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lntermountain Power Agency
Los Angeles, California

3.1 tPA-l

3.0 DATA SUMMARIES

Locadon

N'400,026 E 2,336,932 (feetl
Sect ion 13 T 16 S R 14 E (SLBM)
Emery County, Utah
Ground Elevation: 7,O34
Top-of-Casing Elev. 7,032.51
Totaf Depth Drilled: 1,741

Formation Toor 
-

Well Completion Report
February 17, 1995

feet above mean sea level
' feet above m€an sea level

feet below ground level
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Stratigraphic Unit Depth Below
Ground Level
(feetl

Elevation (feet
above m€an
sea level)

Flagstaff-North Horn Formation at surface (incomplet€ s€ctionl

Bluecastle Member, Price River Formation 816 6,218

Mudstone Member, ftice River Formation 1,O74 5,960

Castlegate Sandstone 1,290 5,744

Upper Mudstone Member, Blackhawk Formation 1,486 5,548

Grassy Member, Blackhawk Formation 1,605 5,429

Sunnyside Coal Seam 1,655 5,379

Sunnyside Member, Blackhawk Formation 1,670 5,364
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DEPTH

0-18 ' ,

18-30' ,

30-50'

(40')

50-60'

60-70'

70-1 00'

(80')

(90')

100-200'

(1  1o ' , )

(120 ' , )

(130 ' , )

(170 ' , )

(190 ' , )

200-230'

IPA.1

DESCRIPTIONS

Alluvium: orange, gray and brown, very fine-grained sand with some silt,
occasional sandstone clasts, dry.

Sandstone: brown, gray and orange, very fine-grained, grains are quartz, sub-
round. to round, calcareous cement.

Sandstone: light gray, very fine to fine-grained, sub-angular to sub-round quartz
grains, approximately 150,6 dark minerals, friable, calcareous.

Occasional light gray to white siltstone fragments.

Interbedded sandstone and siltstone: sandstone, sittstone is light gray to white,
contains some dark minerals, soft.

Sandstone: light gray, fine-grained, sub-angular to sub-round quartz grains with
2Ooh dark minerals, hard, occasional reddish orange sandstone fragments.
Cuttings have approximately 10% siltstone fragments.

Interbedded mudstone and sandstone: mudstone is mottled brownish red to
light gray, angular soft fragments.

Mudstone increasing to 60% of total, gray, fissile.

Mudstone increasing to TOoh of total, sharp fractures in fragments.

lnterbedded sandstone and mudstone: sandstone is gray, very fine'grained, sub-
round to round quartz grains, moderately calcareous, firm to hard, trace of dark
minerals and pyrite. Mudstone is brown to reddish brown, calcareous, firm to
soft. 50% sandstone and 50% mudstone.

Mudstone becoming light brown.

70016 sandstone and 30016 mudstone.

Occasional clast of fine to medium-grained sandstone, sub-angular grains,
loosely cemented, approximately 15o/o dark minerals.

40% sandstone and 60% mudstone.

60% sandstone and 4Ooh mudstone.

Interbedded mudstone and sandstone: mudstone is varicolored gray, l ight gray,
and brown, occasionally sandy, calcareous, f irm, and hard. SandStOne iS Clear
to white, f ine to medium-grained, sub-angular, 5oh dark minerals, weakly
calcareous, and firm. IhICORPORATED

HAYISMT
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230-260',

(2401

260-280',

280-310' ,

310-400'

(335' , )

(350',)

1372',1

(380',)

(390' , )

400-430'

(41o' , )

[20'l

430-440'

440-490',

(460',)

490-51o ' ,

510-540' ,

100% Sandstone (10O0z6):  l ight  brown,vety f inetomediurn-grained, sub-round
to round, very weakly calcareous, f irm and hard.

Many loose grains.

Interbedded mudstone and sandstone: mudstone is varicolored brown and dark
brown, sandy, and soft to firm. Sandstone sample recovery consists
predominantly of loose grains.

100% loose quartz sands grains: varicolored clear, yellow and'amber, very fine
to medium-grained, and sub-angular to sub-round.

Interbedded mudstone and sand: varicolored gray and brown, calcareous, firm.
600,6 mudstone and 40% sandstone.

Sandstone is white, clear, medium-grained, angular to sub-round, non-
calcareous, contains 10016 dark minerals, and firm.

200,6 sandstone: light gray, very fine-grained, and occasional dark minerals.
8006 mudstone.

Mudstone has occasiona! carbonaceous fragments and streaks.

lOOoh mudstone.

1OO% mudstone.

Sandstone (1OO%): clear quartz with 10% dark minerals, angular to round, non-
calcareous cement, firm and hard.

1O% mudstone, varicolored gray, brown and dark brown, cslcareous, and soft
to firm.

