
KIEWIT MINING GROUP INC.
LITHOLOGY LOG

Property South Heart

Lessee or permittee

Address

Driller John Mohl

Hole No. Sh02·01

Type Rotary

Commenced drilling

Sec. 17

315102

T. 139 N. R. 98W

Finished

State

315102

ND

B. PruittLocate hole within section; when hole

is not vertical, give direction & angle

Surface Owner

Page 1 of __-.;... _

Method of drilling Rotary Logged by

Drilling Fluid,,:..: -.:.A.::.;k.:.,:lW:..;a::.;t;::er...::ln:.:i,;je::.;c:.;:,tio::::,n:.-- _

Signed

Title

Depth Lith
From To Thick. Seam Type Description

0.0 15.0 15.0 CL Clay, yellowish gray, soft

15.0 20.0 5.0 CL Clay, qray, soft, sandy

20.0 30.0 10.0 CL Clay, yellowish gray, soft

30.0 34.0 4.0 CL Clay, Qray, soft

34.0 51.5 17.5 0 CO Lignite, brown

51.5 70.0 18.5 CL Clay, aray TOO



KIEWIT MINING GROUP INC.
LITHOLOGY LOG

Property South Heart

Lessee or permittee

Address

Driller John Mohl

Hole No. Sh02-o1c

Type Core

Commenced drilling

Sec. 17

3127/02

T.139 N. R.98W

Finished

State

3/27/02

ND

Locate hole within section: when hole

is not vertical, give direction & angie

Surface Owner

Page 1 of.::2 _

Method of drilling Rotary Logged by .::8;.:.'.::GJ!;:'e:..::re:...- _

Drilling Flujd•..:.: --:A~i:..:..rfW:..:.:::.at:.;:e;.,.r l:.:.;nJ!;:'e::,:ct:.;:io;.:.n _

Signed

Title

Depth Lith
From To Thick. Seam Type Description

0.0 33.0 Drill out to core point

33.0 47.5 Cored 14.5'; Recovered 13.6': coal core is intact; appears that

some of shale roof was lost

33.0 33.6 0.6 CL Clay, gray, core is broken & highly fractured; probably lost core here

33.6 34.5 0.9 Lost

34.5 36.0 1.5 CL Clay. gray

36.0 36.6 0.6 D CO Lignite, brown, shaley. fissile, high pyrite concentrations

36.6 43.0 6.4 D CO Lignite, brown, retains moisture somewhat more

than the lower section of the core, (somewhat oxidized)

43.0 47.5 4.5 D CO Lignite, brown. banded with light brown layers;

thin pyrite bands at 44.2' and 45.5'

surface moisture wicks away much faster than the top part of the core



KIEWIT MINING GROUP INC.
LITHOLOGY LOG

Sh02-01c

Date 3/27/02

Property S_o_u_th_H_e.;.,.a:-rt _ Page No. 2 of Hole No.---- ------

Depth Lith

From To Thick. Seam Type Description

47.5 54.5 Cored 7.0' Recovered 6.3' core is intact; driller thought he had

about 0.5' of clay floor but nothing was there - probably lost the floor

47.5 53.8 6.3 0 CO Lignite, brown, banded; lower 0.6' is more fissile

53.8 54.5 0.7 Lost TDD

"



KIEWIT MINING GROUP INC.
LITHOLOGY LOG

Property South Heart

Lessee or permittee

Address

Hole No. Sh02-Q2a

Type Piezometer well

Driller John Mohl

Commenced drilling

Sec. 17

3/27/02

T.139 N. R.98W

Finished

State

3127/02

ND

.;..R=ot::;8:..=.ry__Logged by ..;.R.;;.. ..::S..::ch;::m;.;;i.;;:.d _Locate hole within section; when hole

is not vertical. give direction & angle

Surface Owner

Method of drilling

Drilling Fluid;.:.: :...;A;.:.ir_-W..:...:..::a;::te;.:.r.;;.ln:;,;je;,;;c.;;;tio;;,;.n~ _

Signed

Page 1 of_1 _ Title Hydrogeologist - Water Supply Inc

Depth Lith

From To Thick. Seam Type Description

Completed as a monitor well in sand below the D seam

See log by Roger Schmid - West well 2A



l BOARD OF WATER WELL CONTRACIDRS
i 900E. iJOUI.WIA1ID AVIt, tl'EPI". 770 • 1llSMJ\R.CK,NOlI.TH 'OJ\KOTA 5llso:;..nso

I WELL DRILLER'S .REPORT
Stotea1 ~ti:I.>.tlbis....port l>e.flledWitk~StoteBeml otW_WoD~'IlritIoift30.",..tta~ti<ua CW~ofth ..weIl.

To
:1.0
1.5
23

2.3.5
28
35
37
66

72.5
95.5

97
J.30
139
156
J.90
197
227
228
233
240

OciUer'3 01' F.i.DIl·:r 14_ iCeI:u-uc:at.. tlo.

PJt>IIL O,..'/LlIfi'G.•:z-.,.,C.. \ /0.5;,
lIdl1reea ./ ,

·{$~'<.L.44 /1/0 .££5M3 !- '

ThUo _~~ v_ dulled uDd.." "'Y jU"J.Bd1.C~OJl ..net cbi."
~'IlpO..t .is 1:...... to the best of ay .l:n_ledje

11. WASTHE HOLE PLUGGED OR AD4NDONED?
_Ye:.s _X_No '

,
l.Q..DATECOMPLETED_._27 Mar 02. _

8. wm.t. TEST DATA
Pump Bailer Ot:h,n:'

"::l'UlIIIp:-.....,..:i.ll-q-l':"~·."el b¢.i........ laud 3Ur~r::-",~c""e~--

____ft. after. hr.s.PWlll?1n9,__....._qprn

ft. af1:.er hr",p~ln9"' ' 9J>1II---_.
_____ft. I<fter ' hr.s.p~inq'- gpn,t

7. WATER LEV&.
st:",tic water level_139. 7_Fe'C~ beJ.o", .surfacE:
It: -elow.i.ng, clO$ed-:"i>;> pres.surc : p'" i

GfH flow 1;ll.rough inch pip'!>

Controlled byo_val-v"'_JledUccrs Otbe:::
'"If othe:::, specify :,-. _

9. WELL LOG
: Fonaation
Silt ~ yellowish brown.,

'CJ.ay, yeJ..1aw.1.sh brawu,
:Cl.ay, b.rovm,~e
:Rock
.Sha1e,~ gr:ay
'Shale, llqht gray

