





KIEWIT MINING GROUP INC.
LITHOLOGY LOG

Property  South Heart Hole No. $h02-03

Type Rotary
Lessee or permittee
Address
Driller John Mohi
Commenced drilling 314102 Finished 3/4/02
Sec. 17 T.130 N. R 98W State ND
Locate hole within section; when hole Method of drilling Rotary Logged by B. Pruitt
is not vertical, give direction & angle Drilling Fluid: Air - Water Injection
Surface Owner Signed
Page 1 of 1 Title
Depth Lith
From To Thick. Seam Type Description
0.0 5.0 5.0 T3 Soil material, black to brown
5.0 13.5 85 CL Clay, tan, soft
13.5/ 170 3.5 F |CO |Lignite, soft, oxidized
17.04 350] 18.0 CL Clay, gray, soft
35.0f 385 3.5 CL __[Clay, gray, sandy
38.5 38.5 1.0 E CO. |Lignite
39.5 80.0f 405 SS Sandstone, gray, fine grained, soft, nct well cemented v
80.01 103.0] 23.0 SS  |[Sandstone, gray, coarser grained, not well cemented
103.0{ 105.0 2.0 SS _ {Sandstone, gray, hard, well cemented
105.01 108.0 3.0 SH Shale, gray
108.0{ 116.5 8.5 88 Sandstine, gray, grading to clay
116.5] 134.0{ 175 D |CO |[Lignite
134.0f 143.0 9.0 SS |Sandstone, gray
143.0{ 150.0 7.0 CL _ {Clay, gray TDD




KIEWIT MINING GROUP INC.

LITHOLOGY LOG
Property  South Heart Hole No. Sh02-03¢
Type Core
Lessee or permitiee
Address
Driller John Mohl
Commenced drilling 3/19/02 Finished 3/19/02
Sec. 17 T.139 N. R 98W State ND
Locate hole within section; when hole Method of drilling Rotary Logged by B. Gjere
is not vertical, give direction & angle Drilling Fluid: Air - Water Injection
Surface Owner Signed
Page 1 of 2 Title
Depth Lith
From To Thick. Seam | Type Descripfion
0.0] 115.0 Drill out to core point

115.0f 129.0 Cored 14.0', recovered 12.6' - driller said he cored slightly more
than 1' of roof

115.0f 1164 1.4 Lost; soft, sandy roof?

116.4] 1240 76| D CO iLignite, brown, a 0.0%' pyrite on top of seam (not included in the
interval alanyzed since it would be cleaned off). This interval is a little
softer & exhibits more vertical fractures than the lower part of the seam.
Pyrite nodules at 19.8' and 122.0' - 122.3".

124.0f 129.0 5.0 D CO

Lignite, brown, harder than above described zone. Exhibits dark and

light brown bands - has a woody texture. Moisture seems to wick

away from the surface




Date 3/

19'02

Property South Heart

KIEWIT MINING GROUP INC.
LITHOLOGY LOG

Page No. 2 of Hole No.

Sh02-03c

Depth Lith
From To Thick. Seam | Type Description
129.01 135.0 Cored 6.0', Recovered 6.0'
129.0f 134.0 5.0 D CO |Lignite, brown, banded, woody texture
thin pyrite nodules at 129.3' and 131.1°
134.0f 134.4 0.4 SH {Shale, black, carbonaceous
134.4| 135.0 0.6 SH iShale, gray TOD




KIEWIT MINING GROUP INC.

LITHOLOGY LOG
Property  South Heart Hole No. Sh02-04
Type Rotary
Lessee or permittee
Address
Dritier John Mohl
Commenced drilling 3/5/02 Finished 3/5102
Sec. 17 T.139 N. R.98 W State ND
Locate hole within section; when hole Method of drilling Rotary Logged by B. Pruitt
is not vertical, give direction & angle Drilling Fluid: Air - Water Injection
Surface Owner Signed
Page 1 of 1 Title
Depth Lith
From To Thick. Seam | Type Description
0.0f 280{ 280/ | CL |Clay, yeliowish gray, soft

28.01 30.0 20l F CO |Lignite, brown

30.0] 725 425 CL [Clay, gray

72.5 79.0 6.5 E CO ]Lignite, brown

79.01 102.0 230 CL |Clay, gray

102.0f 1040 2.0 Et CO lLignite, brown

104.0| 110.0 6.0 CL |Clay, gray

110.0] 115.0 5.0 SS [Sandstone, gray, soft
115.0]1 125.0 10.0 CL |Clay, gray, sandy
125.0] 140.0{f 15.0 CL {Clay, gray

140.0f 157.0 170 D CO _|Lignite, brown

157.0f 170.0{ 13.0 CL |(Clay, gray TDOD




KIEWIT MINING GROUP INC.