IOOoA loose quartz sand grains, very fine-grained, sub'angular.

Interbedded sandstone and mudstone: mix of loose grains, clasts, and clayballs.
5006 sandstone, 5O% mudstone.

Sandy mudstone: gray to
grained sand {10%).

100% mudstone.

light gray, non-calcareous, firm to hard. Very fine'

Sandstone (100016): varicolored dark gray, gray, clear and white, vely f ine to
medium-grained, angular, 10016 dark minerals, Calcareous cement, f irm tO hard.

Interbedded mudstone (50o/o) and sandstone (400,6): mudstone is brown to dark
brown, sandy in part, non-calcareous, with ocCasional carbonaCeOyp,p!4nt
fragments l l \ t iuRPORATED
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(520' , )

(530' , )

540-550',

550-621 ' ,

(570' , )

(580' , )

(590' , )

(600')

621-690' ,

(630',)

(640',)

(662' , )

(680',)

690-730',

(700')

',710'l

730-800'

1730-732'l

(740'.l- 1OO016 sandstone.
mineral izat ion.

3006 sandston€ and 700,6 mudstone, with occasional buff to cream colored
claystone, sott.

50% predominantly very fine-grained sandstone, and 500,6 mudstone.

Sandstone: varicolored clear, amber, and white, loose sand grains, sub'round
to round, with dark minerals.

lnterbedded sandstone (50%1, and mudstone (500,61: occasional red-brown
clasts, soft.

60% sandston€ and 4Ooh mudstone, sandstone is varicolored gray, white,
yellow, and amber. Mudstone contains occasional cream to whito colored
claystone clasts and occasional selenite crystals.

700,6 sandstone is predominantly very fine to fine-grained, 30% mudstone is
varicolored gray, brown and dark brown, sandy in part, and calcareous.

5o016 sandstone and 500,6 .mudstone

700,6 sandstone is light gray, very fine to fine-grained, and moderately
calcareous. 3006 mudstone.

Sandstone: varicolored purple, gray, white and orange, looks like a mirCure of
salt and pepper.

Occasional white, hard, calcic clasts.

Predominantly fine-grained, sub-angular to sub-round, weakly calcareous,loose
sand grains.

Predominantly very fine to fine-grained and fining downward.

10% mudstone with carbonaceous material present.

Sandstone (1000161: variColored clear, green and opaque, non-calcareous, poorly

cemented, occasional pyrite and dark minerals.

100% sandstone.

90% sandstone and l0% mudstone. Sandstone is very fine to fine-grained and

indurated. Mudstone is light-gray, soft, and non'calcareous.

Sa'ndstone: mixed salt and pepper color (due to quartz and dark mineral

content), very fine to fine-grained, indurated, non-calcareous'

Mudstone, gray, soft.

Some pyrite present. Occasional orange-brdNG&RPORATED
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{750' , )

(760',)

(763',)

(780',)

FSrt c/$.r,. 
(790')

- ! l1e'- 800'860'

Bt,r.c^rik-

Sandstone, pyrite more frequent, predominantly f ine-grained, bccasionalgreen
sandstone clumps.

First water encountered.

Mudstone present. Sandstone is ted, brown, with occasional. green,
predominantly medium-grained, pyrite decreasing, soft.

700,6 sandstone and 300,6 mudstone. Sandstone is varicolored clear, green,
orange, and red, sub-round. Mudstone is soft and non-calcareous.

Occasional pyrite.

tnterbedded sandstone (80%) and mudstone (20%l: varicolored clear, red,
orange, green, sub-angular.to sub-round, poorly indurated, non-calcareous, with
occasional pyrite. Mudstone is predominantly green, white and red, and soft.

Sandstone is predominantly fine-grained, with loose grains, and non-calcareous.

9O0,6 sandstone and 1O% mudstone. Sandston€ is very fine-grained with loose
quartz grains.

Sandstone (100%): clear to green color, very fine-grained, loose quartz grains,
non-calcareous.

Very fine to fine-grained, loose quartz grains, with occasional pyrite.

' Sandstone (90%l: varicolored clear (predominant), red, green, and gray' v€ry
fine-grained, angular tO sub-angular, loOsg quartz grains, Occasional pyrite, non'
calcareous. Mudstone (10%) green to gray, soft.

100% sandston€

80% sandstone, varicolored clear with black and green grains, fine'grained'
sub-angular to sub-round, loose quartz grains dominant, occasionalwhite calcite
ctasts. Mudstone l2}o/ol is green to reddish brown, and soft'

90% sandstone and 1O% mudstone, predominantly very fine-grained' sub-
round, with loose grains.

Sandstone (80%): f ine to coarse-grained, with loose grains. Carbonate (10%):

white to cream colored grains. Mudstone (1006): varicolored l ight brown to
gray, firm, with a trace of pyrite.

