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April 12, 1989

TO: Richard V. Smith, Acting Permit Supervisor
FROM: Pamela Grubaugh-Littig, Reclamation Engineer@aﬁa/

RE: Forest Service Comments of the Recompiled PAP,

Trail Mountain #9 Mine,
Cc Otah

Synopsis

The mid-term review for Trail Mountain #9 Mine was
completed December 14, 1988. Upon completion of that review,
recompiled plans were sent to appropriate agencies. The Forest
Service sent consistency review comments to the Division for
the recompiled PAP in a letter dated March 30, 1989.

Analysis

The Forest Service had four major comments. This memo
will address comments #1, #4a, and #4b.

Item #1.

"Limited second mining' was approved in a memorandum from
Richard Smith and Pamela Grubaugh-Littig to John Whitehead,
dated March 1, 1988 (copy attached). This approval
delineated limited second mining only in the State Lease
ML-22603, Section 36 (letter from the BLM dated March 24,
1988 clarified the area by crosscuts [attached]). Figure
3-6 presently portrays, by cross- hatching, the area of
limited second mining in Section 36 only. The words
"limited second mining' by the escarpment are on Figure 3-6
in Section 25, Forest Service land.
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Memo to R. Smith
ACT/015/009
April 12, 1989

Figure 3-8 states "first mining'" by the escarpment in
Section 25. This confusion will be eliminated by deleting
the words "limited second mining'' on Figure 3-6 on Forest
Service properties. This matter will be addressed at
permit renewal.

Ttem #4a

Appendix 9-1 is a consultant's report prepared for the
operator in 1983. Reclamation of the water, fuel, and
sewer systems as described in the report and in the
reclamation plan, will be clarified in the renewal process.

Item #4b

The reclamation of the sedimentation pond as described in
Appendix 9-1 states that '"any remaining sediments will be
placed at the toe of the highwall and covered by at least
four feet of £fill material." The Division requires that
four feet of material is necessary to bury acid- or toxic-
forming materials. Therefore, this comment is not an issue.

Recommendations

Items #1 and #4a will be addressed during the permit
renewal process which begins November 21, 1989. The permit
renewal must be completed by February 21, 1990.

djh
Attachments
AT4/32-33
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March 1, 1988

T0: John Whitehead, Permit Supervisor

FROM: Pamela Grubaugh-Littig, Reclamation Engineer@%%él
Rick Smith, Geologist gyg P m,e/

RE: Amendment to Conduct Second Mining East of Escarpment in
Cottonwood Canyon, Beaver Creek Coal Company, lrail Mountain
#S Mine, ACT/015/009-88R, Emery County, Utah

Materials dated January 28, 1988, Plate 1 submitted February 10,
1988, and the reply to deficiency letter submitted February 27, 1988, were all
reviewed for the above-identified amendment.

Proposed second mining is delineated on Plate 3-6 and will occur in
Section 36 (State Lease ML-22603), approximately 800 feet south of Section 25.
Second mining will be conducted beyond outcropping Castlegate Sandstone.

The overburden as shown on Plate 1 is from 1,200 to 1,300 feet thick
above the proposed area of second mining. Room entries were originally driven
on 80 foot centers and 60 x 60 foot square pillars were developed. Proposed
second mining will result in either leaving 40 x 60 foot pillars or 47 x 60
foot pillars and maintenance of a minimum safety factor of 1.5 for the
proposed pillar sizes at the given depths. Calculations (using three
methodologies) indicate proposed pillars will be relatively stable and slowly
crush over time.

The maximum extent of surface subsidence will be based on a 15 degree
angle-of-draw, confined within a horizontal distance of 500 feet from the area
of. proposed second mining and will not affect USFS lands in Section 25.

Overburden thickness and the proposed development method suggest the
area above second mining will be at relatively low risk for surface
manifestations of subsidence (tension cracking, catastrophic failure) and
accordingly, a relatively low risk is designated for potential impacts to
renewable resource lands and other environmental resources.

It is herein recommended that the above-identified amendment be
approved,
djh
9075R/53
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MAR 2 4 1988

D. Wayne Hedberg | G
Data Management Coordinator
State of Utah
Division of 0i1, Gas and Mining N
355 West North Temple RULL L
3 Triad Center, Suite 350 Gil., GRS & WG
Salt Lake City, Utah 84180-1203

Dear Mr. Hedberg:

We have received from your office a copy of Beaver Creek Coal Company's PAP
Amendment, Second Mining East of Escarpment, Trail Mountain #9 Mine, ACT/-
015/009-88A. - We were to review and provide any comments or recommendations to
your office concerning this proposal. Our response is to confirm telephone
conversations between Stephen Falk in our Price office with Pamela Grubaugh-
Littig of your staff. :

Beaver Creek's proposal to proceed with Timited second mining (partial pillar
split) is to occur only between crosscut 63 and crosscut 38 of the South
Mains. This area is entirely on State Section 36; the State of Utah controls
the mineral and surface rights. This proposal occurs on non-Federal coal and
surface and out of our jurisdiction to administer the Mineral Leasing Act.
The BLM has been approached by Beaver Creek to evaluate the proposal and give
opinion to the feasibility as an outside interest. We agreed to Beaver
Creek's request. Please refer to our comments below.

