as cover and/or depositional irregularities.

The Blind Canyon and Bear Canyon seams were measured

and observed at various points in the study area

' by the author, however, these seams were traceable

only locally in Bear Canyon. Limited traceability

of these two seams is attributed to the lentichlar

nature of the seams, the extent of slope debtis‘acting |
| | (2)

" H.H. doelling indicates the Bear Canyon seam is present
in Left Fork of Fish Creek Canyon (east of Bear Creek

i'Caﬁyon) with a thickness of 6.5 feet, however, this

(1)

measurement was not verified. Doelling also has a

17 3 foot measurement in the Bear Canyon seam in

 Bear Canyon that was not verlfled in the fleld p0551b1y
~because this particular exposure has since been covered -

'by slope debris.

A small adit approximately 50 feet in length and

interpreted as penetrating the Bear Canyon seam (mea-
surement M-5), and a longer adit approximately 300 feet

in length and interpreted as penetrating the Blind

~Canyon seam (measurement M-7), were discovered in

‘Bear Creek Canyon, Section 24, Township 16 Sodth,

Range 7 East. The full extent and history of these

workings is not known. The fact that these two seams

(2)1931 The Wasatch Plateau Coal Field, Utah,

U.S8.G.S. Bulletln 819, E.M. Spleker.
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are not traceable for any significant area beyond
these old workings indicates the subordinate nature

of the Bear and Blind Canyon seams.

In the SW%, SW% of Section 24, Township 16 South,
Renge 7 East the Bear Canyon Mine is‘located. Two
seams were worked there, the-upper of whieh is thek
Bear Canyon seam (elevation 7,420 feet) and the lower"
- of which is the Hiawatha seah (elevation 7,340 feet).
This interpretation is based on the seams Stratigraphick’
positibn above the Star Point Sandstone.‘The Blihd
Canyonvseam apparently has p{nched out or been replaced
in this locality. The mine lies on the west side |
of the Bear Canyon fault. The presence of the Hiawatha :
~and Bear Canyon seams at the mine lend credence to

the author's opinion that these seams are%prebably
‘present across canyon to the east where they were

not traceable nor measurable due to slope cover.

The Hiawatha seam was identified througﬁoutbthe.majority
. of the study area based on its stratigraphic'relétion—;‘f
ship with the~under1ying Star Point Sandstone. The
StarkPeint Sandstone is continuous and conspicuous
within the area covered by this report. While the

Hiawatha seam was not measured in Left Fork of Fish
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Creek Canydn,by this author or previous investigators
(i.e. E.M. Spieker, H.H. Doelling), the presence

of the Reichert Mine (Hiawatha seam - after boelling)
in Section 20, Township 16 Soufh, Range 8 East suggests
the interstitial presence of the Hiawatha seam in

Left Fork. Where identified and measured, the Hiawatha
seam achieved mineable thickne;s in all buf one instance
(3.3 feet - measurement M-2). However, coal thiékneSs
at outcrob is in&ariably thinner than theisubsurface
thiéknéss. The Hiawatha seam averages 5596 feet in
thicknéss in theuarea inspected. Specific work accom-
plished is shown on the geoiOgic map (Enclosure 1f
~and columnar outcrop sections (Figure 2 - following

pages) .

Well consolidated sandstone forms the roof and floor

of the Hiawatha seam in the majority of locations
inspected along éutcrop. This situation provides
excellent mining conditions and high coal recovery
percentages as ié demonstrated by 90 to 96 percent
recovery of the Hiawatha seam at the King Mine approxi—

mately five miles NNE of the study area.(l)

Doelling states that "extensive mining under Gentry
Mountain (a short distance due north of Bear Creek
Canyon) reveals that the Hiawatha is continuous in

the anticipated thickness".(l),

6-18
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6.5,

. s

woN

Columns and Cross—Sections’(Appendix 6-4)

Coal Reserves (See page 1-3)

6.5.5.2 Coal characteristics (App. 6-B)

Coal and rock sample sites (See Plate 2-2)

