UMC 783,14 Geology

The following is a general description of the geology of the mine
plan area.. There are no coal seams underneath the surface operations
and no overburden to be removed, Cut and fill areas for the surface
facilities and roads require only shallow cuts be made, Road cut and fill

..is described in the enclosed Dames and Moore report on soil stability.

The coal seam is to be entered through an old existing mine. The
analyses of the coal and roof and floor rock are of samples taken inside
the mine rather than core samples., A copy of these analyses is included
in this folder.
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Field recunnaissance and. mapplng were performed i1n the

SCOPE OF PROJECT - SETTING

, ‘ W ’ ‘ : .
Bear Creek Canyon area of lower Huntington Canyon during
the'mOnth of June, 1980 in order to evaluate the mineability

and LUdl resources of selected federal and tee coal leased lands.

EJguro 1 (tollowlng page) shows the general lOCdLlon or the pr03cct} 

Thls report is a bynthe51s of existing publlshgd data
énd,data gathered during field work by employees of Sanders
Explofation,‘Limitéd. Work aCcomplished in the fieid included
walking along‘thé outcrop (where physically possible), hand
trenching 6f the outcrop and measurement of the éxPosed coal

sections. Elevation control of the coal horizon was deter-

émined‘by an altimeter calibrated daily with a map point of

%ﬁown elevation.

Bear Creek Canyon isfioéated in émery County, Utah’
approximately ten miles west northwest along Staté Highway 31
from the town of Huntington in the southcast portion'of‘Town—
ship 16 South, Range 7 East, S.L.B. & M. Tha "site specitic
area" falls within the confines of the Wasatch Plateau |
Physiographic Province and is considered part of the Central
Utah or Wasétgh Plateau Coal Field.

The~study'area is composed of precipitous step~like terrain
(cliffs alternating withfsteep Slopes) which posed‘numérous,

sometimes inshrmbuntab137 access problems with regard to

~follow1ng the coal outcrop. Canyons VlSlted during the re-

connalssance (Bear Canyon and related dralnage areas) are 1nter—

mittent and perennial trlbutaries.of Huntington Creek.






" S o
Yhe study area is relatively sparsely vegetated in most
places and the ¢limate is arid.  The closest railhead 1is in
CPrice, Utah approximately 35 miles by paved road. Elevations
in the drea range trom o,400 feet to 9,300 feet with an overall

retief of 2,900 feet.

GEOLOGCY

kGenéral~Stratigrapny

The: exposed geologlc colunn, in ascending order, consisﬁs
of the MJRCOS Shale, the,Star Point Sandstone, the coal¥bearing
iBldckhdwk Formdtlon and the Castlegate Sandstone Mumber of the

‘iPrlceQRlver Formatlon. All of these geologic units are

) ‘r:et&ceous "in’age. The St,ar Point Sandstone through the P:ice

§1qerrFormatlon composes the Mesaverde Group in thlS locallLy

%XTha Mancos Shale forms the initial steep slopes rising

from the washes which in turn is overlain by the initial cliff-

forming Star Point Sandstone ("....thick-bedded to massive

beds separated by subordinate Mancos-like shale".)(l)
The Blackhawk Formation is composed of alternating sand-

étones, shales,’mudstones and coal representing marine,

transitional apd terrestrial varieties of sedimentation.

Depositional'epvironments.6f the Blackhawk Formation include

littoral, lagoonal, estaurine and swamp type environments. The

”‘l& (1)1972, Central Utah Coal Fields Sevier-Sanpete,
asatch Plateau, Book Cliffs and Emery, Monograph Series No. 3,
‘U.G.M.S5., H. H ‘Doelling.



Blackhawk ouﬁcrdpsﬁto formva sﬁep and Ltope Lopogruphy sllghr}
i@us rux;5tant than the Star Po‘ut b;luw and an Laatldﬂd*u
above.  Multeple coal seams are found within the lower 350

g 4 : ] o
feet of the Blackhawk.

- The Castlegate Member of the Price River Formation makes

’up‘a massive, resistent cliff~-former above the Blackhawk.

,StruCturq

The‘Bear,Canyon fault, which is part of the north-south

. trending Pleasant Valley fault zone, is the only major structural

‘feature in the study area which has any effect on the mine-

ability ahdkcontinuity of the coal. Displacement on this
particular fault is estimated by the author to be 2OD'+ in
tye vicinity of Bear Creek Campground on the north 51de of

Sé%ﬁe Highway 31 (Enclosure 1 and photograph in Appendix). The

~west side of the fault is down relative to the east side. In

the vicinity of the Bear Canyon Mine, Section 24, Township 1la

South, Range 7 East, the fault is buried by alluvium, however,

the fault trace expresses itself in the falls in the NWk,

NW% of Section 24,'Township 16 South, Range 7 East and dis~
placement at this poiht is apparently less than five feet.
Strata immediately borderiﬁg the fault is disturbed and incon-
sistent in spatial attitude with equivalent strata in the study
area east of the Bear Canyon fault. This will no doubt have a

limiting effect on the extent to which coal can be mined in the

immediate vicinity of the fault. The Bear Canyon fault‘marks

‘the western boundary of the study area.



Gtriita eastoof the fault are nearly horizontal 1n

titude providing excellent mining conditions. Coal outucrupy

s ligiit by Tower iu,uL¢VJtimn in the soulthern portiron of the area
o . S ik ] : .

than in the northern portion.
Jmall taultb noted in the field alony outcrop were lnter-
Lpd to be quqtly of non Lcutonlb origin. (i.qg. landslide and

blump) by thg duLhor. Other tauLtq obspthd did not LrP(CmS

:dlSdeL£MLnt ot suEleLent mugnltudn to bu prOhlblLlVb to W LI LG

i i T

Multlplu coal seams are found in the lower 350 feet of

thg Blackhawk Formatlon as was previously mentlongd In

”ascendlng order the seams are as follows: Hiawatha, Blind

C yon, Bear Canyon and the upper beda,( )(aee Table 1 -

'IOllOWJng page) .

‘None of the coal lies at depths of more than 1,800 in

the study area. Depth should not be a limiting factor in mining.

It was noted in the field that strata situacaed at elevations

consistent with the upper beds structural horizon werc badly

purned and not of economic importance.
The Blind Canyon and Bear Canyon seams were measured and

observed at'various points-in the study area by the author,

‘.khowever, these seams were traceable only locally in Bear Canyonu

(Enclosure 1) . Limited traceablllty of these two seams 1is

~attributed to the lenticular nature of the seams, the extent

of slope debris acting as cover and/or depositional irregularities.

5
(°)l931, The Wasatch Plateau Coal Field, Utah, 4. LY.
Gottaein 218 0 F_ M. Soieker.

(2)
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LOW ER HUNTINGTON CANYON

PEET

kUpper'badu
“Interval
Bear Canyon bed
Interval
Blind‘Canyon bed
Interval
kHiawatha

Star Point Sandstone

200

- 40-60

0-6

0-10
40~-60
0-10

o
]
o

Author's Note: Hiawatha to Blind Canyon

be as great as 110 fect.

- TaLe 1 (ArTer Doeciing, 1972)

interval can

=
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HoH. Doelling indicates the Bear Canyon seam is present in

‘Left Fork of Fish Creek Canyon (east of Bear Creck Canyon)

with a thickfess of 6.5 feet, however, this measurement was
R 4 R 3

(1)

not VQriELed. Doelling also has a 17.3 foot measurement

dn Lhe Bcar Cdnyon seam in Bear Creek Canyon that was not
‘verified: in thL thld possibly because this particular chpo=ure

: has since. bgpn cuvered by slope debris.