70% sandstone and 3006 mudstone, trace of carbonate and pyrite.

lOOo/o clear loose grains.

80o/o ssnd grains, and 2oo/o mudstone, with a trace of carbonate.

(840',)

(850',)

860-900'

(890' , )

900-1 000'

(920',)

(950',)

(980' , )

1 000-1 1 00'

(1020 ' )

(1030 ' )

(1040 ' )

-  l  oJq ' -

t\u0sh"4 illb-
?.Q.
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fragments, trace of pyrite.

Muis+!r. UAL-

L
Caat(rf,t<-

1 100-1 140' Sandstone (90%): varicolored white, clear, and light gray, very fine to medium-
grained, sub-angular to angular. Mudstone ll}ohl, occasional carbonate

(111o ' , ) casional blue-gray claystone clasts.

1 1 40-1 250', Iand sandstone: brown to dark brown, calcareous,

(1  170 ' , )

occasional carbonaceous streaks, firm to hard.

40oi sandstone and 600,6 mudstone. Sandstone is very fine to fine-grained,
sub-round to round, hard, with loose quartz grains. Mudstone is varicolored
brown, gray, and reddish brown, firm to hard, with minor amount of blue-gray
claystone with attached pyrite.

600,6 sandstone, 35% mudstone and 50,6 ctaystone: sand is very fine- grained,
sub-angular to sub-round, occasionalcarbon streaks, with a trace of carbonate.
Claystone is blue-green and soft.

600,6 sandstone and 4Ooh mudstone.

Occasional blue-gray and purple claystone clasts with pyrite.

(1  190 ' , )

(1290' , )

1 300-1 400"

Interbedded sandstone (50%l and siltstone (50%): very fine-grained, sub-round
to round, mostly loose quartz grains, weakly calcic, occasional calcite chips.
Mudstone is varicolored brown, gr€y, and dark brown, hard to firm, occasional
carbonaceous inclusions, occasional pyrite and blue-green clayston9 clasts.

70016 mudstone and 30% sandstone. Increased amount of calcic cement.

grained, sub-angulagdround, loose quartz grains. Mudstone (10016) varicolored
brown, reddigfi't'6:wn, and dark gray, sandy, calcareous, with a trace of white

(1200 ' )

(1  210 ' , )

1 250-1 300',

(1  31o ' , )

(1320 ' , )

(1330 ' , )

(1370 ' , )

(1380 ' , )

1 400-1 500'

-Sndstone 
(90%J:iaricolored clear, brown, and amber' verv fine to fine'

1000/6 loose quartz grains.

800,6 sand and 2oo/o mudstone, tracs of carbonate and pyrite.

lOOo/o sandstone

90% sandstone and 100,6 mudstone.

100% sandstone

INCORPORATED

$,lAY t I 2mz
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lnterbedded sandstone (90o/o) and mudstone (100,6): sandstone is clear to dark
brown, very f ine to f ine-grained, sub-angular to sub-round, and weakly calcic.
Mudstone is varicolored red, reddish brown, and gray, moderately Calcic, hard,
trace of pyrite, trace of soft blue-green claystone.



(1430 ' , )

1144O'l

(  1460' , )

c^".ll,rrJr (14g0,)

- t l 6b  -  
1soo ,

60% sandstone and 40o/o mudstone.

Increasing frequency of blue-green mudstone.

700,6 mudstone and 30% sandstone. Mudstone is varicolored dark brown,
gray, and dark gray, hard.

Trace of coal.

BEGIN CORING. NOTE SCALE CHANGE.
Uror-filud!t.
e,*6* 1500-1505' Sandstone and mudstone: very fine-grained, muddy stringers increasing

downward, highly carbonaceous mudstone, and occasional coal stringers.

(1501.25 ' )  Par t ing .
(1501.8 ' )  Par t ing .
(1 502.1 ' )  Part ing.
(1502.8')  Part ing.
(1503.3')  Part ing.
(1503.7')  Part ing.
(1504.7')  Part ing.

1505-1510' Muddy sandstone: very fine-grained, hard, bioturbated.

(1 505-1 507.5') Bioturbated.
(1 510.2')  Part ing.
(151 1 .7 ' )  Par t ing .
(  1 51 3.5 ' )  Part ing.
(1513.8 ' )  Par t ing .
(1 508.4-1 51 5.2') Muddy content alternating, bioturbated.

1 510-1 51 5' Burrows, bioturbation decreases downward.

(1 514.75-1 51 5.2 ' )  Low-angle cross-beds

1 51 5-1 520' Water wash-out of 1 to 1 .5 inches of coal. Highty carbonaceous mudstone, 3
to 4-millimeters thick coal stringers are abundant.

(1515.4') Core shattered due to over-dri l l ing.