»6.5.6.1 ’ Rock characteristics (App. 6.C)

Mining hazards:(See'Appendix 3-B)

Surface hazards (See Sec. 3.5.8)

Impacts of mining (See Sec. 3.5)
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Thickness

System Series Stratigraphic Unit (feet) Description
Eocene Green River Formation - Chiefly greenish lkicustrine shale and siltstone
- Colton Formation 300-1,500 - Vdnwlurcd shale with sandstone and hmulnnu lvmu.
‘3?, ' thickest to the nonth, ,
= ~ S , ‘ -
5 Paleocene © - | Flagstaff 200-1,500 Dark yellow-gray: to cream limestone, evenly bedded
= : 2 Limestone with minor amounts of sandstone, shale and vol-
‘ 2 canic ash, ledge former,
(2]
G IR . ; :
: & " | North Horn 500-2,500 Variegated shales with subordinate sandstone, conglom-
9 Formation erate and freshwater: limestone, thlckens to - north,
e (Lower Wasatch) slope former.
Maestrichthian : . . e
' Price River 600-1,000 Gray to white gritty sandstone interbedded with sub-
Formation ‘ ordinate shale and conglomerate, ledge and sk)pe
former.
2 | Castlegate 150- 500 White to gray, coarse-grained often conglomeratic sand-
L% : Sandstone stone, cliff former, weathers to shades of brown.
%’ Blackhawk 700-1,000 | Yellow to gray, fine- to medium-grained sandstone,
> Formation interbedded  with - subordinate gray. and carbona-
S | MAJOR COAL ceous shale, several thlck coal seams,
= SEAMS :
‘ Campunian Star Point 90-1,000 Yellow-gray massive clit’llmkrming sandstone, often in
i «Sandstone several tongues separated by Masuk Shale, thickens
westward.
‘ 5’ ASantonian Masuk Shale 300-1,300 Yellow to blue-gray sandy shale, slope former, thiuk in
Q north and central plateau area, thins southwald
@
:S Emery Sandstone 50- 800 Yellow-grdy friable sandstone. tongue or tongut,s cliff
lé , former, may contain coal (?) in south part of
o COAL (?) plateay if mapping is correct, thickens to west and
: south: Coal may be present e subsurface to west.
. B . . . S
Coniacian = Blue Gate 1,500-2.400 Pale blue-gray, nodular and inregularly bedded marine
“@ Mcmber mudstone and’ siltstone with several  arenaceous
- g- beds, weathers into low rullmz, hills and badlands,
éi ~ thickens nostherly.
Ferron Sandstone 50- 950 Alternating yellow-gray - sandstone, sandy shale and
. Member : gray shale with important coal beds of Emery coal
Turonian MAJOR COAL ~ field, resistant clifl former, thickens to the south.
SEAMS - : : =
Cenomanian Tunuvnk Shale 400- 650 Blue-gray to black sandy marine slope forming mud-
Member stone.
Dakota Sandstone 0- o0 {Vaiiable asscniblages ol yellow-giay sundstone,
' ' conglomerate shale and coal. Beds lenticular and.
Albian MINOR COAL discontinuous. ,

Figure 5. Generalized section of rock formations, Wasatch Platcau coal field.
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Utah Geolugical urd Mneralogical Survey Monograph Seres Ne .

Blackhawk Formation

The Blachhawk in the Mesaverde Group of the Wasatch Platcau
contains important coal seams in the lower half of the tormation,
The 700- to 1,000foot unit, less resistant than the units that contain

*it, consists of alternuting slope- and cliff-forming units (figure 6).

The clifi-forming sundsfones are generally yellow-gray or white-gray
on fresh surfuces and weather to shades of tan, yellow or brown. I

“places they are reddencd by the natural burning of nearby coul

seams. Sands are fine- 10 medium-grained and cemented by either
calcite or silica. In @ few places they are argillaccous, lron colors the
cement, Occasionally the iron has been leached by. organic acids

. from covering swamps and the sandstone is white.

