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SHOB-201 0-5

SHOB-201 5-10

SHOB-201
10-15

SHOB-201
15-20 +

BD-PDS-02

SHOB-201
20-25

SHOB-201
25-30

SHOB-201
30-35

SHOB-201
35-40

SHOB-201
40-45

SHOB-201
45-50

SHOB-201
50-55 +

BD-PDS-03

SHOB-201
55-60

SHOB-201
60-65

SHOB-201
65-70

SHOB-201
70-75

SHOB-201
75-80

SHOB-201
80-85

SHOB-201
85-90

SHOB-201
90-95

SHOB-201
95-100

Driller began adding water at 27'

Driller confirmed change from silty
sand to clay at 32'

Driller confirmed coal from 59'-66'
with a small parting before the last 2'
Sample SHOB-201 60-65 is > 90%
coal
Sample SHOB-201 65-70 is
approximately 60% coal

Driller confirmed 2' coal stringer from
84'-86'

Driller confirmed 0.5'-1' coal stringer
at 90'

SM

CH

CH

COAL

COAL/Clst

Clst

Clst

COAL

Clst

Moist

N/A

0.0 - 30.0
Dark yellowish brown (10 YR 4/2)
silty SAND w/ trace clay, moist

30.0 - 40.0
Olive gray (5Y 4/1) silty CLAY

40.0 - 60.0
Olive gray (5Y 4/1) silty CLAY w/
slightly less silt than above

60.0 - 65.0
Black (N1) COAL

65.0 - 70.0
Black (N1) COAL and olive gray (5Y
4/1) CLAYSTONE

70.0 - 75.0
Olive gray (5Y 4/1) silty
CLAYSTONE w/ about trace coal
gravel

75.0 - 85.0
Olive gray (5Y 4/1) silty
CLAYSTONE

85.0 - 90.0
Black (N1) COAL w/ trace olive gray
(5Y 4/1) silty claystone

90.0 - 100.0
Olive gray (5Y 4/1) silty
CLAYSTONE

2591.8

2581.8

2561.8

2556.8

2551.8

2546.8

2536.8

2531.8

2521.8

DRILL RIG: Gardner Denver 14W

INCLINATION: -90o

DRILLING METHOD: Air Rotary

DATE STARTED: 06/16/10 11:17

DATE COMPLETED: 06/16/10 12:50

DRILLING FLUIDS: Water

DRILL LUBRICANTS: Jet-Lube Kopr Kote

PROJECTION: StatePlane, North Dakota South, 3302

DATUM: NAD 27

HORIZONTAL UNITS: Feet

TOTAL DEPTH: 160.0 ft

BOTTOM ELEVATION: 2,461.8 ft

HOLE DIAMETER: 5.625 inches

Log continued on next page

RECORD OF BORING SHOB-201R

COORDINATES:  N: 444,214  E:  1,361,032

LOCATION: South Heart, ND, Overburden Borehole 201

PROJECT NUMBER: 063-2174

PROJECT: South Heart Project

SHEET 1 of  2

(ft)

GROUND SURFACE ELEVATION: 2,621.8 ft

ELEV. Sample
ID

E
le

va
tio

n
 f

t

2620

2615

2610

2605

2600

2595

2590

2585

2580

2575

2570

2565

2560

2555

2550

2545

2540

2535

2530

2525

D
ep

th
 f

t

0.0

5.0

10.0

15.0

20.0

25.0

30.0

35.0

40.0

45.0

50.0

55.0

60.0

65.0

70.0

75.0

80.0

85.0

90.0

95.0

100.0

Comments
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DESCRIPTIONLITHOLOGY DESCRIPTION
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SCALE:  1 in = 16.7 ft
DRILLING CONTRACTOR:  Mohl Drilling
DRILLER:  Jason Mohl

GEOLOGIST:  P. Schlicht
CHECKED:  J. Waples
DATE:  6/24/2010



SHOB-201
100-105

SHOB-201
105-110

SHOB-201
110-115

SHOB-201
115-120

SHOB-201
120-125

SHOB-201
125-130

SHOB-201
130-135

SHOB-201
135-140

SHOB-201
140-145

SHOB-201
145-150

SHOB-201
150-155

SHOB-201
155-160

Driller confirmed coal from 128'-145'