A small ddlt dpproxlmately 50 feet in length and Lntcr—

k»'preteu as penetratlng the Bear Canyon seam {(measurement M—S)

AT

and a;longe; ‘adit approximately 300 feet in length and ‘inter-

‘4preted‘as penetrating the Blind Canyon seam (measurement Mf7),
'were discovered in Bear Creek Canyon, Section 24, Township 16
3§outh,,Rath;7 East. The full extent and history of these

,‘w%tkings is not known. The fact that these two seams are not

traceable for any significant areal extent beyond these old
Qgrkings indicates the subordinate nature of the Bear and Blind
Canyon~seéms. 

In the SW%, Sw% of Section 24, Township 16 South, Range
7 East thé Bear CanYon Mine is located. Two seams were worked
there, the upper of which is the Bear Canyon seam (elevation
7,420 feet) ahd the lower ,of which is the Hiawatha seam

*

(elevatlon 7, 340 feet) . This interpretation is based on the

‘seams stratlgraphlc p051tlon above the Star Point Sandstong
' The Blind Canyon seam apparently has pinched out or been re-

7pla¢ed~ih 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
gn§1 phgﬂgdgcgmg are pr@bubly’presént ACross canyon to thé‘uqst
~wumrc thcy'yq£e not tf&cpabie,nor measurable due to slope cover,
The Hidwuth@ 5eam was identified throughout the majoriﬁy
DT the‘study area baﬁed on its stratiyraphic :eiationuth with
thie underlying Star Point Sahdstone. .The‘Star-Point'Sandstonc
“is‘éontianuS'and conspicuous within the arga-covered by‘ﬁhis;
feport,' While’theFHiawatha seam was not measuréd
JinhLeft~Forkkof Fish Creek Canyon by this author or previous
: ;uvegtigatoré (i.e. E.M. Spieker, H.H. Ddelling), the pre-
7;s¢nce 6f‘thenReichert,Mine (Hiawatha seam - after Doelling)
in Section 20, Township 16 South, Range 8 East suggests the
"A":"“intjerstitiai presence of the Hiawatha seam in Left Fork.
éyhége’identified and measured, the Hiawatha seam achieved
ginefble,thickness in all but one instance (3.3 feet ~ measure-
ment M¥2). However, coal thickness at outcrop is invariably thinner
‘than the subsurface thickness. The Hiawatha seam averiJges
5.96»feet in thickness in the area inspected. Specific work
“accomplished is shown on the geologic map (Enclosure 1) and
columnar outcrop sections (Figure 2 - following pages).

Well consolidated sandstone forms the rooft and floor of

k]
»

the Hiawatha Seam in the majority of locations inspected along
~outcrop. This situation provides excellent mining conditions
“and high coal recovery percentages as is demonstrated by 90

.:o 96~‘percen£>recovery of the Hiawatha seam at the King Mine

approximately five miles NNE of the study area.
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Cenidcknessest

~12-

poelling states that "exteunsive mining undor Gentry

CMointadn o short distance dus north of Bear Creel. Canvong

reveals that the Hiawatha is continuous in the antioipated
R ,
Ly
Mining access to the Hiawatha seam appears the best 1n the

SWh SEN or Section 24, Township 16 South, Range 7 Fast, Bear

Creék Canyon. The continuity of this scam.appeats favorable
for mining even though, as was the case in the majority of the

area studied, slope cover reduced the number of possible

measurements and this was further limited by access difficulties:
“Burning of the coal is associated predominately wicth the

upper beds. While burn was noted at the iiawatha, Blind Canyon

~and Bear Canyon seams structural horizons at various locations,

4

‘}{ is the author's opinion that these burns are discontinuous
and localized in nature (Enclosure 1l). There are no drill
holes in the vicinity. This prohibits subsurr.ce correlation

beyond what can be gleaned from inspectisn of the outcrop.

Coal Quallty

kThevfolluwing Table (after Doelling, 1972) provides sowe
ihdication of the average coal quality of the thres seams ol
consequﬁncé; . Further, more détailed gquality analyses can oaly
be obtained ﬁhrough a drilling/coring program (see Conclusion-
Reéommendétions). Average coal analyses (after Doelling) in-
dicates that the‘coal present in the Hiawatha, Blind Canyon and
Bear Canycn’seamslfanksvhigh volatile C bituminous coal (1,800

short tons per acre foot).



b

AVERAGE COAL ANALYSES, HI

AWATHA NE QUADRANGLE

"

TasLe 2 (AFTer DoeLLing, 1972)

. No. As-recelvad (L)t.-%f'_{_x_\:‘}?h ) .
Analyses Average ! Rande L
BEAR CANYON BED
| Moisture 6 6.8 4.5-10.9
Volatile matter - 6 43.8 37.4-46.0
Fixed carbon 6 45.7 44.9-46.0
| 2o 6 4.5 3.8- 5.8
Sulfur 0 0.53 0.5- 0.5
Btu/lb 6 13,014 10,840-13,530
BLIND CANYON BED
Moisture | 10 4.8 3.8~ 5.3
 U\atile matter 9 a1.7 40.2-44.7
Fixed carbon 9 44.3 39.2-48.3
Ash 10 8.9 5.6-12.4
sulfur 8 0.53 0.5~ 0.6
Btu/1b | 9 12,192 11,700-13,060
HIAWATHA BLD
Moigture , 370 5.6 0.7 -1L.0
Volatile matter 357 42.3 36.3 ~4du .4
Fixed carbon 357 45.7 318.3 =527
Ash a 359 6.2 3.3 -11.2
‘Sulfur ‘ 330 0.61 0.29- 1.1
 Btu/lb 365 12,719 11,521-1 4,600

gt e R B gt Y

B A S
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RESERVES
Peserves wer Sculculated in o accordance with criteria

. & ‘ .
established in Geological Survey Bulictin 1450-B, Coal Resourvce

CClassification System of the U,S5. Bureau of Mines and L.S.

Geologicdl Survey and General Mining Order No. 1 (effective
March 1, 1980). Coal thickness used to determine the resoerves

(Table 3), was averaged from the author's outcrop measurements

~and previously published outcrop measurements (after‘Doelanq,,

1972). AVerage sedm'thicknesses used to determine the re-
serves Are’as follows: |
Hiawatha Seam 5,96 feet
 Blind Canyon Seam 6.6 feet

Bear Canyon Seam 9.7 feet

fﬁgﬁ to lack of data in the northern and eastern portions of

the study area, an isopach determination of the reserves was
not possible. See Coal Reserve Base Maps (Enclosures 2, 3

an 413 4 \} .

RECOMMENDATIONS AND CONCLUSIONS

It is the author's opinion that the Hiawatha seam i3

mineable and continucus within the federul and fee coal leased

»

lands embraéeé‘in this report and that through further invest-

igation, a moderate sized mine of merit could be established.

A drilling pfogram is recommended in order to further
define coal quality and the subsurface nature of the Hiawatha

seam, as well as the subsurface extent and nature of the



Bear Canyon and B aind Canyon scams. - At present, not enough

gaologio data are avaltlable on vl Bear and Blind Canyon seam .
4 : Py ;

. b . . :
in the study area to justify a conclusion concerning the mine=

abllity and continuity of these two seams. : :

Possible drill hole locations and proposed total depths ;

are found on the geologic map (Enclosure 1) . Access roads s

for thc‘d:iil rig and support equipment would have to be built

Rt Mt

and must be a consideration in future cost analyses.
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qu I-Geolugical and Minvraligical Sivvés Monogroph Series N,