Slopes of the formation are made of various types of shale
‘and coal. The shales, continental in origin, counsist of three Kinds:
clay shale-soft, granular, pray lo green in- color and the most

conunbn; carbonaceous shale in various shades of brown and

black; and smoke gray shale usually associated with “the coal.

k, Other strata include lfriable shaley sandstones,” usually thin and

platy, that are cemented Jousely by calcium carbonate. Inesone
places the rock grades into an impure limestone,
. . 1 .
, , . .
* The proportion of shale to sandstone is greater in the north
part of the field as compared to-the south, but total change in
character of the formation is slight. In a section measured by

Spicker (1931, p. 30-33) the unit consists of one-third shale and

two-thirds sandstone. Key beds are local in extent and each arca
has its own grouping. An exception is the Aberdeen Sandstone

»Member, Hounderlics the Castlegate. **A” coal bed and can be

traced from the Gordon Creck area southward to Gentry  Ridge
near Wallis, : IR )

The lower contagt of the Blackhawk was defined by Spicker

(1931, p. 35) as. “the clearcut upper surtuce of the Star Puint

Sandstone,” but Young (1955, p. 183) redefined the base as the

“bottom of the Spring Canyon Tongue. Young's work concentrated

on the Book Clitfs coal ficld to the cast, but his reports add 1o the
understanding of the Blackhawk in the Wasatch Platcau ficld,
Excerpts from his report -follow:

\

The . redetined . Blackhawk formation consists of some prominent littoral

manne sandsione tongucs and. many leswct ones, all projecting castwaid into
the Mancos, whers they loge their idennty by grading into shale. Above
cuch of them and bolow -the next succeeding littom! masine mndstone,

lagoonal deposits of sandstone, shule und coul werc developed behind butries

bars, and where thess depodiy occur the underlying sandstone ls- almost

' . everywlws whita-capped, . .Division (of six members) is powible only whece

the basal littoral marine sandsiones are dovelopod st the extreme western

" and of the Bovk Cliffs st Storrs, Utah (simultancously the northern end of

the Wasutch Platesu ficid); only the bassl sandstones of the Spring Canyon

" and Aberdeen members ate présent und betwesa them is about 60 fect of

coal-bearing tucks of the Spring Canyon Member, Above the basal sandstone
of the Aburdeon Meonber are about BOD feet of undiffecentiated coal
meusures of the Bluckhawk, which are lurgely lgoonal but may include
some inland floodplain deposits in.the uppet purtion,

,\' “The commerciaP coal beds lic in tlic‘!ower 250 to 350 feet
of the formation; some thin units are in the upper part. Two of
the more important coal beds are the Hiawatha and Castlegate
A" bed. ‘ : ' S

t

. i \\l

s

&

BEAR CANYON
SECTION

TIES, H7E, NEI/A SW 1/4  Sec 24

UPVER BEAR CANYON BED
BEAR CANYON BED

3 -
HAWATHA gt

- Sandstone
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COMMERCIAL TESTING & EN‘GINEERIING CO.

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 60601 - AREA CODE 312 726-8434
‘STERH DIVISION MANAGER ' PLEASE ADDRESS ALL CORPESPONDENCE TO
GAll D. PALMER ' ‘ : 224 South Carbon Avesriue
, . . : , Price, Utah 84501
; » Phone: (801) 837-7540
QO~-0OP MINING QO sINCE 1908 March 2, 1982
P.0O. Box 300

_ Huntington, Utah 84528

Sample identifi}cation

by :
Co—op Mining Co.
$2
Kind of sample
reported to us ~ Coal
Sample taken at oo
Sample taken by Co-op Mining €o.
Date sampled  xxxx
Date received 2-26-82
’ ' : Analysis report no. 57-8990

SHORT PROXIMATE ANALYSIS

As Received Dry Basis

% Moisture 4.70 XXXXX &
% Ash 7.49 7.86 _ ‘ :
- Btu/1b 12937 13575
% .Sulfur 0.41 0.43