1520-1530' Carbonaceous mudstone: gray to dark gray, hard, coal stringers up to 5'
millimeters thick.

11 527 .7 -1 526.0') Bioturbated.
(1521.5 ' !  Coa l  s t r inger .
11522.4'l Coal stringer.
(1527.6-1 527.9' l  Coal  str inger.
(  1 527.9-1 529.3')  Sandy mudstone,
(1 528. 1 -1 528.5')  Bioturbated.
(1 529.3-1 529.5')  Coal  str inger.

rNc0RPohnreo
MAY I I 2007

.Div. of Oil, Gas & Mining

l ight gray to white, very f ine'grained, hard.



{

1530-1S37, Muddy sandstone, l ight gray to white, very fine-grained, hard, with low-angle

cross-beds. Many carbonaceous stringers. Core is fractured along many

carbonaceous partings.

(1 530.1'1 530.2')  Coal  str inger.
( 1 532.0-1 532.4'l Bioturbated.

1537-1540' Abrupt change to hard, dark gray, sandy mudstone.

(1537.2 ' )  Coa ls t r inger .
(1537.5' l  Coal  Str inger.

\ 1540-1545' Dark gray, hard dense with some bioturbation.
--?f r S43.1') Bedding-plane break.

(1544.1'1544.25') Coaly spl i t  and str ingers'

1545-1550' BiOturbated. Gradual color change from l ight gray to brown.

( 1 546.1 ') Bedding'plane f racture.
(1546.4 ' )  Bedding-p lanefracture.
11347.4' l  Bedding'planefracture.
11547.7' l  Bedding-planefracture.
(1547.8 ' )  Bedding 'p lanefracture.

15SO-1SS5, Sil ty sandstone, gray, decreasing si l t  content with increasing f ine-grained sand

content. Increase in permeabiliti, bioturbation increasing, organic laminations

increasing. Abrupt change to dark gray sandy mudston€' sand is very fine-

grained.

(1549.1 ' )  Carbonaceous laminat ion '
(1550.3 ' )  Carbonaceouslaminat ion.
(1542.3 ' )  WavYlaminat ion.
(1544.3 ' )  WavYlaminat ion
(1554 .2 ' )  Coa ls t r i nge r .

1555-1560', si l ty sandstone, l ight and dark gray, very f ine-grained, bioturbated'

(1555.7 ' l  Fracture a long bedding.
(1556.9') Sandstone is l ight gray to l ight brown, f ine-grained, with si l ty ' laminations' and

bioturbated

1560-1565' Sandstone, l ight gray, f ine to very f ine-grained, clean' and fr iable' Sandstone

becoming moie inOuiated and weakly cllcareous with depth'

( 1564 .8 ' , )

1  565-1 570 ' ,

Mudstone, dark gray, hard, very weakly calcic'

Color change to dark brown. Part ings at 1566'9' 1558'4' and

Sandstone, l ight gray with carbonaceous mudstone and str ingers'

b io turbated.  Far t ings at  1570.4,  and 1570'6 '

1569.9 .
chsqFPoRArED
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(1566 .9 ' , )
(1567.3 ' , )
(1567 .7 ' ,1
(1568.0 ' ,1
(1570.4' , )
(1570.6 ' ,1  .

1 570-1 57s' ,

(1571 ' , )
(1572'l
(1573 ' , )
(1573.8 ' , )
(1575.3 ' , )

1 575-1 580' ,

(1574.8 ' , )  .
(1576.o ' , )
(1576.8 ' , )
(1576.g ' , )
11577.4'l
(1577.8 ' , )
(1578 .1 ' , )

Sandstone, l ight gray, f ine-grained, carbonaceous, bioturbated.
Mudstone, brown.
Coal stringer.
Becoming interbedded with a light gray, bioturbatedsandstone.
Parting.
Parting.

Sandstone, light gray, fine-grained, massive-bedded, interbedded with
mudstone, dark brown, and coaly stringers.

Bioturbated.
Coal thin-bed (.4-feet thick) grades to brown mudstone.
Partings. Mudstone, brown, and sandstone, gray, bioturbated-
Coal thin-bed, .3-feet thick.
Parting.

Mudstone, dark to medium brown.

Coal stringer.
Coal stringer, 1-inch thick. Parting.
Parting.
Coal stringer, f -inch thick.
Parting.
Parting.
Sandsione has gradual contact with mudstone. Mudstone is bioturbated, with

sandstone stringers.
(1578.5')  Part ing.
(1578.6')  Part ing.

1 580-1 587'  Sandstone.

(1580.3' l  Part ing.
(1581.2 ' )  Par t ing .
(  1 581 .9 ' )  Part ing.
(1582.0') Sandy mudstone, massive-bedded, occasional bleb of sandstone.
(1583.5')  Part ing.
(1585.3')  Part ing.
(1586.8')  Part ing.
(1587.3')  Part ing.