Et

| Thickness

o
s

MINOR COAL

Series - b Stratigf;sphk: Unit o (feet) Description
tEocene Green River Formation - Chicfly. greenish Jacustring shale and siltstone.
o | Colton Formation - 300-1,500 Varicolored shale with sandstone and limestone lenses,
Ef_- ' thickest to the north,
ot .
e Puleocene € | Flagstat! 200-1,500 Dutk yellow-gray to cream limestone, evenly - bedded
B 2 Limestone with. minor amounts of sandstone, shale and vol-
= canic ash, ledge former.
33 .
%3
)
= {-North Horn 500-2,500 Variegated shales with subordinate sandstone, conglom-
? Formation erate and freshwater limestone, thickens: tonogth,
o - i e i {Lower Wasatch) slope former. ' ' :
Maestrichthian — S :
| Price River 600-1,000 Gray to white gritty sandstone intedbedded with sub-
Formation ordinate shale and conglomerate,” ledge and. stope
former, ,
2. | Castlegate 150- 500 White to gray, coarse-grained vften conglomeratic sand-
e Sandstone stone, cliff former, weathers to shades of brown,
Q - ' -
ﬁ‘ Blackhawk 700-1,000 Yellow . to gray, fine- to mcdium~gmincd‘sundsmhc,'
2 Formation interbedded with subordinate pray and ¢nbong-
S | MAJOR COAL ceous shale, several thick coul scus,
_ S SEAMS
L
. fCampunian Star Point 90-1,000 Yellow-gray: massive. cliff-forming. sandstone, often in
., " Sandstone several tongues separated by Muasuk Shale, thickens
£ C westward, :
8- :Sullt‘f};\nan‘ Masuk Shale 300-1,300 Yellow to blue-gray sandy shale, slope former, thick in
, 8 4 “3\ north and central plateau area, thins southward,
O — -
o " Emery Sandstone 50- 800 Yellow-gray friablé sundstone tongue or tongues, cliff
E former, may contwn coal () in south part: of
o COAL (?) pluteay if mapping is conect, thickens to west and
' ‘ south. Coal may be present in subsurface 10 west.
@ i y
Coniackin = Blue Gate 1,500-2,400 Pale blue-gray, nodular and irregularly bedded marine
“@ Member mudstone and siltistone. with. several  arenaceous
9 beds, weathiers into low golling hilly and badhinds,
s thickens noitherly. 1 3
2 i T
Feiron Sandstone 50- 950 Alternating  yellow-gray sandstaque, » saady  shale  and
~Member gray shale with important ~sal deds of Emery coal
Turonian MAJOR COAL - \ \ field, resistant clift former! thickens (v the south.
' SEAms
: Cenomanian Tununk Shale . 1-400- 650 Bluegray, to black sanay marine slope forming mud-
L " Member ! . stone. ~
o i Dakota Sandstone .. " 10 60 . [Variable assemblages of yellowgray sandstone,
o e TR, : Lot S _ conglomerate shale and coal. Beds lenticular and
Albian o ! i “discontinuous.

Figure 5. Gencxﬂized scction‘rof réck formations, Waﬁsatch‘ Plateau coal field.

{ .
: |
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Localicn Lo op Mme o

S

. Bear Canyon Sean

Formation

‘“lelf R'AR
948&~!

/,/:_Ju.-a

U <. Q S Serial Nn

::

D174679

Face channel Sample .
_,...._Sﬁs;;.-ZZJ L ]6 S.aR7 Eul .
Blackhawk o .

1h;ukhezj'34mp1ed 1t Date S&mp]éd _May 8, ]975> e
! =
S Povimacs Analysis Ultimate Analysis
B AR Dry MAF AD AR sy MAY
M 4.4 6.1 ‘ H 5.9 5.9 5.6 6.0
VM 45.6  44.8  47.7 50.8 C 72,6 71.4 76.0 80.9
PG A4.1 0 43.3 46,2 49.2 N 1.3 1.3 1.4 1.5
oAk 59 5.8 6] 0 138 151 104 M0
: ﬂtu/]b~~13]40; ]2910’ 13740 14640 S 0.5 0.5 0.5 0.5
(ORMS OF SULFUR: Sulfate Pyritic Organic
fewrecaived - 0.02 0.16 0.30 ' ‘
CRIST el -0.02 0.17 0.32 Free-swelling index No. 2 1/2
'j m» and asn- rrﬂe 0. 02 0.18 0.35 : :
VRACE CLOMENTS BY VARludq DLf:RM[NATIOVS (Coai as rece1v9d)
e i‘ “’-;lw«”,F (ppin) < 20 Hg {(ppm) _g o3 Sb (ppm) _ ~Se (ppm)
BB, 105 TLY ATOMIC ABSORPTION ON ASH | |
2.33 Cu (DDﬂ) 97 Zn (ppm) 19
i ,2 %.. i (pp1) g4 n (ppm) 200 e
Fey q 5 (ppm) 28
CEAVID REUTROI UF!tRMINAX’ON GF UQANLUM AND THGRIUM
3 Yo_5.0247. . ppi Yy oo
i ;ANTXTATTVE 6~$TFP'SPECTR@GRAPHIC ANSLYSTS OF THY Asn
N=NGtT detected; L=tetected, but berow Tonif of e

Cobysatar thar 10%:

L .50 . Be (ppm}_y Ph (ppm)_ 3& RECOS IR (Sa ')
Codh o BN Pd oY 30 e N
$ 6 Cd N wi ._N_ Sy UNL .. ey
i -Q:_3._-._ S Cu . 10 5“':,) e N J o “200 o El‘ N
ph zm=o b 0o %o T o de TN g
(ppadd 150 Cu " 70 SO N fa 20 ... iiN -
sppin) N La {pp) N St {ppre) 500Ce {pprid 20 QY 7.0
P N Mo 15 !e N i N it c
‘ ]500 Ni) LZO ‘LI N ||l N ‘ _;,‘" N
f, 1500 Ni» 20 V 70 ) li N RS N
LCUKED FOR ONLY WHEN La OR Ce FOUND: AL203 -===--- -11.0% "
Fusibility of ash temp. °F. ~ Ash 283_::::::::;37?3%’ ne
Ve Initial Deform, ------ 2190 Composifion | CAQ ——ommmm - 22 0%
= - p9ftening -------------2250 f SI02 =-nmmmmm- 25709 240%
‘J N FIHUd moemeooooceeeee s 2300 P05, —ooons 0 Jan
e TI02 ~---n-m- 0.71%
% Ash determined gravimetrica]]y‘ashed’at 525° C. -6.8% gggog"::::::fg:2§0%
‘ ' ' K20 ~~--ommee 0.17%
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LT CABLE:ADORESS CQM'I£60

‘ | ' COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: ﬁQE‘NORTH LA SALLE STREEY, CHICAGO, ILLlNOl:‘: 60801 - AREA CODE ‘312 728-8434

PLEASE ADDRESH AL L CORRESPONDENCE TO:

CQUFICE TEL (303) 3734772
0775 EAST BT50AVE , DENVER COLO BU239 : :

CO-OP MINING COMPANY | R May 9, 1977
7 53 Hest Angelo ™® ‘ ;
 Salt lake City, Utah 84115 ' "

g

Lawmpte bdealivication

A | Co-vup Mining Co.
Kimd of sanp te ; ol :
yeporbed toous Coal S One Bag Iy Coal
San e taken at 000X
Sanp | ¢ Loken by - Co-op Mining Co.
pate Sampled - 4-20-77
Pate beceived © o 4=25-77 /
: ' 7 BRSPS NS D

G s eeperl ne. 72-57043 Page 2

41,52 R
19.42
0.92

R P R B T A1 B R § YRt Pee Polve o ted Baots
D T [
DRI E IR TR [

[} : o B
Aianiitey, S0
X -

!

Sirahiies e

‘ 5.72

' 17.95
1.45
0.96
2.44

R R

S LD Y T R
IR R N TTREA R T PR TR N gzg .
Pl b d .

Ui Fecnimed .

» 1—(6

‘ .

Atkalics an dawm), vy Loal Basis ‘ 0.28
Silica Yalue SLE e i
Base: foid fete oy
' , CESTIMATED <1 oSty ot critacal vincosi
‘ : fﬁ.fHHi'ii'iE:ii~tl_n':.f iog33g ‘”,,f..f:270' Poi
oo Tempuaiioe = aggq 3

Aespecttully submitted,

COMMERCIAL TEETING & ENGINEERING CO. .
[ . )
oy ey
- | x5 Cds
\ by R N P KA
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COMMERCIAL TESTING & ENGINEERING co.

