Siltstone, brown
4- 10 Sandstone, yellowish-brown
— 10- 13 C(Claystone, yellowish-gray
13- 31 No samples
= 31 38 Claystone, light-gray
38- 39 Claystone, brown, carbonaceous
39- 40 Lignite, black
— 40- 50 Claystone, lightgray
50- 53 Claystone, dark-brown, carbonaceous
— 53- 55 Lignite, black
55- 60 Siltstone, medium-gray
60- 75 Sandstone, medium-gray, very fine grained
- 75- 76 Lignite, black
76-106 Siltstone, medium-gray, clayey

= 106-107 Claystone, dark-gray, carbonaceous
_107-132 Claystone, light-gray

~—132-135 Siltstone, olive-drab

_ 135-140 Siitstone, medium-gray
140-145 Claystone, medium-gray

— 145-150 Siltstone, medium-gray, sandy
150-171 Claystone, greenish-gray

= 171-174 C(laystone, dark-brown, carbonaceous

—174-175 Lignite, black

- 175-184 C(Claystone, greenish-gray
184-187 Lignite, black

— 187-188 Sandstone, olive-drab

_ 188-205 Siltstone, greenish-gray, sandy
205-230 Claystone, greenish-gray, silty

i atal el

~T230-250 Siltstone, medium-gray

— 250-255 Lignite, black

~ 255-259 Siltstone, greenish-gray
259-260 Lignite, black

— 260-280 Siltstone, greenishgray

" 280-302 Siltstone, greenish-gray, clayey, carbonaceous

~ 302-305 Claystone, medium-gray, silty
— 305-310 Siltstone, medium-gray, clayey
310-311 Lignite, black
— 311-315 Claystone, medium-gray, silty
315-322 Claystone, light-gray, silty
322-323 Sandstonc, medium-gray, very fine grained,
- cemented
323-329 Siltstone, greenish-gray, sandy
— 329-335 Lignite, black

215-247  SQiltetane hrownich-orav carhanaceang




Hole number—continued
B1

Lithology

—— ———

- 343-365

365-370
~ 370-387
— 387402

- 402-404
404-410
410426

- 426429
429435
- 435450

~ 450460
= 460480

=~ 480-500

Siltstone, greenishgray, clayey, carbonaceous
Claystone, medium-gray, silty

Siltstone, medium-gray, claycy

Siltstone, greenish-gray, clayey

Siltstone, brown, carbonaceous
Lignite, black

Claystone, medium-gray silty
Siltstone, medium-gray
Sandstonc, greenish-gray, silty
Siltstone, medium-gray, sandy

Sandstone, greenish-gray, very fine graincd
Lignite, black

Sandstonc, greenish-gray, very fine grained

.‘" -3

Gamma Density Depth
T.C..2__Range_100cps | T.C._3 Range _500 cps o
Recording speed 20_ft/min | Recording speed 20 ft/min g 2

Logged depth___500fr | Logged depth_500ft | &= =

-120

—+400

292
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B1
S0
20ft/min
500 ft

rding speed

Resistivity
setting —.....

Hole number

Sens.
&/ minReco

gged depth _. 500.ftc__ |Logged depth .

20 MV_ .

Recording speed 20

| Lo

L
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Sens. setting ——.
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Hole number—continued
B1

SP Resistivity
Sens. sctting 20 MV Sens. setting_____ 50 ..
Recording speed _20 ft/minRecording speed 20ft/ min
Logged depth ___500 ft _ {Logged depth 500 ft
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No: B2 ____Map:_Emerson_ ... Date: .10-18-77_State: _ND__ County:_Dunn__

Elev.:. 2,350 ft___Location: T. 142 s, R. 9_3_\}{/ Scc. .. 1Q.., Tract:.._ aadd__ Drilled depth: _ _ 600 fr

Mcasurcd:.&_ﬁ_ﬁ_ﬁ_% 20 _fE___ m Holc size: ___4%in.__ Air D Water X]  Cored: Yes [ ] No KJ

Lignite beds: . _15-18: 71-76; 102-105; 187-195; 206-208; 303-305; 359-366; 380-382; 493496; 509-518
__522-524; 527-530 T

Remarks:
Lithology ve, Grophysical lop
Recorded by: _Richard Scattolini -  wee ——-- Geologist X recorded by: ___Yechner __

Gamma Density
T.C...2_ Range 100.cps_|T.C. 3 Range 500 cps Depth
Recording speed ZD.(t/min Recording speed ZQ&/min

Lichology @
Logged depth __ 600 ft_ | Logged depth ___596 ft § 23

= 0- 10 Sandstone, brownish-yellow, medium.grained

— 10- 13 Claystone, yellowish-brown

13- 16 Lignite, very dark-brownish-black
16- 31 Claystone, medium-=rayish-green
— 31. 41 Sandstone, grayish-green, silty

— 41- 46 Claystone, lightgreen, slightly siity
46- 64 Siltstone, medium-gray, sandy

= 64- 71 Sandstone, medium-gray

— 71- 76 Lignite, black
76- 90 Claystone, grayish-green, silty

= 90-102 Claystone, medium-gray

= 102-103 Claystone, very dark brown, carbonaceous
103-105 Lignite, black
105-121 Sandstone, medium-gray, very fine grained, silty
— 121-125 Claystone, very dark-grayish-black; lignitic
125-128 Claystone, dark-brown, carbonaccous
128-138 Sandstone, medium-gray, sity
- 138-143 Claystone, grayish-green

143-170 Siltstone, lightgray, sandy

~ 170-186 Claystone, light-gray
— 186-195 Lignite, black

~ 195-201 Sandstone, grayish-green, very finc grained

~ 201-205 Lignite, black

205-212 Sandstone, medium—gray, fine-grained
212-215 Claystone, medium-gray

— 215-252 Sandstone, medium-gray, very fine grained

— 252-254 Sandstonc, mediumn-cray, very fine grained,
- well consolidated i
254-257 Sandstone, medium-gray, very fine graoined
— 257-260 Claystone, medium-gray
260-267 Sandstone, medium-gray, very fine grained
267-270 Siltstone, medium-groy
— 270-278 Claystone, mediun-grayish-creen
278-298 Siltstone, medium-gray, sundy
T 298-299 Lignite, black
— 299-308 Claystone, medium-gray; plunt fragments,
carbonaccous
— 308-310 Lignite, black
- 310-338 Siltstone, medium-zrayish-green
338-360 No samples

295



Hole number—~continued
B2

Gamma Density TL)-—z:';t.h—
T.C. Range 100cps | T.C._3 Range 500 cps
Rccordmg speed _ZQ._ft/mm Recording speed 20 ft/min
Loggsd denrh 596 ft.

Lithology

Fect
Mcters

370-382 Claystone. medium-gray, silty
362-386 Lignitc, bluck

386408 Siltstone, medium-gray, clayey . ot
408410 Lignite, black

410420 Claystone, grayish-grcen
420600 No samples

(60

r S .
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Hole number

Resistivity
Sens. setting .50 MV___ Sens. setting
Recording speed 20 ft/min Recording speed 20 ft/min |
Logged depth __. .600 fr.__ {Logged depth .._600 fr .

fm i e

seds

B2




Hole number—continued
B2

Sp Resistivity Dcpth%
Sens. setting __30MV____ Sens. seteing__._. 50_.__. 2
Recording speed 20 ft/minRecording speed20ft/ min | 3 8 |
Logged depth ___600 ft _ |Logged depth . 600 ft &= Z
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NORTH DAKOTA GEOLOGICAL SURVEY

HoleNo:_ B3 _ . Map:__MELQ\?Eg___ —. —Date:.10-19:77_State: _NDP__ County: Dunn
Elev.:.. 2,310.ft__ Location: T..143% R, 96& . Sec. 14, Tract: _baab__ Drilled depth: ___ 620t _

Measured: 40_ft ___¥sK, 240.0_&%%. Hole size:

FNL

4%in. _ Air [J WaterX] Cored: Yes [ ] No [X]

Lignite beds: 80-87; 144-146; 151-153: 172-191; 253-255;‘33_2‘-334;‘:_55~6-360§“376-{379; 46-2_ﬁ6‘i,5i4-549 B

Remarks:

Lithology ‘ vea Geophysical logs

Recorded by: _Randall Reichert — Geologist x&  rccorded by: .. Lechmer
Gamma Density

Lithology

T.C...2_ Range .100cps |T.C. 3_ Range 500 cps Depth
Recording speed 20ftmin Recording speed Zo_f‘/ min

Logged depth __619 ft___ ! Logged depth __620 ft é é

- 71- 73
73- 80
80- 86
- 86-100

= 100-107
107-115
115-120

~ 120122
122-125
125143

- 143-147
147-150
150-155

~ 155-162
162-168

- 168-173

173-195

195-223

T 223-225
— 225-235
235-252

252-253
- 253-267
267-268
T~ 268-276
- 276-300

300-315
315-335

335-342

342-343
— 343355
255-363

Gravel, medium-gray, sandy, finegrained to
medium-grained

Sandstone, yellowish-gray, very fine grained to
medium-grained

Lignite, black

Sandstone, medium-gray, very fine grained
Lignite, black

Siltstone, greenish-gray, clayey

Sandstone, medium-gray, very fine grained
Siltstone, medium-gray, clayey

Claystone, medium-gray

Lignite, black

Sittstone, medium-gray

Claystone, medium-gray, silty, carbonaceous
Lignite, black

Claystone, medium-gray, silty

Lignite, black

Siltstone, light-gray

Lignite, black

Siltstone, light-gray, clayey

Lignite, black

Claystone, medium-gray, carbonaceous, silty

Siltstone, medium-gray, clayey
Claystone, medium-gray, carbonaceous
Siltstone, greenishgray, clayey

Lignite, black

Siltstone, greenish-gray, clayey, carbonaceous
Lignite, black

Sittstone, medium-gray, clayey

Sandstone, medium-gray, very fine grained

Claystone, medium-gray, silty
Siltstone, grayish-green, clayey, carbonaceous

Claystone, medium-gray, carbonaceous

Lunestone, dark-gray
Claystone, greenish-gray, siity
Lignite, bluck




Hole number—continued

Lithology

370-386
386-396

396-398
398410

410414
414418
418426
426427
427432
432445
445462

462468
468472
472474
474476

_ 476485

486498
498499

_ 499-542

~ 542-550
" 550-572

572-595

" 595-597

597-600
600-606
606-607
607-620

Gamina

T.C..2 __Range__100c¢ps
Recording speed 20 ft/min

Logged depth 619f

Density

T.C._3__Range _500 cpg

Recording speed 20 ft/min

Logged depth 620 ft

i

Depth

Claystone, medium-gray
Claystone, greenish-gray, silty

Claystone, green, carbonaccous
Claystone greenish-gray, silty

Claystone, green

Claystone, greenish-gray, silty
Siltstone, medium<gray, clayey
Limestone, dark-gray
Siltstone, greenish-gray, clayey
Claystone, greenish-gray, silty
Claystone, light-gray, silty

Lignite, black

Claystone, medium-gray, silty, carbonaceous
Lignite, black

Claystone, medium-gray, silty

Claystone, light-gray, silty

Claystone, greenish-gray, silty

Lignite, black

Claystone, light-gray, silty

Lignite, black

Claystone light-gray, silty

Sandstone, light-gray, very fine grained

Lignite, black

Siltstone, lightgray
Claystone, medium-gray, silty
Lignite, black

Claystone, light-gray

300
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Hole number B3

- T T e
SP | Resistiviey Depth'

Sens. setting — .SOMV..__ Sens. setting — ... 50..__
Recording speed _20 ft/minRecording speed 20 ft/min

| Logged depth .. 619 ft _ |Logged depth . 619.ft __
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Hole number—continued
B3

i . s .
; Resistivity

Sens. secting .. 50.MV.___ Sens. setting___ 50 _.
Recording speed _20_ ft/ min|Recording speed 20t/ min
Logged depth __619 ft. .. iLogged depth 619 ft
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Hole No: __. B4 __  _ __

NORTH DAKOTA GEOLOGICAL SURVEY

Map: _ Manning NW__

__Date:.10-:20-77 State:

Elev.: 2,430 ft__ Location: T. 142g R._ 97\\' Sec. .