L.i.gn.i.te
SbaJ..e, gray w/J.ign;1te
·Li.gDi.te '
ShaJ.e., gray
:L:i.gni.t$
"Shal.e, .gray, rOck at l.3.3
sand, ail.ty I gray
L.1.gn;i.te
:ShiU.., gray
'Sha.l.e, silty, ~y
'Sand, fins, :s.i..l.t:.y
Sandstone rocJl:
sand, fiDe
,ShaJ.e, green

westweJ.J.2A.
139-.9S:"17CBB~-----------

OWNER
lIC:i.eDergyIhC
2:03 : S JIa:Ln, ..,S~UL..,--:-~-e--::'2~OO~4~---

peJi'.i.dan, lW 8280J.:.- _

LOCATION2.. WE

, I
. I I I

0"---------
" I II I" I I

cou~~lStar~----------
SWlf4,U4 Ntl=-1-j-<l-s...~'-c-.-:1.~"7=.-Twp--.""=13:":'9=-i/i-.P,-g-",-••-g='",a=-"w-

3. PRO~ED'i1SE Geot:Juanul X Moni-todD\;
I . - -

_'·_lkoj""1,;:!,C. _:I rrigllla-ion _J:ncNstrj,Oll

:':-Strck :' _N!,..-n1Ci.pal _"<:;8t RoLe
, i .

4.. MP.THpD DRI1.um
_17~lel '. _Rever$e R01:AJ:Y _.llored
X Forward Ro1;/ll;::V ';e'C-::ed __.Auqer.
-: I .-~-

If ~"t~h_• spec1fy "'-__

5.W~ QU-t\LlI'Y
',;as jll; w er aaJ!IPle collected for:

Ch.em:i,qU.:'-anal::3e~1' Yet; X No

Blcter:i.oJ.OC;:ical Analys_? -y~ X_No
I~ so, tb ""::Ui.t ·l.abcll:a.torv was it _t:?

1-----
6. W&"L fONSTRUCTION
;):..ai:~~er of tiole~~ncbes IRPtb_240_f~t
CasiiJ9: _st:el>l. X_Plasti-= """"-COncr...fi

. . ~"hreaded _WllJ.da«1 _Other
It' othe.r~. ~Cj,ty ~ -=- _
,,:ipg: lll<::if.l1t: D.i._t~r: !'~: TO,:

, lb/p:t 2 inches +2.2 1'_10 2170'5 :f....t

lb/t! 2_i..ch:"'" 227.5_feet 232.:5-£eel:
~lbjFt . - 1nche.:s _feel: foe.,t
~I~ ,;'torftrai:ed. 'pi.P& .u:s<:<>! y.,s-: X~IrQ

perforatlild. pi~ G<!l~ from ft to f'_t:

,,"':; .e:aai*q Le'tt open end? _Y~ ..:....X_Ho
was:a wet'l lrC~ :iD..tMlcd? _X_yes _NO
Material PVC 1l1._l:er 2-1DChe6 1f lIO, how"? --''- _

SLot. .5izy10':"s'9!!: fr0m217. S_ f ....., r;~.5_f...." 12. REMARKS 400# of Abrasi.vei;' Z:nc: sand
510t: 5i%., . set f~OJ:' fett to_ feer. pa.cJc: to 2C>7'·, 625' ]:)entoni;te chj,ps to
W;zs paclc4[ oc s..al. WJ~? Y_ X Ho

! f so, w1at _ter.i~ . - J)ept:b -'-. - ft ;)O~ae.e.·
1'yp.. of; ,-ell: S.t::ra~t;!l& ~creen_GrAVC.1 packed X 13.. DRIU..ER'S CWdlFlCAnON
D~-::h qrOl.ll;cd< ~!:OlR 0 '1'0 207~ _
Grou~inq I_t:..~.ial.: ~ement: . 0':b"";r_X _
It" oliber r....pl..io: Benton:r.:te -cb.ipa _
We.!.!' n.f:.ll4 COllplet~D: Pitless uni.t::....-~ .,..

1.~ .. cove ql:a.:le: Other X
:If ol:berJ apeclI:y':"2.2' above gUde':----
!folls pump ~'l1Stiillled?- yes :xNo
Was w..ll ' ...~1U"6c:ted "P"-r. C08l>1el:ioo? ~~..Jruo
liSlaZ\-WD rOl' I '

- I 'I,



KIEWIT MINING GROUP INC.
LITHOLOGY LOG

Property South Heart

Lessee or permittee

Address

Hole No. SH02-Q2b

Type Piezometer well

Driller John Mohl

Commenced drilling

Sec. 17

3128102

T. 139 N. R. 98 W

Finished

State

3/28/02

NO

Rotary Logged by ..:..R'::":.:;S..::ch~m.::.i.::.d _Locate hole within section: when hole

is not vertical, give direction & angle

Surface Owner

Method of drilling

Drilling Fluid_.;.: ~A;;.jr_- .:.;W:.:;a:;.:te:.:..r.::.ln:!,;:je:::c:::;tio::.:.n:....... _

Signed

Page 1 of __~ _ Title Hydrogeologist - Water Supply inc

Depth Lith

From To Thick. Seam Type Description

Completed as a monitor well in coal aboe the D seam

See log by Roger Schmid - East Well2C

-



_.... \'-- ---

onk:u.zea .
o.xi~:ZeclI .

D<tpt:il Oft.)
• 1'0

:1.0
15
23

23.5
28
35
37
66

72.5
73

Other'

9. WliLLLOC
gO>::>llJlll1:1.0D

Sllt, . ye.U.ow.1.sh =cnm.
CJ.ay, ye.lJ..aW.1Sh brown,

;Clay, m::own.,:S1:lol.le
aock
.Sha:l.e.,~F~

:Shal.e, llgh1: gray
L:i.gQite
:Sha.le, gn.y :w/~.:i.gnj.te'J.W1S~
.I.1.gn:i.i:e '
Sha1e, gray

. 8. WELL TEST DATA

=",,"",,:~_.:-Pump. bd1.'l er I
. ii'uIIlpinq level ~low laJlid surface j
___--'ft. after. b.a oPUDlJfiDQ'-_--.._9Pm
____ft. a::1:.. r brs_p~.inq 9Pm

____ft:. ilI:t:ter hr:;o~.inl} 9Pl'll,

]:SOARD OF WA1ER WELL CONTRACTORS
! 900... BOUt$VARD A'IIE., DEPT. 1:/1) • 'illSMARQ:.NOKtH DAKOTA 53505-0850

i w:Eu. DR.n.L'ER'S 'REPORT . I
Stat.. la4~tIt.1tthia ......-tbefiled.wilhlheStal2ll-.l"*W,..w.:nC...._ WitJdn30do,-.ober~ ....~oJ thr:wdl.