GENERAL OFFICES: 226 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 60601

Elel f ﬂ” e

AREA CODE 312 726-8434

WESTERN DIVISION MANAGER

‘LLOYD W. TAYLOR, JR!

» CO-0P MINING COMPANY

~Box No.

Huntington, Utah

- Kind ‘of sample

reported to us

Sample taken at

‘Sample taken by

‘Date sampled

- Roof Rocdk

CO-OP Mining Co.

PLEASE ADDRESS ALL CORRESPONDENCE TO:
10775 EAST 51st AVE., DENVER, COLO. 80239

Lk

" gince 1008

June 25, 1979

Sample identification
by

CO-OP Mining Co..

Sample No.
CO-OP Mine No. 2
Huntington Canyon

| XKKKX
‘Date received 5_24;79
k Analysis» report no.  72-82661
SOIL ANALYSIS
PH 8.7
Sodin 12.5
“Calcium .34
Magnesium e
Sodium Adsorption Ratio 16.9
Pyrite (as §5-CaCO3 € £/10001) 0.0
, Sand % >
silt &
Clay %

. ) . N
4 u;,f(z;’)mm/ﬂv ;Vatermarkm!

Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO.

b0 ) Gl s

~ 1 DALMEA Mananar Denvar Laboratory

OFFICE TEL. (303) 373-4772

57-2163 (CTSE uolngr) o



C()MMERCNAL TESTING & I:NGIN EERING CO

TRENEHAL ()H‘ICFC, 28 N\)RTH LA oALLE ulﬁLEi CHICAGO, 1LLINOIS 60601 - AREA CODE 3!’7 720G~ 3451

WESTERN DS ION ¥\.1AI‘JA(:\L';H
ROV vy i’A‘r‘LUH, JFE

PLEASE ADDRESS-ALL COHRE‘ PONUENCE TO: .
10775 EAST S1st AVE. .DENVER, COLO. 80239, -
) OFFICE TEL. (303) 37347172

CO OO0 DV COE w3y,

Jures 2h, 1979
Por NOSo 30000
‘ it ssbon Wiah o 84528

Sampte dentiticanon
iy :

P Floor Rodk CO-0 Minduoeg Co.

~ NI

i , ,

Somole Noo o 57-2162 ((‘l‘t-b IIU&}ML)
CO=0P Maine No. 2

T R L (0-0P Mining Co. Hunt.ington Canyon

rera

T LRAHRN

H=24~79

. : X : R . IR
‘ : : ‘ Analysis report o, 12-52660 .

L SOLL NIALYSTS
L 3 o | 6.4
| Soxdiaen 5.4
Caleivia ' .61
Manices T uam 4.4
cSodian Adoorplion Radiao 0.4
Pyaiter (fus .‘f'}~(2,:;1(j,t_,\3, ey Lo 0.0
Sand ¢ 65

oo

Sl ¢ , 26

Clay

a2
ey

Resbeclfuny submitted,
COMMERC!AL TESTING & ENGINEERING CO.

' . g
5‘ {9
. 7 SN . N i K /
R NG S i
(JA 2L / ol . -

Ty e : e
s W e TN ) i
Mapnal Copy Wateimarked
Fof Yo 49 otes tion

G. 1) PALMER, Manager, Denver Laboratory
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Exibit Vl——'g'

Coal rescerves Bear Canyon

388 Acres @ 20,900 1. per A.WHOY recovery 4,054,600 (Bear Canyon scam)
28 Acres (19122 1, per Ao ©COHUL recovery 267,708 (Bear Canton scam)

456 Actes (@ 10,450 T. per A. ¢ 50% vecovery 2,382,600 (Hiawatha scam)

(Survey not yet completed for upper Bear seau)

Total 6,704,908




783.25 Cross sections, Maps and Plans

See enclosed Cross sections and Maps



UMC 784,11 Operation plan

The following is a description of the proposed mining operation
includung mining procedures and engineering techniques, also annual and
total production of coal anticipated, a map of the existing mine, and the
proposed areas of annual development. Also included is a list of the surface
and underground equipment to be used,

Construction and use of dams, embankments, ponds, and other water
pollution control facilities are indicated on the enclosed maps. Coal
handling facilities include a primary surge bin, crushig and sizing
equipment inclosed in a steel structure, conveyor belts carrying the coal
to stockpiling towers, and truck loading conveyors, These are also indicated
on the enclosed maps.

Removal of the above will be as described in the included section
on reclamation.
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© POST A COPY OF THIS PLAN NEAR EACH PORTAL WHERE WORKERS ENTEK .
| THE MINE IN SUCH A MANNER-THAT-SAZD PLAN WILL-BE AVAILABLE TO . .
THE MINE WORKERS | | e e
ROOF CONTROL PLAN | z | DR BN EE IR
R e | General Information o |
i Date Feb 13, 1979 e Mine 1,D, NO,  42-00081
A'd | Company . CO-OP Mine e Goid Ll e . |
: ;Ad.d,:u:'ess:3 .pHuntington e | i Utah e

Mmme;eisa R

C.7‘pLocation (reference to nearest ‘highway route, direction, Bnd T T
_ . . distance) 112 .. miles  North Off Rpmte No,_

;fD.”;WTypes{s) of Plan: Part ”A“ ,Basic roof support with coal s
' rocf-(spot bolting) Part"™B" roof support during retreat mining; .
‘»Pa;t "C" roof support rock roof ~ ; L

Area(s) of mine covered by the plan- All Areas Ae Appropriate

i
;L»-—ffif U

toxy

feximum cover: 1500 Feeto

‘Main Roof ~ Sandy Shale or Sandstone : | |
/. R s ;.—4"’ g T M B
}"' oot 2 (’L'zf "Zf 74 -

Immediate Roof

L —‘7—‘# 1{(

\ /
Q»&'

"P bl ":

/

’

\The Roof Control Pla,n.},ap
,.-_ ,A-,.,_&ll__p_mmsly’ app m f

~!-~ Appmoved,hy

Title



FR N - Conventional Bolts TR T ey
: MFG i ; | . MFG des;’gnation |
) S U <
Pa'FTe ,wi{nf ~7- e R ﬁ
o CHI G e bad rowT Kuons

B o i e ke o e .

_Minimum Length. 48" S T _ SRR
DIA 5/8" or 3/ " SRR

, '.l‘ype steel XTRA Hlétf ’7/(’54/67/

S 'I'ype thread Ka // ed
7 Lengtn® of 'I.'hread 8“ o

. E Type head ‘ standard

Dimensions of Bolt head  15/16" & 1 1/8 v (nut)

w i%%\\*ﬁ 7 Flange™ 1 1/2“ (7 MIA/I/MUM )

I RSP A A —Restn Bolte’

L&#—i&#&#& »S 71? EM

MFG designation

- Mikee “(Steelesy % (L




MFG R , ' MFG designation
REA AORD L /VCRD" EAK
fyFLuAL”rlLS [HE n, au/ '

7“c"£u7‘/‘7’é’ U/rckFOR AVE D R ‘0»0001-37
_*aR 'E&UJVEbdaT P
S Beazing Plates S SR |
CL&AI& f/ELD MFéb o /VIIA/E RI(F P /77.55 RN
| Car el;uwe./aev‘f) | /

 Dimen. _ons

PSS 5 “ X A /wwz/nu M

Shape SEUA I?‘L‘ ok—rﬁ‘eﬁm*frfw / éffﬁ“‘ba;:zf:( of-‘&[{'f;rff/ w

Center Hole" size 7/3“*[ t+F-ovER - /é add: 7‘{04«4/
Awuschwaﬁwmﬁﬁﬁﬂwmwﬁlid STREw6TH " ,?éhfﬁaf;;j' fa
w«,séu 15 UpSed wiTh p[_¢'7€> B ' B
ashers O H AT snz&&//r STeef
'\-\ MFG T - MFG designation

- Typeateelqhaz‘den@d\twwmw S : A’f [//Jﬁﬁffa
- Shape e R ' hole size .
AVKER o hoctow kions 1% =%

[ i i, PV SO

K. Auchorage unit

st,d,) o

- WaTee Lﬂ//”‘:"‘ i """‘f . , i .

i s 51 o s et e e,




o Finishing Bit
Type ~

*

| | v .
Size ‘(plus/minus °030") /592; —
Installed torque , Py _
B ' _ e RS ;
; R /50 Ao L[f//

L. Material used in conjunction with Roof Bolts

Wooden Cross Bars: *CrosSbars, type and size--Crossbars Shallr
be of straight grain solid wood and they shall be not less than
3--inches thick by 8--inches wide of varying length.