LITHOLOGY LOG
‘Property  South Heart Hole No. Sh02-04¢
Type Core
Lessee or permitiee
Address
Driiler John Mohl
Commenced drilling 3/19/02 Finished 3/19/02
Sec. 17 T.139 N. R.98W State ND
Locate hole within section; when hole Method of drifling Rotary Logged by B. Gjere
is not vertical, give direction & angle Drilling Fluid: Air - Water Injection
Surface Owner Signed
Page 1 of 2 Title
Depth Lith
From To Thick. Seam | Type Description
0.0 71.0 Drill out to core point 1
71.0f 810 Cored 10.0' - recovered 10.0°

7101 728 1.8

CL

Clay, gray, soft

728 733 05 E CO |Lignite, brown

73.3| 735 02| E CL |Clay, brownish gray

73.5] 79.6 6.1 E CO |Lignite, brown, high pyrite zone 79.1' to 79.6'
796 804 0.8 CL |Clay, gray

80.4| 807 0.3 CO_|Lignite, brown, shaley, soft

80.7] 810 0.3 CL {Clay, soft

81.0{ 101.0

Drill out to core point 2




Date  3/19/01

Property: South Heart

KIEWIT MINING GROUP INC.
LITHOLOGY LOG

Page No. 2 of Hole No. Sh02-04¢

Depth Lith
From To Thick. Seam Type Description
101.0] 107.3 Cored 6.3' - recovered 6.3'
101.0; 1029 1.9 CL iClay, gray
102.9] 104.8 1.9} E1 CO |Lignite, brown, soft, woody
104.81 106.0 1.2 CL |Clay, gray, banded with thin stringers of carbonaceous material.
106.01 106.9 0.9 CO |Lignite, brown, soft, shaley - banded with thin, gray clay
106.91 107.3 0.4 CL Clay, gray
107.3] 140.0 Drill out to core point 3
140.0f 1545 Cored 14.5' - recovered 14.5'
140.0! 140.5 0.5 CO |{Lignite, brown, fissile, very high pyrite concetrations
140.5| 154.5 14.0 D CO |Lignite, brown, banded, fissile in thin zones,

pyrite nodules at 141.1°, 143.2', 151.3' and 154.0'

154.5] 158.5 Cored 4.0’ - recovered 4.0
15451 157.5 30{ D CO |Lignite, brown, more fissile than above described zone, soft
157.5] 158.0 0.5 CL iClay, brown, coaly
158.0| 158.5 0.5 CL |Clay, gray TDD




KIEWIT MINING GROUP INC.
LITHOLOGY LOG

Property South Heart Hole No. Sh02-05
Type Rotary
Lessee or permittee :
Address
Driller John Mohl
Commenced drilling 3/4/02 Finished 374102
Sec. 9 T. 138 N. R. 98 W State ND
Locate hole within section; when hole Method of drilling Rotary Logged by B. Pruitt
is not vertical, give direction & angle Brilling Fluid: Air - Water Injection
Surface Owner Signed
Page 1 of Title
Depth Lith
From To Thick. Seam Type Description
0.0 10.0f 10.0 CL |Clay, brownis-gray, soft
10.0 14.0 4.0 CL |Clay, gray, soft
140] 200 6.0 E CO |lLignite, brown, soft, oxidized
20.0f 370| 170 CL [Clay, gray
37.01 39.0 20| E1 CO |Lignite, brown, shaley
39.0f 75.0f 360 CL iClay, gray
75.0f 8751 125 IC |Lost circulation - no returns
87.5] 1040 1654 D CO {No retumns - coal picks taken from geophysiscal logs
104.01 12001 16.0 CL |Clay, gray TDD




KIEWIT MINING GROUP INC.
LITHOLOGY LOG

Property  South Heart Hole No. Sh02-05¢

Type Core
Lessee or permittee
Address
Driller John Mohl
Commenced drilling 3/18/02 Finished 3/118/02
' Sec. 9 T.139 N. R 9BW State ND
Locate hole within section; when hole Method of drilling Rotary Logged by B. Gjere
is not vertical, give direction & angle Drilling Fluid: Air - Water Injection
Surface Owner Signed
Page 1 of Title
Dej Lith
From To Thick. { Seam | Type Description
00 36.0 Drill out to core point 1
36.0f 41.0 Cored 5.0' - recovered 4.6
36.0f 374 14 CL |Clay, gray soft
3741 394 20| Et CO |Lignite, brown, soft, woody texture - pyrite band at 38.8'
39.4 39.8 0.4 CL |Clay, gray, soft, grading to carbonaceous
39.8] 40.6 0.8 CO |Lignite, brown, soft, grading to carbonaceous shale at bottom
406 41.0 0.4 IC lLost
410 86.5 Drill out to core point 2
86.5] 100.5 Cored 14.0" - recovered 13.2'

probably lost roof since driller thought we had about 1' of clay

before hitting the coal




KIEWIT MINING GROUP INC.