% Air Dry loss

Moisture, Ash-free Btu

Pounds of S02 per 1076 Btu
Moist, Mineral matter free Btu *
(Based on as rec'd moisture)*
Pounds of Sulfur per 1076 Btu

3.07
14733
0.63
14088

wowou

]

0.32

: Respectfully subrﬁitted,
COMMERCIAL TESTING & ENGINEERING CO.
JB/dt |

: JACK D. BLAIR, Manager, Price Laboratory
© Qriginal Copy Watermarked

For Your Protection

4,
&
‘ Charter Member
BILLINGS, MT + BIRMINGHAM, AL + CHARLESTON, WV « CLARKSBURG, WV » CLEVELAND, OH - CONNEAUY, OH « DENVER, CO » GOLDEN, CO « HELPER, UT » HENDERSON, KY « HOUSTON, TX + JASPER, AL
MIDOLESBORO, KY « MOBILE, AL » NEW BETHLEHEM, PA - NEW ORLEANS, LA + NORFOLK. VA = PALISADE, GO « PIKEVILLE, KY « SALINA, UT + SO. HOLLAND 1L « TOLEDO, OH « VANCOUVER. B.C. CAN.
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e

Y

P

i | V‘.N A o N
S}nplg No, __ WP-8-75 _

Locaticn _ Co-op Mine

* Seam __Bear_Canyon Seam

’ ..LU.iS‘.ﬁvs.'Serial,NQ., ‘-m‘f4ﬁ:79‘ :
| ____Face channel Sample

e e St 22.T.16S.. RZE_
Formation __ Blackhawk

sThickpesc Sampled __ 7! Date Sampled _ May 8, 1975 . .
- ‘ . B
. Proximace Analysis © Ultimate Analysis
‘ AD AR Dry  MAF AD AR Dry = MAF
M 4.4 6.1 H 59 5.9 5.6 6.0
WM 45.6 44.8 47.7 50.8 -~ C 72,6 71.4 76.0 - 80.9
FC 44.1 43,3 46.2 49,2 N 13 1.3 1.4 1.5
Ash 59 5.8 6.1 0 13.8 151 10.4 1.1
stu/lb. 13140 12910 13740 14640 S 0.5 0.5. 0.5 .0.5 .
FORMS UF SULFUR: Sulfate Pyritic Organic
As-received 0,02 0.16 0,30 o e '
CMOAST i res 0.02 0.17  0.32 Free-swelling index No. 2 1/2°
| M. and asn-free 0,02 0.18 0.35 . E
o TRACE ELEMENTS BY. VARIOUS DETERM(NATIONS (Coal as received)
#s ey 1 F (ipm) <20 Mg (ppm) _g g3 Sb (ppm) _ 5 1 e (ppm) 1.3
rRACK ELEMENTS, MOSTLY ATGMIC ABSORPTION ON ASH g o
a9 % 233 Cu ppmg 97_ Zn (ppm) _19 __
eyl 402,96 Li (ppa) _ g4 ; Mn (ppm) _200
T - v {ppm) _25 7 S

‘I\ y s

ULLAYED NEUT RON DETERMINATION GF URANIUM AND THORIUM

bpm U

e

Furih 5 0247

SERIQUANTY TATIVE 6-STEP SPECTRUGRAPHIC ANALYSIS OF THE AsH

Coireater than 10%;  N=Not detected; L=Detected, but heluvw 1ot of cerev -

[RLTN SOV

c¢ k8.0 Be(ppm)_n - P (ppm)_3g W ingeh N FooN.
bot 1.5 o Bi N Pd N Y .30 Ve N N
Ak G owd N P TN e N wON
" % —-——Q-L}‘......__._ (() . ]() R Sb e _,vN._,_" B 7 o 200 »"I N
iR e Cr 70 oS¢ TR Ce TN LT om g
e (pem) 150 Cu T SN Ba 20 osa N T