Mcasured:

I'NL

194 fr _sst, __ 7.1t ﬂ%. Hole size:

No Gamma-log.

12 Trace:.
_{/‘,i_n:.___ Alf [-]
Lignitc beds: . _74-76: 78-83;109-114; 118-128; 142-144; 247-250; 270-277; 398-400; 479-488

_-ND__County:_Dunn__
_bbbb_

Water @

Drilled depth: _660.ft

Cored: Yes [ No X

Remarks:
Lithology Geophysical lugq
Recorded by: . _Richard Scattolipi Geologist X recorded by: ... ___Lechner
Gamina Density

Lithology

TC.—_——Range .
Recording speed 20 ft/min

Logged depth

_ 6551t

T.C. 3 Range 50Q.cps. [Depth

Recording speed ZNth/min
Logged depth __655 ft

Feet

Meters

- 25- 37
— 37- 40

— 40- 52
- 52-73

- 13- 77
77- 81
81- 95

-~ 95-100

~ 100-101
_ 101-109

109-112
= 112-118
_ 118126

126-151
- 131-133

133-142
— 142-149
_ 149173

— 173-195

= 195-200
~ 200-220

T 220-241
T 241-250

~ 250-252
— 252-260
260-270

— 270-275
- 275-300

~ 300-305
— 305-345

T 345-360

Sandstone, brownish-yellow

Siltstone, brownish-yellow, clayey
Siltstone, light-gray, well cemented
Siltstone, medium-gray, clayey

Claystone, medium-gray, slightly silty

Lignite, very dark-brownish-black
Claystone, dark-brown, carbonaceous

Lignite, very dark-brownish-black, woody

Sandstone, medium-gray, silty

Lignite, black

Siltstone, medium-gray

Lignite, black

Claystone, medium-greenish-gray
Lignite, black

Siltstone, medium-gray, clayey
Sandstone, medium-gray
Claystone, greenish-gray
Siltstone, greenish-gray, clavey
Claystone, grayish-grcen, silty

Sandstone, greenish-gray, fine-grained

Sandstone

No samples

Claystone, grayish-green

Siltstone, dark-brown, carbonaceous
Lignite, black

Claystone, medium-green
Claystone, medium-gray

Lignite, black

Sandstone, green, marly

Siltstone, darkgreen
Sandstone, green, silty

Siltstone, grayish-green
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Hole number—continued

Lithology

390-392
392400
400412

412418
418427
427428
428466

466471

47147s
475480
480-490

490-525

525-595

595-596
596 618

618-620
620-660

Lignite, black

Claystone, light-gray
Siltstone light-gray
Claystone, light-zray, silty
Siitstone, light-gray
Lignite, black

Claystone, light-gray, silty

Lignite, black
Sandstone, medium-gray
Lignite, black

Siltstone, light-gray
Sandstone, medium-gray

Claystone, medium-gray

Lignite, black

Siltstone, medium-gray

Lignite, black

Sandstone, medium-gray

JD—c;J\_

Feet
Mcters

B 4
Gamma Density

T.C. Range T.C._3__Range _300¢cp

Recording speed20__ft/min Recording speed 20 ft/min

Logged depth __6_55_‘& Logged depth _655 ft
e 380 e e e
— Cmee me - .._._‘ ¢00.—;T e
B TN ' ¥ SRR, -
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Sens. setting . 50MV___Sens, setting — .
Recording speed 20 ft/ min|Recording speed 20 ft/min
Logged depth _. 655 ft_ [Logged depth 655 ft ___

Hole number

Reststivity
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Hole number—continued

B4

Sp | Resistivity Depth!
Sens. setting_.__5QMV __ Sens.sctting___ 50 ___ g
Recording speed _20 1Y minchcording speed 20t/ min | g 3 {

Logged depth __._655 ft _ lLogged depth 655 fr | W =
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No:__ B.S_ . ___Map:. Belficld _Date:.10-20-77_State: ._ND___ County: _Stark. . ____
Elev.: 2,580 ft___ Locatxon T. -H‘Qg R. 99 W Sec. .24 _ Tract: . b.C.CC Dnllcd depth: __ 700 ft
Measured: 2,565 ft_ x-t:m\ 60 fr_ ﬂVL Hole size: ___4%in. _ Air [} Water X]  Cored: Yes [] Nof 5(}

Lignite beds: . 40-47; 76-78; 220-228; 339-341; 355-358: 402-405; 421-423; 529-531; 547-549; 690-696

Remarks: No Gamma-log.

Litholo - O ophysical lup
Recor:iéﬁ by: _Richard Scattolini __ .. _ Ccologist:glx recorded by: ____ L Lechner
Gamma Density
. T.C.—— Range ... |T.C. 3__ Range 500 cps. [Pepth
Lithology Recording speed 20ftmin | Recording speed 20 ft/ min

o B
Logged depth _700 ft___ | Logged depth _700ft E g

- 0- S Siltstone, yellowish-brown
5- 17 Claystone, yellowish-brown, silty

17- 25 Claystone, medium-gray

25- 26 Siltstone, medium-ray
— 26- 27 Lignite, black
27- 28 Claystone, brown, carbonaceous
~ 28- 3§ Clystone, green
— 35- 38 Sandstone, medium-gray, fine-grained
38- 41 Siltstone, medium-gray
— 41- 47 Lignite, black
47- 55 Claystone, dark-brown, carbonaceous; trace of
- lignite at 53 ft
— 55- 60 Claystone, grayish-green, silty
60- 64 Sandstone, medium-gray
— 64- 67 CQlaystone, medium-gray
— 67- 81 CQlaystone, dark-brown, carbonaceous
81- 84 Lignite, black
= 84- 95 Siltstone, medium-gray
— 95-127 Sandstone, medium-gray, silty
127-133 Siltstone, medium-gray

- 133-142 Sandstone, grayish-green

T 142-158 Claystone grayish-grecn
" 158170 Claystone green

170-182 Claystone, grayish-green, silty

- 182-185 Sandstone, medium-=gray, silty
— 185-214 Claystone, medium-gray

214-216 Lignite, black
T7216-220 Claystone, medium-gray
—220-227 Lignite, black

227-242 (laystonc, grayish-green, silty

242-256 Sundstone, grayish-green
256-271 Claystone, medium-gray, silty

271-272 Lignite, black
-~ 1272285 Claystone, dark-green, silty
__285-295 Siltstone, medium-gray
295-311 Sandstone, medium-gray, silty

311-314  Lignite, black
—314-370 Sandstone, medium-gray
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Hole number—continued

B5

Lithology .

Gamma
T.C. Range
Recording speed

T.C._3__Range _500 cpj
20 ft/min Recording speed 20ft/inin

Logged cepth 700 ft___ | Logged depth_700 ft

370400

400407
407412
412419
419420
420423
423425
425430
430440
440-480

480538

538-541

541-544
544 547
547-550
550-551
551-570
570-580

580-600

600-629

629-631
631-690

690-700

No samples

Lignite, black

No samples

Claystone, medium-gray, silty

Lignite, black

Claystone, medium-gray

Lignite, black

Sandstonc, medium-gray, clayey
Siltstone, medium-gray, clayey

Siltstone, medium-gray, well consolidated

No sainpics

Lignite, black

No samples

Lignite, black

No samples

Lignitc, black

No samiples 4
Claystone, medium-gray

Sandstone, medium-gray

Claystone, light-gray

Lignite, black
Claystone, light-gray

Claystone, light-gray

Lol

Depth

Fect
Mcters

308

i
|
|




Hole number B5

Resistivity
Sens. setting .. SOMV__ 'Sens, setting .. 20____

| Recording speed 20_ ft/minRecording speed 20 ft/min |

' Logged depth _. 700 ft__ Logged depth .. 700 ft____

i |
Lot -1‘MJ.-~L-.1_._L__J_,.H-_I*A_T_

|
§ IO E
! _ .
- |
- . ;
? |
—i - '
-’ —‘--.
! =
-

S SR DR W N I
1

S SR SO N O T D T |

)

309



Hole number—continued
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No:__B6 -.—Map: _Belfield NE___ __ Datc: 10-:20-77_Scate: __ND___ County:_Billings ... ..__ _

Elev.: 2,635 ft__ Location: T. 1415 , R. 98_%, Scc. 28 , Tract: .dddd _ Drilled depth: ___ 620 ft
Mcasured: 125 ft__ l}%& 50 fe_ £ Holesize: _ 4%in.__ Air ] Water K] Cored: Yes [ No (¥
Lignite beds: _160-164; 220-222; 368-372; 382-389; 508-513

Remarks:  No Gamma-log.
Lithology vee Geophysical logs
Recorded by: —. - e+ ae. — Geologist No  recorded by: . Lechner.. .

Gamma Density

T.C... —Range - __.__|T.C. _3_ Range 500 cps {Pepth
Recording speed 20 ft/min | Recording speed20. £t/ min

Logged depth 611 ft | Logged depth __ 610 fr __ |

Lithology

Feet
Mecters

— 0- 12 Sandstone, yellowish-brown

— 12- 18 Siltstone, yellowish-brown
18- 25 Claystone, licht-brown
— 25620 No samples

TR T TE




Hole number—continued
Bé6

Lithology

Gamma

T.C. Range
Recording speed —20ft/min

Loggeddepth__611ft

e

386 -

vz

312

RS _._:-___ $00 -

e “*7 $20 ;oo s =
st i e

;. ———em ._5‘60 - __;.‘..-

L. LlEl ;

-Density

T.C._3__Range 500 cps
Recording speed 20 ft/min

Logged depth _610 ft
I T




Hole number B6

______ e e s =i a e Ce e g

SP Resistivity | Depth,
Sens. setting —_ .20 MV___ Sens. setting 50 ____!
Recording speed 2Q_ ft/minRecording speed 20ft/min
| Logged depth _. 611.ft___ Logged depth ..611 ft . _

}_ ———

- Fo~-0 !
- - |
i
— L i
; .
H | :
T i
- =50
| ' .
7 T -20
- = :
A L
. L
O N '
= —=1Q0
| .
i N
R T -s0
- X ‘
- —150
| '
- r
~ —206 89
- -
i
4 -
. —250
]
- -80,
d ;
{
-.1 —
i
- -300
. -
_ -100
- ~35C

r
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Hole number—continued

B6
SP Resistivity Dcpt};[
Sens. setting S0 MV___ Sens. setting___50.____ g |
Recording speed 20 _ft/min/Recording speed 20fymin | § 3 !
Logged depth ___611.ft _ |Logged depth 611 ft w2
i |
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No: L1 Map:._Lc.f_f_lNW._ Date:._ 9-27-77 State:

Elev.:
Measured: 2,540 ft_ %%C 350 ft glxk Hole size:
Lignite beds: ...128-130; 220-230.