LITHOLOGY LOG
Date 3/18/02
Property: South Heart Page No. 2 of Hole No. Sh02-05¢
Depth Lith
From To Thick. Seam | Type Description
86.5( 87.4 0.9 IC |Lost core
874| 87.8 04({ D CO {Lignite, brown, fissile, very high pyrite concentration
8781 884 050 D CO |Lignite, duit brown, fissile
884f 94.8 641 D CQO ILignite, brown, dull luster, top 6" has numerous clay partings
94.81 100.5 57 D CQ |Lignite, brown, thin bands of bright coal; pyrite nodules at 98.5'
100.51 1055 Cored 5.0' - recovered 4.3' driller said about 0.5 of floor was cored.
100.5] 1029 2.3 D CO |Lignite, dull brown, fissile
102.9( 103.0 0.1 D CL [Clay, gray, high pyrite content
103.0{ 104.9 19 D CO llLignite, brown, dull, soft
104.9] 105.5 0.6 IC |Lost core TDD




Locate hole within section; when hole

KIEWIT MINING GROUP INC.

LITHOLOGY LOG

Property  South Heart Hole No. $h02-06
Type Rotary

Lessee or permittee

Address

Driller John Mohl

Commenced drilling 314102 Finished 3/4/02

Sec. 16 T.139 N. R. 98 W State ND
Method of drilling Rotary Logged by

is not vertical, give direction & angie Drilling Fiuid: Air - Water Injection
Surface Owner Signed
Page 1 of 1 Title
Depth Lith
From To Thick. Seam Type Description
0.01 13.0 CL |Clay, yellowish gray, soft
13.0] 38.0 CL |Clay, gray
38.01 42.0 E CO |Lignite, brown, soft
42.0 72.0 CL (Clay, gray, sandy
72.0] 76.0 E1 CO |Lignite, brown, top 2' is punky
76.0} 80.0 CL |Clay, gray
80.0{ 85.0 S8 |Sanstone, gray, soft, clayey
85.01 115.0 CL {Clay, gray
115.0] 135.0 D CO _iLignite, brown
135.0f 155.0 CL |Clay, gray TDD




KIEWIT MINING GROUP INC.

LITHOLOGY LOG
Property  South Heart Hole No. Sh02-07
Type Rotary
Lessee or permittee
Address
Driller John Maohl
Commenced drilling 314102 Finished 3/4/02
Sec. 16 T.139 N. R. 9B W State ND
Locate hole within section; when hole Method of drilling Rotary Logged by B. Pruitt
is not vertical, give direction & angle Drilling Fluid: Air - Water Injection
Surface Owner Signed
Page 1 of 1 Title
Depth Lith
From To Thick. Seam Type Description
0.0 4.0 4.0 TS {Topsail
401 21.0] 17.0 CL |Clay, tan, soft
21.0] 450] 240 SS [Sandstone, {an, soft, weathered

45.0f 60.0f 150/ D CO {Lignite, brown, top 1' - 2' is soft, weathered

60.0{ 90.0] 30.0 CL |clay, gray, soft TDD




KIEWIT MINING GROUP INC.

LITHOLOGY LOG
Property  South Heart Hole No. Sh02-07¢
7 Type Core
Lessee or permittee
Address
Driller John Moh!
Commenced drilling 3/27/02 Finished 327102
Sec. 16 T7.139 N. R. 98 W State ND
Locate hole within section; when hole Method of drilling Rotary Logged by B. Gjere
is not vertical, give direction & angle Drilling Fluid: Air - Water injection
"Surface Owner Signed
Page 1 of 1 Title
Depth Lith
From To Thick. Seam | Type Description
0.0 44.0 Drill out to core point
44.01 58.0 Cored 14.0' - recovered 12.1
440§ 45.2 1.2 SS |Sandstone, yellowish-gray, very soft, weathered - interface with lignite

is broken, crumbly, and mashed.

4521 471 19f D CO |Lost, Weathered coal? - based on geophysical log interpretations

471} 52.8 55 D CO |Lignite, dull brown, crumbly, vellow stains throughout, weathered

52.6] 58.0 54/ D CO |{Lignite, brown, banded, vertical fractures, pyrite band at 57.5'

58.0 61.0 Cored 3.0' - recovered 2.9°

58.01 569.0 1.0 D CO |Lignite, brown, fissile, thin clay partings throughout

58.0f 59.6 061 D CO |Lignite, dul

59.6! 609 1.3 CL {Clay, gray

60.91 61.0 0.1 IC_|Lost TDD




KIEWIT MINING GROUP INC.
LITHOLOGY LOG

Property  South Heart Hole No. Sh02-08
Type Rotary
Lessee or permittee
Address
Driller John Mohi
Commenced drilling 3/4/02 Finished 3/4/02
Sec. 15 T.139 N R. 98 W State ND
Locate hole within section; when hole Method of drilling Rotary Logged by
is not vertical, give direction & angie Drilling Fluid: Air - Water Injection
Surface Owner Signed
Page 1 of 1 Title
Depth Lith
From fo thick. Seam Type Description
0.0 11.5 11.5 Cl. IClay, tan fo gray, soft
11.5 17.0 55 E CO |Lignite, top 3' - 4' is very soft, weathered
17.0f 37.0f 20.0 CL {Clay, gray, sandy
37.0 39.0 2.0] E1 CQO |Lignite
39.0f 88.0f 490 CL (Clay, gray, sandy
88.01 104.5 16.5f D CO
104.51 120.0 15.5 Ct |Clay, gray TDD




KIEWIT MINING GROUP INC.