Ao (ppm) N La (ppm) N Sr (pprin) 50002 (ppm) 20 Ai Y 7.0
Au N Mo . 15 Te N Hf N N % o
G “1500 'Nb L20 ‘U N h‘? N :: :,“ N
Ba 1500 Nis 20 V70 Li N LS N
L.COKED FOR ONLY WHEN L.a OR Ce FOUND: AL203 =mmmmee 11.0%
Fusibility of ash tem. °F. gy J 203 Tk BME
Nd Initia] Deform, =aw-ae 2190 C‘ohfo;-"/u; CAD =mimmmman 24.0%
t}\Tl SOften'lng ""‘"-‘" """"" 2250 5102 ________ - 2‘7"0/0
Eu N Fliud ----- e 2300 P205 --omoomm 0257"4%%

| | L1 —— 0.71%
% Ash determined g.ravimetriCaHy ashed at 525° C. -6.8% ?Egog-:::::fgg%()%

' | ‘ K20 ~-=-nonn- 0.17%

\




AVERAGE COAL ANALYSES, HIAWATHA NE QUADRANGLE

No. As-received (percent)
Analyses Average Range
BEAR CANYON BED
‘Moisture 6 6.8 4.5-10.9
Volatile matter 6 43.8 37.4446,0
Fixed carbon 6 45.7 44.9-46.0
Ash 6 4.5 3.8~ 5.8
sulfur 6 0.53 0.5- 0.6
Btu/lb 6 13,014 10,840-13,530
BLIND CANYON BED
Moisture 10 4.8 3.8- 5.3
Volatile matter 9 41.7 40.2-44.7
Fixed carbon 9 44 .3 39.2-48.3
Ash 10 3.9 G612 .4
sulfur 8 0.58 0.5- 0.6
Btu/lb 9 12,492 11,700-13,080
| HIAWATHA BED

Moisture 370 5.6 0.7 -11.0
Volatile matter 357 42.3 36.3 -46.4
Fixed carbon 357 45.7 38.3 -52.7
Ash 359 6.2 3.3 -11.2
sulfur 330 0.61 0.29- 1.1
Btu/lb 365 12,719 11,521-13,600

TaBLe 2 (AFTER DOELLING, 1972)
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COMMERCIAL TESTING 8 ENGlNEERING CO

_Q' : } GENEH‘AL OFFICES: 228 NORTH LA SALLE STREET CHICAGO ILLINOIS 80601 N AREA CODE 312 ‘726~ <8434 i
RN DIVISION MANAGER TR  PLEASE ADDRESS ALL CORRESPONDENCE TO: -
LLOYD W. TAYLOR, JR. . R o 10775 EAST 5ist AVE., DENVER, COLO. 80239 -
a = L , ‘: E v OFFlCE TEL. (303) 373-4772
' Q0-OP MINING COMPANY “June 25,,1979
'( Box No. 300 . /
: Huntlngton, Utah 84 28
Sample odentmcatuon
by
- Kind of sample L R T I ,
, Samplé taken at . XXX R ‘ .Sample No. 57-—2162 (CI'&L Helper) :
- Sample taken by '  - Q0-0P M:Lning Co. k v ‘ untmgton Canyon
‘Da’te sampled ~  RXXXX '
Date received 5 24‘79 :
o ' o Al s Analysis report no. 72-82660 % _fl/‘
° | . SOIL ANALYSTS i
pH L 8.4 e
Sodium . | | 5.4 -
 Calciumm .8l Gt
Mangesium : ; - 4.4 ey
Sodium Adsorption Ratio 6.4
Pyrite (as 5-Ca03 eq t£/1000T 0.0
‘Sand 8. 65
Silt % | 26
- Clay s 9
: . ; ; ‘ ) v Respectfully submitted, ‘
y : s L . , COMMERC!ALTESTING&ENG!NEERING co.
L. o
Jriginal Copy Watermarked Y E Celin ’ :
* For Your Protection . : _ : ) : G. D. PALMER, Manager, Denver Laboratory

