9/14/2018 State of Utah Mail - Re: Crandall Canyon Draft Revised Reclamation Plan Preliminary Review

OGMCOAL DNR <ogmcoal@utah.gov>

Re: Crandall Canyon Draft Revised Reclamation Plan Preliminary Review
1 message

Steve Christensen <stevechristensen@utah.gov> Thu, Sep 13, 2018 at 2:29 PM
To: "Jensen, PJ" <pjensen@coalsource.com>

Cc: "Efaw, Matt" <mefaw@coalsource.com>, "Canning, Dave" <dcanning@coalsource.com>, "Rowell, Andrew"
<andrewrowell@coalsource.com>, "Madsen, Karin" <kmadsen@coalsource.com>, Daron Haddock
<daronhaddock@utah.gov>, Dana Dean <danadean@utah.gov>, OGMCOAL DNR <ogmcoal@utah.gov>

Good afternoon PJ,

| will have our review staff take a look at the proposed final reclamation plan. Once folks have a chance to look at it, |
think a sit-down to discuss the plan would be a good use of everyone's time before you submit it formally.

Talk to you soon.

Regards,
Steve

p.s. | have not yet heard back from the Forest on the outfall relocation to the bottom of Crandall Canyon. If | don't hear
back from them this week, I'll follow up with them first thing next week.

On Wed, Sep 12, 2018 at 10:06 AM, Jensen, PJ <pjensen@coalsource.com> wrote:
Hi Steve,

Please find attached the draft Revised Reclamation Plan for the Crandall Canyon Mines in Emery
County, Utah. As we have discussed, would you please review the plan for any problems or
issues prior to our formal submission of the Plan? You will note several revisions in the Chapter 5
text that do not relate to the reclamation plan. These are simple grammatical revisions made
during the spell check of the document.

We still need to complete the bonding revisions for this Plan, so that area is not included in this
email. We want to be able to include any revisions you or your team may have into those
calculations. The bonding calculations will be included in the formal submittal.

This Plan assumes that we have already relocated the mine discharge water outfall to the
Huntington Creek at the mouth of Crandall Canyon. The relocation of the UPDES outfall will be
addressed in a separate submittal, since we do not have final word from the Forest Service if the
discharge into Huntington Creek will be acceptable. It is also assumed that the iron levels have
dropped, and the mine water discharge does not require further treatment.

Please let me know if you have any questions or problems with the files.

https:/mail.google.com/mail/lb/AJQ_sAj11n-wBd2k6xSp1xCHXKND1OryujmVOuwvlikiB7vrBGDd/u/0/?ui=2&ik=b2057f09bc&jsver=K8SpjNhSmRc.en.&...  1/2
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Thank you for your help and patience.

Have a great day!

P fewscn

Engineering Technician
UtahAmerican Energy, Inc.
794 North ‘C’ Canyon Road
P.O. Box 910

East Carbon, Utah 84520
Phone: 435.888.4018

Fax: 435.888.4002

Email: pjensen@coalsource.com

Steve Christensen

Utah Division of Oil, Gas and Mining
1594 W North Temple, Suite 1210
Salt Lake City, Utah 84116

(801) 538-5350
stevechristensen@utah.gov

https://mail.google.com/mail/b/AJQ_sAj11n-w6d2k6xSp1xCHXKND10ryujmVOuwvlikiB7vrBGDd/u/0/?ui=2&ik=b2057f09bc&jsver=K8SpjNhSmRc.en.&...  2/2



WordPerfect Document Compare Summary

Original document: K:\Crandall\2016\C16-002 Midterm
Deficiencies\Originals\Chapter 5 original.wpd
Revised  document: G:\Current Drawings\MRP  Maps\Crandall

Canyon\Reclamation Plan Update\6-2018\Chapter 5 Text Revised
9-2018.wpd
Deletions are shown with the following attributes and color:
Strikeowt, Blue RGB(0,0,255).
Deleted text is shown as full text.
Insertions are shown with the following attribut
Double Underline, Redline, Red RGB(255,0

color:

The document was marked with 126 Deletio ertions, O
Moves.



CHAPTER 5

ENGINEERING
(R645-301-500)



SECTION

5.10
5.11
5.12
5.13
5.14
5.15
5.15.10
5.15.20
5.15.30
5.20

5.21

5.21.11
5.21.12
5.21.13
5.21.14
5.21.15
5.21.16
5.21.17
5.21.18
5.21.20
5.21.24
5.21.25
5.21.26
5.21.27
5.22
5.23

TABLE OF CONTENTS
CRANDALL CANYON MINE, MINE AND RECLAMATION PLAN

CHAPTER 5

ENGINEERING
DESCRIPTION PAGE
Introduction .. ... .. 5-1
General Requirements .. .. ............ ..o 5-1
Certification . ............c.o i il 5-1
Compliance with MSHA. . ....... . ... ... ... ... o ... ... 5-1
Inspections . ............ i 5-1
Reporting and Emergency Procedures . ........ A 5-4
Reporting a Slope failure........... Y.... G 5-4
Impoundment Hazards . ........ & .00 ... ... ... a0 . 5-4