Wooden Planks: *Planks, size--A minimum of 1l--Inch thick by
8=-inches wide of varying length, Cribbing blocks, size and
shape-- Cribbing blocks shall have flat paralleled sides and
be not less than 30~=inches in length.

Wooden Boards Minimum of 1" thich by 8" wide by 10" long.,.

Mats

| , |
N / v

/6 | élafiu[ c K Sé ¥ 1//’//6(/ 68&77//65

w il Heics (; Huviieon £ /‘?:C:)

AR APEAC 72;){ Ep 4 CLEARF 1ELD

)

YT ol dftf'/)
5/,“’: €5

-
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ROOF SUPPORT MATERIAL-~CONVENTIONAL OR TEMPORARY AND SUPPLEMENTAL

: Dimensiong‘of Post-~The length of post shall be as required and

“diameter must be a leat 1 inch for each 15 inches in length but

not less than 4 inches-- Split posts shall have aicross-;dectional

v area equal‘to that required for roundvposts of ‘equivalent léngthg

Smaller posts may be used provided they are set in clusters to

provide equivalent support,

Type of Post--Round or split of solid straight grain wood with -

the ends sawed square and free from defects which would affect

~ their strength,

*Cap blocks, size, and shape--Cap Blocks and footers shall have

flat paralleled sided and be not less than L in'size;
o {(Insert Minimum) ,

Wedges, size and shape--1/0" x 3 1/2 x 10" Minimum

*¥Crossbars, type and size--Cyossbars shall be of straight grain

solid wood and they shall be not less than 3-incheg d&thick by
: £y

Yy

4

8-inches wide of varying .length,
/ 4
*PLanks, size--A minimum of ;--inch thick by 8-inches wide of

varying length, "

——

Cribbing blocks, size and shape=--Cribbing blocks shall have flat

: R , ,
' paralleled\sideg gnd‘be‘not'less'than 30=--inches in length,

¥Note: Where wood material is used between roof bolt bearing
platcs and the roof for additional bearing surface, the use
shall be limited to short life openings (not to exceed 3 years)
unless treated, ! - R T ' :



CN. FACh EQUIPMENT AND SECTION HAULAGE EQUIPMENT ASSOCIATED WLTH

 EACH:
1,  lLee Norse Miners - - -
2. - Acme Roof Bolper -

3. Joy Roof Bolter
Qo Lee Norse Roof Bolte
5¢ Diesel Shuttle Caus

6. Electric Shuttle Cars

O, SEQUENCE OF MINING AND INSTALLATION OF SUPPORIS INCLUDING
TEMPORARY SUPPORTS: See Plan Part "A", "B", and "C"

SIGHT LINES SHALL BE ESTABLISHED TO ASSURE THAT MINING
PROJECTIONS IN ENTRIES, ROOMS, CROSSCUTS, AND PILLAR SPITS
ARE FOLLOWED,

Entry Width 18' --20' (generally 18') Centers TOt' --100!
Crosscut Width 184~ 20! (generally 18!) Centers 75' -~ 105!
Room Width 181--20' (generally 20') Centers 60'~-g0'"
Room Crosscut Width 18'--20! Centers 50'~~100"
Slope Width (anthracite)  DNA

Gangway Width (anthracite) DNA

v
-
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SPOT BOLTING OF DOUBTFUL ROOF AREAS WHEN NORMAL MINING LEATES
COAL AS THE MAIN IMMEDIATE ROOF .

SAFETY PRECAUTIONS -

This is the minimum roof control plmn and was formulated for nomal
roof conditions while using the mining system(s) described. 1In

- areas where subnoxmal rool conditions are encountered, indicated -
“or anticipated, the operator shall provide additional support: -

- where necessary. If changes are to be made in the mining system tha
- necessitates any change in the roof control plan, the plan shall-

be,revised'and approved prior to implementing the new mining‘system,‘

‘All perSonnel required to install roof supports shall be trained

by a qualified supervisor designated by mine management before
being assignhed to perform such work., This training shall insure

that such persons are familiar with the functions of the support
being used, proper installation procedures, and the approved

~roof control plan,.

,Supervisors in charge and miners who install supports sha11 be

~informed of and approved roof control plan and any change in a

previously approved roof control plan no later than their first
working shift following receipt of the approved plan. As soon as
possible, but not later than three weeks after receipt of this
approved plan, all previsions contained herein shall be fully
explained to all miners whose duties require them to be on a
"working section". All new miners shall have the hazards of mine
roof and ribs and the content of this plan explained to them before
they start to work. :

SPOT BOLTING SAFETY PRECAUTIONS TO BE TAKEN

Roof bolts (spot bolting) shall be installed in accordance with
roof conditions, but in no case, shall spacing exceed" 4 fe.t
lengthwise and crosswise, Where roof bolts are installew at spot
locations, roof bolting shall begin under safe roof amd continue
for the length of the adverse roof condition until sa&fe roof is
again encountered, 4

An approved calibrated torque wrench that will indicate the actual
torque on the roof bolts by a direct reading shall be provided on
each‘roof bolting machine in operatiorh, -

Immediately after the first bolt is installed in each place, the

“torgue shall be tested and thereafier at least one roof bolt out of

every four shall be tested by a qualified person, If any of the
bolts tested do not fall within the required range, the remaining

~perviously installed bolts on this cycle should be tested.,



Ir the'majority of the bolts still fall outside the required torque

range, necessary adjustments shall be made immediately. If, after
these adjustments are made, the required torque ranges are still
not obtained, supplementary supports such as different length

roof bolts with adequate anchorage, posts, cribsj or crossbars
shall be installed,

When roof bolts (spot bolting) are installed inby the outby corner
of the last open crosscut, a sopt-check on torques shall be made
during each 24-hour period on at least one out of every ten roof
bolts installed in such area., Such torgue checks are necessary
only on advancing sections in working places producing coal durlng
any portion of the afortmentioned 24~~hour period, .