. 1 . .; .
1. WELI.l OWM!R 'I. WA"fBR LEVEL
l~.a.."\6 .-l-lt:i.energy Inc St:l.tic wate~ 1 .........1 f"~et be~ow surtace.
Add.::'Q1IS1 .203 S H:a;i.n, Sui:t:e 2004 It" fiOV.1nq: closed:'in pres.su~ ; psJ.

,- I

I_Sher.:i.dan.. r wr 8280:1. ' GPH fl9W th=uqh I :lDC~ pipe

co:ntrolle.<:l. byt VaJ.ve AedJce.t"$ ;c.c:.ar
2.. WELl.{ WCATIOrjl East we.U 2C . If o~er. ~U;- - \ .--,

. I ._--~------- 139-98-17CBB
i I· I I
! . f I I

I==--~=Cou~t.y 1Sta!rlc:=-~__",::":::-_-::-::,,o::-__--::-::,,_
SWli'4 .~/4 NWvi4 Sec.1.'7 ~.139 i1i.Jl.g~.98 W

3.P~O*BOUSE ._Geo1:beCllal. X_HOM tor:i.uq

. DoJDe.;.l.c _trr19ation _~ti".i.al

-:-SC~Ck _1ttm.iC1pa.l _Tcat Hole

. I
4. ME:THlrD DRIU.•ro

ciable . : Rever"e Rot:ary _~red
X!'orwoi:d :KOt.r; :-Jett<>d_., -
r:f oChe~, spcci:ty _' .--__

s.WAn:~ QUAIIl'Y:
Was a v~cr s~le· col1ec;~e.<:I. fo~,

~em1cal ......lyse$? _Ye;; X \iQ

Bilete;r~o;!.oqj;ca:1 ADaly.se.s? _Yes' 'X-NO

r:: so. t:r ..rh~t; lliboratory ...a:r it sent'?

I
6. wELL CoNSrRUCl10N .
i);'~t'Cr\· ot: Bole....s:-inches ~p1:h_1~_fe..t
Ca31i>.g-: ~Sl;cel' X_?lu&l.c _Concrete

1
'~Threadea _welded _O~he.l:

If other. spel;"i'fy: .
?ipe' Wei{Jht:: Dl.;uae""'·-t:e-:::-:--""'""F,.._--·---=T:-o--:---

~/tr; 2 1.nc.hQ +2 feel: 68 feet
- t -_. - - --

_UV~t __incbe" 'f_t: -,..--f..e.C lU1O" ....~.... l:e oheel: 1.£ ....c...a~)

l~lf~ ln~B feel: foMt.· I
;;:;-;';-rt"~c...te<l PiP~ US<oCi'? - y_------st 110 ;1.0. DATE COMPLErED 28 Mar 02 .
kl:'fOrattd pipe lJC~ fJ:OJD -nbJ -:- ~-;"1:: .- I: i
"as ~S:if9 l.e'ft opJu, end'? _V_' X..:.Nc 11. WASTHE HOU:PLUGGEDORAlJ4NDONEO?
WAS a ....11 -lFCrceJl iDSl:allecl? X yes . No _Y<I:$ _X_No ;
Hacerial! I'Ve , Dj'.~~r 2~h«s 1f so, /10011 -;,.- _

S1.ot. ·~a",T 10 "'.." ;f"~ 68 f_r; 100-'3 1::ee.1;. . i:
. ,- - • - - - - 12.Rmo4ARKS 120' of Abrasives .Inc sand

Slot Siz~ set: fl:Ol2/. "feel: t.o . feet plK:k i:o ??', 450' beDtoni.~. <::h:i.ps ,to
Wl!o.S PdCll.J:r 01: $'.!:llJ. ·=ed:;--- Y~ Ro 2 t~.. - __

I . - - - , cu '-'-"gs 1::0 ..........ace 0

1::! $0, 1at JIIIlter~al Depth. ft • D
Type 0': rote.a: Str.,iqht sc:re_ Gran-litl~X ,;;)O:"..--YT • .,...... ·,.. ..:...,ON

I .". 0 - ??' - . 1 ..... ..,.&wo .,. CERUFI...-... ! :
Dep1:h qrqut:~. • J:lOJII_ Too..-.-- • This well "'" dr.illed 1mCktc- .,. jur.i..u.et1or. aDd I:~
Grouti.nq !-torial: ic-t Ol:ber_X ; ~_et u t_ th~ best or -.yo kaow1edr: : ;

r~ ot.h·.. I.."Pla.inl_~eni:oDi.te Cb.i~ Ddll*r';> 0" l'i ·s _ brt.ifi.CAE.l Xv.

Wen hO.44 COIIIplet:~~: .Pitles$ UDJ.t: McHL 0,,"1.1:,,/ . ;Z;vc \ /e1:;
lZw abOV~ ~MIde. I other_X AdcInsa g;, I .
Zf other'l specify .+2'_ above g:J:ade . gel.{ LA~' /VD SBS~:$
W~ PWIP ·lAs::.a.iled? --.J'f>8 XRo _. ,

. I I . - S1'n-d~ .~~~ DOle.W&$ ...eU jd1sinf~ea upon C"OlIJ)~fJlti"OD? __;(eB_XKo· ,r .0 j /" !
t;'$IQZ\"ifDllPTOl I _ ....~ ' . I D7 -(j)¥-OQ.

I ! i



KIEWIT MINING GROUP INC.
LITHOLOGY LOG

Property South Heart

lessee or permittee

Address

Driller John Mohl

Hole No. Sh02·02c

Type Core/Piez. Well

Commenced drilling

Sec. 17

3128102

T. 139 N. R. 98 W

Finished

State

3128/02

ND

Locate hole within section; when hole

is "ot vertical, give direction & angle

Surface Owner

Page 1 of _

Method of drilling Rotary Logged by B. GJere & R. Schmid

Driliing Fluid_: A_ir_-_W;.;.a;.;.te_r_I"-'-Je_c_tio;.;." _

Signed

Tille

Depth Lith

From To Thick. Seam Type Description

0.0 139.0 Drill out to core point

139.0 153.0 Cored 14.0' - recovered 13.7'

139.0 139.3 0.30 IC Lost - a small rock fell in and rolled around on top of core

139.3 139.7 0.40 CL Clay, gray, soft

139.7 140.4 0.70 D CO Lignite, brown, fissile, high pyrite concentrations

140.4 153.0 12.60 0 CO Lignite, brown, banded, thin fissile zones throughout

some Dyrite scale in vertical fracture

153.0 158.0 Cored 5.0' - recovered 4.1'

153.0 156.5 3.50 0 CO Lignite, brown, large pyrite band at 153.3'