Temporary Cessation . . ...... A SR, 5-4
OperationPlan. ................ W AR 5-4
General . ... .. 5-5

Previously Mined and Presently Mimed Aréas . . .................. 5-5

Mining Methods . . . ... . 5-10

Revised Pillar Design . . .......... . ... i, 5-16
Barrier Perimeters .. .. ... e 5-16
Annual Productionof Coal .. ......... ... ... . ... .......... 5-17
Accessto Future Reserves . ........ ... .. .. 5-17
Projected Mining for Planned Mine Life . ...................... 5-17



SECTION

5.24
5.25
5.25.10

5.25.11
5.25.12
5.25.13
5.25.14
5.25.15
5.25.16
5.25.20
5.25.30
5.26

5.26.3
5.26.4
5.27

5.28

5.28.1€
5.28.20
5.28.30

5.29
5.30

TABLE OF CONTENTS (Continued)

CHAPTER 5

DESCRIPTION PAGE

Operating Schedule and Employment .. .. ...................... 5-17

Safety Training . . .. ..ottt e 5-17

Fire Protection .. .. ... ... .ot 5-18

Water & Electrical Systems . . .............. ... &% ......... 5-18
Blasting .. ... 5-19
Subsidence . ......... ... i 5-20
Subsidence Control Plan .. .. ...........d oo, . ... .. .. 5-21
Surface Features Subject to Subsidence . . A U 5-22
Methods of Coal Removal . ........ V... U 5-23
Description of Physical Conditions ... ... ... ... ool ... 5-23

Measures to Prevent Subsidenc . A .. ....... .. 5-23
Subsidence Monitoring .. . . . A ... .............. 5-25
Anticipated Effects of Planned e 5-26
Mitigation of Damages . .. ...... 0 e oo 5-26
Subsidence Control 4 M .. ... .. o e 5-27
Public Notice of Pfoposed Mining . . .. ... . ................. 5-27

Mine Facilities . ....... 000 e i 5-27
CoalHandling ... ..ok . 4 it 5-31

en INCS . . v vt e 5-31
................................ 5-32
............................... 5-32
................................. 5-32

es & Water Treatment ... .............. 5-32
.................................... 5-33
..................................... 5-33
.......................................... 5-33

al of Coal, Overburden & Waste . . .................. 5-37

emoval, Handling and Storage .. .. ...................... 5-37
.............................................. 5-37

Development & Non-coal Waste Removal ................. 5-37

0CeSSING WaSte . . ..ttt 5-38

azardous Waste . . ... ... ... 5-38
Sediment Pond Waste .. ......... ... ... . i 5-38
Sanitary Waste . . ... o 5-39
Management of Mine Openings . .. .........outitireneenennnnennn.. 5-39
Operational Designand Plans ... ......... ... ... ... ... ... ......... 5-39

5-1



SECTION

5.32
5.33
5.34
5.35
5.36
5.37
5.40
541

542
5.42.10

5.42.40
5.42.50
5.42.60
5.42.70
5.42.71
5.42.72
5.42.80
5.53

5.60

TABLE OF CONTENTS (Continued)

CHAPTER 5
DESCRIPTION PAGE

Sediment Control . . ......... . . . . 5-39
Impoundments. . . ... ... ...
Roads ... o
Spoil.. ...
CoalMineWaste .. ...,
Regraded Slopes . . ............ ... ... .. ....
ReclamationPlan. ........................
General . .......... ... ... ... .. ...,

MW-1 Supply Well Abandonment,

Temporary Cessation . .......
Narratives, Maps and Plans .. . ... ..

Time Table . ...............

Final Surface Configuration . . ..."

Interim Reclamationd’. M. ... ... ..

Bond Release . . .¢........ . .. ..

5-1il



CHAPTER 5

FIGURES
FIGURE DESCRIPTION
5-1 Certification Report Sedimentation Pond
5-2 Sedimentation Pond Inspection Report
5-4 Maximum Subsidence Graph

5-5 Vertical Subsidence Distribution
5-8 Structure Map / Hiawatha Coal
5-10 Typical Shotcrete Installation
5-11 Typical Profile, Sou Pocket
5-12 Cross Section, Sou
5-13a
5-13a

5-14

5-15

(Note: Unless otherwise noted, figures follow Chapter 5 text)

5-1v



CHAPTER 5

LIST OF PLATES
PLATE NUMBER DESCRIPTION
5-1 Old Works
5-2 Mining Projections

Plates 5-2A, 5-2B and 5-2C have been removed.