The results of these test shall be recorded in the onshift examinatic

books The record should show the number of bolts tested and
number above and below the required range.,

I the results show that the majority of the bolts are not maintain--

ing at least #¥* 110 foot-pounds of torque or have loaded up to
*

where they exceed 275 foot--pounds of torque, supplementary

support such as additiondl roof bolts, longer roof bolts with
adequate anchorage, posts, cribs, or crossbars shall be installed,

Devices such as spherical washers, angle washers, or slotted wood
wedges, shall be used to compensate for the angle when roof bolts
are installed at angles greater that 5° from the perpendicular to
the roof 1line, :

All roof bolt materials shall be stored and handled in such a
manner that will minimize rusting and/or damaging,

At locations where roof bolts are installed (spot bolting), the

first roof bolt hole shdll be drilled to a depth of at least 12"

above the anchorage horizon of the bolts intended for use to
determine the nature of the strata, If the area to be bolted
exceeds 20 feet, additional test holes shall be drilled at
intervals not to exceed 20 feet, R

*¥¥ Plates used directly against roof,
* Plates used against wood, . .
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UMC 784.11  Uperation Plan

(a) Anticipated annual production;

1st year

4nd " 200,000
3rd M 200,000
Lth M 200,000
5th # 300,000

Anticipated total

200,000 tons

- H

production for mine life;

10,704,908 Tons,
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; Unde oy round

continuous miner

‘electric shuttle cars
belt lie with feeder

roof bolter
5Co0p
service vehicle

personell carrier
-boss buggy
‘rock dusters

water pumps
supply tractor

~stoper :
power center
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- exushers :

conveyors
Front end loaders

road grader
crawler tractoxr .
fork lift




- CHAPTER 1D page 2

3.2 Surface facilltles/ Construction Plans

3.2, ¢ Slte has been selected and preparation is nearing cﬁmplétion
‘ under permit #ACT/015/025 (See Plate III-1-b, Plate III-2-b,
Plate 1I1-3-b, and Plate IV-1). - ' TR

'3.2.2 The mine is an old existing mine that will be reclaimed, but-
' . the present portal will be closed, and three new portals, fan, :
~ belt, and intake will be developed.i(Seé Plate III-1-b).

3.2,3  Surface structures will consist of; a single building complex
k. f V_,,containlng shops, parts warehouse, bath house, and mine offices;
. truck scales, weighman office, caretaker dwelling, mine run coal

_reciever bin, lump coal bin, crushing and sizing structure, truck .
. .load out bins, stockpile towers, and conveyors to carry coal to

‘ “};jstorage and load out sites. (See Plate III-1- b)

 60al carried from the mine by conveyor belt to'a reciever bin, .
. conveyed to the sizing and crushing plant, the lump removed and:
" divirted to the lump bin, the rest of the oversize crushed, and
the coal sized to meet the various requirements of the different
-costomers, then conveyed to the truck load out bins, or the
: ‘stockpile area.

LAk

Power will be delivered by U P & L transmission lines at 12,500 V.
~‘direct to a substation (See PLate III-1-b), reduced to 4160 V. for
the mine feeder line, and to 480 V, for tipple use, and to 240 V,

for shop and other use.

3.2,6  Water for bath house and caretaker dwelling will be hauled from
~spring in Trail Canyon to fresh water storage tanks.

3.2.7 '  Individual septic tank system,




784,16 Recamation plan; Dams, ponds, impoundments, and embankments.

The following is a general description of the hydrology of the mine
plan area, and a reclamation plan for the above named strudtures. Also
enclosed are maps and cross sections of the above.

3



CUAPTLR VII page 3

‘:7;2ci‘ Surface watcr hydrology ‘>5 '“ v

77:2;9‘; Tﬁe 1ntent of this POTthﬂ is to show the surface water characteribtic

of the watershed area in geueral, and of the mine plan area in parLlcular,*' *

- and the possible effects of the mxning ‘operation on' the surface runoff.a‘
: 1Also measures taken to control and minimize that effect. A ‘

74241 'fMuch of the information herein, is daca from a report prepared by
S0 Mike! hompscn, Hydrologist, regardlng ‘the surface hydrology of the
* mine'plan area. Also plates to shoe location and ‘8p clfications of -
V“contr,lgsystem and stxuctuxes. S ~ S

122

r‘ﬂExisting surface water resources. ;

. 2.1 fﬁSee Exibit v11-b. . Regional hvdrolosy

\ '~f?.2.2;2,- . T,The mine plan area is on the HuutingLon Creek watershed, but
e . luntington Creek does not pass through the mine plan area.. 2
" Runoff from rainfall and snow melt pass through the area into
, Q:Hun;ington Creek, There are a few seeps or small springs
~ coming from the ledges at higher elevations that contribute
. 'water to Beart Creek during the early part of the season, ot
o later during years of above normal precipitation, but flow

”' iis aeldom ahservacgin the winter months. (Also see Exibit VII- c). 

"ijf\\g.Z,S Surface water develqpment, control and d1verslons.
‘7.2.3,1‘~ : Water supply, ;:; none ..

742032 Sedimentation;control structures and diversions;
' “See Exibit VII-eg and also Plate ITI-2-b

7.2.4 Lffects of mlning on surface water,

7.2.441 f Effect on hydrological balance will be minimal because of the
small amount of disturbed area.

7.2.5 : Control plans include a sedimentation pond with drainaye and
. - diversion structures, and a monthly wonitoring of water
. ﬂleaving the disturbed area.

ndcsamples”will
nd suspended
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o LABORATORY INC.
- - Bactenologtcal and Chemical Analyszs
" 40 WEST LOUIGE AVENUE =
~ SALT LAKE CITY, UTAH 84115
" PHONE 485-5761

Date: Decem‘ber 5, 1978

‘ Namek :

‘Address 53 lest 16 , :
i BN : L  CERTIFICATE OF ANALYSIS
Salt Lake CltV. Utah 84115 L | 78-1945 |

Underground water recelved November 16 1978

A Analysns stortod on: November 16, 1978

1’~Turbldsty . l 50 NTU i ~ Total Hardness as CaCO: 382.0 __mg”
onduchvny i el ’650 0 __umhos/em - Iron as Fe (Total) 0.078 ‘mg,,k/ly
gEaa 7. 85 Units " ; ‘Iron as Fe (Filtered) ‘ 0.067 _mg/
\Totu! D:ssolved Solnds y ; ' ;
at 180°C. : - 416.0 mg/1 Lead as Pb- <0.001 mg/1
Alkahmf;ias CaCOu 346, O‘; AR :mQ/'l[, ‘Magnesiunﬁ as Mg 37.44 mg/1 |
Arsenicas As : 4 0. 001‘ - ’mg/ly Mdngahese as Mn .0.003 —mg/]
Bicarbonate as HCO.» ‘ _422. 12 , vmg/ ]v Lo Mercury as Hg <0. QQ.O*Z.N,,mg/I
Barium as Ba L . 0.05 : nig/l Nicke! as Ni <0.001 -mg/1
Boron as B | /0.130 ‘m‘g/l ' Nitrate as NO.-N <0.02 mg/1
Cadmium as Cd Er <o0. 00’1; mg/1 Nitrite as NO.-N £0.01 _mg/]
Calcium as Ca 90.4 i ‘mg/1 ‘ Potassium as K o _.2.485 4-mg/1" ‘
| Carbqnafe as CO; A <0, 01 _mg/1 . | Selenium as Se £L0. 001  mg/1
ChlorideasCl  * 40 mg/l . silicaasSio: _7.00  gn
Chromium as C((Total) . <0.001 o <0.001 g/
| i 690 mgn
15.12 o

. D.049

mg/1

' ‘Ford'Che‘micjal abbrctory, Inc.

LAl reports are wbmmod as the conhdamml propeny of diems Aufhmiaqnon for pubhcahoh of our repcm conclusicns, of, extracts froov or regarding them, is ress
&g our written opprovnl 03’ a mutval preucuon o chmu - the - public’ and ourselves.




- QULVERT ADEQUA - BEAR CREEK MINE
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‘-Q‘Area - 2.5 mlzﬂ e
;Curve meber estmte 75;

Peak Flow 10 year—zu hour storm’
: Peak Plow 10 ; ear—‘ 6 hcaur storm

129 cfs.

G:Lven. : Area 0 06 me
'Cuwe Number' est:.mate 75‘ :

',Finkd:' - Peak Flow 10 year-—2lt hour storm’
o0 Peak Plow 10 yeax\- 6 hour' storm

Solutlon. : :
Time of concentratlon - Kent's Formula
Te = 0.178 hours '
Peak Flow
10 year—- 6 hour storm
10 year-24 hour storm

3 efs.
2 cfs.
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CHAPTER III page 7

3.5 Reclamation Plan

3.5.1

3.5.2

3.5.3

363.3.1

3.5.3.2

3‘%‘;\
o

3'5.3.3

3¢0.4

3.5.4.1

3.5.402

L}

Contemporaneous reclamation will consist of reseeding

ditch banks, poud banks and other areas that have been
disturbed during construction of sediment and surface water
control structures., Also, reclaiming, contouring, -and reseeding
of areas previously disturbed that are no longer in use.