156.5 157.1 0.60 D CO Lignite, brown, fissile and shaley, heavY pyrite concentration in

vertical fractures

157.1 158.0 0.90 IC Lost TOD

completed as a monitor well - see log by R. Schmid - Center well 28



! Deptn.:(1i't. 1
~ _ TO

ox:i.dized 10
ox.i.d:Lzed 15

23
23.5

28
35
37
66

72.5
95.5
~ 97
-130

139
; J.S6
-J.sa

roc:..~ a.t :U.3
q.ra.y

"9. WSLLLOG
lormation
s.i..lt,~ D.rOWD,
CJ.ay.. yeI:lDw.i.sh- brown,
_CJ.a.y.. hrown,.shaJ..e
:Rof:k
ShaJ.e, brOWAi.:lIh qray
Sha1e, light gray
I.i.gDj.te
Shal.e. gray WfJ.1gnite
Li.gnj.te -
-Shale, gray
-L:ignj.te
Shal.e, gray,
S~. sllty,
-L:i.<jJUte
ShaJ.e, gray

-3. WELL'TEST DATA ,
~_~_"",'PuDp Ba.iler,-::-__;.-_oUIe.r:
P1IDIp1D9 level :below. land sudace ;
_____ft. at";" hDi.ptDllp~nq\--__-;-<;/pm

_____f1::. a.fter b.n>.plDlp~q "pm

__..,..__ft- ~fteJ: h.ra.~q.- 9PJIl

I
J::SU.A..KLJOI:' WATEK Wt.LLCUNTKACIU~

9DOE.IlOUl.lW1'\RO AVE., DEPI. m • »lSM.~O~NO"R1'H OAKOTA 585os.aa50 "

I WEll DRl1..I.ER'S REPORT ;
S~~. ihAttlm....port "elilecl"V:fhthe~BoulIiafW..-rWeD~....m.in30.Jl'....~ ...."'o...pOd_:oem........-..,t~tju;welL

1. WF.:ll. NER 7. WATER LEVEL i i

Name lCi.ene:rgy :Inc Sl:at:ic W..t:9J: leve.!. Feet:!l>elow 3urflOce

ACd~e.sll 20~ S Main, Sui:te 2004 I~ flovj,ng: closl>d-:u. pre5sur..; " j>si

ISh«r:i.dan,"Wr 8280~ Gol'1i flow l:brouqh inch :pipe
I 'Conl:~olled by: 'Valve_aedu~eJ:s_"_,__qloher

2. WELL nON CeAter weI.J. 2B _If othe.r, spec:":fy - ::-

----------- 139-9S-17CBB
I

.1 I

p--~~----~

"' I I



KIEWIT MINING GROUP iNC.
LITHOLOGY LOG

Property South Heart

Lessee or permittee

Address

Driller John Mohl

Hole No. Sh02-G3

Type Rotary

Commenced drilling

Sec. 17

3/4/02

T. 139 N. R. 98 W

Finished

State

3/4/02

NO

Locate hole within section; when hole

is not vertical, give direction & angle

Surface Owner

page 1 of _

Method of drilling Rotary Logged by .;:B~.;..:Pr.;:.ui;.:;tt _

Drilling Fluid.;..: ---'-A.;;;ir_-..;.W;.;;a..;;;te;,;.r.;,;.ln;i..;je;.;:.ct.;..io.;..n _

Signed

Title

Depth Lith
From To Thick. Seam Type Description

0.0 5.0 5.0 TS Soil material, black to brown

5.0 13.5 8.5 CL Clay, tan, soft

13.5 17.0 3.5 F CO Lignite, soft, oxidized

17.0 35.0 18.0 CL Clay, gray, soft

35.0 38.5 3.5 CL Clay, gray, sandy

38.5 39.5 1.0 E Co. Lignite

39.5 80.0 40.5 SS Sandstone, Qray, fine grained, soft, not well cemented

80.0 103.0 23.0 SS Sandstone, gray, coarser orained, not well cemented

103.0 105.0 2.0 SS Sandstone, gray, hard, well cemented

105.0 108.0 3.0 SH Shale, gray

108.0 116.5 8.5 SS Sandstine, gray, grading to clay

116.5 134.0 17.5 0 CO Lignite

134.0 143.0 9.0 SS Sandstone, gray

143.0 150.0 7.0 CL Clay, gray TOO



KIEWIT MINING GROUP iNC.
LITHOLOGY LOG

Property South Heart

Lessee or permittee

Address

Driller John Mohl

Hole No. Sh02-03c

Type Core

Commenced drilling

Sec. 17

3119102

T. 139 N. R. 98 W

Finished

State

3119102

ND

Locate hole within section; when hole

is not vertical, give direction & angle

Surface Owner

Page 1 of 2 _

Method of drilling Rotary Logged by ..=8;.;.'-=GJ!.=·e:...:re~ _

Drilling Fluid_: A_ir_-_W...;a;;..te_r_ln....ie...;c_tio...;n _

Signed

Title

Depth Lith

From To Thick. Seam Type Description

0.0 115.0 Drill out to core point

115.0 129.0 Cored 14.0', recovered 12.6' - driller said he cored slightly more

than l' of roof

115.0 116.4 1.4 Lost; soft, sandy roof?

116.4 124.0 7.6 D CO Lignite, brown, a 0.05' 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'.

124.0 129.0 5.0 0 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



KIEWIT MINING GROUP INC.
LITHOLOGY LOG

Date 3/19'02

Property South Heart Page No. _--=2=--_of Hole No. __S_hO_2_-_03_c__

Depth Uth
From To Thick. Seam Type Description

129.0 135.0 Cored 6.0', Recovered 6.0'

129.0 134.0 5.0 0 CO Lignite, brown, banded, woody texture

thin pyrite nodules at 129.3' and 131.1'

134.0 134.4 0.4 SH Shale, black, carbonaceous

134.4 135.0 0.6 SH Shale, gray TDO

..