Sample SHOB-201 130-135 is > 90%
coal

TD = 160'

Clst

Clst

Clst

Clst

COAL

COAL

Clst

N/A

100.0 - 110.0
Olive gray (5Y 4/1) silty
CLAYSTONE w/ little coal sand

110.0 - 120.0
Olive gray (5Y 4/1) silty
CLAYSTONE

120.0 - 125.0
Olive gray (5Y 4/1) silty
CLAYSTONE w/ trace coal sand

125.0 - 130.0
Olive gray (5Y 4/1) silty
CLAYSTONE w/ about some coal
sand

130.0 - 145.0
Black (N1) COAL

145.0 - 150.0
Black (N1) COAL w/ some olive gray
(5Y 4/1) silty claystone

150.0 - 160.0
Olive gray (5Y 4/1) to olive black (5Y
2/1) silty CLAYSTONE

Boring completed at 160 ft.

2511.8

2501.8

2496.8

2491.8

2476.8

2471.8

2461.8

RECORD OF BORING SHOB-201R

COORDINATES:  N: 444,214  E:  1,361,032

LOCATION: South Heart, ND, Overburden Borehole 201

PROJECT NUMBER: 063-2174

PROJECT: South Heart Project

SHEET 2 of  2

(ft)

GROUND SURFACE ELEVATION: 2,621.8 ft

ELEV. Sample
ID

E
le

va
tio

n
 f

t

2520

2515

2510

2505

2500

2495

2490

2485

2480

2475

2470

2465

D
ep

th
 f

t

100.0

105.0

110.0

115.0

120.0

125.0

130.0

135.0

140.0

145.0

150.0

155.0

160.0

165.0

170.0

175.0

180.0

185.0

190.0

195.0

200.0

205.0

210.0

215.0

220.0

225.0

Comments
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SCALE:  1 in = 16.7 ft
DRILLING CONTRACTOR:  Mohl Drilling
DRILLER:  Jason Mohl

GEOLOGIST:  P. Schlicht
CHECKED:  J. Waples
DATE:  6/24/2010



SHOB-202 0-5

SHOB-202 5-10

SHOB-202
10-15

SHOB-202
15-20

SHOB-202
20-25

SHOB-202
25-30 +

BD-PDS-01

SHOB-202
30-35

SHOB-202
35-40

SHOB-202
40-45

SHOB-202
45-50

SHOB-202
50-55

SHOB-202
55-60

SHOB-202
60-65

SHOB-202
65-70

SHOB-202
70-75

SHOB-202
75-80

SHOB-202
80-85

SHOB-202
85-90

SHOB-202
90-95

SHOB-202
95-100

Driller confirmed coal stringer from
9'-16'

Driller began using water at 15'

Driller confirmed coal stringer from
about  30'-33'

Driller confirmed coal from 81'-96'

Sample SHOB-202 80-85 is about
90% coal

CH

CL

COAL

COAL/Clst

Clst

Clst/COAL

Clst

Clst

Sltst

Clst

Clst

Clst/COAL

COAL

COAL/Clst

Moist

Slightly Moist

N/A

0.0 - 5.0
Olive gray (5Y 3/2) CLAY, moist

5.0 - 10.0
Olive gray (5Y 3/2) silty CLAY, w/
trace gypsum crystals, sli. moist

10.0 - 15.0
Black (N1) COAL

15.0 - 20.0
Black (N1) COAL and dusky
yellowish brown (10YR 2/2)
CLAYSTONE

20.0 - 30.0
Olive gray (5Y4/1) CLAYSTONE

30.0 - 35.0
Olive gray (5Y4/1) CLAYSTONE and
black (N1) COAL

35.0 - 40.0
Olive gray (5Y4/1) CLAYSTONE

40.0 - 55.0
Olive gray (5Y4/1) silty CLAYSTONE

55.0 - 60.0
Olive gray (5Y4/1) clayey
SILTSTONE

60.0 - 75.0
Olive gray (5Y4/1) silty
CLAYSTONE, w/ some v. fine sand

75.0 - 80.0
Olive gray (5Y4/1) silty
CLAYSTONE, w/ some v. fine sand
and trace coal gravel