4%in. __ Air (]

Remarks: .

Lithology ) o
Recorded by: _Richard Scattolini

. Yes
Geologist xx

Geophysical logs
recorded by: ___Lechner__

__ND__ County:__Adams
2,825 ft I ocation: T. 132% , R. 98w . Sec.__3%_, Tract: _addc _ Drilled depth: __ _ 300 fr

Water (X Cored: Yes (] No X]

Gamma

T.C.2_ Range 100 cps
Recording speed Z.th/min

Logged depth 300 ft

Lithology

Density

T.C. —2_ Range 100 cps [Depth
Recording speed 20t/ min

b g
Logged depth __300 fr E é‘;

~— 0- 6 Sandstone, yellowish-brown
6- 18 Siltstone, yellowish-brown
— 18- 20 Siitstone, reddish-brown, clayey

— 20- 45 Siltstone, brown, clayey

= 45- 50 Sandstone
~ 50- 120 No samples

—120-128
123129
129-135
—135-140
140-146
- 146-151
151-169
T 169-172

—172-182
—182-193
= 193-201

- 201-207
207212
212-213
—~ 213215
215218
~218-232
_ 232247
247-261

— 261-268
— 268275

275-283
" 283-288
-- 288-289

289-297
= 297-300

Claystone, grayish-brown

Lignite, black

Claystone, medium-gray
Qlaystone, bluish-green

Claystone, light-gray

Claystone, dark-gray, carbonaceous
Claystone, light-grayish-green
Lignite, black

Siltstone, grayish-green
Claystone, grayish-brown, carbonaceous
Siltstone, light-gray, sandy

Claystone, medium-gray

Claystone, dark-brown, carbonaceous
Lignite, black

Siltstone, medium-gray, clayey
Claystone, light-gray

Lignite, black

Siltstone, medium-gray

Claystone, medium-gray, silty

Claystone, dark-brown, carbonaccous
Siltstone, dark-eray, carbonaceous
Claystone, grecnish-dark-gray
Claystone, dark-grayish-brown, silty
Lignite, black

Sandstone, grayish-green, finegrained
Siltstone, dark-grayish-grecn
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Hole number
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No:__ L2 __ ____Map: Scranton NE

-« --Date: 9-27-77 . State:

X
Elev.: _2:825 ft__ Location: T. _13_.2,§ , R.99._w, Sce. 14 ., Tract: cede

XNE

X . )
Measured: 40 fr _ FsL, 700 fr F{Kvi Hole size: 4 %in. ___ Air L] Water [

Coal ownership:

Surface ownership:

Lignite beds: __54-60;118-120;176-179;217-221;225-227:237-246;249-253;307-310;318-322 —

ND ... .County: Bowman

Drilled depeh: 346 ft
Cored: Yes []

No [x]

Remarks: _ —_ . : —ee —
Lithology .. Geophysical logs
Recordegd by:_Richard Scattolini Geologist ™ rccorded by: Lechner

Gamma Dcnsity

Lithology

T.C..2._. Rangc 100.cps_
Recording speed 20 ft/min
Logged depth _346 ft __

T.C. 2__. Range _100Q.cps
Recording speed 20 &/ min

Logged depth _346 ft____

- 15
23

- 235
35
40

~- 60
67
70

- 72

81

86

- 87
91

103
-105
_117

119
~135

143
-155

- 15
- 23
- 235
- 35
- 40
- 54
- 60

- 67
- 70
-72
- 81
- 86
- 87

- 96
-103
-105
-117
-119
-135
-143
-155
-346

Sandstone, yellowish-brown
Siltstone, yellowish-brown
Lignite, black

Claystone, gray

Lignite, black

Siltstone, grayish-brown, sandy
Sandstone, grayish-green

No samples

Lignite, black

Claystone, bluish-gray

Lignite, black

Claystone, grayish-green

Claystone, bluish-green, silty

Claystone, medium-gray; shell fragments
Claystone, dark-brown, carbonaceous
Claystone, grayish-brown, carbonaceous
Claystone, medium-gray

Claystone, dark-brown, carbonaceous
Claystone, greenish-gray, silty

Lignite, black

Claystone, grayish-green

Lignite, black

Claystone, greenish-gray

Siltstone, medium-gray, clayey
Claystone, medium-gray

No samples
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No:__L3.__ _ ___Map:_ Amidon SE - - Date: 9-4-77 State: ND .County: Bowman
Elev.: _2,997 ft __ Location: T. 1~3£_2_§ , R.lQ,l_\§, Scc. 8., Tract: cddd Drilled depth: 200 ft
Measured: 78 ft }fl;?f 2,625 ftg\!\;lllx_, Hole size: 4% in.  Air (K Water L]  Cored: Yes [[] No (X

Surface ownership: - _ Coal ownership:

Lignite beds: _22-28:55-59:93-110;144-151;157-160___

Remarks: . S . —
Lithology o ve, Geophysical logs
Recorded by: _Richard Scattolini Geologist s recorded by: — Lechner

Gamma Decnsity

T.C..2._ Range 100.cps_|T.C. 2 . Range 100 ¢cps Pepth
Recording speed 20 Ft/min Recording speed 20. ﬁ7/ min o

Logged depth _200 ft __ | Logged depth J200f Lx.§

Lithology

_— O- 8 Sandstone, yellowish-brown
8- 24 Claystone, yellowish-brown

24- 29 Lignite, black
29- 40 Claystone, grayish-yellow

40- 54 Sandstone, yellow

54- 59 Lignite, black
59- 80 Claystone, yellowish-brown

_. 80-200 No samples

—100
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NORTH DAKOTA GFOLOGICAL SURVFEY

Hole No:__ L4 __ _ __ Map:_Tal.bAQt.Bu_tte_ ~Date: 94-77 . State:  ND _County: Bowman
Elev.: 2912 ft _ Location: T. 1.32%& R.10,1_}\(3<, Scc. 22 _, Tract: aaaa Drilled depth: 180 ft )
Measurcd:.ﬁﬂ_ﬁ_g{{, __26__1&& Hole size: __4%in.___ Air [J  Water [X]  Cored: Yes [] No [X]
Surface ownership: Coal ownership: o
Lignite beds: _18-20:22-25:58-63 . — — —-
Remarks: e e
Lithology Geophysical logs
Recorded by: Richard Scattolini Geologist ¥ recorded by: Lechner

Gamma Dcnsity

T.C..2_ Range 100.cps_
Recording speed 20 ft/min

Logged depth _180 ft

Lithology

T.C. 2_ Range 100 cps [Depth

Recording specd 20 ft/min
Logged depth _180 ft_

Fect

Meters

0-

- 16-
18-

16

18
21

Sandstone, yellowish-brown, fine-grained

Lignite, black
Claystone, yellowish-brown, carbonaceous

21- 25
25- 47

- 47- 49

49- 56
56- 58
58- 63
63- 81

31- 98
98-112

—

= 112-121
— 121-136
136 141
— 141-154
~ 154-171

—

— 171-180

-

Lignite

Claystone, medium-gray

Lignite, black; claystone, dark-brown,

carbonaceous
Claystone, yellowish-medium-gray

Claystone, dark-brown, carbonaceous
Lignite, black

Claystone, medium-gray

Claystone, grayish-green, silty

Claystone, medium-dark-gray

Claystone, pale-greenish-gray

Claystone, medium-gray, slightly silty

Siitstone, medium-gray, siliceous

Siltstone, medium-gray, sandy

Claystone, medium-gray, silty

Sandstone, medium-gray, clayey
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NORTH DAKOTA GEOLOGICAL SURVFEY

Hole No: ___ L5 _ ____ Map: _Talbot Butte. .Date: 9477 State: ND __County: Bowman

Elev.: 3,010 ft __ Iocation: T. 1325§ , R, IOI}VX Sce. 26 Teact: becc  Drilled depth: 200 ft
Measured: 2,622 ft ‘&% 65 fr Is-‘tgldic Hole size: __4%in. _ Air ] Water K] Cored: Yes [] No &

Surface ownership: Coal ownership: .

Lignite beds: 9-14;72-83 N _ _ -

Remarks: . } - R —

Lithology . . C=ophysical logs

Recorded by: Richard Scattolini Geologist ¥ recorded by: Lechner
Gamma Density

T.C..2_ Range 100cps |T.C. 2 _ Range 100cps [Depth
Recording speed 20(t/imin | Recording speed 2Q ft/ min

Lithology "
Logged depth _200.ft __ | Logged depth _ 200 fr é é

— 0- 2 C(Claystone, yellow, silty
2- 6 Claystone, yellowish-brown
— 6- 11 Lignite, black
11- 22 Claystone, dark-brown, carbonaceous; wood
fragments
— 22- 32 Claystone, medium-dark-gray
32- 33 Claystone, light-yellow
~ 33- 38 Claystone, yellowish-dark-brown, silty
~ 38- 40 Sandstone, yellow
40- 47 Claystone, medium dark-gray, silty
— 47- 52 Lignite, black
52- 59 Claystone, dark-brownishgray
— 59- 61 Claystone, yeilow
61- 66 Claystone, medium-dark-gray
66- 69 Sandstone, gray, clayey
= 69- 72 Claystone, gray, silty
— 72- 81 Lignite
81- 84 Claystone, brown-gray, silty
— 84-103 Claystone, medium-gray
. 103-104 Lignite, black
104-106 Claystone, dark-brown, carbonaceous
—106-118 Claystone, light-green, silty
_ 118-132 Claystone, medium-gray, silty
132-170 Sandstone, grayish-green, very fine grained

—170-171 Siltstone, yellowish-brown
. 171-172 Lignite, black

172-185 Claystone, medium-gray
— 185-200 Claystone, brown

=t
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NORTH DAKOTA GFOLOGICAL SURVEY