KIEWIT MINING GROUP INC.
LITHOLOGY LOG

Property South Heart Hole No. Sh02-04

Type Rotary

Lessee or permittee

Address

Driller John Mohl-.;;.-'-"""'-'-'-------------------
Commenced drilling

Sec. 17

3/5/02

T.139 N. R.98W

Finished

State

3/5/02

NO

Locate hole within section; when hole

is not vertical, give direction & angle

Surface Owner

Page 1 of -'-__

Method of drilling Rotary Logged by ..::8;;..;..;Pnu..::.:.:.:itt _

Drilling Fluid.;..: -'-A.;..ir_-_W..;:a;.;;;te:.;.r.;.;.ln""'je..;:ct;.;;;io:.;.n _

Signed

Title

Depth Lith
From To Thick. Seam Type Description

0.0 28.0 28.0 CL Clay, yellowish gray, soft

28.0 30.0 2.0 F CO Lignite, brown

30.0 72.5 42.5 CL Clay, gray

72.5 79.0 6.5 E CO Lignite, brown

79.0 102.0 23.0 CL Clay, gray

102.0 104.0 2.0 E1 CO Lignite, brown

104.0 110.0 6.0 CL Clay, gray

110.0 115.0 5.0 SS Sandstone, gray, soft

115.0 125.0 10.0 CL Clav, arav, sandy

125.0 140.0 15.0 CL Clay, gray

140.0 157.0 17.0 D CO Lignite, brown

157.0 170.0 13.0 CL Clay, gray TDD



KIEWIT MINING GROUP INC.
LITHOLOGY LOG

Property South Heart

Lessee or permittee

Address

Driller John Mohl

Hole No. Sh02..Q4c

Type Core

Commenced drilling

Sec. 17

3J19/02

T. 139 N. R. 98 W

Finished

State

3/19/02

ND

Rotary Logged by ...;.8_.G...;.j:.-e_re _Locate hole within section; when hole

is not vertical, give direction & angle

Surface Owner

Page 1 01 2 _

Method of drilling

Drilling Fluid_: ---.;.A_ir_-_W_a_te_r_ln-'-je_c_tio_n _

Signed

Title

Depth Lith

From To Thick. Seam Type Description

0.0 71.0 Drill out to core point 1

71.0 81.0 Cored 10.0' - recovered 1O.O~

71.0 72.8 1.8 CL Clay, gray, soft

72.8 73.3 0.5 E CO Lignite, brown

73.3 73.5 0.2 E CL Clay, brownish gray

73.5 79.6 6.1 E CO Lignite, brown, high pyrite zone 79.1' to 79.6'

79.6 80.4 0.8 CL Clay, gray

80.4 80.7 0.3 CO Lignite, brown, shaley, soft

80.7 81.0 0.3 CL Clay, soft

81.0 101.0 Drill out to core point 2



KIEWIT MINING GROUP INC.
LITHOLOGY LOG

Date 3/19/01

Property: South Heart Page No. 2 of Hole No. Sh02-04c---- --.,;;;..;.;.;.;;~~-

Depth Lith

From To Thick. Seam Type Description

101.0 107.3 Cored 6.3' - recovered 6.3'

101.0 102.9 1.9 CL Clay, gray

102.9 104.8 1.9 E1 CO Lignite, brown, soft, woody

104.8 106.0 1.2 Cl Clay, gray, banded with thin stringers of carbonaceous material.

106.0 106.9 0.9 CO lignite, brown, soft, shaley - banded with thin, gray clay

106.9 107.3 0.4 CL Clay, gray

107.3 140.0 Drill out to core point 3

140.0 154.5 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 0 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'

154.5 157.5 3.0 0 CO Lignite, brown, more fissile than above described zone, soft

157.5 158.0 0.5 CL Clay, brown, coaly

158.0 158.5 0.5 CL Clay, gray TOO



KIEWIT MINING GROUP INC.
LITHOl.OGY LOG

Property South Heart

Lessee or permittee

Address

Driller John Mohl

Hole No. Sh02-05

Type Rotary

Commenced drilling

Sec. 9

3/4/02

T.139 N. R. 98W

Finished

State

3/4/02

ND

Locate hole within section; when hole

is not vertical, give direction & angle

Surface Owner

Page 1 of _

Method of drilling Rotary Logged by ..:;;8;;...'-'Pr..:;;u..:;;itt _

Drilling Fluid.:..: --.;.A..:;;ir_._W.;.;a"'tB.:..r..:;;ln;;....je..:;;c.;..;tio;..;n _

Signed

Title

Depth Lith

From To Thick. Seam lype Description

0.0 10.0 10.0 CL Clay, brownis-gray, soft

10.0 14.0 4.0 CL Clay, gray, soft

14.0 20.0 6.0 E CO Lignite, brown, soft, oxidized

20.0 37.0 17.0 CL Clay. gray

37.0 39.0 2.0 E1 CO Lignite, brown. shaley

39.0 75.0 36.0 CL Clay, gray

75.0 87.5 12.5 IC Lost circulation - no returns

87.5 104.0 16.5 0 CO No returns - coal picks taken from geophysiscal logs

104.0 120.0 16.0 CL Clay, gray TOO



KIEWIT MINING GROUP INC.
LITHOLOGY LOG

Property South Heart

Lessee or permittee

Address

Driller John Mohl

Hole No. Sh02-05c

Type Core

Commenced drilling

Sec. 9

3/18/02

T. 139 N. R. 98 W

Finished

State

3118102

NO

Locate hole within section; when hole

is not vertical, give direction & angle

Surface Owner

Page 1 of 2 _

Method of drilling Rotary Logged by ..=B;.:....-=GJ~·e.:..:re:..- _

Drilling Fluid_; A_ir_-_W_a_te_r_ln....ie;.,..;c_tio_n _

Signed

Title

Depth Lith

From To Thick. Seam Type Description

0.0 36.0 Drill out to core point 1

36.0 41.0 Cored 5.0' - recovered 4.6'

36.0 37.4 1.4 CL Clay, gray soft

37.4 39.4 2.0 E1 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, Qrading to carbonaceous shale at bottom

40.6 41.0 0.4 IC Lost

41.0 86.5 Drill out to core point 2

86.5 100.5 Cored 14.0' - recovered 13.2'

probablv lost roof since driller thought we had about l' 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. Sh02-05c---- ---:;;.;.;,;:..::;...;;..;;....::....-

Depth Uth

From To Thick. Seam Type Description

86.5 87.4 0.9 IC Lost core

87.4 87.8 0.4 0 CO Lignite, brown, fissile, very high pyrite concentration

87.8 88.4 0.5 D CO Lignite, dull brown, fissile

88.4 94.8 6.4 D CO Lignite, brown, dull luster, top 6" has numerous clay partings

94.8 100.5 5.7 D CO Lignite, brown, thin bands of bright coal; pyrite nodules at 98.5'

100.5 105.5 Cored 5.0' - recovered 4.3' driller said about 0.5' of floor was cored.

