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EARTHFAX ENGINEERING, INC.

DRILLING LOG

PAGE 1 oF

3

Project Nome: CRANDALL CANYON MINE Boring/Hel |l Number: MU-S let NORTH CROSSCUT <20
Owner/Client: GENWALL COAL COMPANY Boring/Hell Locotion: 416, 084 S'N 2 086, 753.5°'F
Project Number: UC-27 Reference Elevation: 8119.8° AMSL
" "“omple Method: CORE Reference Point: MINE FLOOR
ate Drilled: 17 JAN 1992 Orilling Controctor: BOYLES
Loaged By: BKB Orilling Method: ROTARY Rig Type: DIAMEC 280
Firet occurrence of G.W.: B81.2° Stotic W.L.: 111.6° Boring Depth (Ft): 116 8° Hell Depth (Ft): 114.5°
Dotes Meosured: 21 - 23 UAN 92 24 JAN 92 | Boring Diometer (in): 3 992"
8
! o -
FORMATION |AGE ‘; 3 LITHOLOGIC DESCRIPTION HELL COMPLETION
B| § AND OBSERVATIONS DETAILS
0
- 0-2 SANOSTOME Oork grey to block, medium-grained,
corbonoceous-rich, moderotely porous, no HCl reoction
- Cool eeome up to 1/8" thick
3 -4  INTERVAL NOT RECOVERED T~ 57 Surface Cosing
s ! S SANOSTONE  Medium grey, medium-groined, tro
croes-etraotified moderately porous, no HC! reoction
7 - 18°° SANDSTONE HMedium grey, medium-groined, with
corbonocecus frogments, rippie ond trough crose-
etrotifFication 1ghly porous, no HC! reoction
Lood structuree ot 13°.
Cement
ik B 18 - 41°  SANDSTONE Redium to |ight grey, sedium=-groined
‘ Lany p!onor ond trough cross-strotification, lomince O 1 - 0.23",
- moderotely oue, weok HC! reoction Troce omounts
of cloy minercls clong bedding plones Cloeeic Stor
2 — Point Salt & Pepper oppeoronce
STAR POINT ux =
FORMATION cl
5 -
2 1/4° shale beds ot 27.5° ond 29 8°
X T—=2" PVC Cosing
~ Scheauie <0
5 —
i -2
- 41 - S0°  SANDSTONME: Medium grey, medium-groined, well sorted,
plonor ond trough crose-stratificotion, lomince O L - O 3
- moderately porous, modercte HC! reoction
i 4
K
) {LOG CONTINUED ON FOLLOWING PAGE)




eAninr AX ENGINEERING, INC. ORILLING LGCG PAGE 2 oOF 3

Project Nome: CRANDALL CANYON MINE Boring/Hei | Number: M-S let NORTH, CROSSCUT *2p
i Owner/Client: GENWALL COAL COMPANY Boring/Hel! Location: 415, 084 .S5°N 2, 086, 759.5°E
Project Number: UC-27 Reference Elevation: B8119.8° AMSL
Somple Method: CORE Reference Point: MINE FLOOR
/, . Cote Orilled: 17 JUAN 1992 Orilling Controctor: BOYLES
Logged By: BKB . Orilling Nethod: ROTARY Rig Type: DIAMEC 280
. First occurrence of G.H : 81 2° sStotic WL o 11 B Boring Depth (Ft): 116.8° Well Depth (Ft): i16.8°
Ootes Measured: 21 - 23 UAN 92 249 UAN 92 | Boring Diometer (in): 3.992"
ot B
FORMATION |AGE ‘: 3 LITHOLOGIC DESCRIPTION HELL COMPLETION
: g § AND OBSERVATIONS DETAILS

S0 - 75.5° SANOSTONE Med:um y, @sedius-grained plonar and
trough croes-stratif icotion, ®oderately porous, soderate

HC! reoction

Bentonite Seci

‘ ; i ;
No (N ¢ .2 - 72° | '
; Bt Anibatice i tural frocture at 71.2 - 72°, dipping 60 degreee i
i 53 2° PVC Coe:
FORMATION . : - Seheutite 40"5
75.5 - 100 SANOSTONE :  Medium grey, sediua-grained "-o-zh
ond plonor cross-stratificotion well-cemente :
®oderate HCl reoction.
. 4
- i
60 — i
] ' 10-20 Meeh Silica Sond
&5 —
2° PVC 0.010"
Slot Screen
: ¥
- £ T
$— )
‘ <l Shole closts at 97 ond 98° £
- T

_ILOG CONTTNUED ON FOLLOWING PAGE)




EARTHFAX ENGINEERING, INC.