LITHOLOGY LOG
Property South Heart Hole No. Sh02-11¢c
Type Core/Piez. Well
Lessee or permittee

Address

Driller John Mohl

Commenced drilling 3i28/02 Finished 3/28/02
Sec. 23 T.139 N R.G8 W State ND
Locate hole within section; when hole Method of drilling Rotary Logged by R. Schmid & B. Gjere
is not vertical, give direction & angle Drilling Fluid: Air - Water Injection
Surface Owner Signed
Page 1 of 2 Title
Depth Lith
From To Thick. Seam | Type Description
0.01 470 Drill out o core point
47.0] 61.0 "{Cored 14.0" - recovered 13.6'
4701 474 0.4 IC ilLost, should have had about 0.5' of roof - small rock on top of core

4741 48.0 06f D CO |Lignite, black to brown, fissile

48.0 55.5 7.5 D CO |Lignite, brown, banded, vertical fractures

bands of high pyrite concentration at 53' and 54'

556.5 57.0 15{ D CS |Carbonaceous clay, black, soft, {(blackjack)

570y 571 0.1 D CL |[Clay, tan, bentonitic

57.1f 58.8 171 D CO |Lignite, dull black, shaley, fissile

58.8] 59.4 06| D CO |Lignite, brown, soft, fissile

5941 610 16{ D CO {Lignite, dull black, shaley, fissile




Date  3/28/02

KIEWIT MINING GROUP INC.
LITHOLOGY LOG

Property. -South Heart Page No. 2 of Hole No. Sh02-11¢
Depth Lith
From To Thick. | Seam | Type Description
61.0f 70.0 Cored 9.0' - recovered 8.6
61.0 68.8 7.8 D CO jLignite, brown, banded, thin fissile zones throughout
thin clay stringers at 64.4" and 68.0°
68.8] 69.6 08y D CO |Lignite, brown, woody texture, pyrite scale in vertical fracture
59.6| 70.0 04 IC {Lost TDD

completed as a monitor well

see Sh02-11b by Roger Schmid




Sho4L- Il qQ

BUAKL UF WA'LTER WELL CONTRACTORS

200 B FOULEVARD AVE, DEPT. 70 * DISMARCK, NORTH DAKOTA 58505-0850

WELL DRILLER'S REPORT :
Sutehwquuwmaﬁhsmyctthﬂodwﬂlﬁem%ndafwmrw:n&n&mm!haaﬂdaytah_ wplolion oz abanid ‘nfﬂilnwcll.
1. WELL|OWNER ; 7. WATER LEVEL :
nazme _ | Kienergy Inc Static water level Fuot below surface
Psdclres: 203 s !Ia:.n Suite 2004 . If fiowing: closed-in pressure pai
Sheridan, WY 82801 G fiow through ioch!pipe
: Contyolled by: Valve Reducers ; Qther
‘2. WELL LOCAT!ON‘ South well ,11A "1t other, specify :
IS i o ¥ 139-98+23RAA i
1 I 1 -8. WELL TEST DATA .
bt i : Pungp safler | other
e = ——— Pumping level below land surface | .
| I i . after: hrs. puaﬂing o i 9p=
i i i fr. after Rrs. punp : i _gom
T ft. aftex hrs. e 1
County |Stark e Pw g“""'"—?"'gpm
NE1/3 NE1/4 liElM Sec.23 Twp.139 u. Rge 98 w 9. WELL LOG D_epth;(pg.;
Forpation - TO

3. PROPQSED USE

Geothermnl X___mn:. toring

pothestic Irrigacion Industrial
Stack i _Muonicipal Test: Hole
4. METH DDR!LLE'D .
Cable i Peverse Rot:ary Bored
K Eomoﬁd mmry L Jettex Auger
If othe.' apcc.x“y .
s wmml QUALITY .
4as & water semple.coilacrted for:
Chenical amaiyses?

Rag

If 8¢, tc

ves X No
teriologizal Analyses? yes X No
what lakdratory was it sent?

6. WELL ¢ ONSI'RUCTION

Diamater
Casing:

If other,
Pipe Weight:

1b
b
1

eeam— .
was pe:fqta!:ed pipc used?
Pertorats
Was ca;slnlg left open enc?