1 587-1 590' Muddy sandstone, muddy laminations, bioturbated'

(1589.5-1589.6')  Thin coat laminat ions up to 3-mi l l imeters th ick.

1590-1597' Sandy mudstone, dark brown, occasional sandy blebs'

(1594.0')  Muddysandstone, bioturbated.
(1591.2')  Muddy hair l ine part ing.

1597-1600'  Sandy mudstone, dark brown.

INCCNPCRATED
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ur2r- l\\u4f..._ .ivBto*releOr.r,t

11602.2',1
-  166g ' -  (1604 .5 ' )

Gt*r
nAb:

B.cCl^e'rV-

(1597 .7 ' , )
(1598.4 ' , )

1 600-1 605'

1 605-1 61 5' ,

1 61 5-1 620' ,

1 620-1 625',

(1656 .7 ' , )
(1657 .4 ' , )
(1660 .6 ' , )
(  1  663.o ' , )
( 1667 .1 ' , )

0.1-foot thick vitreous bed.
Large fracture, core is broken.
Parting.
Fracture.
Fracture.

Coaf 4-mill imeters thick at 1597.7.
Parting.

Mudstone, medium brown, laminated, slightly bioturbated, some light gray
sandstone stringers.

Interbedded mudstone and light gray sandstone, bioturbated.
Mudstone, sandy, horizontal to low-angle cross-beds, bioturbated.
Sandstone, light gray, very fine to fine-grained, with low-angle cross'beds,
occasional carbonaceous laminations.

Bedding plane part ings at  1600.9,  1601.2,  1601.5,  1602.9,  1603.2,  1604.5,
1605.3 ,  1605.9 ,  1606.4 ,  1607.2 ,  1608.9 ,  1609.4 ,  161 1 .9 ,  and 1615.5 .

Sandstone, light gray, very fine to fine-grained, occasional carbonaceous
tamination, tow-angle cross-beds, color darkens slightly with depth

Muddy sandstone from 1620 to 1621, bioturbated. Sandstone, gray, fine to
medium-grained, massive-bedded, clean, hard, occasionally bioturbated. and
sl ight ly calc ic,  f rom 1621 to 1631.

1625-1630'  Part ing at  1628.9.

1630-1635' Bioturbation is increasing downward. ' l

(1630.6') Coal stringer at 1630.6 is 3 mill imeters thick.
(1632.0')  Part ing.

1 635-1 650' Sandstone

(1635.7')  Part ing.
(1632.2')  Part ing.
(1637.2') Abrupt contact with massive-bedded gray sandstone.
(1639-1640') Faint low-angle cross-beds.
(1644.5-1648') Sandstone, grav, bioturbated, carbonaceous laminations, and low'angle

cross-beds.

1650-1655 Sandstone. Carbonaceous laminations.

( 1 653.0') Bioturbation increasing.

v^tr€ ', 
1 65S-1 670' Coal: Short transition zone is 0.1 -inch thick. Coal has high-angle fractures at

Suleic^f an approximate f -inch spacing oriented perpendicular to the core. Axis also
c-'l has vertical fractures.

IfJCCl|qPCRATED
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i d , "h  1670-1676 '

Wtft67o.s,)
.. ^{ (.16_!?.!'l

nJ"  f i 672 .7 ' l

c l l F

( 1667 .6 ' , )
( 1667 .8 ' , )
( 1669 .5 ' , )
( 1669 .5 ' , )

(1673 .5 ' , )
(1675 .6 ' , )
(  1  676.1  ' , )

Fracture.
Fracture.
Fracture.
Bottom of coal.

Mudstone: dark brown. Horizontal .part ings at 1673.5, i  675.6, and 1 676.1

Highly carbonaceous parting oriented at 2O-degrees.
Highly carbonaceous paning oriented at 4S-degrees.
Highly carbonaceous parting oriented at 4S-degrees.
Parting.
Part ing.
Parting. Contact with sandstone.

o,4

1 67 6'1 700' Sandstone: bioturbated and muddy, cleaner with depth, f ine to medium-grained,
gray to brown, non-calcic, friable, firm to hard.

(1678-1686.5') Sandstone is gray, very f ine to f ine-grained, fr iable in part, non-calcic.
(1678-1 679 ' )  B ioturbated.
(1 679-1 686.5 ' )  Low-angle cross-beds.
(1679.0 ' )  Par t ing.
(1681-1685' )  Spot ty  b io turbat ion.
(1682.3 ' l  Par t ing.
(1686.5-1687.3') Sandstone, contains more laminations and low-angle cross-beds.
(1687.3-1687.9') Sandstone with dark gray rounded inctusions from 0.25 to 6" (estimate)

diameter, may be soft-sediment deformation or rip-up clasts.
(1688-1696.5') Massive-bedded sandston€, contains faint low-angle cross-beds.
(1690') 7O-degree fault with approximately 2-inches of offset, healed with carbonate.
(1694') sl ight increase in mud and carbonaceous content with depth.
(1696 .5 ' )  End  o f  co re .