DRILLING LOG

PAGE 3 OF 3

Project Nome:
Owner/Client:

CRANDALL CANYON MINE
GENWALL COAL COMPANY

Boring/Hel! Number:  MU-S
Boring/Hell Location

lst NORTH, CROSSCUT *20
416,084 S°'N 2 086, 759.5°E

Project Number: UC-27 Reference Elevation' 8119 B° AMSL
Somple Method: CORE Reference Point: MINE FLOOR
Octe Orilled: 17 JAN 1992 Ori1lling Controctor: BOYLES
Logged By: BKB Drilling Method ROTARY Rig Type: DIAMEC 260
First occurrence of G.W.: 81.2° Statie NL.: 111 6° Boring Depth (Ft): 116 8° Hell Depth (Ft): 114 5°
Ootes Meosured: 21 - 23 JUAN 32 24 JUAN 92 | Boring Diometer (in] 8 992"
8
FORMATION jaGE| = | 3 LITHOLOGIC DESCRIPTION WELL COMPLETION
5 g ANO OBSERVATIONS DETAILS
10

STAR POINT [V
FORMATION

100 - 116 8° SANOSTONE Nedium grey, medium to fine-groined, :
plonor ond trough crose-stratificotion, locad :
etructures, burrowe, ond shale clioets ° i
10-20 Mesh Silico Song
~~2- PvC 0.010"
: Slot Screen
—~~End Cop
116 8° 10




EARTHFAX ENGINEERING, INC. ORILLING LOG PAGE. L 0F 3

Project Nome: CRANDALL CANYON MINE Boring/Uel | Number - MW-4 MAIN WEST, CROSSCUT *9ji
Owner/Client: GENWALL COAL COMPANY Boring/Hell Locotion: 413, 415 7°N 2 084, 183°E
Project Number: UC-27 . Reference Elevation: 81498 4° AMSL
£ Somple Method: CORE Reference Point: MINE FLOOR
Dote Drilled: 8 JAN 1992 Orilling Controctor - BOYLES
Logged By: BKB Orilling Method ROTARY Rig Type: DIAMEC 260
First occurrence of G.W.: 100.6° Stotic W.L.: 107.6° Boring Depth (Ft): 111.5° Hell Depth (Ft): 111 s°
Dotes Heosured: 10 - 23 'JAN 92 24 UAN 92 | Boring Diometer lin): 3 992"
8
: - o
FORMATION [AGE ; § LITHOLOGIC OESCRIPTION HELL COMPLETION
8 g ANO OBSERVATIONS : : CETAILS
0 —
‘g;:-f""" o-2s COAL Block Bosal 1° siity
BLACKHALK u i
FORMAT IDN e 2SS -« SANDS TONE Light grey, sedium-graired cool lenses
up 1o L/4° thick Porous Havy |omince S Surface Coeing
- 0 - N
§ = . -8y SANOSTONE  Trough croes-estratification Coal inclu-
sions up to 1/8" thick ond 1L~ long sporce Very
-1 porous No HC! reoction Solt & Pepper Storpoint
- o 6 3 - 11 4 SANOSTONE Trough cross-stratificotion HNedium-
. Bramoa Very poroue No HCl! recction Salt &
- espper Storpoint
10 —
Cement
T 11 4 - 16 7° SANDSTONE Grey Medium to Fine-groined Trough
- ond ripple cross-etrot:ification with convoluted
bedding Very porous No HCl reacction
15 —
16.7 - 21 & SANOSTONE Grey Plonor ond trough crose-
P 1 etratificotion Lomince 0.1 - 0 25° Very poroue
.’ 2 No HC! reocction
3 — "
s 172" Shole ot 20 7° \écheéus FYE C‘aomg
T 21.6 - 26 S° SANOSTONE  Grey Trough cross-straot:ficotion
4 Lominge 0.1 - 0 25" Hedium to coorse-grained
STAR POINT ux z Moderotely porous Moderote HCl reoction
FORNATION