5-3 Surface Facility Map
5-4 Proposed In-Mine Sump
5-5 Subsidence Control Point Lo

5-6 Truck Loadout
5-7 Rock Dust Silo
5-8 Electrical Substatio
5-10
Plate 5-11 has been ren
5-12
5-13
5-16 i (Removed)

5-17 mation Phaset)-Contours




CHAPTER 5

LIST OF PLATES (continued)

PLATE NUMBER DESCRIPTION

5-17A B.C.D Reclamation Cross Sections

5-18 Underground Bath House (As Built)

5-19 Hilfiker Welded Wire Wall Details (3 Sheets)

5-20 Original Surface Contour Map
5-17B Reclamation Cross Sections
5-18 Underground Bathhouse, As
5-19 Typical Road Sections, 3 sheets

5-20 Original Surface

New Foot Bridge



CHAPTER 5

LIST OF APPENDICES
APPENDIX NUMBER DESCRIPTION
5-1 Geomechanics Laboratory Report
5-2 Coal Pillar Sizing Report

5-3 Coal Pillar Safety Factor Calculations

5-4 Coal Pillar Safety Factor Calculations

5-5 BLM Report
5-6 Terratek Report
5-7 Method Used to Determine Maximum Su

Possible Subsidence
5-8 Subsidence Monitoring Pla
5-9 Deleted

5-10 an ontrol Plan (SPCC)

5-11
5-12
5-13
5-14

5-15 t Document & Specifications for Haul

Road Improvement Project

5 - vii



CHAPTER 5

LIST OF APPENDICES (continued)

APPENDIX NUMBER DESCRIPTION

5-16 Storage Pad Stability Analysis

5-17 Road Expansion (within permit area)
Safety Factor, Drawings

5-18 Fire Prevention Plan

5-19 Slope Stability Investigation Portal Pad

5-20 Bond Estimate (DOGM determination)

5-21 Reclamation Fill Stability Analysis Aa 1 Canyon Mine
Emery County, Utah

5-22 Crandall Canyon Mine Si

5-22(A) East Mountain Emergency D s Roads Reclamation Plan

5-23

5-23A

5-24 rotection Plan) Approval Letter

5-24A

5-25

5-26

5-27

5-28

5-29

al Lease UTU-78953)

ccovery and Protection Plan) Approval Letter
dification, Federal Lease UTU-68082)

Survey Letters of Notification

ervice Trailhead Parking Arrangement

Crandall Canyon Mine Memorial, Emery County, Memorandum of Agreement
Slope Stability Analysis Report, RB&G Engineering

Burma Evaporation Pond

5 - viii



CHAPTER S

ENGINEERING

5.10 Introduction

This chapter will present the Operation Plan, Reclamatio esign criteria, and
Performance standards which will affect the mining operations of
facilities and structures have been and/or will be designed in suc
impacts of mining operations at the mine site.

the potential

5.11 General Requirements

inent to the operations of the
tions are presented in the
1gn within the R645-301-500

The methods, calculations, maps, pla
Crandall Canyon Mine Facilities and s
following sections. These designs are re
regulations.

5.12 Certification

s, as required will be prepared by or under the
direction of and certifi eer or land surveyor.

5.13 Comn e ations and MSHA Approvals

, the surface of the mine site is inspected on a quarterly basis, as
inspections as deemed necessary by the governing agency. All mine
1 a quarterly basis and/or more often if deemed necessary by MSHA.

GENWAL will ¢ with the requirements of both DOGM and MSHA regarding these facilities.

5.14 Inspections
All engineering inspections, except those described under R645-301-514.330, will be

conducted by a registered professional engineer or other qualified professional specialist under the
direction of the professional engineer.

5-1



The existing sedimentation pond will be inspected by a professional engineer or a qualified
person under the supervision of a professional engineer on an annual basis. The inspection report,
see Figure 5-1, will be certified by the professional engineer and be provided to the Division as part
of the annual report.

Quarterly inspections will be performed by a qualified person for appearance of structural
weakness and other hazardous conditions, as specified in R645-301-330.

CERTIFICATION REPORT

On ,199 , an inspection of GENWAL Resources sedim
the following:

mber 1 revealed

A. The pond has been constructed and maintai ccordance with roved plan.

B. The pond's embankment appeared so
conditions.

s of instability or hazardous

The water evaluation was feet.

e above inspection on this pond to comply with R645-301-514 and do
tion to be a true and accurate representation of the pond at this time.

Signature

Date
Figure 5-1. Certification Report Form.



SEDIMENTATION POND INSPECTION REPORT *

DECANT CONTROL
DATE TIME LEVEL  DISCHARGE DEVICE  DIKE INSPECTED BY

finstability, structural weakness, and other hazardous conditions; and
readings.

Figure 5-2. Sedimentation Pond Inspection Report Form.



The Sedimentation Pond Inspection Report Form is used to record information from each
inspection and is located at the mine site.

5.15 Reporting and Emergency Procedures

5.15.10 Reporting a Slope Failure

At any time a slope failure occurs which may have a potential a
property, health, safety, or the environment, GENWAL will notify th
problem and of any remedial measures planned to correct the pro
inspection of the sedimentation pond discloses that a potential h.

effect on public,
n promptly of the
any examination or
Division will be
to correct such
hazards. GENWAL will comply with any remedial measur and agreed
upon by the operator.