Hole No: __ L6 __ _ ___ Map: Stewart Lake _ _Date:9-477  State: ND  County: Bowman
Elev.: 2,957 ft Iocatlon T. _1_3_2_‘5«‘( R. 10" W See. 8, Tract: decc Drilled depeh: 100 ft
Measured: 48 ft FSL. 2,626 ftmxs, Hole size: __4%in. _ Air [ ] Water K] Cored: Yes '] No X]
Surface ownership: e Coal ownership: e,
Lignite beds:__16-19;72-74:86-89 e —— _
Remarks: e _— o
Litiology ] o ves Ocophysical logs
Recorded by: _Richard Scattolini Geologist ¥ rccorded by: Lechner
Gamma Dcnsity
Lichol T.C..2__ Range 100.cps_|T.C. 2__. Range 100 cps [Depth
oy . . . .
tehotogy Recording speed 20 ft/imin Recording specd 20 ft/min g
Logged depth _100fr Logged depth _ ] 100 f_t_ 18 5
N =
=~ 0- 17 Sandstone, yellow e -0 -0
— 17- 19 Lignite, black
19- 20 Claystone, brown, carbonaceous
T 20- 41 Siltstone, pale-green, sandy, very fine grained
—41- 42 Siltstone, light-brown
_ 42- 56 Siltstone, light-green, sandy
56- 59 Claystone, brown, carbonaceous
_ 59- 72 Sandstone, pale-green, silty ”
~172- 75 Lignite, black =
_ 75- 77 Claystone, pale-green, silty =
77- 78 Siltstone, green, siliceous v
— 78- 82 Claystone, pale-green, silty - =
_ 82- 85 Claystone, very dark-gray, carbonaceous £
85- 91 C(laystone, very dark gray, carbonaceous : o £ - ST =
- 91-100 Claystone, very dark-greenish-brown [ o dLe = .
- I o 3’ ,5?11;{? &naa% /oo«.,s/r_rc o. 3,071'..‘~ o
_ : T A R LR ]
_ }_ ~40
- —150
- | 20060
- 250
- — —-80
- ~300
- L —i00
- [-—350
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Hole number L6

Resistivity

Sens. setting __S0MV___ iSens. setting 20
Recording speed 20 fi/minRecording speed 20 ft/min
Logged depth _100ft Logged depth 100 fr
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NORTH DAKOTA GFOLOGICAL SURVEY

HoleNo: L7 __ ____ Map: _Al‘rﬁdgg SE . & Date: 9-4-77  _State: ND . _County: Bowman

Elev.:_.é:Ql_S_.fE___lfﬁgtioni T.132xx R.102w, Sec. 12 | Tracr:  dddd  Dyrilled depth: 200 ft .
°E . . - )

Measured:_20 ft FSL, 2_7_5__f_t_§w'i Hole size: __4%in. __ Air (] Water X Cored: Yes [7 No [¥

Surface ownership: Coal ownership: N
Lignite beds:_ 30-35;37-39;109-118;167-192 .
Remarks: — - —
Lithology ) o ves Oeophysical logs
Recorded by: Richard Scattolini Geologist 8  recorded by: ___Lechner

Gamma Density

T.C..2_Range 100 ¢ps_|T.C. 2. Range 100 cps [Depth
Recording speed 20 ft/imin | Recording speed 20 ft/min

Lithology »
Logged depth _200 ft | Logged depth _200ft | 3 é
o

— 0- 12 Sandstone, gray, fine-grained

= 12- 14 Sandstone, yellow, silty
14- 26 Sandstone, gray, fine.grained
26- 39 Lignite, black

— 39- 43 C(laystone, medium-gray

Hocma /s TL

— 43- 45 Claystone, medium-grayish-brown, carbonaceous
45- 50 Claystone, light-gray
50-104 Claystone, light-gray, slightly silty

—

= 104-119 Lignite, black
= 119-127 Claystone, brownish-gray, carbonaceous

= 127-166 Claystone, grayish-green

~ 166-171 Lignite, black

= 171-173 Claystone, medium-gray
. 173-193 Lignite, black

T 193-200 Claystone, medium-gray

—
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Hole number L7

!
SP Resistivity Depth!

Sens. setting — SOMV__ Sens. setting 30 «

Recording speed 20 ft/minRecording speed 20ft/min | g
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NORTH DAKOTA GFOLOGICAL SURVEY

HoleNo: __ L8 _______ Map: _cha:_LaLL._‘k_, Date:. 9-27-77 _State: __ND__ County: _ Slope
Elev.: 2,788 ft_ Locanon T. 133 , RI98 _w,Scc.. 14, Tract:. asad __ Drilled depth: 520 ft_ .

Measurcd:‘_f.B,Qit..__-\'?SL, 75 _ff__ FWK, Hole size: ___4%in._ Air L]  Water X Cored: Yes Cl No X
Lignite beds: .20-23; 32-35; 95-100; 109-112; 250-252; 275:278; 313:316; 329-332

Remarks:

Lithology Yo .cophysu.ll lub\
Recorded by: _Randall Reichert ——-— Geologist xx recorded by: . __ Lechner

Gamma Density
T.C._2_ Range 10Qcps |T.C. _2_ Range 100 cps Depth
Recording speed 20 {t/min | Recording speed 20 f/min

Lithology g
Logged depth ___ 520 ft_| Logged depth _ 520 ft S é
~ 2

— 0- 6 Sandstone, yellowish-gray, very fine grained
6- 13 Sandstone, brownish-yellow, very fine grained
13- 19 Claystone, yelowish-gray
— 19- 21 Lignite, bluck
21- 24 Claystone, madium-gray, silty
— 24- 25 Lignite, black
25- 29 Claystone, medium-gray
29- 35 Lignite, black
— 35- 39 Sandstone, yellowishgray, very fine grained
39- 46 Claystone, greenish-gray
— 46- 51 Sandstone, medium-gray, very fine grained
51- 53 Siltstone, medium<ray
~ 53. 60 Claystone, medium-gray, silty
— 60- 64 Claystone, medium-gray
64- 67 Cluystone, dark-brown, silty, carbonuceous
— 67- 70 Claystone, greenish-gray
— 70- 80 Siltstone, medium-gray, clayey
80- 85 Siltstone, medium-gray, sandy
— 85- 91 Sandstone, medium-gray, very fine grained
— 91-100 Lignite, black
100-103 Siltstone, light<gray, cluyey
—103-110 Liznite
_110-115 Claystone, grayish-green, silty
113-120 Claystone, medium-gray, silty
~120-126 Siltstone, medium-gray, clayey
126-130 Claystone, medium-gray, silty
~130-135 Siltstone, medium-gray, sandy
135-140 Siltstone, medium-gray, clayey
T 140-144  Siitstone, lizht<gray, clayey
—144-153 Silrstone, lizhtgray, sandy
158-214 Sundstone, licht-gray, very fine grained

" 214-218 Lignite, black
—218-234 Claystone, lightyray, silty

"7234-241 Claystone, medium-gray, silty
— 241-242 Sundstone, lizhi-gray, very fine grained, ccmented
242-247 Siltstone, lightgray, silty
= 247-253 Liunite, black
_ 233-260 Siltstone, mediwn-eray, clayey
260-268 Claystone, medium-gray, silty
—265-270 Lignite, black
270-274  Claystone, brownishray, sitty, carbonaceous
274-276 C(laystone, brownish-gray, silty, carboaaceous
— 276-280  Ligaite, black
280-283 (lavstone, brownish<ray, silty, carbonaceous
T 283-293  Siltstene, lightsreenishyray, clayey
_ 295310 Saadstone, hj}u -greennshiyray, sery e grained
310-317  Lignite, bluck
— 317-320 Siitstonz, brownish-eray
320-323 Silistone, greenish-gray, clayey
T 323-38  Claystone, medium-eray, silty
~.328-331 Lignite, black
331-333  Sandstone, lizht-gray, sery fine grained,
cemented




L8

Gamma Density D_c—p-:r

. T.C._2_Range _100cps | T.C._2 Range 100 cps o
Lithology Recording speed 20 _f/min | Recording speed 20{¢/min g S
Logged depth___520fr | Logged depth_520ft | % =

-485 Siltstone, greenish-gray, clayey

-520 No sanmiples

2T 2 Bl

~700

- —220

330
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Hole number—continued
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No: __L9__ . Map: _.Wa.:n}g: Ul _ Date:._9-26:77 Scate: _ND__ County:_Slope
Elev.: .2,742 ft__Location: T.133%, R. _9.8_&(. Sec. 30, Tract:.._a3aa __ Drilled depeh: ____ 400 ft

FNL ‘ ‘ - T T
Measured: 105 fr_ _ xsx, 275 ft_ ;_&Ii Hole size: __4%in. _ Aic [_]  Water(X]  Cored: Yes [] No (X

Remarhks: - . .
Lithology Geophysical logs

. cs et gs
Recorded by: _Randall Reichert _ Geologist W recorded by: .. Lechmer __ .

Gamma Density
T.C._2_ Range 100.¢ps_|T.C. _2_ Range 100 cps [Depth
Recording speed 20ft/min | Recording speed?0_ ¢/ min g
Logged depth 400 ft__ | Logged depth _400fr E} é'

Lithology

— 0- 2 Sandstone, yellow, very fine grained
2- 16 Claystone, yellowish-gray, silty
— 16- 21 Sandstone, yellowish<ray, very fine grained

— 21- 27 Sandstone, medium-gray, very fine grained
27- 32 Claystone, medium-gray
— 32- 36 Lignite, black
36- 45 Siltstone, grayish-green, clayey
45- 52 Sandstone, medium-yray, silty
— 52- 59 Siltstone, medium-gray, clayey
59- 60 Lignite, black
= 60- 62 Claystone, lichtgray
62- 65 Claystone, brown, carbonaceous
65- 69 Claystone, light-eray
— 69- 72 Claystone, brown, carbonaceous
72- 73 Liznite, black
73- 80 Siltstone, mediwm-zray, clayey
—~ 80- 8i Claystone, brownish-gray, clayey
81- 83 Lignite, black
— 83- 85 Siltstone, medium-gray, clayey
— 85- 92 Clystone, dark-greenish-gray
92- 95 Claystone, medium-gray
— §5-104 Siltstone, medium-gray, clayey
— 104-111 Claystone, medium-gray
111-116 Lignite, black
— 116-119 Siltstone, light-green, clayey
119-134 Claystone, greenish-gray, silty
134-155 Siltstone, medium-gray, clayey
_ 135-161 CQuaystore, lizhtwray
161-167 Liznite, black
- 167-170 Claystone, light-greenish-gray, siity
170-176 Siitstone, grayish-green, clayey
176-185 Sandstone
— 185-225 No samples

— 235-233 Liznite, black

36 Siltstone, medium<reenish-ray, clayey
60 Sandstone, medium-gray, very fine grained

~ 260-265 Lignite, black i
265-276 Claystone, medium-gray, silty |
276-279 Lignite, black
—~ 279283 Claystone, medium-gray, silty
283-296 Siltstone, zreenish-gray, clayey
296-300 Lignite, black

— 300-303 Claystone, grayishi-brown

308313 Silistone, greenishgray, clayey

315-320  Siltstoue, greenishi-gray, sundy

— 320-322 Claystone, dark-brown, silty, carbonaceous

322-333 Claystone, greenish-gray, silty

333-337  Silistong, greenishgray

— 337-338 Lignite, black
338-342 Claystone, dark-browan, silty, carbonaccous
342-346 Clavstone. madium-erav, silty




L9

Lithology

151-355 Claystone, greenish-gray, silty ™™™

'~ 355-365 Siltstone, grecmsh-gm) sandy
. 365-367 Lignite, black
367400 Claystone, gieenish-gray, silt’

T.C.