Beaver Creek hired Leonard Witkowski, P.E., from Englewood, Colorado to
calculate the minimum-size pillar that would not fail, thereby protecting the
escarpment. Mr. Witkowski used a method based on the work of Wilson and
Ashwin published in Mining Engineering, Vol. 141, in 1972. We (the BLM) have
evaluated this rock mechanic procedure and found it corresponded well to
classical methods found in SME, Mining Engineering Handbook, by Cummins,
Underground Mining Methods Handbook, by Hustrulid, and Rock Mechanics and the
Design of Structures in Rock, by Obert and Duvall.

The Wilson and Ashwin method takes into account that the center of the pillar
has the yield strength and the surrounding edges of the pillar constitute a
yield zone. The maximum stress on the pillar is zero at the ribs and
increases linearly inward to the middle of the pillar where the stress is the
maximum and equals the yield Timit. A formula was derived to calculate yield
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1imits of a pillar taking into account yielding areas of a piliar. Using this
formuTa, Mr. Witkowski concluded a 40x60-foot pillar would not fail with a
safety factor of 1.5 under 700-foot overburden and a 47x60-foot pillar would
hold up 1,330 feet of overburden.

We have used another method from Obert and Duvall to substantiate Beaver
Creek's conclusions. We looked at the exact partial pillar extraction
sequence that Beaver Creek proposed to use in the South Mains. South Mains
has 5 entries, with 4 pillars of 55x80-foot size. Beaver Creek plans to turn
'30-foot cuts on angle into each pillar. With a standard 20-foot-wide mining
cut, we figure that 4,550 ft.3 of coal would be removed from each pillar
based on an average 7-foot seam and mining height. The 55x80-foot pillar
would have 26,250 ft.3 Jeft remaining after the 30-foot angled cut (see
enclosed pillar extraction map). This scenario would give a 60 percent
recovery in the mains with no accounting for panel barrier piliars. A design
equation from Obert and Duvall is:

Sp = SV
P 1-Ra
Sp = average pillar stress (1b./in.2)

Sv
Ra

average vertical stress (1b./in.2)
recovery rate (%)

Some assumptions basic to rock mechanics need to be made. The vertical stress
s approximately equal to the amount of rock above the opening with the
standard force of gravity. Hence:

Sv = h- 144 in.2/ft.2
= density of overburden 1bs./ft.3
h = height of overburden (ft.)

This assumption is accepted by industry and experts, though exact vertical
stresses are very complex due to changes in geologic structures. For
simplicity, the density of the overburden is 144 1bs./ft.3, which is a
reasonable average of the various rock formations above. Hence, the vertical
stress used in calculation is a direct relationship to the amount of over-
burden. The overburden in the area of proposed partial pillar extraction
ranges from 1,300 feet to 1,000 feet. With the 60 percent recovery rate, the
stress on the pillar will range from 3,250 psi to 2,500 psi.

The strength of the pillar to resist the vertical stress can be estimated by
compressive tests on core samples or borehole gages. Compressive strengths of
11 core samples of the Hiawatha coal seam from the adjacent East Mountain area
gave a mean average of 3,575 psi, with a standard deviation of 760 psi. If
the vertical stress is greater than the strength of the pillar, failure will
occur. Hence:

F=Cp
Sp -
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F = factor of safety
Cp = compressive strength of pillar (1b./in. 2)
Sp = pillar stress (1b./in.2)

Using the mean compressive strength and the range or overburden étresses, we
calculate a factor of safety between 1.1 and 1.5.

This rock mechanics evaluation determines only failure of the pillar. It is
assumed that if pillars fail, subsidence effects will manifest themselves to
the surface in the form of cracks or ground Towering. This may or may not
happen. However, we feel with the calculated stress scenario and the fact
that large barrier pillars will remain in place on both sides of South Mains
that the strata will hold and no subsidence will occur. One must also realize
that a large pillar area in the 1st West panel was completely pulled before
the permit stipulation for areas of no second mining was issued. This area
was under the escarpment and no detectable subsidence failure has been
observed. We therefore give our opinion that Beaver Creek's proposal will not
cause failure of the escarpment.

Please contact Brent Northrup of my staff or Stephen Falk in our Price office
should you have any questions.

Sincerely your

strict Manager

Enclosure:
Pillar Map

cc: SD (U-921), w/encl.
Manti- LaSa] Forest Supervisor, Price, w/enc]
Beaver Creek Coal Company, w/encl.
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