100.5 102.9 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 1.9 D CO Lignite, brown, dull, soft

104.9 105.5 0.6 IC Lost core TDO



KIEWIT MINING GROUP INC.
LITHOLOGY LOG

Property South Heart Hole No. Sh02-G6

Type Rotary

Lessee or permittee

Address

Driller John Mohl
...;:.;;.~~~------------------

Commenced drilling

Sec. 16

3/4/02

T. 139 N. R. 98 W

Finished

State

3/4102

ND

Locate hole within section; when hole

is not vertical, give direction & angie

Surface Owner

Page 1 of -'-__

Method of drilling Rotary Logged by

Drilling Fluid.,;..: --..:.A.:::.ir_•..:.W;.:a:.:.:te:.:.r.:.:.ln~je;.;:.ct:.:.:io:.:.:n _

Signed

Title

Depth Lith

From To Thiele Seam Type Description

0.0 13.0 CL Clay, yellowish gray, soft

13.0 38.0 CL Clay, gray

38.0 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 SS Sanstone, gray, soft, clayey

85.0 115.0 CL Clav, Qray

115.0 135.0 0 CO Lianite, brown

135.0 155.0 CL Clay, gray TOO



KIEWIT MINING GROUP INC.
LITHOLOGY LOG

Property South Heart

Lessee or permittee

Address

Hole No. Sh02-D7

Type Rotary

Driller John Mohl

Commenced drilling

Sec. 16

3/4/02

T. 139 N. R. 98 W

Finished

State

3/4/02

NO

Locate hole within section; when hole

is not vertical, give direction & angle

Surface Owner

Page 1 of -'-__

Method of drilling Rotary Logged by __8_,_P.....ru.....itt-'- _

Drilling Fluid.,;..: :..;Ai:;,.r_-W;,.:.:;;at:;.;;e,;..r;,;,;In.:;;ie.,:.ct;;,;io;.:.;n _

Signed

Title

Depth Lith

From To Thick. Seam Type Description

0.0 4.0 4.0 TS Topsoil

4.0 21.0 17.0 CL Clay, tan, soft

21.0 45.0 24.0 SS Sandstone, tan, soft, weathered

45.0 60.0 15.0 D CO Lignite, brown, top l' - 2' is soft, weathered

60.0 90.0 30.0 CL clay, gray, soft TOO



KIEWIT MINING GROUP INC.
LITHOLOGY LOG

Property South Heart

Lessee or permittee

Address

Driller John Mohl

Hole No. Sh02-07c

Type Core

Commenced drilling

Sec. 16

3127102

T.139 N. R.98W

Finished

State

3/27/02

NO

Locate hole within section; when hole

is not vertical, give direction & angle

Surface Owner

Page 1 of _

Method of drilling Rotary Logged by .;;.B.;..'~GJ:.;:.'e;.;:re _

Drilling Fluid..:..: A..:..ir_·_W_a_ta_r_ln"-je..:..c_tio_n _

Signed

Title

Depth Lith

From To Thick. Seam Type Descriplion

0.0 44.0 Drill out to core point

44.0 58.0 Cored 14.0' - recovered 12.1'

44.0 45.2 1.2 SS Sandstone, yellowish-gray, very soft, weathered - interface with lignite

is broken, crumbly, and mashed.

45.2 47.1 1.9 D CO Lost, Weathered coal? - based on geophysical log interpretations

47.1 52.6 5.5 D CO Lignite, dull brown, crumbly, yellow stains throughout, weathered

52.6 58.0 5.4 D CO Lignite, brown, banded, vertical fractures, pyrite band at 57.5'

58.0 61.0 Cored 3.0' - recovered 2.9'

58.0 59.0 1.0 D CO Lignite, brown, fissile, thin clay partings throughout

59.0 59.6 0.6 D CO Lignite, dul

59.6 60.9 1.3 CL Clay, Qray

60.9 61.0 0.1 IC Lost TDD



KIEWIT MINING GROUP INC.
LITHOLOGY LOG

Property South Heart Hole No. Sh02-0B

Type Rotary

I

Locate hole within section; vv'hen hole

Lessee or permittee

Address

Driller John Mohl

Commenced drilling

Sec. 15

~v1ethod of driHing

3/4/02

T. 139 N. R 98 W

Rotar;

Finished

State

3/4/02

NO

is not vertical, give direction & angle

Surface Owner

Page 1 of -'-__

Drilling Fluid.;..: ;.;Ai;.;f_-'.;..W.:;:.at.:.;:e.;..i;.:..In&;.ie..:.ct;.;io;.:..n, _

Signed

Title

Depth lith I
I

From 10 I hick. Seam Type Description

j 0.0 11.5 11.5 I CL Clay, tan to gray, soft

I I II 11.5 17.0 5.5 E CO lignite, top 3' - 4' is very soft, weathered

17.0 37.0 20.0 I CL Clay, gray, sandy

37.0 39.0 2.0 E1 CO Lignite

39.0 88.0 49.0 CL Clay, gray, sandy

88.0 104.5 16.5 D CO

104.5 120.0 15.5 CI Clay, gray TDD



KIEWIT MINING GROUP INC.
LITHOLOGY LOG

Property South Heart

Lessee or permittee

Address

Driller John Mohl

Hole No. Sh02-11c

Type Core/Piez. Well

Commenced drilling

Sec. 23

3/28/02

T. 139 N. R. 98 W

Finished

State

3/28102

NO

Locate hole within section; when hole

is not vertical, give direction & angle

Surface Owner

Page 1 of 2 _

Method of drilling Rotary Logged by R. Schmid & B. Gjere

Drilling FlUid:,:..: ~A.:.;;ir_-..:.W.:...:a:.:;te:.:;r..;,;ln...:je:.:c;.:.tio:.;.n:..- _

Signed

Title

Depth Lith

From To Thick. Seam Type Description

0.0 47.0 Drill out to core point

47.0 61.0 Cored 14.0' - recovered 13.6'

47.0 47.4 0.4 IC Lost, should have had about 0.5' of roof - small rock on top of core

47.4 48.0 0.6 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'

55.5 57.0 1.5 D CS Carbonaceous clay, black, soft, (blackjack)

57.0 57.1 0.1 D CL Clay, tan, bentonitic

57.1 58.8 1.7 D CO Lignite, dull black, shaley, fissile

58.8 59.4 0.6 D CO Lignite, brown, soft, fissile

59.4 61.0 1.6 D CO Lignite, dull black, shaley, fissile



KIEWIT MINING GROUP INC.
LITHOLOGY LOG

Date 3/28/02

Property: -South Heart Page No. _--:2=--_ of Hole No. _--=-S~hO.:.;;2;;,.-...;.1...;.1C,--_

Depth Ulh

From To Thick. Seam Type Description

61.0 70.0 Cored 9.0' - recovered 8.6'

61.0 68.8 7.8 0 CO Lignite, brown, banded, thin fissile zones throughout

thin clav stringers at 64.4' and 66.0'