1700-1760' Sandstone, very f ine to f ine-grained, sub-angular to sub-round, some rounded
' grains, contains quartz and some heavy'dark minerals, some pyrite, slightly
calcic.

(1750 ' , ) Some l ight green grains.

IhICSNPORATED
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t lntermountain Power Agency
Los Angeles, California

Well Completion Report
February 17, 1995

3.2 tPA-2

Locadon

N 397,355 E 2,333,135 (feet)
Section 23 T 16 S R t4 E (SLBM)
Emery County, Utah
Ground Elevation: 6,96s feet above mean sea revel
Iop-9l-Crting Elev. 6,966.46 feet above m€an sea tevel
Total Depth Drilled: 1,219 feet betow grounJLvel

Flagstaff-North Horn Formation

Bluecastle Member, price River Formation
Mudstone Member, price River Formation

Castlegate Sandstone

Upper Mudstone Member, Blackhawk Formation
Grassy Member, Btackhawk Formation

Sunnyside Coal Seam

Sunnyside Member, Blackhawk Formation

II\*CCRPORATED
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DEPTH

o-20'

20-50'

(40')

50-60'

60-70'

80-1 00'

(90')

1 00-1 20'

(110 ' ,1

120-140',

140-200'

(150 ' , )

IPA.2

DESCRIPTION

Alluvium, light brown to orange brown, very fine-grained sand, silty, gravely,
'dry.

Sandstone: light gray, very fine-grained, sub-angular, calcareous, poorly
cemented, w€athered, dry.

Moderately cemented.

Siltstone: dark gray to black, non-calcareous, shaley fracture, firm, dry.

lnterbedded siltstone and sandstone: light gray, vory fine-grained, silty,
calcareous, hard.

Sandstone: light gray, very fine-grained, silty, calcareous, hard.

Sandstone, light gray, fine grained, silty, calcareous, hard.

Sandstone: light gray, very fine to fine-grained, sub-angular to sub-round, loose,
frosted quartz grains, calcareous, soft.'

Becoming more indurated.

Siltstone: dark gray, some very fine-grained sandston€, coaly, soft non-calcic.

Sandstone: light gray, white, frosted grains, very fine to fine-grained, suF
angular to sub-round, slightly calcic, soft.

Sandstone, light gray, fine-grained, fairly ctean. poorly cemented, slightly calcic,
sott.

Sandstone, becoming coars€ tO medium-grained, sub-rounded, calcareous.

Sandstone, dark brown to gray, hard, trace of dark brown siltstone.

Sandstone: light gray, very fine to medium grained, sub-angular to sub-round,
frosted quartz grains, slightly calcareous, poorly cemented, pyrite.

lncreasing amount of fine-grained quartz.

HCI reaction weak to absent, toose grains, clear to l ight gray, sub-round.

Sandstone lTOo/ol,very fine to fine-grained, loose quartz grains, sub-round, non'
calcareous cement. sandstone (30%), hard, slight Hcl reaction, tracs o.!.d3rk - ---
minerals. INCORPORATED

MAY r I 2007
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(180 ' ,1
FI*s&'N,Ilq-'  o  ( 190 ' )

200-250'

Bt,*,^:tl-.-
(21o ' , )

(220"t

250-27o',



.420'l

(450')

(460',1

Btr..-,t{r-

270-280',

(280',)

(290',1

300-330'

(320',)

330-350',

3s0-360'

360-370',

370-380',

380-400'

400-500'

. 
(480',l

gg-500-600'$ulnta.r

?.e-

t

Silty sandstone: light gray to light brown, very fine-grained, moderately calcic,
firm, hard, occasional dark minerals, quartZ grains are generally clear-colored
with occasional pink to amber grains.

Sandstone (800,6), clear to pink, loose grains, very fine to medium-grained, silty,
calcareous, firm, hard.

Loose-grained sandstone (60%), and very fine-grainsd, hard, firm sandstone
(400/6).

Sandstone, gray to dark brown, predominantly fine-grained, firm to hard,
cemented, sub-angular to sub-round, clear quartz grains,. occasional dark
rninerals.

Sfightfy calcic, approximately 2oA dark minerals, hard.

Interbedded sandstone and siltstone: dark brown, laminated, calcareous, hard.

Sandstone: gray, some siltstone, very fine to finearained, sub-angular to sub-
round, clear to frosted quartz grains, well sorted, hard, slightly calcic.

lnterbedded sandstone and siltstone: siltstone is dark brown to grayish brown,
occasional coal fragments, slightly calcic, varies hard to sott.