5.15.20 Impoundment Hazards

If any examination or inspection discloses that a azard exists, GENWAL will
promptly inform the Division of the finding dures formulated for public
protection and remedial action. If adeq : rmulated or implemented, the
Division will be notified immediately.

GENWAL will notifi possible. GENWAL will effectively support and
maintain all surface ac rground operations, and secure surface facilities in
areas in which there would tions but operations would resume under an approved

Or MOT¢ i wn that a temporary cessation will extend beyond 30 days, GENWAL
will subm 1Vis otice of intention to cease or abandon operations. This notice will be
as required b 5.321.

5.20 Operation Plan

This section presents the operations plan for the Crandall Canyon Mine.



5.21 General
This section presents a description of the plan for operation of the permit area, including
descriptions of previously mined and presently mined areas, surface and subsurface facilities, land

owner and right-of-way maps, permit area maps, and other feature maps which apply.

5.21.11 Previously Mined and Presently Mined Areas

Plates 5-1 and 5-2 show the location and extent of past and prese
operations.

erground mining

5.21.12 Existing Surface and Subsurface Facilities and Featu

The locations of surface and subsurface man-mad hrough, or
passing over the proposed permit area are combined on er detailed
plans are as shown on Plate 5-4 (In Mine Sump), Plate ate 5-6 (Truck

Loadout Facility), Plate 5-7 (Rock Dust Silo), Plate 5- i station), and Plates 7-4A and

The design and details for the USES ithi a are shown on Plate 5-19,
sheet 5 of 9 (Concrete Turnaround), shee road), sheet 7 of 9 (Gabion

5.21.13 Landowners and Rig ' A Interest Maps
subsurface, included in or contiguous to the

permit area, are shown
is shown on Plate 5-2.

a small portion of the SW1/4 of section 5 had been included in the permit area. Expansion of the
surface facility area requires the inclusion of this fee section within the permit area boundary.



GENWAL is requesting an Incidental Boundary Change in order to mine a long, narrow
block of coal adjacent to projected longwall panels in Section 2, T. 16 S., R. 6 E. This block
contains about 40,000 tons of federal coal that would not otherwise be mined. An Incidental
Boundary Change would allow for maximum recovery of the coal reserves by allowing the longwall
setup entiresentries and panels to be moved westward but, in no case, would the longwall panels
extend into the 22--degree angle projected downward from the surface expression of the Joe’s
Valley Fault. The amendmgtheamended permit boundary would include approximately 50 acres in
T 16 S, R 6 E as the Incidental Boundary Change area. Refer to Plates 1-1 and 5-2 for GENWAL’s

om their proposed
a. This coal would
south because of
limited access.

GENWAL will obtain a coal right-of-way (applicati the BLM
in order to extend the longwall panels up to the western tending the
longwall panels to the western edge of section 2, a tot
could be mined in this area of the mine. The Incident
mining only. The right-of-way would accommodate
longwall panels allowing the panels to be extended to the
description for the area included in the Inci :

ge area would consist of first
oms and barrier pillars for the
ndary of section 2. The legal
s follows:

T.16S.,R. 6 E. Section 3 10 acres

SE1/4 10 acres
20 acres

10 acres

50 acres

ederallease UTU-78953 (South Crandall tract) on June 2003 (refer to
ry information.) Lease UTU-78953 is described as follows:

T. 1 Section 4 W1/2 SW1/4, 80.00 acres
S1/2 SW1/4 NW1/4 20.00 acres

Section 5 SE1/4 160.00 acres

S1/2 SE1/4 NE1/4 20.00 acres

Section 8 E1/2 320.00 acres

NE1/4 NW1/4 40.00 acres

S1/2 NW1/4 80.00 acres

Section 9 NW1/4 160.00 acres

TOTAL 880.00 acres



GENWAL Resources acquired the SITLA/PacifiCorp sublease in February 2004 (Refer to
Appendix 1-14 for right-of-entry information.) This sublease is described as follows:

T.16 S.,,R. 7E. Section 8 NWY“NWY, 40.00 acres

GENWAL Resources acquired the Nielson Fee Lease in April 2004 (Refer to Appendix 1-15
for right-of-entry information.) This sublease is described as follows:

T.16S.,R. 7E. Section 8 SWV,

It should be noted that throughout this Mining and Reclam
(1080 acres) of Federal Lease UTU-78953, the SITLA/PacifiCo
Lease tsare collectively referred to as the South Crandall leas
South Crandall mining area and other similar terms.

the combined area
the Nielson Fee
dall tract, the

GENWAL Resources acquired the modification
(Refer to Appendix 1-15 for right of entry informatio

U-68082 in February; 2005.
ation is described as follows:
T.15S.,R. 7 E. Section 32 80.00 acres
40.00 acres
otal 120.00 acres

o those designated areas as shown on the drawing in
along the perimeter of the parking lot is maintained for public

To provide for be 1zation of this area the trailhead will be expanded slightly, by less than 0.01
acres, by removing'an irregular part of the bank at the upper end of the lot. (Refer to Appendix 5-
26). Within this area of excavation topsoil will be salvaged and stockpiled in accordance with the
approved reclamation plan. A minimum of 24" of topsoil/subsoil will be salvaged and stored at
topsoil pile #4 located at the mouth of Crandall Canyon. A minimum of 32 cubic yards of topsoil
material will be salvaged from this bank. Any additional material below the top 24" which, based
on visual observation, appears to be suitable growth medium will also be salvaged. Once this
additional topsoil material has been placed on the existing storage pile, it will be re-vegetated as

5-6a



required by the Forest Service special use permit. The newly created slope-bank at the tTrailhead
will be re-seeded with a final-reclamation seed mix, exclusive of any clover and/or alfalfa.