Waz & wei
Marexiail
Slot Siz

Slot Sizel set £I0m% feet to __fear
Was packelr o gseal used? yezr _ X Yo
. i

'T;p.;o:)f":::l?a‘::‘:i‘ih_ screen Gra?:;.thmckcd §{t 9 &’Z/D
Depth groptec: rzou 0 to_ 273
Grouting paterial: Cement ocher, X -

IZ otmer paplain: Bentonite Cbips

Well head cunplel:iom Pitless wnit

i2» above|grade | Other . X

If other, !specify 2' above grade .
WKas pump Lnstal.ed? ___yes_XHo
Was well diainfected upon com:leeion" ___Yyés Xno

WSI02\ WDR{P'IOI !

of Hole 5 inches Depth . 195 ) teet
| Steel ’ X_'Plasuc C‘o_ncrete
X . Threaded  __ Welded —_Other

specify .
Diamérer:
_2__.1',:nches
_2_1 nches
inches

Fo:
175 feet
190 teer
fee::
_ X %o
. _fest
_'_X_;No
Ro
2 dnchesz

FProm:
_+2__feet
185 teet
feat
Yes
ft te
Yes

_ X vYes

bex
1’ b3
£33

pipe set from

sCTEEn i.'nstalled"
1BWC ;

Diameter .

q_:m' set From 175 feet to_185. feet

!

Clay, silty to sandy, ya].lot‘:is'_h

__brown, "oxidized i 10
-Shale, gyellowish brown, oxjdized | 18
‘Shale, silty, bxown, w/ orgam.cs i 21
5ilt, sandy, gray | 42
Sand, silty gray ; ! 48
Ligunite ! 69.5
Shale, light gray i R ]
Tignite & brown organic shale ; i 74
Silt, sandy, gray : j 76
Shale, silty, gray, lime rock.at
__100" & lignite at 108' 1 ) '108
Shale, greenish gray ! 1112
Shale, sillity, gray i129
Sandstone i131
Shale, silty, gxay 1166
Shale, brown, organic '170,
Shale, siity, gray w/lignite seam:172
Lignite 185
Shale, gray

i195

{use wopacate sheel if

10. DATE COMPLETED _ 28 Max 02

11. WAS THE HOLE PLUGGED OR ABANDCNEDY

yes X Ne

if g0, how?

12. REMARKS 1,2408 of Abras.hres

sand pack to 173°,
éhips to 3°,

Inc

5504 bﬁ;ni_te :
cutti.ngs to ace. |

¥3. DRILLER'S CERTIFICATION

This wall war arilled under my Jun.ad.ic::icn anid this
Zeport i3 true to the beat of wy knmeledge

Izilles™ s or FADm's Rame

e, HL Drilld i g, e
Eekz%f WO 58523

2 mz,icaulg. .
yLoX

13

ez ol

Dats

O/ e 4/ -c’)
TDTF‘L P.0G6




, puUARL W WALEK wWELL CONTRACTORS
;' 900 B. BOULEVARD AVE., DEFY. 778 * BISMARCK, NORTH DAKOTA 58505-0850

>hoz-tb

WELL DRILLER'S REPORT i
Shhhwm&atmumtbemM&MMdWmWﬂmm%%mm«m«Wd&cwen
)
1. WELL OWNER 7. WATER LEVEL :
Name Kieneygy Inc Sracic water level Fedt below surface
Addres? 203 S Main, Suite 2004 If flowing: closed-in pressure | i pei
Sheridan WY 82801 . G®M flow through - inch pipe
- Controlled by: valve Reducess . Dthex
2. WELL LOCAYION North well 1IB - rr ocher, spacify :
T o 139-98-23a3a '
! { 1 8 WELLTEST DAT& ;
i i { Pump paller i Othexr
S S e Pumping level belew land surfacei . .
H i } #r. afrer hzs._pumping gpm
i i i £r. after hrs.pumping . .  gpm
T ft. aftex hrz.pmblng. ! gpm
county | Stark AR { ]
ms;m fl_syq NE1/4 Sec.23 Twp. 130 N.rge.898 w 9 WELL LOG i Depth(Ft.)
Formation ; To
3. BRO ED USE __Geothermal X Mcairoring Clay, s:.lty to .sandy, yal.}msh
D¢ stic Irrigation __ Iadustrial __brown, oxidized i 10
stock ___Munieipal  __ Test Hole Shale, yellowish browa, o:fid:l.zed 18
'."_ : . Shale, silty, brown, w/ organics: 21
4 METHOD DRILLED S$ilt, sandy, gray ! 42
_Cable __Reversc Rotary __ Bored Sand, silty gray i ) . 48
X romm fotary __ Jetted ___ Ruges Lignite i : 169.5
thek, speciiy. Shale, lignt gray ] 72
P o- N
5. WATER QUALITY : :
was'a vgu:ex: sample collected for: : :
. hemical analyses? _Yes X wWo 1 .
ﬂacte:iologic.u Rpalyses? __ Yes X No - -
I 50, to what laboratory was it sent? ; :
6. WELLICONSTR
Diametes of kolg_i_@mches Deprh 72 feet
Casing: | __ Steel ’ X_Plastic ___Concrete
. X_Threaded ___Welded __OQther ~
zz 6r.hez, speciliy
Pipe Weilght: Dieweters From: TO: :
ib/ft  _2 -inches _+2 faet __ BO_ feer - ;
b/ ciaches feet faas Tuso Deparate shatt if meGegsacy)
ih/res inches feat feer
Was ‘pexforated pipe used? Yoy __ X o 10. DATE COMPLETED__ 28 Max 0'2
Perforadea pip: sef from £r to feet
Wlas casi lefc open end? Yas X R8O 11 WASTHEHO‘LEPLUGGEJ 0RmNED’
Waz &« well screen ipstalleq? _ X yes - —No Yoo __ K No!
rerial] PVC . - Dz.metet 2 inches 1f so. how? |
Slot, Sazp_ 10 set from _60_feer to " 70 _Teet
siov stz set from " feet o roer 12 REMARKS '240# -of Abras:.vés Inc sand
#as packer or seal usad? Yos X ‘Bo pad::i' t: t:.: 300¢ bentonite chips:to
If so, wWpat material Dapth QQ y;u gs to surface.
Type of well: Srraight screen  Grave) packed 2 X v : RS R IF!: Ti H
Septh grpured: From O To 46 ‘:‘%'D well was drilled undec -yo I;Immcgion and this
Groutiaglmateriai: Cea-mt_________Other_X- rspott i3 True vo the hest of my kau.lw;rn .
I rS : A 3 . i
i bk comtecTin: eettars e ey PO ke e
i27 above graaz Othar X lddtgs Y5 < 5
If other! specify _2°' _ above grade ) i
Was pump|instailed? __yes Xno gec"é'44 /!/0 ‘Sg\s '?3 . t:e
was well d.:.smfected completion? es o B Aot
wSI0R\MDRe el ween e e z %‘Z /m W DOY0y-O52
|
i .