68.8 69.6 0.8 0 CO Lignite, brown, woody texture, pyrite scale in vertical fracture

69.6 70.0 0.4 Ie Lost TOO

completed as a monitor well

see Sh02-11 b by Roger Schmid
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KIEWIT MINING GROUP INC.
LITHOLOGY LOG

Property South Heart

Lessee or permittee

Address

Driller John Mohl

Hole No. Sh02·13

Type Rotary

Commenced drilling

Sec. 21

3/4/02

T. 139 N. R. 98 W

Finished

State

3/4/02

NO

B. PruittLocate hole within section; when hole

is not vertical, give direction & angle

Surface Owner

Page 1of _

Method of drilling Rotary Logged by

Drilling Fluid.;..: ......;.A..:;;ir_"..;.W,;,.;a..:;;te;;.;.r..;.;ln"-'je:.;:c..:;;tio;;.;.n:-- _

Signed

Title

Depth Lith

From To Thick. Seam Type Description

0.0 5.0 5.0 TS Topsoil

5.0 25.0 20.0 CL Clay, tan, soft

25.0 26.5 1.5 CL Clay, gray

26.5 31.1 4.6 F CO Lignite

31.1 133.5 102.4 SS Sandstone, gray, fine grained, soft, clayey from 75' - 85'

133.5 151.0 17.5 0 CO Lignite

151.0 165.0 14.0 CL Clay, gray TOO



KIEWIT MINING GROUP INC.
LITHOLOGY LOG

Property South Heart Hole No. Sh02-13c

Type Core

Lessee or permittee

Address

Driller John Mohl

Commenced drilling

Sec. 21

3/19/02

T.139 N, R. 98W

Finished

State

3/19/02

NO

Rotary Logged by _8_,G--'J'-'"·er_e _

Air - Water Injection

Method of drilling

Drilling Fluid:---------'-'---------------
Locate hole within section; when hole

is not vertical. give direction & angle

Surface Owner Signed

Page 1 of ....:2:...-__ Title

Depth Lith

From To Thick. Seam Type Description

0.0 26.0 Drill out to first core point

26.0 32.0 Cored 7.0' - recovered 7.0'

26.0 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'

31.7 32.6 0.9 CL Clay, gray, soft

32.6 33.0 0.4 SH Shale, carbonaceous, fissile

33.0 133.0 Drill out to second core point



Date 3/19/02

KIEWIT MINING GROUP INC.
LITHOLOGY LOG

Property: South Heart Page No. _----:;2:...-_of Hole No. __S;;;.h;.;.0;;.;;2;..-,;,..;13:..;c:...-_

Depth Uth

From To Thick. Seam Type Description

133.0 147.0 Cored 14' - recovered 14'

133.0 133.5 0.5 D CO Lignite, brown, fissile, high pyrite content

133.5 143.0 9.5 D CO Lignite, brown, pyrite scale in verticla fracture

143.0 147.0 4.0 D CO Lignite, brown, banded light brown, the surface of this segment

drys much more quickly than the top segment

147.0 152.0 Cored 5' - recovered 5'

147.0 150.8 3.8 D CO Liqnite, 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

Lessee or permittee

Address

Driller John Mohl

Hole No. Sh02-14

Type Rotary

Commenced drilling

Sec. 21

3/26/02

T. 139 N. R. 98 W

Rnished

Slate

3126/02

NO

Locate hole within seclion; when hole

is nol vertical, give direction & angle

Surface Owner

Page 1 of -'-__

Method of drilling Rotary Logged by .;:;8,;...G.:..j~er;;:;e _

Drilling Fluid,;..: ......;.Ai.:;.·r_• ..:.W;;:;a:.::le;:..r,;;.ln~je:;;;cl;;.:io;:..n _

Signed

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 39.5 32.5 CL Clay. gray. soft, silty

39.5 41.0 1.5 E CO Lignite, soft, shaley

41.0 65.0 24.0 CL Clay, tan, silty

65.0 67.0 2.0 E1 CO Lil:lOite, soft, shaley

67.0 69.0 2.0 CL Clay, gray

69.0 98.5 29.5 ST Siltstone, gray. sandy

98.5 117.0 18.5 D CO Lignite. brown

117.0 130.0 13.0 CL Clay. gray TDD



KIEWIT MINING GROUP INC.
LITHOLOGY lOG

Property South Heart

Lessee or permittee

Address

Driller John Mohl

Hole No. Sh02-14c

Type Core

Commenced drilling

Sec. 21

3126102

T. 139 N. R. 98 W

Finished

State

3126102

NO

Locate hole within section; when hole

is not vertical. give direction & angle

Surface Owner

Page 1 of -..:...__

Method of drilling Rotary Logged by ..;;:B~.G~j!,;;,e;.;;re _

Drilling Fluid..:..: ---.:A..:::ir~•...:W~a::te:.:.r.:.:.ln.:!.:je:.:c..:::tio:.:.n:__ _

Signed

Title

Depth Lith
From To Thick. Seam Type Description

0.0 99.5 Drill out to core point - just topped coal (about 0.2')

(went up about l' vertical, but coal was about the same depth)

99.5 113.5 Cored 14' - recovered 13.7'

99.5 106.7 7.2 D CO Lignite, brown, soft, fractured, thin (0.1') parting at 100.5' and 101.4'

106.7 107.3 0.6 D CO Li!:mite, 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'

113.5 118.4 4.9 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

Lessee or pennittee

Address

Driller John Mohl

Hole No. Sh02-15

Type Rotary

Commenced drilling

Sec. 23

315/02

T.139 N. R. 98W

Finished

State

3/5/02

NO

Pruitt - MohlLocate hole within section; when hole

is not vertical, give direction & angle

Surface Owner

Page 1 Of ....:..-__

Method of drilling Rotary Logged by

Drilling Fluid..:..: ----::A..::;ir~-~W.:.:a::te:.;.r.::.ln:!,;je::c::tio:.;.n:..._ _

Signed

Title

Depth Lith

From To Thick. Seam Type Description

0.0 7.5 7.5 TS Topsoil, loamy

7.5 20.0 12.5 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

37.0 50.0 13.0 D CO Lignite, also blowing up a lot of gravel

50.0 60.0 10.0 IC Lost circulation TOD

No geophysical log - too much caving



KIEWIT MINING GROUP INC.
LITHOLOGY LOG

Property South Heart

lessee or permittee

Address

Driller John Mohl

Hole No. SH02-16

Type Rotary

Commenced drilling

Sec. 22

315102

T.139 N. R. 98W

Finished

State

3/5/02

NO

Locate hole within section; when hole

is not vertical, give direction &angle

Surface Owner

Page 1 of 1'--__

Method of drilling Rotary Logged by .:..:M:.:::o::..:h;,..1 _

Drilling Fluid,.:.: :.:.Ai:;..r_-W.:.:.::at:.:;e:;..r;:;ln2.:;je;;:ct;;;io::;;n:...- _