: Charter Member
BILLINGS, MT.+ BIRMINGHAM, AL s CHARLESTON, WV - CLARKSBURG, WV « « CLEVELAND, OH > DENVER, CO' GOLDEN, CO'~ HELFER, UY » HENDERSON, K¥ « JASPER, AL » MIDDLESBORO, KV : -
MOBILE, AL ~ NEW BETHLEHEM. PA + NEW ORLEANS. LA + NORFOLK, VA.- PALISADE, CO « MIKEVILLE, KY » SALIRA. UT « SO. HOLLAND, IL + TOLEDO, OH + VANCOUVER, 8,C. CAN.
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 60801 AREA CODE 312 726-8434

"WESTERN DIVISION MANAGER

PLEASE ADDRESS ALL CORRESPONDENCE T
_LLOYD W. TAYLOR, JR.

10775 EAST 51st AVE., DENVER, COLQ. 80239
: OFFSCE TEL: (303) 373-4772

CO~-OP MINING COMPANY
Box No. 300
‘Huntington, Utah

June 25, 1979

Sample ldenuf:cauon
by

_Kind of sample

reported to us - Roof Rock CO-0OP Mining Co.

Sample taken at ﬁ XRXKX Sample No.. 57-2163 (CI‘&E: Helper)

CO-0OP Mine No. . 2.

- Sample taken by

Date sampled

- Date received

CO-0P.Mining. Co.

CXKXKK

5-24-79

o Huntington Canyon

72-82661

Analysis re’port(no.
SOIL ANALYSIS -
pH : S 8.7
Sodium 12.5
Calcium ‘ .34
| Magnesium -76
Soditm Adsorption Ratio 16.9
Pyrite (as S-CaCO3 eq t/1000T) 0.0
Sand % | |
Silt %
- Clay %

Respectiully submitted,
COMMERCIAL TESTING & ENGINEERING Co..

Zﬁwﬂ%

G. D. PALMER, Manager, Denver Laboratory

BILLINGS, MT « BIRMINGHAM, AL « CHARLESTON, WV « + CLARKSBURG, WV s CLEVELAND, OH + DENVEH €O« GOLDEN, CO + NELPER UT s HENDERSON, KY « JASPER, AL » MIDDLESBORO
MOBILE, AL + NEW BETHLEHEM, PA + NEW ORLEANS, LA « NORFOLK, VA » PJ\L

Origigpg/rxglatermarked

For Your Protection

Chaner Membor E

SADE, CQ « PIKEVILLE, KY » SALlNA UT » 80. HOLLAND, IL « TOLEDQO, OH » VANCOUVER, B.C. CAN N



COMMERCIAL'TESTING & ENGINEERING CO.

GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-B, LOMBARD, ILLINOIS 60148 s (312) 953-9300

‘AVE SELDON
ANAGER : :

’ SOUTHWEST DIVISION ‘ : a
CO-0OP MINING CmPANY ’ SINCE 1908
P.0.Box 300

Huntington, Utah 84528

November 10, 1983

Sample identification
by _
CO-OP Mining
Kind of sample

Bear Canyon
reported to us ~ Coal Y

Hiawatha Seam

Sample taken at
Sample ktaken by
Date sampled

Date received

Bear Canyon
Co-op Mining Co.
XXXX

11-4-83

PLEASE ADDRESS ALL CORRESPONDENCE T0:
224 S. CARBON AVE., PRICE, UT 84501
OFFICE TEL. (801) 637-7540

I Analysis report n0.57-14270

SHORT PROXIMATE ANALYSIS

As Received Dry Basis

% Moisture 7.95 XXXXX
% Ash 9.55% 10.37
Btu/lb 11641 12646

% Sulfur 0.50 0.54

% Air Dry lLoss

, Moisture, Ash--free Btu
Pounds of SO2 per 1076 Btu
Moist, Mineral matter free Btu *
(Based on as rec'd moisture)*
Pounds of Sulfur per 1076 Btu

% Residual moisture =  3.07
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DIVISION OF
OIL, GAS & MINING

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS,
TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES :

Original Copy Watermarked
For Your Protection

Manager, Price Laboratory =
Charter Menmber