KIEWIT MINING GROUP INC.

LITHOLOGY LOG
Property  South Heart Hole No. Sh02-13
Type Rotary
Lessee or permittee
Address
Driller John Moht
Commenced drilling 3/4/02 Finished 3/4/102
Sec. 21 T.138 N. R.9BW State ND
Locate hole within section; when hole Method of drilling Rotary Logged by B. Pruitt
is not vertical, give direction & angle Drilling Fluid: Air - Water Injection
Surface Owner Signed
Page 1 of 1 Title
Depth Lith
From To Thick. Seam | Type Description
0.0 5.0 ‘5.0 TS |Topsoil
5.00 25.0 20.0 CL |Clay, tan, soft
25.01 265 1.5 CL _iClay, gray
26.5 31.1 4.6 F CO |Lignite
31.1] 133.5} 1024 SS- |Sandstone, gray, fine grained, soft, clayey from 75' - 85'

133.5] 1510f 175} D CO |Lignite

151.0] 165.0{ 14.0 cL |cray, gray TDD




KIEWIT MINING GROUP INC.
LITHOLOGY LOG

Property  South Heart Hole No. Sh02-13c

Type Core
Lessee or permittee
Address
Driller John Mohl
Commenced drilling 3/19/02 Finished 3/119/02
Sec. 21 T.139 N. R.98W State ND
Locate hole within section; when hole Method of drilling Rotary Logged by B. Gjere
is not vertical, give direction & angle Drilling Fluid: Air - Water injection
Surface Owner Signed
Page 1 of 2 Title
Depth Lith
From To Thick. Seam Type Description
00| 260 Drill out to first core point
260f 32.0 Cored 7.0' - recovered 7.0’
26.0f 26.6 0.6 CL |Clay, gray, soft
26.6 31.7 5.1 CO |Lignite, brown,
top 3' is weathered; bottom 2’ is solid and banded
high pyrite content at 27.3' and 28.9'
317 32.6 0.9 CL |Clay, gray, soft
326] 33.0 0.4 SH |Shale, carbonaceous, fissile
33.0{ 133.0 Drill out to second core point




Date 3/

19/02

Property: South Heart

KIEWIT MINING GROUP INC.
LITHOLOGY LOG

Page No. 2 of Hole No. Sh(2-13¢

Depth Lith
From To Thick. Seam | Type Description
133.0] 147.0 Cored 14' - recovered 14’
133.01 133.5 05/ D CO |Lignite, brown, fissile, high pyrite content
133.5{ 143.0 95 D .CO |Lignite, brown, pyrite st:ale in verticla fracture
143.0f 1470 40| D CO _|Lignite, brown, banded light brown, the surface of this segment
drys much more quickly than the top segment
147.01 1520 Cored 5' - recovered 5'
147.0] 1508 3.8|D CO |Lignite, brown, woody texture, fissile zone at 149'-149.4'
150.8] 152.0 1.2 CL |(Clay, gray TDD




KIEWIT MINING GROUP INC.