Gamma

Density

Range 100 cps | T.C._2 _Range 100 cps.
Recording speed

20 _ft/min | Recording speed 20ft/min

Logged deprh _400fr Loaged depth __4_00_ f;
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Hole number

— U,
SP Resistivity Depth |
Sens. setting —S50MV___ Sens. setting — 50... o
Recording speed 20_ ft/miniRecording speed 20 ft/min | & &
]
Logged depth . 400.ft __ [Togged depth _400ft __1dl 5
- —0—-0 i
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n !
_{ Fso |
i
% = -20
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j =100
i -
n ~ ?
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Hole No: __L10_ _. .-_Map:“Ami%on SE. - Date:. 9-12-77  State: ND County: Slope
Elev.: 3,112 ft _ Location: T.133 %, R. 100w, Sec. . 6 _, Tract: aaaa  Drilled depth: 460 ft

_4%in. - Air L] Water X]  Cored: Yes ] No X

Measured:_85 ft _..f’gilf .
Surface ownership:

Lignite beds: _107-114; 139-144;259-261 . _

FEL

85 ft v, Holc size:

Coal ownership:

Remarks: C—— —-
Lithology - ve, Ceophysical logs
Recorded by: _Clarence Carlson Geologist s rccorded by: ___Lechner
Gamma Density
. T.C...2._.Range 10Q cps _|T.C. _2.. Range _100 cps [Pepth
Lithology Recording speed 20 ft/imin Recording speed 20 ft/min g
w 9
Logged depth _458 ft _ _ | Logged depth _459ft {8 ‘23
.
= 0- 3 Gravel, light-gray
3- 10 Sand, light-gray, medium-grained to coarse-grained

10- 28

28- 33
33- 38
38- 39
39- 40
40- 47
47- 48
48- 55
55- 57
57- 58
58- 63
63- 64
64- 67
67- 80
80- 90

90-100

~100-103
-103-12

112-120

—=120-127
_127-136

—136-142

142-160

- 160-200

—

~ 200-245

~ 245-256

T 256-258
- 258-260
260-282

T 282283
— 283-288

288-289

=~ 289-293
— 293-300

300-305

— 305-306
- 306 317

-

317-367

gravelly

Sandstone, light-gray, medium-grained to coarse-
grained; claystone, lightgreenish-gray
Claystone, yellowish-brown

Siltstone, medium-light-gray

Lignite

Claystone, yellowish-brown

Siltstone, medium-light-gray

Claystone, light-brownish-gray

Claystone, medium-light-gray

Claystone, greenish-gray

Shale, brownish-black, lignite

Claystone, greenish-gray

Lignite

Claystone, greenish-gray

Siltstone, greenish-gray

Sandstone, light-greenish-gray, fine-grained to
very fine grained

Claystone, brownish-gray

Siitstone, light-greenish-gray

Lignite

Claystone, light-greenish-gray

Lignite

Siltstone to sandstone, light-greenish-gray,
very fine grained

Lignite

Siltstone, light-greenish-gray

Sandstone, light-greenish-gray, very fine grained
to fine-grained, silty

Sandstone, light-greenish-gray, fine-grained to
very fine-grained

Claystone, light-greenish-gray

Lignite
Claystone, light-greenish-gray
Siltstone, light-greenish-gray

Lignite

Siltstone, light-greenish-gray
Lignite

Claystone, light-greenish-gray
Siltstone, light-greenish-gray
Claystone, light-greenish-gray
Shale, brownish-gray, carbonaceous
Siltstone, light-greenish-gray
Claystone, light-greenish-gray




Hole number—continued

L 10
Gamma Density Depth
Lichol T.C._2 Range_100¢ps | T.C. 2 Range 100 cps o
1t olo . . . .
94 Recording speed 20 ft/min Recording spech.Q_ft/mm ° g*
o
Logged depth _459 ft | * =
- 367-382 Claystone, brownish-¢ray
382412 Siltstone, light-greenish-gray
" 412413 Lignite
— 413428 Siltstone, light-greenish-gray
428430 Claystone, brownish-gray
430437 Claystone, light-greenish-gray
~ 437460 Siltstone, light-greenish-gray
- 500
- - —160
- -
- ~550
— L —180
- -600
- +650
_ L -200
- ~700
- - -220
— 1 ol
- 750

337



Hole number

b e = e e

Lot b

L

SP
Sens. setting — S0MV__
Recording speed 20_ft/min
Logged depth . 458 fr _

Resistivity
Sens. setting
Recording speedZ_O_ff/ min

338

Logged depth _458ft
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Hole number—continued

L 10
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HoleNo: L1l
Elev.:..2,928 ft__
Measured: 400 fr IXK, 5t m Hole size:
Lignite beds: _77-795102:105; 188-191; 288-291; 303:307;

Rt.m.xrk:
Lithology

Map:

Mineral Springs Date:

9-6-77 _State:

ND__ County: Slope

Location T. 133§ RlQQW Sec. .14

4 3 in.

Recorded by: Richard Scattolini

, Tract: . aaad ___ Drilled depth: ___
vin.  Air (] Water [ Cored: Yes [ No (X

. Ye:
Geologist %

460ft

Geophysical logs

recorded by: . Lechner

Lithology

Gamma

T.C..2_Range100cps
Recording speed 20ft/min

Logged depth 460 ft

Density !D
T.C. 2__ Range M).Q_.ps epth
Recording speed 20ft/min

Logged depth __46 8 2
ogged dept 0ft uqﬁ

5- 19
19- 21

— 48- 75

- 75-76
- 76-79
79-102

~ 102-108
~ 105-106
106-109
~ 109-126
126-127
127-129
- 329-131
131-159
~ 159-161

161-176

176-177
-~ 177-186
186-196
196-198
- 198-210

210-231

231-232
- 232233
233-282

282-287
- 287-297
297-305
305-323

323-324
- 324-336
336-337
337-342
— 342.346
346-362

Sandstone, yellowish-brown, very fine grained’

Sandstone, gray, fine grained

Sandstone, grayish-green, {ine-grained, well
cemented

Sandstone, reddish-brown, very fine grained

Sandstone, dark-green, marly, fine-grained

Claystone, dark-brown, carbonaceous
Lignite, black
Siltstone, gray, clayey

Lignits, black

Claystone, light-brown

Claystone, light-green, silty

Cluystone, mnedium-gray and pale-green, silty
Lignite, black

Claystone, dark-brown, carbonaceous
Claystone, pale-green, silty

Claystone, medium-grayish-green, silty
Claystone, brown

Claystone, medium-gray

Siltstone, gray, well consolidated
Sandstone, grayish-green, marly, clayey
Lignite, black

Claystone, medium-brown

Claystone, greenish-gray, slightly silty

Claystone, gray

Lignite, black
Claystone, dark-brown
Claystone, medium-gray

Lignite, bluck

Claystone, medium-gray, silty
Lignite, black

Claystone, medium-grayish-brown

Claystone, pale-green

Claystone, medinm-gray

Sandstong, gray-brown, clayey
Claystone, dark-brown, carbonaccous
Claystone light-green

Lignite, black

=80 |




Hole number—continued

- 377-386
- 386-398
~ 398-406
— 406415
— 415460

L1
Gamma Density DT;;{)T
. T.C._2__Range_100cps | T.C._2 Range _100 cps 0
Lithology Recording speed 20_ft/min | Recording speed 20ft/min g 2
Logged depth___460 ft 2

Claystone, grayish-green; plant fragments

Claystone, dark—green

Claystone, dark-brown, carbonaceous
Sandstone, dark-gray, finegrained
Claystone, dark-gray

Sandstone, silty

PRSI SR ——— -5 -

Logged depth_460 ft
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Hole number L11

SP

Sens. setting .50 MV__ Sens. setting ——__ 50_____
Recording speed 20_ ft/min/Recording speed 20t/min
Logged depth 460 ft. ___ [Logged depth .__460 ft___

Resistivity

342
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SP

Sens. setting__S0MV_
Recording speed _20 ft/minRecording speed20
460 ft _

Logged depth

SN O U P SUR

Hole number—continued

L11
Resistivity
Sens. setting 20
ft/min

Logged depth 460 ft
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Hole No:.....LlZ_..w__.Map:_Amid_g_n_SE - Date:_9-6-77 _State: __ND__ County:_Slope
Elev.: _2,865.ft__ Location: T.133 5, R.100w, Sec. .30 _, Tract: dddd __ Drilled depth: _220fc

Measurcd:_ﬁi_ﬁc.__.}%%. 95 ft_ ;t%xi. Hole size: __4%in._ Air K] Water[]  Cored: Yes [J No X

Lignite beds: .88-92:110-112; 144-148;169-178 = _ _ _ .. o
Remarks: . o o i
Lithology Geophysical logs
Recorded by: - Geologist No recorded by: _ Lechner ... . . ____
Gamma Density
Lithol T.C..—2_ Range .100¢ps |T.C. _2_ Range 100 cps Pepth
tthology Recording speed 20 ft/min Recording speed 20_ft/min e
Logged depth ___220 fr | Logged depth _220 ft 3 g
<3
— No samples
~ -~
- —~300
- b
- L —100
- ~350
- -
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Hole number L12

SP
Sens. setting _SOMV___
Recording speed 20_ft/min
Logged depth .220.ft . __

bom e e - -

Resistivity
Sens. setting — 50 . ____
Recording speed _20ft/min
Logged depth

2

20 ft __

L

L4

[P
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Hole No:—_ 113 Map: Adeon SE . Date: 9-13-77 State: _ ND___County:_Slope .
Elev.: —2.965 ft_ Location: T.1333, R.101w, Sec._4 __, Tract: . dedd . _ Drilled depth: _200ft

Measured: _.1.5_&._._)%%, Lé:i?lrgli Hole size: __4%in. _ Air ] Water[X]  Cored: Yes [J] No X]
Lignite beds: ..8-12;146-167 _ o e e e e ———— — e

Remarks:

Lithology Geophysical 'lo 's )
Recorded by: —Randall Reichert . Geologist ¥ recorded by: f_Lg_t_:lmc_r_ e

- Gamma Density

T.C.—2_Range 100 ¢ps |T.C. _2_ Range 100 cps [Depth
Recording speedzlft/ min | Recording speedZ_O_&I min

Logged depth __198 ft | Logged depth __198 ft | §
.