If a new area is to be disturbed, the surface material will
first be removed and placed in stockpiles. Berms will be
constructed around the bottom of the stockpile to catch any
dirt that might be washed of from the pile, the pile will be
reseeded to provide temporary vegitative cover to help prevent
wind and water erosion, A sign will be placed on-the pile to
identify it, :

Final abandonment

Upon completion of mining operation, the portal(s) shall be
permanently sealed to prevent entry. Permanent seals will be
designed to withstand any anticipated water pressure that may
develop. ( Plate III-5)

All machinery, equipment, and structures shall be removed from
the permit area in not more than six months from the date of
the completion of mining operations. (784.13 (b) (1)

Dams, ponds, and diversions will be regraded to the approximate
original contour of the land; except if that diversion is a
barrow pit adjacent to, or a part of a road or pack trail

that is to be left as a permanent road or trail,

Backfilling and grading

Disturbed areas will be backfilled and graded in not more than
six months from the date of completion of the removal of surface
structures, snow depth and weather permitting, or six months
from the date the work can begin.

Backfilled material shall be pleced to minimize adverse effects
on ground water, minimize off-site effects, and to support the
postmining use.

Highwalls will be removed or reduced except where the highwall
is permanently stable and/or said removal will endanger the
life of the machine operator attempting the removal.

Backfilléd areas shall be restored to a contour that is
compatible with the natural surroundings and is capable of

~supporting the post mining land use. Where practicable and

appropriate, such contour shall the approximate original
contour,



CHAPTER 111

3.5.4.3

3.5.404

3.5.5

.’ «  3~.5.,5.1'

A

page 8

Cut and fill terraces will be used where required in order to:
conserve soil molsture, ensure stability, and control erosion
on final graded slopes. Terraces will meet the requirements
of UMC 817.101 (4) (i) thruogh (iv}.

Redistribution of soil will include covering all debris, coal
or other materials constituting a fire hazard, in a place and
manner designed to prevent contamination of ground or surface

- water, Soil will be compacted or otherwis stabilized in prep”*
-aration for reseeding.,

Revegltatlon.

The soil that has been redistributed and compacted will be

covered with the surface material from the stockpiles, or
other soil that has been tested and found to be suitable and
able to support vegitative cover. Soil will be prepared for
seeding by harrowing or final grading.

Seeding and/or transplanting will be done during the season
most favorable for planting, as deteomined Irow information
supplied by area experiment stations, or by previous seceding
experiences at the mine site. Sceding will be done by
broadcasting with cyclone type seeders, followed by hatrowii,.
(See exibit 'h' fur seed mixture to be used.)

o 03 : ) 1
(beg exibit 'h') (seed mixture)

5C8 vegitation survey chart will be vo compare the ground
cover and productivity to weasure the success of the
revegitation operation. (Plate IX--1) When cuompleted, (vound
cover whound cewer will equal at least 907 of the cover listed
on the survey charxt,or if cover is determined to be adequatc
to control erosion.

- e monitored one time each month during

the | firn grawing'season after planting. Planting will be

tepeated whan and where necessery. When the percent of cover
' 1 cover



CHAPTER LLL page U
i Coane )
F39.0 Schiedule ol reclaimation,
3.0.0.1 . At the time of compiciion of underground wining oporations
temporary barricades will be placed at each portal or other
mine openings to prevent unauthorized entry, These will be
replaced by permanent seals within 60 days of the mine clo:ucc
or of approval of  the ‘seals.
Removal of mining machinery, equipwment, and structures;
6 months from the date of permanent closure,
Backfilling, regrading, and highwall reduction;
6 months from the date of completion of the removal
of mine structures, snow depth and weather permitting
or 6 months frow the date work can begin, or 6 '
non~consecutive months if the winter months occur
during that period of time.

Reseeding;

the first following season tavorable Lo planting
after completion of backfilling and grading,

3.90002 Resceded areas will be monitored and replauted if nocessary
or if erosion gullies should occur belore prowd cover i
sufficient to prevent such evosion pullics, Choy will bLe
filled, regraded, and resecdod, (aiso sce 55,5050

Yt Cost estimate ol reclawation,
( See exibit 'i')
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CHAPTER TIT _ Exibit 'h'

 SEED MIXTURL

'

© Grested wheat grass
- Luna pubescent wheat grass
Russian wild rye
Yedlow sweet clover
Ladac alfalfa
Small burnet
‘Sage brush
‘Rabbit brush |
~ Four wing salt brush

6# per

2i per
6# per

- 6# per

24 per
2# per

1/4# per acre
- 1/4%# per acre
1/4f per acre

acre
acre
acre
acre
acre
acre
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D;YlSlON Qr OJ.L GAS AND MleNG
BDND LSTIMATE

OPERATGK:

TOT

Cm;Op Miniug Company
=  MINE NAME: Bear Creek Canyon Portal
- LOCATICN: Bear Creek Canyon
. o COUNTY : “Emery ‘County
~ 'DATE: - July 28, 1986 /o &, sed (/ .
;-1 '*Operaticn Axzount - Rete Cost
A, CLJ&N T | e
: 1. FRemoval of structures & equipnent. 153,000.00 | Lump sum ~ |s 3,000, 00 ;
2 Rema‘lal Of tr&Sh & debrls. ; 51,000‘00 : | Lump sumz ¢ $ 1,000 00
 Lew e’ing of snciliary facxutzes 17200 yd? $0.25/yd $ 1,300 00
pads and seeeas. I“Oaﬁa. s e ' ;
B. REGRAD*NG & ‘?ECOI\'JOUPIN\; ; : :
| 2. Esrthwork fncluding haulage a')d 6 Acres 1 , .
R ;grading of »po;lb, veste and over- 13500 cy $1.23/cy $3,075.00
P ~ purden. R ‘ -
‘ 2. 'Recon ounnb 01 hlghaalls and 1 Acre, L . o
~ excavations. 45,000ft3-1666 | $1.23/cy $2,050.00°
: "3, Spreading of soil c¢v su f;cial , 7 Acres. ;
3 »u\] . X ,
Vo materials. | 5182 yd3 $1.23/cy  [56,374.00
B 200'x1000'x1 |- ‘
“TABLLIZATIOW ‘ ’ ; ,
- 1. Soil preparsticn, scarificstion, 10 Acres §25.00/Acre 5 250,00
, fertilization, etce.
2. OSeeding or plantirg. 10 Acres $150/Acre 15 1,50G.00
3.  Construction of terraces, water- N/A N/A N/A
bars, elc.
.| LAROR
1, Supervisioun. 30 Hours $lo.ou/hour SOULPU
2. Labor exciuzive of bulldoser time. Tucluded above '
CE. | SAFETY
i. Frectlon of rences, portal cover- 3 portal coverd $1,500 cachl $4,5060. 00
' ings, etc. . o
2. Renoval or neutrslizetion of N/A N/A N/A
€x 91,051Ve, or hazardcus msterials, '
. Mbu.r HANU i ‘1 : s . .
‘~ [ _Eeatinuing ““‘ ;,‘;Pfrie"‘ic m““‘""’*“"‘j 10 Acrea ‘%l?S/Acre 1$1,750.00
‘ : fresa.edif
G. e O g
Lk i ; Subtotal $25,
13% inflation for'Siyearé; Tnflation 21,5001

o/ lfx) {}




UMC 784,24 Transportation facilities.

: Thekroads in the mine plan area are shown on the included maps and
cross sections., The steep cut slopes are addressed in the included slope
stability analysis by Dames and Moore.

] .

Haul roads will be a width of 30 feet road surface, not including

the width of drainage and/or diversion ditches at the side of the road.