LITHOLOGY LOG
Property  South Heart Hole No. Sh02-14
' Type Rotary
Lessee or permittee
Address
Driller John Mohl
Commenced drilling 3/26/02 Finished 3/26/02
Sec. 21 T.139 N. R.98 W State ND
Locate hole within section; when hole Method of drilling Rotary Logged by B. Gjere
is not vertical, give direction & angle Drilling Fluid: Air - Water Injection
Surface Owner Signed
Page 1 of 1 Title
Depth Lith
From To Thick. Seam | Type Description
0.0 4.0 4.0 TS {Topsoil, loamy
4.0 5.0 1.0 CL |Clay, gray, soft
5.0 7.0 2.0 CO |Lignite, soft, weathered
7.0 395] 325 CL |Clay, gray, soft, silty
395} 410 15f E CO_|Lignite, soft, shaley
41.0f 65.0} 24.0 CL |Clay, tan, silty
65.0 67.0 2.0f E1 CO_|Lignite, soft, shaley
67.0] 69.0 2.0 CL |Clay, gray
69.0/ 985] 295 ST |Siltstone, gray, sandy
98.5({ 117.0 185 D CO |[Lignite, brown
117.01 130.0 13.0 CL |Clay, gray TDD




KIEWIT MINING GROUP INC.

LITHOLOGY LOG
Property  South Heart Hole No. Sh02-14c
Type Core
Lessee or permittee
Address
Driller John Mohl
Commenced drilling 3/26/02 Finished 3/26/02
Sec. 21 T.133 N. R.98W State ND
Locate hole within section; when hole Method of drilling Rotary Logged by B. Gjere
is not vertical, give direction & angle Drilling Fluid: Air - Water Injection
Surface Owner Signed
Page 1 of Title
Depth Lith
From To Thick. Seam | Type Description
0.0 995 Drill out to core point - just topped coal (about 0.2")
(went up about 1' vertical, but coal was about the same depth)
99.5| 113.5 Cored 14' - recovered 13.7
99.5) 106.7 72| D CO |Lignite, brown, soft, fractured, thin (0.1') parting at 100.5' and 101.4'
106.7] 107.3 06f D CO_|Lignite, brown, banded
107.3] 113.5 6.2] D CO _{Lignite, brown, banded, surface dries quickly,
pyrite scale in vertical fractures from 109" to 113"
113.5] 118.5 Cored 5’ - recovered 4.9'
113.5| 1184 491 D CO _|Lignite, brown, soft friable zones at 114.5' and 116.5'
0.1' pyrite band at 117.1"
118.4] 118.5 IC |Lost TDD




KIEWIT MINING GROUP INC.
LITHOLOGY LOG

Property South Heart Hole No. Sh02-15
Type Rotary
" Lessee or permitiee
Address
Drilter John Mohl
Commenced drilling 3/5/02 Finished 3/5/02
Sec. 23 T.139 N. R. 98 W State ND
Locate hole within section; when hole Method of drilling Rotary lLogged by Pruitt - Moh!
is not vertical, give direction & angle Drilling Fluid: Air - Water Injection
Surface Owner Signed
Page 1 of 1 Title
Depth Lith
From To Thick. Seam Type Description
0.0 7.5 7.5 TS |[Topsoil, loamy
7.5 20.0f 125 CL |Clay, tan, soft
20.0 30.0 10.0 SS |Sand, tan, soft
30.0 37.0 7.0 GR |Gravel, 1/8" - to 1/4", subrounded

3701 50.0} 13.0f{ D CO |Lignite, also blowing up a lot of gravel

50.0 60.0 10.0 IC 1Lost circulation TDD

No geophysical lag - too much caving




KIEWIT MINING GROUP INC.

LITHOLOGY LOG
Property  South Heart Hole No. SH02-16
Type Rotary
Lessee or permitiee
Address
Driller John Mohl
Commenced drilling 3/5/02 Finished 3/5/02
Sec. 22 T.139 N. R.98W State ND
Locate hole within section; when hole Method of drilling Rotary Logged by  Monhl
is not vertical, give diraction & angle Drilling Fiuid: Air - Water Injection
Surface Owner Signed
Page 1 of 1 Title
Depth Lith
From To Thick. Seam | Type Description
0.0 1.0 1.0 TS {Topsoil
1.0 40.0f 39.0 SS |Sand, gray, soft, a lot of coal detritus in the grains
40.0 50.0 10.0 - | GR |Gravels, subrounded, coal fragments in gravels
TDD

Hoie is unstable and caving - cannot make a connection

Abandon hole

No geophysical log




KIEWIT MINING GROUP INC.

LITHOLOGY LOG
Property  South Heart Hole No. $h02-16b
Type Rotary
Lessee or permitiee
.Address
Driller John Mohi
Commenced drilling 3/26/02 Finished 3/26/02
Sec. 22 T.139 N. R. 98 W State ND
Locate hole within section; when hole Method of drilling Rotary Logged by B. Gjere
is not vertica!, give direction & angle Drilling Fluid: Air - Water Injection
Surface Owner Signed
Page 1 of 1 Title
Depth Lith
From To Thick. Seam | Type Description
Off set about 20' from 16a and try again
0.0 1.0 TS |Topsoil, loamy
1.0 18.0 AL |Aliuvial material, soft, gray, silty
18.0 30.0 GR |Gravels, subrounded, sand, - particles include coal fragments,

scoria, ss, etc. Return water is dark gray

tried to get a geophysical log - hole was caving at 27" -

very unstable - abandon




Locate hole within section; when hole

KIEWIT MINING GROUP INC.