Lithology

Meters

— 0- 5 Sandstone, yellowish-gray, very fine grained
5- 10 Lignite, black
~ 10- 11 Siltstone, brownish-gray, carbonaceous
- 11- 15 Siltstone light-brownish-gray, clayey
15- 70 Sandstone, brownishgray, very fine grained

= 70- 92 Claystone, medium-gray

= 92- 93 Lignite, black
93-100 Claystone, medium-gray, silty
100-105 Siltstone, medium-gray
— 105-109 Sandstone, medium-gray, very fine grained, silty
— 109-118 Siltstone, medium-gray
118-138 Claystone, medium-gray, silty
= 138-143 Siltstone, medium-gray, clayey

= 143-155 Lignite, black
~ 155-200 No sainples

hd 250
- — 80
- ~300
- - —100
- 350
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SP
Sens. setting _SOMV ___
Recording speed 20_ ft/min
Logged depth __ 198 fr

Hole number L13
Resistivity

Sens. setting —— 50
Recording speed 20ft/min
Logged depth 198 ft
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Hole No: —..L 14 Map:__Amidon SE Date:. 9-12-77 _State: _ND___ County:_Slope

Elev.: -2.925 ft___ Locacion: T. ..Lﬁgi, R.101W, Sec. 14 _, Tract: __ccbe__ Drilled depth: _220ft . _
Measured: 873 ft__ Fot, 18 ft__ WL, Holesize: __4%in. _ Air K1  Water[J  Cored: Yes [J No (¥
Lignite beds: ._8.:194_1_29‘_1_37;..1..96.‘206.. e e e e et s e e
Remarks: . . .- .
Lithology Geophysical logs
Recorded by: - - Geologist N recorded by: .. Lechmer . __
Gamma Density
, T.C._2_Range100cps |T.C. 2 Range100cps [Depth
Lithology Recording speed 20 f/min | Recording speed 20_ft/min

Logged depth220 ft

Logged depth __220ft é é

— No samples

e T = 0 [
P ————

- L-300
- L —100
- -350
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L14
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Hole No: __L 15 Map: _Stewart Lake __ Date:.9-3-77  State: _ND__ County:_Slope

Elev.: - 3,000 ft ___Location: T.133 % , R. 101 % . Sec._18 _, Tracr:. bbec

Measured: 1,100 ft ggn‘i. .._.29_&_:%}1.. Hole size: __4 % in.__ Air [
Lignite beds: ._82-108; 132-139; 170-173 __

Water f)_a

Drilled depth: _260ft

Cored: Yes [ ] No X

Remarks: . . _ N

Lithology Geophysical logs

Recorded by: -Richard Scattolini Gcologistﬁ' rccogdZd by: ._th___LEE}‘“,‘“__ e e
Gamma Density

Lithology

T.C._2__Range 100 cps
Recording speecQ.O_&/rnin
Logged depth _260 fr

T.C. -2 Range 100 cps
Recording speed 20.ft/min

Logged depth __260 ft

— 0- 62 Claystone, yeliow, silty

— 62- 69 Siltstone, yellowish-gray, clayey
69- 80 Claystone, gray

= 80-108 Lignite, black
~ 108-111 Claystone, brownish-gray

= 111-129 Siltstone, gray, clayey
— 129-141 Ligniie, black

= 141-152 Sandstone, grayish-green, glauconitic, very fine

grained
152-153 Lignite, black
— 153-155 Siltstone, grayish-green
155-165 Claystone, dark-brown, carbonaceous
= 165-170 Lignite, black
170-195 CQlaystone, greenish-gray, silty

~ 195-200 Claystone, brown
200-215 Claystone, gray
™ 215-230 Sandstone, very fine grained

" 230-260 No samples
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Hole No:__L16 ____ Map: _AImdQn_S_ Date:.__9-677 _State: __County:_Slope
Elev.: 2,916 ft Locatwn T. _1.3_.8 R.101 % Sec._24_, Tract: _ cbbb_ Drilled depth: ___280fc
Measured: 2 6_3_Q_f1:__ FSL _20_&_ FWL, Holesize: __4%in. _ Air [J Water K] Cored: Yes ] No X]
Lignite beds: ..114:117: 122-134; 187-201;259-261 . __ .. . _ o

Rcmnrks: . .

Lithology Geophysical logs

Recorded b Geologist Ne  recorded by: . Lechner __ _ _
y: B y:

Gamma Density
T.C..2_ Range 100 cps |T.C. —2_ Range 100 cps Depth
Recording speed 20 ft/min | Recording speedZO._&/ min
Logged depth _280ft | Logged depth __280 ft

Lithology

Feet
Meters

= 0-100 No samples

DY R S e T

ol

|
1

= 1C0-116 Sandstone, gray, clayey

— 116-118 Lignite, black
— 118-123 Sandstone, gray, fine-grained
123-136 Lignite, black

~ 136-141 Claystone, grayish-brown
= 141-187 Sandstone, gray

—

— 187-198 Lignite, black
~ 198-260 No samples

. oo VIITTTTE etz -x-"{_'—“-
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S50__
20ft/min

Hole number
Resistivity
setting — —

rding speed

Sens.

~35C
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i

S50 MV _
ft/minReco
Logged depth ._. 280.ft._ [Logged depth .280.ft.

SP

Sens. setting —..
Recording speed 20
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Hole No: __L 17 Map: _Stewarc Lake __ Date: 9-3-77_ Scate: _ND ___ County:_Slope
Elev.:.. 2,881 ft__ Locataon T. .1.3_3_ R._102w Sec.. 14 _, Tract:._bbbb__ Drilled depth: _120ft
Measurcd: 125 ft__¥SE, 50 ft "PWL, Hole size: _ 4%in__ Aic (] Water &  Cored: Yes (1 Ne (X
Lignite beds: ._22-32:65-69 .. . . .. . .. L ... . | -

Remarks: . e ]
Lithology Yeu Geophysical logs
Recorded by: _Richard Scattolini _ _ Geologistxxs rccorded by: Lechner

Gamma Density
T.C.._2_Range JQO_QPS T.C. -2 Range 100.¢ps._ Pepth
Recording speed 20 ft/min Recording speed 20_ft/min

Logged depth 120 ft | Logged depth __120 ft

Lithology

Feet
Meters

o

= 0- 2 Claystone, dark-brown

2- 5 Siltstone, brown, siliceous

5- 10 Claystone, yellowish-brown, mottled

— 10- 20 Sandstone, yeilowish-brown, fine-grained
20- 33 Lignite, black

=~ 33- 36 Claystone, dark-brown, carbonaceous
36- 42 Claystone, greenish-gray
42- 44 Claystone, dark-brown, carbonaceous

- 44- 49 Quaystone, light-greenish-gray, silty
49- 53 Claystone, dark-gray

—~ 53- 66 Claystone, medium-gray, silty
66- 68 Lignite, black

~ 68- 98 Claystone, greenish-gray, slightly silty

o
¢

- 98-100 Claystone, dark-brown to black, carbonaceous

100-120 Claystone, gray

WY

l

T,

_ -40
—_ —~150
- -

- 20080
- ~ 250
- — —80
- g

- 300
- | —i100
- 350
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Hole number

| S | 11

-

JR UV NN G

SP
Sens. setting . S0MV__

Recording speed 20 ft/min
Logged depth 120 fr ___

Sens. setting —
Recording speed20 ft/min
Logged depth _120ft

Resistivity
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Date:._9-3-77

Hole No: __. L. 18 Map: ___Srewart Lake

Elev.: ~2,915 ft__ Location: T. 133§ , R. 102§ ,

RNk h. 9 & 4 .
Measured: 115 ft__ FSL, _50.ft FWL, Hole sizc:

Lignite beds: . _18-22; 28-32; 82-85;87-95 __
Remarks: .

Lithology o
Recorded by: _Richard Scattolini

Sec. 22 _, Tract: .€ccc __
Water (X

o Geophysical logs
———— Geologist & recorded by: . Lechner

-77 _State: _ND ___County:

Slope
Drilled depeh: ___120ft
Cored: Yes [ ] No (¥

Lithology

Gamima

T.C.2_ Range 100 cps

Density .
T.C. 2_ Range 100 cps [Depth

Recording speed 20 ft/min
Logged depth _120 fr

Recording speed 20 ft) min 2
fe |8 2
Logged depth __120ft S 2

- 0
6-
7-

6
7
11

- 11- 12
12- 16
- 16- 17
- 17- 19
19- 26
- 26- 33
33 35
- 35- 40
40- 46
46- 66
—~ 66- 67
67- 68
68- 72
- 72- 74
74- 87
87- 89
- 89- 90
90- 96
= 96-120

Sandstone, yellow, very fine grained
Siltstone, yellowish-brown, clayey
Claystone, yellowish-brown
Siltstone, reddish-yellow
Claystone, brown

Claystone, dark-brown, carbonaceous
Lignite, black

Claystone, grayish-brown, silty
Lignite, black

Siltstone, brown, clayey
Claystone, green

Claystone, grayish-green, silty
Claystone, green, silty

Claystone, brown, carbonaceous
Lignite, black

Claystone, grayish-brown
Claystone, siliceous

Claystone, gray, silty

Lignite, black

Claystone, greenish-gray silty
Lignite, black

Claystone, grayish-brown, silty

[_.._._,._;i

__}i: Set?t S““"%_,‘__”", fae 'TC 07"";’"}”'_1— =40

cariee e = = mme e S ._‘50
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Hole number L18

L1

I WY N S

1

SP
Sens. setting . SOMYV__

Recording speed 20 ft/min
Logged depth . 120 ft

bom mom e - e - - ———

Sens. setting
Recording speed 20 ft/min
120 fc

Logged depth ..
P X -.——-.]

Resistivity
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Hole No: L 19 Map:_&%iﬂéﬁ_k_e}_ Date:.__9-4-77_State: .__ND ___ County:_ Slope
Elev.: —2,906 ft  Location: T.133 %, R..102w, Sec.. 24 _, Tract: __cccc . _ Drilled depth: ____120ft

Measured: __S._Q.ft___}%%. __215_&%. Hole size: ___4%in. _ Air L] Water X] Cored: Yes [J No [X

Lignite beds: 33431101107 . _ . . . .. L. o e

Remarks: o S ~ -* __

Lithology : .. Yes Geophysical logs

Recorded by: _Richard Scattolini__ Geologist »  recorded by: ______ Lechner . _
Gamma Density

T.C.2_Range 100¢cps |T.C. _2_ Range 10Qcps_ [Pepth
Recording speed 20ft/min | Recording speedZO_&I min

Logged depth 120 ft | Logged depth ___120 ft

Lithology

Fect
Meters

-~ 0- 1 Claystone, medium-brown
1- 22 CQlaystone, light-greenish-gray

- 22- 23 Lignite, black
23- 33 Siltstone, medium-gray, clayey
~ 33- 41 Lignite, black
— 41- 45 Siltstone, greenish-medium-gray, clayey
45- 55 Siltstone, greenish-medium-gray, sandy
= 55- 58 Lignite, black
58- 78 Claystone, light-gray, silty

— 78- 79 Lignite, black
79- 90 Claystone, medium-gray, silty

— 90- 92 Claystone, dark-grayish-brown, carbonaceous
92- 97 Claystone, light-grayish-green

97-101 Claystone, dark-brown, carbonaceous

- 101-107 Lignite, black

107-112 Claystone, brown, carbonaceous

112-116 Claystone, green

— 116-120 Sandstone, light-grayish-green, silty

- 20080
- - 250
- ~ —80
- 300
- i —100
- 350

- —
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Hole number

Sp

Sens. setting .30 MV__ Sens. setting
Recording speed 20 ft/min[Recording speed 20 ft/min
Logged depth _. 120.ft __ [Logged depth 120 ft___

Y R ——

Resistivity 50
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Hole No: ___ 1.20 Map: ﬂnsLRam;L_BLutte__ Date:._9-20.77 State: __ND___ County:__Slope
Elev.: 2,785 ft__ Location: T. .13_5 R.99° w Sec.._14_, Tract: _aaad __ Drilled depth: __660fr _ . __ _
Measured: _375 fr__ roix Nk 25 ft wi. Holesize: _ 4%in._ Air (] Water (8 Cored: Yes [J No K]

Lignite beds: ...24-27;215-217; 313-322; 376-380,

— e e - cmee e e - e e b ememe e .