The grade is approx. 4%. They will be surfaced with at least 6 inches of

crushed rock material,

~ Supply and equipment roads will be 20 to 25 feet wide, not including
the width of drainage and/or diversion ditches at the side, The grade will
vary from 4% to not more than 10%, and will be surfaced with crushed rock

material wherever it is necessary to prevent rutting or mudding.,.

All roads will be sprinkled with water or chemically treated to
control dust.

P e e
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250 East Broadway, Suite 200
‘Salt Lake City, Utah 84111

‘Dames & Moore

g (801) 5219255 - . ~
¥ | TWX:910-925-5692 Cable address: DAMEMORE

February 20, 1981

Mr. Wendell Owen

Co~op Mining Company
Box 300 '
Huntington, Utah 84528

Dear Mr. Owen:.

Summary Report

Slope Stability Analyses
Bear Creek Portal

Access Road

Near Huntington, Utah
For Co-op Mining Company

INTRODUCTION

This report summarizes the results of our stability analyses
of the slopes along the Bear Creek Portal Access Road located
northwest of Huntington, Utah.

PURPOSE AND SCOPE

The purpose and scope of this study were planned in
discussions between Mr. Wendell Owen of Co-0Op Mining and
Mr. Bill Gordon of Dames & Moore. In general, the purpose of
this investigation was to analyze the static factor of safety
of the side-cast cut and fill slopes along the Bear Creek Portal
Access Road. B

i e



Mr.‘Wendell*Qweni
February. 20, 1981
~ Page -2-

BACKGROUND

The Co-op Mining‘Company is in the process of reopening an
abandoned coal mine at the Bear Creek Portal. Several abandoned
facilitieskfrbm a'previous mining effort exist near the portal. -
We understand that the existing old portal will be used for
ventilation‘of the new mine. The mine is located on a steep
slbpe in the Wasatch Plateau and access to the portal is by a
typical unsurfaced access road constructed by conVentional side~
cast methods. ’ ‘

Cd—bpyMihinngompany was issued a citation by the Department
of Natural Resources Division of 0il, Gas, and Mining. The nature
of the violation was with regard to the placement of side-cast |
cut and fill material on steep slopes (20 degrees or more).
Regulations require that such fills achieve a minimum static
factor of safety of 1.5. |

Kﬁ; An_engineering geologist from Dames & Moore previously visited
the site and performed a reconnaissance survey of the area and
sideslopes in question., Laboratory tests have been performed on
samples df the side-cast cut and fill material obtained at the
site. These laboratory tests included sieve analyses and

Atterberg Limits. The results of these laboratory tests, a

discussion of our site reconnaissance survey, and a summary of

our concluSionskwere presented in a report dated December 29, 1980%*.

*"Report, Geotechnical Consultation, Bear Creek Portal, Near
Huntington, Utah, For Co~op Mining Company."

s R
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Mr. Wendellvaen
February 20, 1981
Page =3~ '

‘SITE CONDITIONS

The general location of the Bear Creek Portal Access Road
is shown on Plate 1, Plot Plan. Side-cast cut and fill areas
as determined by others are also indicated on Plate 1. The
slopes in the area of the Bear Creek Portal are generally steeper
than 20 degrees and the access road has been constructed by con-
ventional side-cast methods. The material being excavated and
forming this side-cast cut and fill typically consists of fine
and coarse,grével~and cobble sized pieces of silty sandstone in
a sandy,and;silty clay matrix. Calcium carbonate derived from
the cement in the sandstone is also present.

The surface of the side~-cast material is quite firm, which
we believe to be related to the composition of clay and calcium
carbonate ih the soil. The clay acts as a binder and gives the
soil cohesive strength and the calcium carbonate tends to cement

ax ; . , : .
v %athe soil particles together. As discussed in our previous letter,

‘the calcium carbonate cement in the soil probably provides a
significant component of the factor of safety of the side-cast
fill material. However, the determination of a numerical value
for the influence of the calcium carbonate cementation would be
very difficult to accurately determine.

SOIL PROPERTIES

Based on the results of laboratory tests performed on samples
of the side-cast cut and fill material from the Bear Creek Portal



|

Mr.,Weﬁdell‘bwen
February 20, 1981
Page -4- :

site and our experience with similar soils, we have assumed the
following soil properties:

Side-Cast Fill Material

Angle of Internal Friction ¢ = 26°

- 'Cohesion C = 350 psf

‘Unit weight soil § = 98 pcf
- Natural Soils ;

Angle of Internal Friction ¢ = 26°

Cohesion . ~C = 700 psf

Unit weight soil § = 120 pcf

SLOPE STABILITY ANALYSIS

To aid in evaluating the stability of the side-cast cut and
fill material of the Bear Creek Portal Access Road, a computer

,i slope stability analysis was performed. The computer analysis
’utlllzed a simplified Bishop's Method in computing the long-term

static factor of safety of the slopes. Due to the limited
laboratory and field data, and the uncontrolled method in which
side-cast cut and fill materials are placed, ultra conservative
soil strength parameters were used in the computer analysis. A
Geometric cross-section of a critical section utilized in the
analysis is shown on Plate 2, Slope Cross Section. It was also
assumed that a phreatic water surface would not develop in the
slopes of the embankment.

The computer program analyzed the slope stability by searching
a specified coordinate grid area for the center of the circle
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Mr. Wendell Owen
February 20, 1981
Page =6~ :

Stability of the slopes will be influenced by the degree
of saturation of the existing soils. Therefore, surface drainage
must be ‘channeled to minimize runoff over the slopes. However,
durlng wet perlods of the year, small localized slides and sloughs N
should be ant1c1pated along the slopes. However, these occurrences
should be minor. The performance of these side~cast cut and fill
slopes is ant1c1pated to be similar to virtually identical sxde—
cast cut and fill slopes along the nearby road leading to the
Trail Canyon Portal. These slopes have been stable since their
constructlon, varying from 10 to 25 years ago.

Based on our slope stability analysis and observations made

- during our reconnaissance visit to the site, it is our oplnlon

that the side-cast Fill material located along the Bear Creek
Portal Access,Road generally has a long-term static factor of
safety of 1.5 or greater and will perform in a satisfactory
manner. ‘

o0o



‘ Mr. Wende ll Owen
‘ February 20, 1981
Page ~7~

We appreciate the opportunigy of performing this service

for you. If you have any questions or require additional informa-
~tion, please contact us.

‘Very truly yours,

~ DAMES & MOORE

Wllllame.

Associate

Professional Engineer No. 3457
State of Utah

Douglas G. Beck
Staff Engineer

.  WJIG/DGB/wb
| nﬁ‘Attachments"
; \ V
‘ Plate 1 - Plot Plan

Plate 2 - Slope Cross-Section
Computer Anlaysis Results

cc: Department of Natural Resources
Division of 0il, Gas and Mining (2)
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UMC 817,22 Topsoil; removal

Topsoil shall be removed from areas to be disturbed prior to that
disturbance, except in areas where removal by the use of conventional
machines would be unsafe or impractical because of the slope or other
conditions of the terrain or because of the rockiness or limited depth
of the soil,

UMC 817,23 Topsoil; storage

Topsoil will be stored in the permit area and will be protected from
wind and water erosion, Topsoil stockpiles will be so designated by sign
to prvent its use or misuse by company or other personnel,

UMC 817,24 Topsoil; redistribution

At the time of final reclamation of the mine plan area, the area shall
be regraded to its approximate original contour, and the topsoil shall be
redistributed over the surface, prepared for reseeding and reseeded as
described in the section on reclamation,.

UMC 817, Topsoil; Nutrients and soil amindments.

In view of the fact that there is a continuation of study, experiment
and progress in all fields of scientific endeavor, including soil handling
and nutrients, it is the opinion of the operator that it will be better
to obtain the best information and methods that are available at the time
of reclamation than to determine this at the present time,