LITHOLOGY LOG

Property  South Heart Hole No. $h02-17
Type Rotary

L essee or permittee

Address

Drilier John Mohl

Commenced drilling 315102 Finished 3/5/02

Sec. 23 T.139 N. R .98W State ND
Method of drilling Rotary Logged by B. Pruitt

is not vertical, give direction & angle Drilling Fluid: Air - Water Injection
Surface Owner Signed
Page 1 of 1 Title
Depth Lith
From To Thick. Seam | Type Description
0.0 1001 10.0 TS |Topsoail, loamy

10.0 32.0] 22.0 CL I[Clay, tan, soft

32.0] 40.0 8.0 CL {Clay, gray,

40.0f 50.0 10.0 SS {Sand, gray, fine grained, silty

50.0] 68.0 18.01 D CO_|Lignite

68.0f 80.0 12.0 CL _|Clay, gray, TOD




KIEWIT MINING GROUP INC.

LITHOLOGY LOG
Property South Heart Hole No. SH02-17¢
Type Core
Lessee or permitiee
Address
Driller John Mohl
Commenced drilling 3/25/02 Finished 3/25/02
Sec. 23 T.139 N. R.98W State ND
Locate hole within section; when hole Method of drilling Rotary Logged by B. Gjere
is not vertical, give direction & angle Drilling Fluid: Air - Water injection
Surface Owner Signed
Page 1 of 2 Title
Depth Lith
From To Thick. Seam | Type Description
0.0] 480 Drill out to core point
48.01 62.0 Cored 14' - recovered 12.1' probably lost the top soft sand;

should have had about 1.5' - 2.0' of roof

48.0f 499 1.9 IC |Lost

49.9] 50.2 03f D CO _|Lignite, very high pyrite concentration

502| 506 04/ D | co |Lignite, brown,

50.6] 50.8 02 D CO _|Lignite, very high pyrite concentration

50.8| 56.7 59] D CO |Lignite, brown, banded,
56.71 56.8 0.1 D CL |Clay, gray

56.8] 57.2 04, D CO |Lignite, brown

57.2| 58.0 08/ D SH |Shale, cart

58.0f 62.0 40 D CO {Lignite, brown, banded,




KIEWIT MINING GROUP INC.

LITHOLOGY LOG
Date - 3/25/02
Property: South Heart Page No. 2 of Hole No. Sh02-17¢
Depth Lith
From To Thick. Seam | Type Description
62.0] 69.0 Cored 7' - recovered 7°

62.0) 68.0 6.0 D CO |Lignite, brown, banded, pyrite nodule at 62.9’

68.0f 69.0 1.0 CL iClay, gray, soft TDD




KIEWIT MINING GROUP INC.

LITHOLOGY L.OG
Property  South Heart ) Hole No. $h02-18a
’ Type Rotary
Lessee or permittee
Address
Driller John Mohl
Commenced drilling 3/26/02 Finished 3/26/02
Sec. 28 T.139 N. R. 98 W State ND
Locate hole within section; when hole Method of drilling Rotary Logged by B. Gjere
is not vertical, give direction & angle Drilling Fluid: Air - Water Injection
Surface Owner Signed
Page 1 of 1 Title
Depth Lith
From To Thick. Seam | Type Description
0.0 4.0 4.0 TS {Topsoil, loamy
4.0} 10.0 6.0 CL [Clay, gray
10.0] 22.0{ 120 CL {Clay, tan, soft, alluviai
22.0 30.0 8.0 SL |Silt, gray, sandy, soft
30.0f 420} 120 SS |Sand, dark gray, medium grained
4201 52.0] 10.0 GR |Gravels, sand, fragments of scoria, chips of coal
52.0) 53.0 1.0 SS |Sandstone, hard
53.0] 60.0 7.0 SS |Sand, gray, fine grained, soft TDD




KIEWIT MINING GROUP INC.
LITHOLOGY LOG

Property  South Heart Hole No. Sh02-22
Type Rotary
Lessee or permittee
Address
Driller John Mohl
Commenced drilling 3/5/02 Finished 3/5/02
‘ Sec. 27 T.139 N. R.98 W State ND

Locate hole within section; when hole Method of drilling Rotary Logged by B. Pruitt

is not vertical, give direction & angle Drilling Fluid: Air - Water Injection

Surface Owner Signed

Page 1 of 1 Title

Depth Lith
From To Thick. Seam Type Description
0.0 16.0f 16.0 CL |Brown to gray, soft

16.0] 180 20| E CO |Lignite, soft, shaley

18.0f 35.04 170 SS |Sand, gray

35.01 39.0 4.0 CL |[Clay, gray

39.0f 420 3.0] E1 CO |Lignite, soft, shaley

42.0f 45.0 3.0 CL |Clay, gray
45.0] 50.0 5.0 SS |Sand, gray
50.0] 75.0f 25.0 CL _|Clay, gray
75.0f 90.5| 15.5 SS {Sand, gray

90.5| 104.5] 14.0{ D CO |Lignite

104.5] 120.0] 15.5 CL [Clay, gray TDD