5 -6a



5.21.14 Mine Maps and Permit Area Maps

Plate 1-1 shows leases of the existing permit area (including the South Crandall lease area
and the U-68082 lease mod area) and defines the Incidental Boundary Change area. Plate 5-2
shows the boundaries of all areas affected by mining operations, including the proposed
underground workings within the IBC area. Plate 5-3 shows the disturbed surface area within the
permit area including the culvert expansion. The location and extent of potential subsidence is
shown on Plate 6-2.

5.21.15 Land Surface Configuration Maps

Topographic maps used by GENWAL to depict surface co permit area are

represented on Plate 5-3.

sed Features

5.21.16 Maps and Cross-Sections of the Features an

Maps produced by GENWAL show the facili
(Plate 5-3), explosive storage (there is no explosive
discharges (Plate 7-5). These maps are locat

ea, disturbed area boundary,
the surface), and point source
ion.

5.21.17 Transportation Facilities Map

to be constructed and used by the
g this section include Plates 5-3, 5-6, 5-10,

This application describes each road
applicant as required by R645-
5-19, 7-5, 7-5A, and 7-5C.

¢ located on Plates 5-3, 5-6, 5-7, 5-8, 5-18, 7-5, 7-5A,

> posted, maintained, and removed by the operator; will be of uniform
°n and read, be made of durable material, and conform to local laws and
ained during all activities to which they pertain. Identification signs will
be placed, maintained, and marked in accordance with R645-301-243.

5.21.24 Mine and Permit Identification Signs

Mine and permit identification signs will be displayed in accordance with R645-301-
521.240 through R645-301-521.244.



5.21.25 Perimeter Markers

The perimeter of all areas affected by surface operations or facilities are or will be clearly
marked.

5.21.26 Buffer Zone Markers

Signs which have been or will be erected for buffer Zones as required by R645-301-731.600
will be clearly marked.

5.21.27 Topsoil Markers

Markers have been and will be erected to mark where tops
material is stockpiled as required under R645-301-234.

ion-supporting

5.22 Coal Recovery

The Bureau of Land Management (BLM) and th
govern the conservation and royalty payme

e Division of Natural Resources
ithin GENWAL’s proposed
ining can occur within the
new area. A Resource Recovery Protect
federal coal will be mined in accordance

seams in this general ar ally referred to as the Hiawatha and Blind
Canyon (lower and up Drilling which began in March of 1985, and has
since concluded, revea not of mineable thickness in previous Lease Area.
In the South Crandall lease re mineable. In the U-68082 lease mod area only the

ENWAL has committed to drilling 150 foot “up-holes” every
half-m i ) second mining. Installation of the 150 foot up-holes will allow for
i overlying seams for coal production. Mine development plans for the
oped and submitted for approval if the horizontal extent and mining
conditions make the upper seam economically feasible. The BLM has determined the upper
seam is not mineable and during 1985, approval was given by both the BLM and the Division to
commence pillaring of the lower seam.

upper seam ¥V

GENWAL will mine from rock to rock in areas where coal is less than 8' thick and geologic
conditions allow. However, in areas where the top is poorly consolidated (i.e., shale partings are
present with laminae of carboniferous materials with slickensides) and the roof is not self-
supporting, coal top may be left. In addition, on development only, in areas where the coal is more
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than 8' thick, coal top or bottom may be left. Within the physical limitations of the mining
equipment retreat coal will be mined rock-to-rock in order to maximize resource recovery.

GENWAL has found that in areas of the mine, cutting coal higher than 8' on development
results in excess rib sloughage, exposing miners to unnecessary dangers. GENWAL has found that
width to height (w/h) ratios lower than 5.6 results in large slabs (2' - 3' thick and 8' high) separating
from pillars and sliding or rotating into the entry. These slabs cause an immediate safety hazard to
personnel working or traveling in the area and may be classified as accumulations by MSHA.
Cleaning up the slabs results in more slabs sloughing which reduces the size pillar and results

in entries that are wider than legally allowed. For these reasons, GENW ot cut higher than
8' on development. Although maximum recovery is an import n criteriaon, other
considerations must be looked at in the final analysis in the extracti factors consider

the insurance of protection of personnel and the environment. be recovered

in the following areas:

1. Areas where the coal thickness is les . i height is not
feasible under current economic con

2. Solid coal barriers will be left to protect m from mined out panels and to
guarantee stability of the ies for the i

3. Solid coal barriers will be le yecn | anels for roof and floor protection.

4. When extreme ha st, and personnel safety is compromised, coal

1 that area of concern.

elopment in coal height of 8' or greater, top and/or bottom coal may

ere the coal height exceeds the effective mining height of the mining
t, including longwall equipment, either top or bottom coal will be left.