80.0 - 85.0
Olive gray (5Y4/1) silty CLAYSTONE
and black (N1) COAL

85.0 - 95.0
Black (N1) COAL

95.0 - 100.0
Black (N1) COAL and olive gray (5Y

2573.8

2568.8

2563.8

2558.8

2548.8

2543.8

2538.8

2523.8

2518.8

2503.8

2498.8

2493.8

2483.8

2478.8

DRILL RIG: Gardner Denver 14W

INCLINATION: -90o

DRILLING METHOD: Air Rotary

DATE STARTED: 06/16/10 09:08

DATE COMPLETED: 06/16/10 22:23

DRILLING FLUIDS: Water

DRILL LUBRICANTS: Jet-Lube Kopr Kote

PROJECTION: StatePlane, North Dakota South, 3302

DATUM: NAD 27

HORIZONTAL UNITS: Feet

TOTAL DEPTH: 110.0 ft

BOTTOM ELEVATION: 2,468.8 ft

HOLE DIAMETER: 5.625 inches

Log continued on next page

RECORD OF BORING SHOB-202R

COORDINATES:  N: 444,181  E:  1,362,412

LOCATION: South Heart, ND, Overburden Borehole 202

PROJECT NUMBER: 063-2174

PROJECT: South Heart Project

SHEET 1 of  2

(ft)

GROUND SURFACE ELEVATION: 2,578.8 ft

ELEV. Sample
ID

E
le

va
tio

n
 f

t

2575

2570

2565

2560

2555

2550

2545

2540

2535

2530

2525

2520

2515

2510

2505

2500

2495

2490

2485

2480

D
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t
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95.0

100.0

Comments
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SCALE:  1 in = 16.7 ft
DRILLING CONTRACTOR:  Mohl Drilling
DRILLER:  Jason Mohl

GEOLOGIST:  S. Harkins
CHECKED:  J. Waples
DATE:  6/24/2010



SHOB-202
100-105

SHOB-202
105-110

TD=110'

Clst N/A

4/1) CLAYSTONE

100.0 - 110.0
Olive gray (5Y4/1) CLAYSTONE

Boring completed at 110 ft.

2468.8

RECORD OF BORING SHOB-202R

COORDINATES:  N: 444,181  E:  1,362,412

LOCATION: South Heart, ND, Overburden Borehole 202

PROJECT NUMBER: 063-2174

PROJECT: South Heart Project

SHEET 2 of  2

(ft)

GROUND SURFACE ELEVATION: 2,578.8 ft

ELEV. Sample
ID

E
le

va
tio

n
 f

t

2475

2470

D
ep

th
 f

t

100.0

105.0

110.0

115.0

120.0

125.0

130.0

135.0

140.0

145.0

150.0

155.0

160.0

165.0

170.0

175.0

180.0

185.0

190.0

195.0

200.0

205.0

210.0

215.0

220.0

225.0

Comments
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SCALE:  1 in = 16.7 ft
DRILLING CONTRACTOR:  Mohl Drilling
DRILLER:  Jason Mohl

GEOLOGIST:  S. Harkins
CHECKED:  J. Waples
DATE:  6/24/2010



 

 

Lithologic Log Notes 
 
Abbreviations 
ND = North Dakota 
ft or ’ = feet 
NAD = North American Datum 
NA or N/A = not applicable 
In = inch 
HCL = Hydrochloric acid 
sli. = slightly 
v. = very 
TD = total depth 
tr. = trace 
mod.= moderate 
dk. = dark 
lt. = light 
w/ = with 
% = percent 
med. = medium 
in or ” = inch 
approx. = approximately 
mm = millimeter 
dia. = diameter 
WL = water level 
> = greater than 
< = less than 
 
Abbreviations from Unified Soil Classification System (USCS) 
GW = well-graded gravel 
GP = poorly-graded gravel 
GM = silty gravel 
GC = clayey gravel 
SW= well-graded sand 
SP = poorly-graded sand 
SM = silty sand 
SC = clayey sand 
ML = silt 
CL = clay 
CH = fat clay 
Soil lens is indicated by parenthesis.  Example:  SM(SP) indicates lenses of SP in predominantly SM unit 
 
See ASTM International (2000) for description of USCS visual-manual procedure 
 
Soil Descriptions 
Consistency or Density, Geological Society of America (GSA) or Munsell color name (code), grain size, 
USCS name, minor characteristics, plasticity, moisture 
 
For Munsell color code see either Munsell Color (1998) or Rock-Color Chart Committee (1991). 