S - 1° shaie ot 25 3°

26 S - 31 S° SANDSTONE  Grey Trough cross-stratificotion
- Lomince 0 1 - 0 25" HMedium to fine-groined
Moderately porous Noderote HCl recction

31 S - 36 S° SANDSTONE Grey Trough ond ploror cross-
- straotificotion Lominge <0 1 - Q L~ Fine to medium-
groined floderate!y porous HMocgerote HC! reoction

36.5 - 41 0° SANDSTONE  Gre Trough croes-strot:fication
- Lominoce <O 1 - g oy ed 1 um-groned Moderote
HC! recction

-
g =
-4 41 0 - 49 0° SANOSTONE Oork grey to block Loocd structures
Hoderotely poroue Moderote HCl recction
o
-
- Coo! closrs up to 1/8" thick atr 44’
44 0 - 4% S° SANDSTONE Grey Plonor ond tro cross-
S — strotificotion Redium=-groined derotely porous
Rodercre HCI reoction
46 S - S1 S° SANDSTONE Grey Trough cross-straorificotion
— floderoteiy porous flogerote HC! reoction

1 thick block shale bed ot 48 S°
& Cool i1mnciusions 48 S - 49 0O

[LOG CONTINUED ON FOLLOWING PAGE)




EARTHFAX ENGINEERING, INC.

DRILLING LOG

PAGE: =2 OF )

Project Nome:
Owner/Client:

CRANDALL CANYON HINE
GENWALL COAL COMPANY

Boring/Hei| Number: MH-4
Boring/Hel! Location:

MAIN HEST, CROSSCUT °*91

413, 415.7°N 2, 084 183°F

Project Number: UC-27 Reference Elevation: B8148.4° ANMSL
Somple Method: CORE Ref'erence Point: MINE FLOOR
| Oote Drilled: B JAN 1992 Orilling Controctor: BOYLES
“+' Logged By: BKB Drilling Hethod: ROTARY Rig Type: DIAMEC 280
‘ Firet occurrence of G W.: 100 6° Stotic W L.: 107 6° Boring Depth (Ft): 111.5° Hell Depth (Ft): 111.5°
Dotes Megsured: 10 - 23 JAN 92 24 JAN 92 | Boring Diometer (in): 3.992"

8
: e
FORMATION [AGE : S LITHOLOGIC OESCRIPTION HELL COMPLETION
: 8 ; AND OBSERVATIONS DETAILS
- -39 SANOSTONE (CONTINUED FRON PR-EVIDLB PAGE ) “
31 3 - 56.5°. SANDSTONE. Grey. Trough crose-strarification 3
Lomince <0 1 to O 1" 1nor anounte of corbonocecus &
sgterial along lomince. Medium-groined Minor HCI N}
reaction. 1
3
S6.5 - 61.3°: SANDSTONE: Medius grey. Trough croes- '
etratification Cloy ond corbonacecus eoterial along Y
lomince. TMNoderately poroue. Minor HCI reoction. :
. 1Y
:
:
i 1.3" PYC Caeing
- Schedule %0
61.5 - 66.5° SANOSTONE Grey. Plonor and tro cross- : :
strotrificotion Lomince 0 1 - 0.25". nNedium to Fine~ 3
groined. fModerate HC! reoction. 1
3
N
:
66 S - 71.5°: GANOSTONC: Grey. Plonar and crose- :
strotification Medium—groined. rotely porous. R
Moderote HC! reoction. \
1)
w E
T1.S - 76.5°: SANOSTONE: Grey. Plonar and tro crose- . Cement
etrotification Lomince 0.1 - 0.25" Rediua-grained. ’
STAR POINT K Hoderaotely porous Moderaote HC! reoction. -
1
FORMATION 4 :
\
B — :
] 76 S - B1.5°. SANDSTONE: Grey. Plonar ond trough cross- :
-~ strotificotion MNedius-groined rately porous. '
fModerate HC! recction 1080rpha DUrrome . .
i
i :
80 — :
N
1 B81.5 - B6.5'. SANDSTONE: Grey. Planor and trough cross- |
- stratificarion Fine to sedium-groined Moderately %
.porous. HNogerote HC! reoction. Ophiocmorpho burrows. § R
§ Bentonite Sec!
i N
s \
3 N
8.5 - 91.5°. SANOSTONE: Grey. Plonar cross-strotification. N
e Lomince <0.1 - 1*. Fine to mediua-grained. N
Noderctely porous. Hoderote HCl reoction g e
£4
#%
£
i; 10-20 Meeh 8ilico Sond
91 5 - 96.5°: SANDSTONE: Grey. Plonar croee-etratificotion. ;
- Lomince <0.1 - 0.1" Fine-groined Moderately 53 e
porous MNModerote HC! reoction. Ophiocsorpha burrows = &
- cosmon i3 re
J 3 iz
& :
5 — &3 2
4 B 1,3 Fvc 0 010°
3 9.5 - 101.5°: SANDSTONE: Grey Plonor cross-stratification. R T
- Nedius to fine-groined. MNoderately porous. Moderate 2 i
HCI reoction ; ;z 3
3 ‘Cloy ond carbonate matter aclong bedding planee betmeen 98 - 99° . %
0 (LOG _CONTINUED ON FOLLOUING PAGE) g %