Sandstone: very fine to fine-grained, sub-angular to sub-round, clear to frosted
quartz grains, poorly cemented, calcareoug.

Siltstone, dark gray to dark brown, thinly bedded, slightly hard, slightly
calcareous, coal fragments.

Interbedded siltstone and sandstone: siltstone (80%l is brown to dark gray,
hard, with occasionaldark mineralstreaks and pyrite. Sandstone 1200.16l is clear
to light gray, very fine grained, with black mineral bands and inclusions,
predominantly quartz.

900,6 siltstone and 1O% sandstone.

60% siltstone and 40% sandstone.

700,6 sandston€, varicolored ctear, white, light gray, black inclusions, very fine
to fine-grained, and 3O% siltstone.

800,6 siltstone, and 20% sandstone..

lnterbedded siltstone and sandstone: Siltstone (90%) dark brown, hard, weakly
calcareous, dark mineral inclusions, carbonaceous. Sandstone (10%) clear to
white and light gray, very fine-grained.

50% siltstone, and 50016 sandstone.
INCORPORATED
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A.nt#so')
- -

-#;- 7oo-7zo'

C"'llt""k-
"  ( 710 ' )

(530',1

(560',)

(580',)

600-610 '

610-700'

(630',1

(640',)

(680',)

720-730'

730-800'

(740',1

1770'l

(780',)

(790',)

800-870'

800,6 siltstone, light brown to gray, and 2OoA sandstone.

Trace of pyrite and coal. Alternating dark mineral bands in sandstone, no HCI
reaction.

900,6 siltstone, dark brown, carbon fragments, pyrite. 1O% sandstone, white
to clear, very fine to fine-grained, occasional dark mineral inctusions.

Siltstone (100%l: dark gray to brown, non-calcareous, occasional dark mineral
streaks, carbonaceous, firm to hard.

Interbedded siltstone and sandstone: 50% siltstone and 50% sandstone, light
gray to white, fine to very fine-grained, well cemented, weakly calcareous.
occasional coal with pyrite.

60% sandstone, and 40% siltstone.

7}o/o siltstone, increasing amount of coal, occasional pyritg, and 30%
sandstong

90% siltstone, platy, with carbonaceous and pyrite veins, and 10% sandstone.

5O% siltstons, and 50% sandstone, light to medium gray, very fine-grained,
silty, carbonaceous, calcic, hard, brittle.

Sandstone: light to medium gray, 1O016 siltstone fragments, sub-angular to sub-
round, frosted quartz, non-calcareous, brittle, coaly fragments.

No siltstone.

lnterbedded sandstone and siltstone: siltstone is dark gray to black, organic
rich, platy, brittle to soft. Sandstone is fine to medium grained, non-calcareous.

Sandstone: light gray to light pinkish gray, fine to medium-grained, grains are
clear to frosted, sub-angular to sub-round. poorly cemented, slightly calcic,
trace of carbonaceous material and pyrite.

Poorly bemented, mostly very fine to fine-grained, trace of pyrite.

Trace of siltstone

Poorly cemented with a trace of siltstone.

Very fine-grained fraction increasing.

Sandstone: medium to light gray, very fine to fine grained,
sorted, quartz, clear to frosted grains, loose sand, soft.

Trace of siltstone

moderate to well

INCORPORATED
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Ca'il,g*-970-9OO'
- gglt-

u1r'-t l') 900-910'

B*ff^.*'P-

910-940' ,

Induration increasing, fining down.

Interbedded sandstone and siltstone: siltstone is dark gray to black, brittle, non-
calcareous, carbonaceous. .

Siltstone and shale: dark gray to dark brownish gray, shale is silty, brittle,
slightly fissile, non-calcareous. Siltstone is dark gray, somo very fine-grained
sand, brittle, non-calcareous.

Interbedded siltstone and sandstone: light gray, very fina to fine-grained, silty,
quartz grains are frosted to clear, sub-angular to sub-rourd, non-calcareous,
hard, trace of coal.

Siltstone increasing.

BEGTN CORING. NOTE SCALE CHANGE.

Sandstone: light gray to gray, cross-bedded, slightly calcareous, firm to hard.

Shaley siltstone: dark gray, firm, platy, non-calcareous, fairly homogsnous.

Coal.

Shaley siltstone.

Carbonaceous and coal stringers: interbedded with shale and siltstone.

Shale and siltstone.

Sandstone: light gray to gray, very fine-grained, hard, low-angle cross'beds.

Siltstone: dark gray to brown, hard, non-calcareous, homogenous.

Interbedded siltstone and coal.

Coal.

Sandstone: light gr8y, very fine-grained, many low'angle cross'beds,
carbonaceous partings up to 2 millimeters thick.