Mining in the South Crandall lease area will be done in accordance with the approved Resource
Recoverand Protection Plan (R2P2) (See Appendix 5-24). This plan was recommended for approval
by the BLM on Nov. 12, 2004. This plan states that full extraction mining (i.e., longwall mining)
is not authorized in panels BC-4 and HIA-5 in areas with less than 600' overburden unless it can be
determined that these areas can be mined without adverse impacts to the Little Bear Canyon

5-9



municipal watershed. Final approval of full extraction mining in these panes will be addressed as
amodification to the approved R2P2. Multiple seam mining beyond spring site LB-7 in Little Bear
Canyon is contingent upon a monitoring plan approved by the Division in concurrence with the
Forest Service at least two years prior to mining in that area.

Maps 5-2 (BC) and 5-2 (H) and Appendix 7-63 show the areas with less than 600' cover affected by
this R2P2 condition. These maps show which areas are planned for longwall mining and which
areas are planned to be mined with continuous miner units.

Accordingto stipulation #17 of Federal Lease UTU-78953 (see App. 1-13 tle Valley Special
Service District water treatment plant (constructed as water replaceme e Bear Spring) must
be operational prior to mining in the following areas:

. Mill Fork Graben - Area within 1,000 feet of the so
(corner of Sections 8,9, 17,and 16 in T, 16 S.,

Section &

. North of Little Bear Spring (possible water-b
of the southern boundary of the lease in Section

tem) - Area within 1,000 feet
., R.7E., SLM).

It should be noted that under the currentl
either of these areas. The water treatme

mining being proposed in
pletion in January 2005.

5-9a



5.23 Mining Methods

GENWAL will use both Room and Pillar and longwall mining methods for coal production.
Projected mine development is depicted on Plate 5-2. In general, room and pillar development
mining will be accomplished using continuous mining methods. Retreat mining will use longwall
mining and room and pillar methods. The mine plan has been developed to maximize coal recovery
in an economical manner.

s which are not
SHA roof control
e presence of stream
illar methods will

Second (recovery) mining by continuous miner will occur in tho
longwall mined (Plate 5-2) and will be done in accordance with the app
plan. Specifically, in areas where long-wall panels cannot be installe
buffer protection zones or in perimeter areas with irregular boundari

reasons may dictate some pillars or partial pillars re
submains, and fire breaks will be left until final retr serve no useful purpose.
Mining in the Incidental Boundary Ch imarily of longwall gateroads,
setup rooms and barrier pillars. (No roo i ini onducted in the Incidental
Boundary Change Area or adjacent areas! i with continuous miners. The
longwall entries will be extended to the we
of draw projected from the surface expressio
during mining in the Incidenta
No surface disturbance or b
to Plate 5-2.

nd consequently, no subsidence will occur.
the Incidental Boundary Change area. Refer

1d of the hole. The drill will again drill ahead. This sequence will
fault gouge is encountered in the hole or the entry has been developed

substantial water is produced from the drill holes or the fault. Any appreciable
outflow from the fault will be monitored.

At least one horizontal hole will be drilled in the headgate and tailgate of each panel. Should

water be encountered by the drill hole, the hole would be evaluated. If flow is low to moderate and
the flow rate diminishes, drilling would be re-initiated. However, if the flow is high (greater than
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50 gallons per minute) and the end of the hole close to the fault, the hole would immediately be
plugged and entry development would stop at least 10 feet from the end of the hole.

Although large amounts of water and high pressure have not been previously encountered
by mining near the fault, an emergency plan to handle water inundation from the fault has been
developed. The plan consists of the following actions:

—

. Pull equipment back from face

2. Erect two Kennedy stoppings at least 2 feet apart

[98)

. Place appropriate sized de-water pipe w/valve at botto
4. Pump quick drying cement into the space betwee topping

5. After minimum drying time, close water v.

5.23.10 Mining Operation

{iawatha seam. Coal was produced
955 and was sold locally for domestic use.
Certain sections of the old- p ( at water sumps, ventilation, and coal haulage
facilities were re-establis % i : e manner in which the old workings were

hasve accessed the Hiawatha seam by drifting into the seam from the
ca for the Hiawatha seam has three entries: one intake ventilation entry,
which will also s a haulage route, one neutral coal haulage conveyor entry, and one return
airway. The portalfaccess area for the mine has the necessary surface support items such as a
ventilation fan, conveyor belt drive, power, etc.

coal outcrop.