Rt.marks' Ce - .
Lithology v Geophysical logs
Recorded by: Richard Scattolini Geologist & recorded by: - Lechner

Gamina Density
T.C._2_Range 100¢cps__ |T.C. _2_ Range 100.cps. Pepth
Recording speedZQ.&/ min | Recording speed 20 ft/min @
Logged depth 660 ft | Logged depth ___653 ft

Lithology

Feet
M

— 0- 15 Siltstone, ycllowish-brown

~ 15- 22 C(laystone, greenish-gray, silty

— 22- 24 Lignite, black

—~ 24- 26 Claystone, gray
26- 27 Lignite, black

— 27- 36 Claystone, medium-gray

36- 37 Lignite, black

37- 42 Sandstone, grayish-green, very finc grained

. 42- 56 Claystone, grayish-green, very fine grained
56- 58 Sandstone, grayish-green, well consolidated . -

— &8- 66 Sandstone, grayish-green, very fine grained, clayey TS
66~ 67 Lignite, black L= S

67- 71 Claystone, grayish-green

— 71- 80 Siltstone, greenish-gray

80- 82 Siltstone, light-gray, siliceous

82- 90 Sandstone, gray

— 90- 91 Claystone, dark-brown, carbonaceous

91- 92 Lignite, black

92-107 Claystone, pale-green

- 107-121 Claystone, grayish-green, sandy
121-131 Claystone, medium-gray

T 131-136 Siltstone, medium-gray, siliceous

_ 136-140 Claystone, light-gray
140-165 Claystone, light-green

~ 165-183 Claystone, medium-gray

~ 183-216 Siltstone, medium-gray, clayey

~ 216222 Lignite, black
" 222-232 Claystone, palegreenish-gray

T 232-240 Silistone, medium-gray, clayey

T 240-243 Claystone, light-gray
— 243-262 Siltstone, grayish-green

— 262-271 Claystone, medium-gray

~ 271306 Sandstone, pale-green

306-310 Claystone, medium-gray

~ 310-312 Claystone, dark-brown, carbonaceous
— 312-325 Lignite, black

325-332 Siltstone, greenish-gray, clayey
~ 332-333 Lignite, black
— 333-339 Claystone, grayish-brown

339356 Claystone, green
™ 355-358 Siltstone, pale-greenish-gray, siliccous
— 358-361 Siitstone, greenish-gray




Hole number—continued
L 20

Gamma Density Depth
T.C.—2_Range 100¢cps | T.C._2_Range 100 cps

Lithology Recording speed 20_ft/min | Recording speed 20 ft/min g g
Logged depth __6_69_&_._ Logged depth _Qilfl_. w2
—361-374 Claystone, grayish-brown ) f

7 374-380 Lignite, black

380400 Claystone, grayish-green, slightly silty

-—

400-478 Sandstone, pale-greenish-gray

~ 478-550 Sandstone, greenish-gray, silty

550-553 Sandstone, greenish-gray, siliceous
T 553-575 Sandstone, greenish-gray, silty

575-630 Claystone, medium-gray

630-635 Siltstone, mediun-gray )
= 635-660 Claystone, medium-grayish-brown, carbonaceous

N = hie e e

: : 700

._. : -220
- | ]

- | - 750
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Hole number L 20

Sens. setting 20 MV___
Recording speed 20 ft/min
Logged depth . 660 ft__

b e e - m eem it cmmme www = e s

Resistivity

Recording speed 20 ft/min
Logged depth _660ft

362
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Hole number—continued

L 20

ME o TR 9 3 g E g
P o ST 79 91 9 7 Q 79 Y g ¢ )
] : S e o vl O i e
LA 199y 2 g 2 b 2 © R £
i e 4 HEU SN U SO SUU D SN SN SRS FNUR IUUN SNl ASUUY (RN W Y RN I N DUR U B PO | | R T P SO DU GV U N SRS S DN |
‘ | =
bR
o5 2
! NN,
i ) : R S
b : m T H
AP i e il
E e g it R | i
N e~ B O N ' _ “ i _ NI t
'3 8 ET T RI T i SR
S 89.a __rC. i ! { v ' : * ¢
1 RSlm..m .VL\ArE{ m__ Al : “ i .va n«
, v il ndpe b A i _
Pt w Ww 1 _ A ?u.:_ _ ' .3 !
S 3 I __,r_r i
TTE il | T —————
E I I d Il
: g il ' i | ._w
i Wrﬂr..u i il :_ ] | e .__
i 2, | _ﬁ :_ Ve * ¥ , ,_
P QN h ; 1y , {
EhE it i “
s | ! _ i ! ]
= Jilflz il | |
o= it Lsiilo L ]
on B
Do g B
f w8 eo !
LB
49 B
o © Q !
v KA _

[N S s B R N S Y Y I N Y N Y A B A A

363



Hole No:__.L.21 Map:

Black Butte

Date:_ 9-15-77 State:

ND County'__slg&_ _____

Elev.: 2,818 ft _ Location: T. 1345 , R. 101 % , Sec..4.__, Tract:

bbbb

Drilled depth: _220.ft__ .

Measured: __60_fr__ ¥, _300 fo WL, Holesize: 4 %in. Aic [J  Water ®  Cored: Yes [J No @

Lignite beds: .._85-89: 96-126; 200-205 _ e o

Remarks: . . _- —-W,__ ) —.

Lithology Geophysical lu s

Recorded by: _Randall Reichert Geologistsa  recorded by: . ¥ — Lechner __
Gamma Density

Lithology

T.C..2_ Range _100 cps

T.C. 2_ Range 100 cps [Depth

Recording speed 20 ft/min
Logged depth _220 fr

Recording speed 20 ft/min £
Logged depth _220fr § ’25
=

— 0- 74 Sandstone, yellow, very fine grained

—

—~ 74- 75 Lignite, black
75- 78 Claystone, medium-gray
=~ 78- 79 Sandstone, medium-gray, very fine grained,
- cemented
79- 82 Claystone, medium-gray
~ 82- 88 Lignite, black
— 88- 92 Siltstone, light-gray, clayey
92- 94 C(laystone, light-gray
~ 94.126 Lignite, black
.126-130 Siltstone, light-green, clayey
130-146 Claystone, greenish-gray, silty
= 146-154 Sandstone, green, very fine grained

~ 154-160 Siltstone, light-green, clayey

= 160-167 Siltstone, greenish-gray, clayey

- 167-168 Claystone, brownish-gray, silty, carbonaceous
168-169 Lignite, black

- 169 177 Claystone, brownish-gray, silty
177-198 Siltstone, medium-gray, clayey

=~ 198-207 Lignite, black

= 207-220 Siltstone, green, clayey

e

{:-—:————::2—“ — ‘ st

E = s 150
! =3 < g d
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Hole number L21
S —
SP Resistivity Depth
Sens. setting — . ..50 MV_ Sens. setting — . .50 "
Recording speed .20 ft/ min/Recording speed20_ft/min | & 8
Y
Logged depth . 220 ft_ [Logged depth _.220ft___ | & 3
O S G .
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HoleNo:__ L22  __ Map: ._.Blas_lx_ﬁ_tc Date:._ 9-13-77 State: __ND___ County: _Slope
Elev.: 2,870 ft___ Locanon. T. 134 3‘ R._lﬁw Sec. .8 __, Tract:._dddd __ Drilled depch: _240 ft
Measured: 117.ft _F FSL, _60.fi W, Holesize: __4%in. _ Air ] Water X Cored: Yes J Ne X
Lignite beds: ...125:129; 144-182

——— PR PR S

— . - . . - c- .

Remarl\S‘ . _ . .
Lithology ) Yes Geophysical logs
Recorded by: _Randall Reichert . — Geologist 3 recorded by: .___Lechner

Gamma Dcnsity

T.C._2_ Range 100 cps |T.C. _2_ Range 100Q.cps [Depth
Recording speedz-()_&/mm Recordmg speed 20 ftymin

Logged depth __240 ft | Logged depth __240 ft

Lithology

Feet
Meters

-~ 0- 1 Gravel, medium-gray, fine-grained to medium-
grained
— 1- 27 Siltstone, yellowish-gray

= 27- 32 Siltstone, dark-gray

~ 32- 37 Siitstone, brownish-dark-gray, carbonaceous
37- 45 Siltstone, medium-gray
~ 4S5- 75 Sandstone, medium-gray, very fine grained

- 75-123 Claystone, light-gray

— 123-128 Lignite, black
128-130 Siltstone, very dark gray, carbonaceous, clayey
= 130-142 Claystone, medium-gray

= 142-180 Lignite, black

= 180-200 Claystone, greenish-gray, silty :'L = )10}
- BE=SES=ooae
~ 200-202 Siltstone, light-brown = == LY}
202-206 Siltstone, green, clayey : =
= 206-210 Siltstone, greenish-gray, sandy = -
—. 210-220 Siltstone, greenish-gray, clayey iR ==
220225 Lignite, black : = 2 == =
— 225-240 Siltstone, greenish-gray, clayey o

-~
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- . —100
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P I L S e S

Hole No:___L23 _ ___Map: ___S_tL.aﬁ_LaM_ Date: __9-13-77 State: _ND ____ County:
Elev.: 2,939 ft Locatxon T. 134& R. .J.Olw Sec. _32_, Tract:. cccc . Drilled depth:

Measured: 85 ft

rsx, 20 ft

:__4%in.__ Air K Water D

_Slope __

_200fc

Cored: Yes [ ] No X]

Lignite beds: .-100-123; 169-178; . e e o e

Remarks: . )

Lithology Geophysical lup

Recordfd by: Geologist No  recorded by: ._____ Lechner
Gamma Density

Lithology

T.C.-2_Range 100 ¢cp
Recording speed ZQ&/ min

Logged depth 200 fr

s |{T.C. 2_ Range 500 cps
Recording speed .ZQ&/mm

Logged depth __200 ft

— No samples

100
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SP
Sens. setting — 50.MV_

Recording speed 20 ft/ min
Logged depth .. 200 fr

Hole number L23

Resistivity

Sens. setting — 20 _
Recording speed 20 ft/min
Logged depth

200 fr

369




Hole No:._L.24 _ ____ Map: _BlacL_BuLtc Date:. -9..1 3-77 State: _ND___ County:_Slope
Elev.: 2,941 ft_ . Locatlon T.134 Sﬁ R.102. W Sec. 12, Tract: _cdcc_ Drilled depth: _300€c
Measured: 64 fr 1 lSL LSQO_f.CFWL Hole size: __4%in. __ Air [[] Water 8]  Cored: Yes [J No (X
Lignite beds: ._116-142; 149-162; 212- 214; 216-219

R(.m'lrks' S
Lithology v Geophysical lup
Recorded by: _Richard Scattolini — ——— Geologist %X rccorded by: .__Lechmer
Gamma Density
Lithol T.C..2_ _Rangel00c¢cps |T.C. 2_ Range 1_00_9_5 Depth
tthology Recording speed 20f/min Recording speed 20 ft/ min z
- 9
Logged depth __300 ft | Logged depth _300ft {9 g
48
—  0- 12 Sandstone, ycllowish-brown, very fine grained . I - o SR .. +0-0

— 12- 15 Siltstone, yellowish-brown, clayey
15- 38 Sandstone, yellowish-brown, very fine grained

— 38- 39 CQClaystone, yellowish-brown, silty
39- 47 Claystone, medium-gray
~ 47- 54 C(laystone, yellowish-brown
~ 54- 88 Sandstone, ycllowish-brown, silty, clayey

.....