Signed

Title

Depth Lith

From To Thick. Seam Type Description

0.0 1.0 1.0 TS Topsoil

1.0 40.0 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

Hole is unstable and caving - cannot make a connection

Abandon hale

No geophysical log



KIEWIT MINING GROUP INC.
LITHOLOGY LOG

Property South Heart

Lessee or permittee

.Address

Hole No, Sh02·16b

Type Rotary

Driller John Mohl

Commenced drilling

Sec. 22

3126102

T. 139 N. R. 98 W

Finished

State

3/26/02

ND

Locate hole within section; when hole

is not vertical, give direction & angle

Surface Owner

Page 1 of --.:.. _

Method of drilling Rotary Logged by .::8:.:.".::GJc·e:;,:re:..- _

Drilling Fluid..:.: :.:AI::.'r_-W.:.;.::a,:::te:;...r;.:.;Incje;.:.ct;;.:io;.:.;n _

Signed

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 Alluvial material, soft, gray, silty

18.0 30.0 GR Gravels, subrounded, sand, - particles include coal fragments,

scoria, 55, etc. Return water is dark gray

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

very unstable - abandon



KIEWIT MINING GROUP INC.
LITHOLOGY LOG

Property South Heart
~'-'-'-.;...:..;:.--------

Lessee or permittee

Address

Driller John Mohl .

Hole No. Sh02·17

Type Rotary

Commenced drilling

Sec. 23

3/5/02

To 139 No R 98 W

Finished

State

3/5/02

ND

B. PruittLocate hole within section; when hole

is not vertical, give direction & angle

Surface Owner

Page 1 of _

Method of drilling Rotary Logged by

Drilling Fluid.;..: A_ir_-_W_a.;;,.te:..;,.r_ln""iec..:.c.;;,.tio;...n _

Signed

Title

Depth Lith

From To Thick. Seam Type Description

0.0 10.0 10.0 TS Topsoil, loamy

10.0 32.0 22.0 CL Clay, tan, soft

32.0 40.0 8.0 CL Clay, gray,

40.0 50.0 10.0 SS Sand, gray. fine grained. silty

50.0 68.0 18.0 D CO Lignite

68.0 80.0 12.0 CL Clay, qray, TOD



KIEWIT MINING GROUP INC.
LITHOLOGY LOG

Property South Heart

Lessee or permittee

Address

Hole No. SH02-17c

Type Core

Driller John Mohl

Commenced drilling

Sec. 23

3125/02

T.139 N. R. 98W

Finished

State

3125/02

ND

Locate hole within section: when hole

is not vertical, give direction &angle

Surface Owner

Page 1 of 2 _

Method of drilling Rotary Logged by B. Gjere---"----------
Drilling Fluid;.:..: ----'A;.:..ir_-_W;.:..a""te:;.:.r;.:..ln.:!..je:....;c;.:..tio;.:..n _

Signed

Title

Depth Lith

From To Thick. Seam Type Description

0.0 48.0 Drill out to core point

48.0 62.0 Cored 14' - recovered 12.1' probably lost the top soft sand;

should have had about 1.5' - 2.0' of roof

48.0 49.9 1.9 IC Lost

49.9 50.2 0.3 D CO Lignite, very high pyrite concentration

50.2 50.6 0.4 D CO Lignite, brown,

50.6 50.8 0.2 D CO Lignite. very high pyrite concentration

50.8 56.7 5.9 D CO Lignite, brown, banded.

56.7 56.8 0.1 D CL Clay, Qrav

56.8 57.2 0.4 D CO Lignite, brown

57.2 58.0 0.8 D SH Shale, cart

58.0 62.0 4.0 0 CO Lignite, brown, banded,



KIEWIT MINING GROUP INC.
LITHOLOGY LOG

Date· 3/25/02

Property: South Heart Page No. _~2__ of Hole No. _--.;;;S.;.;.hO.;;.;2;;;..-...;.17.;...c~_

Depth Uth

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'

68.0 69.0 1.0 CL Clay, gray, soft TDD



KIEWIT MINING GROUP INC.
LITHOLOGY LOG

Property South Heart Hole No. Sh02-18a

Type Rotary

Lessee or permittee

Address

Driller John Mohl...:;.::.;.:.:.:..=c;,.;.;.. .,..- _

Commenced drilling

Sec. 28

3126102

T. 139 N. R. 98 W

Finished

State

3126/02

NO

Locate hole within section; when hole

is not vertical, give direction & angle

Surface Owner

Page 1 of ...;....__

Method of drilling Rotary Logged by _8_,-'-GJ:...'e_re _

Drilling Fluid.;..: ---.:.A,;;;ir_• ..:.W:.:a:.:.:te:.:..r.:..ln~je:.:c.::.:tio:.:..n...;.... _

Signed

Title

Depth Lith

From To Thick, Seam Type Description

0.0 4.0 4.0 TS Topsoil,loamv

4.0 10.0 6.0 Cl Clay, gray

10.0 22.0 12.0 Cl Clay, tan, soft, alluvial

22.0 30.0 8.0 Sl Silt, gray, sandy, soft

30.0 42.0 12.0 SS Sand, dark gray, medium grained

42.0 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

Lessee or permittee

Address

Driller John Mohl

Hole No. Sh02·22

Type Rotary

Commenced drilling

Sec. 27

315102

T.139 N. R. 98W

Finished

State

315/02

ND

B. PruittLocate hole within section; when hole

is not vertical, give direction & angle

Surface Owner

Page 1 of _

Method of drilling Rotary Logged by

Drilling Fluid,.:..: ----=.A..:::ir~-_.:W.:..:a::::te::.:.r.:.:ln:J.:.je:.::c::::tio::.:.n:...._ _

Signed

Title

Depth Lith

From To Thick. Seam Type Description

0.0 16.0 16.0 CL Brown to gray, soft

16.0 18.0 2.0 E CO Lignite, soft, shaley

18.0 35.0 17.0 SS Sand, gray

35.0 39.0 4.0 CL Clav, arav

39.0 42.0 3.0 E1 CO Lignite, soft. shaley

42.0 45.0 3.0 CL Clay. gray

45.0 50.0 5.0 SS Sand, gray

50.0 75.0 25.0 CL Clay. aray

75.0 90.5 15.5 SS Sand, gray

90.5 104.5 14.0 0 CO Lignite

104.5 120.0 15.5 CL Clay, gray TOO
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