5.23.20 Mining History

The Hiawatha seam, is the only seam to be mined on the leases, has an average thickness of
7.5 feet. The coal heights encountered range from 5.5 to 11 feet except in the sandstone roll area
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which is approximately 4.5' high as shown on Plate 6-2. The coal within the permit area is high
volatile bituminous. The seam will be accessed at an elevation of 7895 feet. The old works in the
Hiawatha seam are accessible and it appears that the immediate roof is a competent sandstone, with
bedding ranging from laminated to massive, interrupted by an occasional shale-siltstone lenses
varying in thickness from approximately six-inches to two-feet. Roof falls in the old works are
confined to the siltstone lenses, and where observed, are usually at intersections of rooms and entries.
Falls are generally over the width of the opening extending rib to rib and less than 2-feet thick. The
historic mine development plans for the Hiawatha seam are illustrated on Plate 5-2.

Mining was completed in lease ML-21569 as shown Plate 5-2
system with 100' X 60' pillars, has been developed off Main West and
northern boundary of the lease, while 1st Right, a five-entry syste
developed up the western side to the northern boundary of the le
for development of pillar sections 1st Left through 9th Left i the bleeder
for these pillar sections. 1st Left through 9th Left sectio illared. Ist

rth, a four--entry
e eastern side to the
pillars, has been

711l be accessed by the use of the Main West section.
hrough Section 35. Longwall panels will be developed

Main West will be
i e 5-2.

north off Ma

accessed from Main West by a five-entry system (South Mains)
which ¢ the Main West Section along the eastern edge of the lease as shown
on Plate 5- eder system, 2nd South Bleeder, will be developed in conjunction with
5-2). Longwall mining will commence with 1st Right South longwall
panel and end th Right South longwall panel and will be accessed from South Mains.
Lease UTU-68082 in Section 1 and 6 will be accessed by the use of the South Mains
developed in State Lease ML-21568. Sections 1st Left South through 11th Left South will be
developed in that order with the bleeder be developed in conjunction with each section. One
longwall panel will be pulled on the east side of South Mains between 1st and 2nd Left South
sections (Plate 5-2). 3rd through 11th Left South sections will be room and pillar sections.
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GENWAL has made application to the BLM for a right-of-way in order to access federal
coal reserves in sections 3 and 10, T. 16 S., R. 6 E. This Incidental Boundary Change application
is for a 50--acre modification to the existing permit boundary.




5.23.3 Underground Equipment

Typical mining equipment used in this area will be employed to mine coal in this permit area.
Two continuous miners will be employed to mine coal in this lease area. The following is a list of
equipment, or equivalent, that may be utilized underground and on the surface as required:
Joy Miners (2) 12 cm 12 (5.5 - 11.5' cutting height)
Roof Bolters (2)
HDDR 13 Fletcher (Min. 6' operating height) (2)
TD143 Lee Norse
Feeder Breakers (2) Stamler 54" (1) Long Aird

Battery powered scoops and face haulage
Various Electrical Equipment
Long Airdox continuous haulage syste

Stamler continuous haulage system

-7"height) H & B pan line

ed mining area, conclusions from existing drill hole data (see Appendix
tabases excludes the possibility of multiple mineable seams being present.
The coal seam to be mined on the GENWAL leases occurs in the lower part of the Blackhawk
Formation. The Formation tsecomprisedofcomprises approximately 1000 feet of gray carbonaceous
shales, siltstones, coals, and interbedded sandstones of late Cretaceous age. The Star Point
Sandstone, a massive cliff forming 700 to 900 foot thick sandstone unit, underlies the Blackhawk
Formation and its top serves as a useful lithologic landmark in the area.



An isopach map of the Hiawatha coal seam overburden appears in Plate 6-6. Overburden
thickness above the area to be mined in the permit area ranges from 750' to 2400'. Coal pillar height
ranges from 5'to 10'in the permit area. A uniaxial compressive strength of 2400 psi (geomechanical
tests, Appendix 5-1) was used in the pillar safety factor calculations.

The formations in the physiographic area dip gently 1 to 3 degrees westward off the west
flank of the San Rafael Swell. However, locally the mine is relatively flat experiencing a 0 to 2
degree dip to the southeast. The regional structure is broken by several north-south trending, high
angle normal faults which offset the lithologic units from less than 1 foot t eet or more. No

5.23.5 Initial Pillar Design

Methods used to evaluate safety factors of the pillar i endix 5-2.
Current data indicate that minimum acceptable safety fact . . culations of
previous pillar safety factors are found in Appendix 5- 568 pillar safety factors for
rooms and main entries ranged from 1.37 to 1.96 and ectively. Pillar safety factors
for rooms and main entryways in Lease ML-21569 r. 1.47 to 2.45 and 1.78 to 4.37,
respectively.

As the ratio of pillar length to heig i regarded as being able to bear
and load. The pillar recovery plan curre SHA, DOGM, and the USFS was

to evaluate the use of 60 and rooms during panel development.