Siltstone: gray, firm to hard, occasional carbonaceous stringers.

Interbedded coal and mudstone.

Coal.

Sandy siltstone: gray to brown, with carbonaceous stringers.

Carbonaceous stringer.
Carbonaceous stringer.

(860',1

(920',1

(940',)

940-942.8',

942.8-945.4',

945.4-946.2',

946.2-948.6',

948.6-949.4',

949.4-949.9',

949.9-950.7' ,

950.7-951.4' ,

951 .4 -951 .6 '

951.6-952.0 ' ,

952-953.5' ,

953.5-955.1 ' ,

955.1-9s6.2 ' ,

(955.6-956' , )

956.2-960' ,

(957.4' , )
(957.6' , )

INCCRPORATED
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(957.8'l Carbonaceous stringer.

960-960.3' Sandy siltstone.

960.3-960.4' Coal and siltstone: dark brown and gray.

962-966.9' Sandstone: alternating light gray and dark brown, mottled, bioturbated,
occasional coaly stringers.

(966.6'l Coal stringer.

966'9'970' sandstone: light gray to dark brown, fine to very fine-grained becomes silty
with depth, coal blebs, some bioturbation.

(968.1 ') Coal stringer.
(961.3-970.01 Frequent breaks in core, fresh, probably drilling induced.

970'971 .8' Sandstone: light gray, thin-bedded to laminated, bioturbated, interbedded with
siltstone, occasional coal stringers.

971'8-973.6' Sandston€: light gray and brown, laminated, bioturbated, occasionally silty.

(973.5'l Coal stringer.
(970.4-79.3') Frequent breaks in core, fresh, probably drilling induced.

973.5-979.4' Sandstone: dark brown to brown, finegrained, silty, massive-bedded.

(979.3') Coal stringer.

979.4-980' Coal and silty coal: fragmented, brittle.

980-980.9' Siltstone: dark brown, finely laminated, gray sandstone interbeds.

980.0-981.5' Sandstone: light gray to light brown, fine-grained, silty taminations.

981.5'-982.6' Siltstone: dark brown, no sand.

(981.5') Coal stringer .01 feet thick.
(981.7') Coat stringer .Ot feet thick.

982.6'988.1 ' sandstone: light gray, very fine to rnedium-grained, taminated.

(984') End of lamination: Change to massive-bedded.
(988')' End of rnassive-bedding. Lamination resumes with some bioturbation in the

laminated zones.

(980.3-999.8') Frequent breaks in core, fresh, probably dri l l ing induced.

988.1-989.2' Coal: sharp upper and lower contacts.

INCCIiPORATED
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W*o-sss,
qqc| -

G-,'r'1
yv\L-

Sandy siltstone: dark brown, very fine-sand, soft.

(gg3.Z,) Coal strihger.
(992.7,) Coal stringer.
(993.1') Coal stringer.

993.7-995.9' Sandstone and siltstone: gray, laminated, very fine-grained, hard, bioturbated,
silt content decreasing with depth.

995.9-997.2' Sandstone: light gray, v€ry fine-grained, trace of siltstone, laminated, high'
angle cross-beds.

1972.2'l Coal stringer.

972.2-1.OOO' Sandston€: gray, very fine-grained, quaru, massive-bedded, occasional coal
stringer, hard, tight

lOOO-1 005.5' Sandstone: massive-bedded, faint carbonaceous stringers.

1005.6-1010' Sandstone, muddy beds up to .7s-inches thick, laminated, partings,
occasional bioturbation.

(1OOO.5-1015.6') Frequent breaks in cor3, fresh, probably dri l l ing induced.

101O-1014.5' Muddy sandstone: small coal stringers, silty.

101 5-1020' Muddy sandstone: laminated, bioturbated, low'angle cross-beds.

(1019.51 Muddyfract ionincreasing.

1O2O-1O21' Muddy sandstone: dark gray, carbonaceous, bioturbated, bivalves.

(1020.3-1039.2'l Frequent breaks in coro, fresh, probably dri l l ing induced.
(1020.7') Carbonaceousparting.

1021-l O21 .4' Sandstone: medium-grained, bioturbated.

1021 .4-1023.5' Sandstone: medium-grained, low-angle cross-beds, v€ry porous' light gray'

1023.5-1040' Sandstone: less porous, low-angle cross-beds, faint biotUrbation.

(1030') Pyrite band 0.15' thick.
(1038') Cross-beds increasing.

1O4O-1045.5' Sandstone, mixtur€ of salt and pepper colored, very-fine to medium-grained,
low-angle cross-beds, laminated coal stringers, non-calcareous, moderate
permeability, medium-grained sand laminations.

(1O4O.O-1049.8') Frequent breaks in core, fresh, probably dri l l ing induced'
INCCffiPORATED
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