EARTHFAX ENGINEERING, INC. ORILLING LOG % @il G e PAGE 3 OF 3

" Project Nome: CRANOALL CANYON MINE i u‘!Q/HOH W m—4 < ._"‘AIN ‘HEST, CROSSCUT °*91
: Owner/Client: GENUALL COAL COMPANY : Bornng/ue“ Loca?ton 413 415 . 7°N Z, 084, 183°E
Project Number: UC-27 Reference Elevotion: B.Lﬂ,ﬂ'; ARSL
" “omple Method: CORE Reference Point: MINE FLOOR
. ote Orilled: 8 UAN 1932 Orilling Controctor: BOYLES : :
Logged By: BKXB ; Drilling Method: ROTARY Rig Type: OIAMEC 2850
Firet occurrence of G.N.: 100.6° Stotic W.L.: 107.6° Boring Depth (Ft): 111.5° Hell Depth (Ft): 111.5°
Ootes Meosured: 10-23 JUAN 92 249 UAN 92 | Boring Diometer (in): 3.992°
2 o
FORMATION |AGE ; 5 LITHOLOGIC DESCRIPTION it HWELL COMPLETION
g § AND DBSERVATIONS DETAILS
Ophiomorpho burrows . 24 }E
101.5 - 10S°: SANDSTONE: Grey mona- cro..-on-enricgnen a2 * 5
Shale olong bedding ﬁ Fine to nodnu-g-elmd T 3
ﬂod-rnf.ly porouse. inor HC! recction. i A
j T10-20 Mesh Silica Sond
0S - 106.5°: SANDS erbedded with 1° block, bonac = !
8TAR POINT (1 4 2 - rich -'v:'o:. lot;:r. ot 10S° .'l.hDS s - f&. ; Sm-. + #
FORMATION stone ie grey, ver ch to Fine-g h‘d Moderately >
porous. ote reoction. owed .
106.3 - 107°: SANOSTONE: Iﬂf‘rbodd.d with three 1° block shale beds. ﬁ
Sondstone is Fine-groined soderately porous. fbd.fct. 3
HC! recction. 1
107 - 109° SANDSTONE: Grey. Ripple crose-stratification. .I
fq':?. to :cdum-g-mmd Hoderately porous. ﬂodoro'. i 2
= g ;
109 - 111.%°: SMSQT‘?:('MI'-N to very fine-groined. . Noderotely 4 .JT~<1.5" PvCc 0.010"
porous. HNodercte HC! reoction. : B Slot Screen
P— Shale beds ot 110.5S ond 110.8°. 1/2° thick. Bioturboted. . ° o E
ST fiecn *~End Cop
U =—
|| i o
120 —
15 -
5 e
15 —
19—
® ||

10