- 88- 90 Lignite, black
-~ 90-117 Claystone, medium-gray

— 117-120 Lignite black

~ 120-121 Claystone, medium-gray
121-140 Lignite, black

-~ 140-150 Claystone, medium-gray
~ 150-161 Lignite, black
— 161-205 Claystone pale-greenish-gray, silty I

— 205-230 Cuaystonc, dark-gray

— 230-246 Claystone, grayish-green

- 246-300 Sandstone, green, marly, clayey

i
2 :,\ /40.;1./‘. < ¢3¢-I¢J

370



{—

S

[ T R

SP
Sens. setting — .. SOMV__

Recording speed 20_ft/min
Logged depth _. 300 fr._

Hole number

Resistivity

Sens. setting — .
Recording speed 20ft/min
Logged depth ..300 ft .
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Black Butte

Hole No:___L25 ___ Map:

—Date: _9-13-77 State: _ND __ County:

Slope

Elev.: __2,886 ft__ Location: T. 1345 , R. 102% , See. .26, Tract: _cbec . Drilled depth: __2*0_0_&___‘”“ N

X .
Measured: 1,600 fc T3 _62.ft WX Hole size: 4%in._ __ Air L]  Water X

Lignite beds: . 71 -82:114-116; 131-134

Remarks:

Cored: Yes [ ] No

Lithology ) o Ye Geophysical logs
Recorded by: _Richard Scattolini - Geologist NS  recorded by: . Lechner
Gamia Density

Lithology

T.C..2Z_ Range 100 cps
Recording speed Z_Q&/ min
Logged depth 200 fr

T.C. _2_ Range 100 cps
Recording speed 20.ft/min
Logged depth __200 fr

-0 5
5- 10
~ 10- 12
12- 32

— 32- 35
35- 40
= 40- 62

- 62- 71

- 7-73
73- 83
83- 92
- 92-109

-109-114

~114-116
_116-119

119-131
~131-135
_135-147

147-148
—148-157

157-158
~ 158-166
_ 166 191

- 191-193
- 193-200

Sandstone, yellowish-brown
Lignite, brownish-black
Claystone, yellowish-brown
No samples

Siltstone, yellow, clayey

Claystone, grayish-yellow

Siltstone, yellow, clayey; with occasional plant
fragments

Claystone light-gray

Claystone, brown, carbonaceous
Lignite, black

Claystone, dark-brown, carbonaceous
Claystone, medium-gray, silty

Claystone, dark-brown, carbonaceous

Lignite, black

Claystone, brown, cirbonaceous
Claystone, brownish-gray
Lignite, black

Claystone, brownish-gray
Lignite, black

Claystone, brownish-gray
Lignite, black

Claystone, brownish-gray
Claystone, grayish-green, silty

Lignite, black
Claystoue, brown
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L25
50 ..
ft/min

rding speed 20

Resistivity
setting — .

Hole number

Q0 ft/ minReco

ot

—.S0MV.___ Sens.
2

SP

Sens. setting
Logged depth __. .200 ft__ [Logged depth ..200 fr.

Recording speed
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Hole No:.__L.26___ ___ Map: _Marm&t.t_hl NW Date: __8-31-77 State: _1 _County:_Slope ___ _._..__
Elev.: 3,043 ft__ Location: T. _345 R.103%, Sec. .6 _, Tract: .. adda___ Drilled depth: _240ft_

Measured: 2,255 ftr_ Rs¥ KK, 90 ft mm Hole size: ___4%in.__ Air Xi  Water[] Cozed: Yes {J No (X
Lignite beds: ..,6.6-62,.7.5:7_8, 103-106;.178-180; 205-210 . _. . _ ..

Remarks: o -

Lithology ve U ophysical lop
Recorded by oo oo o Geologist No recorded by: .. Lechner_ . ___
y 5 y:

Gamma Density
T.C..2_ Range _HJ_Q_QPS T.C. 2_ Range 100 cps [Pepth
Recording speed 20 ft/min | Recording speed 20_ft/min

Lithology »
Logged depth _238 ft | Logged depth __238 ft E é

— No samples
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Sens. setting ——

Recording speed 20
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9-2-77__State: _

Hole No: . L.27___ ___ Map:__} Marm_ar_;h 1. NW Date:.

_ND

200 ) ft

Elev.: 3,068 ft_ _Location: 'I‘..134 S R. 103W Sec..20__, Tract:. babb___ Drilled dcpth S

Measured: _60 fr_ xS, aE l,_425__£tFWL, Hole size: 4 % in. _ Air @

Lignite beds: . _24-26; 32-35; 61-68; 157-160 e e

Remarks:

Water [

Cored: Yes [ ] No fﬂ

Lithology vea Cieophysical logs
Recorded by: .- . - . =.-——Geologist No recorded by: .__Lechner . _ _ _
Gamma Density
Litholoay T.C._2_ Range _100 cps |T.C. _3_ Range 500 cps [Depth
tehology Recording speed 20 ft/min Recording speed 20_ ft/ min g
Logged depth _200 ft___ | Logged depth __200 ft é‘ g
— No samples : L =0 -0
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Holec number L 27
[, ooy
Sp Resistivity Depth
Sens. setting . 20 MV_ _Sens. setting . 2V ___ o
Recording speed 20_ft/minRecording speed 20ft/min | & &

: * ]
Logged depth __. 200 ft__ [Logged depth 200ft . _|m s
O B S
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Hole No:_ L28 . . __ Map:_.M@:Jﬂ\éfih-l,%w_ Date: _9:3-77__State: .__ND__ County:_Slope _
Elev.:--3,122 fr__ Location: T.134x%, R.103W, Sec. .32, Tract:. .. bbbb _ Drilled depeh: _180 fr__
¥SE 60 fr TWE. Hole size: _ 4% in.__ Air (]

Measured: _30 ft __
Lignite beds: . .44.64;108-116; 156-158

b s T B

Remarks:
Lithology

Water [X]  Cored: Yes [J No (¥

Geophysical lops
y B

Recorded by: _Richard Scattolini__

Gcologist:&” recorded by: ___Lechner _

Lithology

Gamma

T.C..2_ Range 100 cps_
Recording speed 20ft/min

Logged depth __180 fr

Density
T.C. 2 Range 100 cps bepth
Recording speed 20. ft/ min
Logged depth __180 fr_

Feet
Meters

0- 35

- 35- 42

- 42- 43
43- 46
46- 62

- 62- 66
66- 97

- 97- 99
_ 99-102
102-103
—103-110
_110-118
118-121
—~121-128
128-1531
~ 131134
_ 134-136
136-140
- 140-159
159-162
= 162-164
— 164-166
166-174
- 174-175
_ 175-178
178-179
~ 179-180

Siltstone, yellow, mottled, clayey

Siltstone, yellowish-brown, clayey

Lignite, black
Claystone, dark-gray, silty
Lignite, black

Claystone. medium-brown
Claystone, greenish-gray, silty

Sandstone, gray, very fine grained, cluyey
Claystone, gray

Siltstone, yellow

Claystonc, gray

Lignite, black

Claystone, brown, carbonaceous
Claystone, gray

Sandstone, green, glauconitic
Claystone, gray

Lignite, bluck

Claystone, brownish-gray, carbonaceous
Claystone, grayish-green

Liguite, black

Claystone, gray

Lignite, black

Claystone, grayish-brown

Lignite, black

Claystone, green

Lignite, black

Claystone, gray
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Sens. setting . SOMV __
Recording speed _20. ft/ min

Hole number

Resistivity
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Sens. setting -5
Recording speed,2~0ft/min

| Logged depth __. 180.ft__ [Logged depth .. _.180.ft _
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Hole No:_ _.L29 __

Measured: 1,975 ft }[;;‘llf. ._1_1..1_&.%%’!‘., Hole size: ___4 % in. _ Air [_]

Lignite beds: ..14-21; 56-64; 155-162

Remarks:

—Map: —Marmarth ] NW__ Date:._9:2-77 _State: _ND___County:__Slope__ __
Elev.:-_3,020 ft__ Location: T 134%, R._104V, Sec._1 __, Tract:. bebe. _ Drilled depth: 180 ft

Water @(]

Cored: Yes [ ] No X

Lithology oo Geophysical logs
Recorded by: __Richard Scattolinl .. . __ Geologistzs recorded by: ______ Lechner . _ .
Gamina Density

Lithology

T.C...2_ Range 100 cps_|T.C. _2_ Range .10Q cps {Pepth

Recording speed20. ft/min Recording speed 20_ft/ min
Logged depth 180 ft__ | Logged depth _ 180 ft

Feet
Meters

- 0
- 15-
- 2.

= 36-
37-

- 50-

15
2
36

37
50

55

55- 65
= 65- 80

-~ 80- 85
_ 85- 87

87-100
— 100-115

= 115-123
—~ 123-125
_ 125132

132133
~ 133-154
~ 154161

" 161-165
- 165-180

Sandstone, very fine grained
Lignite, black, friable
Claystone, gray

Lignite, black
Claystone, gray

Claystone, gray, silty
Lignite, black
Claystone, gray, silty

Claystone, gray

Siltstone, grayish-green, clayey
Claystone, gray, silty

Claystone, zray and brown, clayey blebs

Siltstone, gray, slightly clayey

Siltstone dark-brown, carbonaccous
Claystonc, pale-grayishzreen
Lignite, black

Claystone, gray

Lignite, black

Siltstone, browr, carbonaceous
Claystone, brownish-gray, silty
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Hole number L 29
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SP
Sens. setting _50MV___

Resistivity

Recording speed 20_ft/minRecording speed 20ft/min

Logged depth .. 18Q.fr __
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Sens. setting — - -. 0____

Logged depth . ..180 fr
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Hole No:___.L_30__ _ .__Map: East Rainy Butte _Date: _9-26-77 State: ._ND__ County:_Slope

Elev.: _2,765ft__ Location: T. .1_3_§ , R. -.9§._\1\;', Sec. .22 _, Tract:. bbaa _ Drilled depth: _540fc
Measured:.iQth__&'. LlQO_f!ixF%Vlli. Hole size: ___4 % in. _ Air [[]  Water X]  Cored: Yes [} No [X]

Lignice beds: 178-182; 230-232: 257-259: 290-293; 360-364: 442455

Remarks: o
Lithology ven Geophysical logs
Recorded by: _Randall Reichert e —— . Geologist¥® recorded by: . __Lechner __

Gamma Density

T.C..2_ Range 100 ¢cps |T.C. _2_ Range 100 cps [Depth
Recording speed 20 ft/min Recording speed 20_ft/ min
Logged depth __540.ft

Lithology

— 0- 2 Sandstone, yellowish-gray, very fine grained
2- 18 Siltstone, grayish-yellow, clayey
—~ 18- 21 Siltstone, brownish-dark-gray, clayey,
carbonaceous
21- 33 Siltstone, dark-gray, clayey
~ 33 36 Claystone, green, silty
_ 36- 70 Sandstone, greenish-gray, very fine grained

— 70-160 No samples -

—160-170 Sandstone, greenish-gray, very fine grained

—170-178 Siltstone, greenish-gray, clayey
_178-180 Lignite, black

180-185 Siltstone, greenish-gray, clayey
— 185-186 Lignite, black

186-200 Claystone, grecnish-gray, silty
T 200-235 Claystone, medium-gray, silty
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