 

 

 
Component Proportion 
Trace   0-5% 
Little   5-12% 
Some   12-30% 
And   30-50% 
 

MOISTURE 
Dry Absence of moisture, dusty, dry to the touch 
Slightly Moist Apparent moisture but well below optimum moisture content 
Moist Damp, but no visible water; at or near optimum moisture content 
Very Moist Above optimum moisture content 
Wet Visible free water, below water table 
 

 
 
 
 
Rock Descriptions 
 
Abbreviations 
Clst = claystone 
Sltst = siltstone 
Ss = sandstone 
Sh = Shale 
 
REFERENCES 
 
ASTM International. 2000. 
Designation D2488-00, Standard Practice for Description and Identification of Soils (Visual-Manual 

Procedure) in 2000 Annual Book of ASTM Standards:  Soil and Rock (1) D420-D5779.  ASTM 
International, West Conshohocken, PA. 

Munsell Color. 1998. 
Munsell Soil Color Charts revised Washable Edition.  Gretag Macbeth, New Windsor, New York. 

Rock-Color Chart Committee. 1991. 
The Geological Society of America Rock-Color Chart with genuine Munsell® color chips.  Distrubuted by 

the Geological Society of America, Boulder, Colorado. 


	Appendix 2.3-14 - Phase II, Phase III and 2010 Lithologic Logs within the Study Area
	SHOB-01R
	SHOB-02R
	SHOB-03R
	SHOB-04R
	SHOB-05R
	SHOB-06(B)R
	SHOB-07R
	SHOB-08R
	SHOB-09R
	SHOB-10R
	SHOB-11R
	SHOB-12R
	SHOB-13R
	SHOB-14R
	SHOB-15C
	SHOB-16R 
	SHOB-17R
	SHOB-18R
	SHOB-19R
	SHOB-20R
	SHOB-21R
	SHOB-22R
	SHOB-23R
	SHOB-24R
	SHOB-25C
	SHOB-26R
	SHOB-27R
	SHOB-28R
	SHOB-29R
	SHOB-30C
	SHOB-31R
	SHOB-32R 
	SHOB-33R
	SHOB-34R
	SHOB-35R
	SHOB-36R
	SHOB-37R
	SHOB-38R
	SHOB-39R
	SHOB-40R
	SHOB-41R
	SHOB-42R
	SHOB-43R
	SHOB-44R
	SHOB-45R
	SHOB-46R
	SHOB-47R
	SHOB-48R
	SHOB-101R
	SHOB-102R
	SHOB-103R 
	SHOB-104R
	SHOB-105R
	SHOB-106R
	SHOB-107R
	SHOB-108R
	SHOB-109R
	SHOB-110R
	SHOB-111R
	SHOB-112R
	SHOB-113R
	SHOB-114R
	SHOB-115R
	SHOB-116R
	SHOB-117R
	SHOB-118R
	SHOB-119R
	SHOB-120R
	SHOB-121R
	SHOB-122R
	SHOB-123R
	SHOB-124R
	SHOB-125R
	SHOB-126R
	SHOB-127R
	SHOB-128R
	SHOB-129R
	SHOB-130R
	SHOB-131R
	SHOB-132R
	SHOB-133R
	SHOB-134R
	SHOB-135R
	SHOB-136R
	SHOB-137R
	SHOB-138R
	SHOB-139R
	SHOB-140R
	SHOB-141R
	SHOB-142R
	SHOB-143R
	SHOB-144R
	SHOB-201R
	SHOB-202R
	Lithologic Log Notes