5.23.5 Revised Pillar Design

Because pillar sloughage did not develop as had been previously calculated, a new pillar
design study was undertaken to determine more precisely the existing site conditions. Using values
obtained from the above studies, coupled with the new Seratta studies, and 10 years of mining
experience at the Crandall Canyon Mine, a new pillar design was determined. The new data
conclude that safety factors alone are not adequate for sizing pillars and that site specific overburden
conditions must be considered. The table located on page 29 in Appendix 5-2 present the new
factors of safety developed for pillar size and overburden thickness.

Roof span design is derived from the accepted practice in th. Plateau of 20 foot
entry and crosscut widths. Previous experience in the Crandall
supported this roof span width. Roof spans in Leases ML-21
entries and crosscuts. Roof support bolting will consist of a with 5 foot
centers during development of each section with the excepti i 6838. This
lease has roof support consisting of a minimum of 4 fi i ith 4 foot centers. The floor

of the coal seam grades from a clayey shale less tha 0 massive sandstone.
5.23.6 Barrier Perimeters

The barrier pillar around the peri n designed according to Utah
mining regulations which is based upon th

. The following selected points were used to

Overburden Barrier Coal Height

550 feet 50 feet 6 feet
1550 feet 100 feet 6 feet
1700 feet 108 feet 6 feet
1500 feet 97 feet 6 feet



5.23.7 Annual Production of Coal

Annual coal production in 1991, 1992, 1993 and 1994 was 877,500, 1,178,089, 1,474,824
and 1,660,900 raw tons, respectively. During 1993-1995 total production tonnage was
approximately 1,750,000 raw tons annually. This production was achieved by the use of continuous
mining machines, continuous haulage equipment, and/or diesel driven coal haulers. From 1995 to
the end of the century total production coal tonnage is forecasted to be 2,500,000 tons, with the aid
of longwall mining.

5.23.8 Access Tto Future Reserves

Access to future reserves will be maintained by the Nort in West entries,
Ist North, and 1st Right sections. North Mains will maintai
West. Main West will also maintain access to the west
access to the north and east, while 1st Right will mai
5-2 and page 5-15A). Access to federal coal south a
South Crandall LBA) will be maintained.

north and west. (See Plate
ellanback fee parcel (i.e., the

5.23.9 Projected Mining by Future Per [ ife of the Mine

All coal around the pern

The mine is equipped with modern emergency facilities and has an organized safety program.
All mine employees are required to meet MSHA first aid and safety training requirements. Visitors
are required basic training before entering the mine.



5.23.11 Fire Protection
Fire protection will be maintained in accordance with all Federal and State regulations
pertaining to coal mining operations. Additionally the fire prevention plan can be found in Appendix

5-18.

5.23.12 Water Systems, Dust Suppression, Dewatering, and Electrical

tely 3.0 acre feet
djoints and sealed
to prevent seepage.
immer installed,

The sump areas, as shown on Plate 5-4, will have a capacity of app
of water. The impoundment walls are constructed of concrete blocks wit
on both sides. All the contact areas around the walls are sealed wit
These sumps are constructed to allow the sediment to settle out a
as shown on Plate 5-4, to allow the water to be pumped directly.t
permit. All water pumped to Crandall Creek will meet all e itati e sampled
in accordance with the UPDES permit requirements. tion of the
UPDES discharge point.



5.24 Blasting

There are no structures or dwellings within one mile of the mine permit area; there are no
residents within one half mile of the blasting site.

All surface blasting will be done under the direction of a person trained, examined and
certified as provided for under the R645 coal rules, Section 105, which is regulated by the Utah
Division of Oil, Gas and Mining.

The use of explosives will be done in accordance with R645- nd all applicable
Federal laws for storage and use.

All records as required in R645-301-524.700 will be kept i t the office for
a period of at least three years.

GENWAL will post blasting signs, in accordan . and 512, that
is along the edge of any blasting area that is within 10
any other road provides access to the blasting area, as w
public roads.

Signals, audible withi >n prior to and after the blast as outlined in
aining a description of the signals.

more than 5 pounds of explosives, GENWAL will publish a schedule
blasting plan to the Division for approval. The blasting plans will be
3A.

of the blasts @
included in Appe




5.25 Subsidence

The term "subsidence" applies to the deformation or movement in the overburden. The
thickness of the overburden ranges from zero at the outcrop to approximately 2400 feet, as shown
on Plate 6-2. In general, the strength of the overburden is typical of the late Cretaceous sediments
being mined in Eastern Utah and Western Colorado. However, it should be noted that the
overburden at the Crandall Canyon mine has substantially more massive sandstones than in other
areas (i.e., the Deer Creek Mine). Thus, providing greater overburden strengths and reducing the
potential for significant subsidence.

aximum subsidence
ussed in the text

Four methods have been utilized to arrive at the range of the p
at the Crandall Canyon Mine. The methods are: Dunrud’s (USG
below); Boundary Element Method (BEM) using "TABEX-2D"
(FEM) simulation using "ANSY'S (Appendix 5-6); and the
Technique (Appendix 5-6). The amount of subsidenc
respectively. Experience at the mine indicates that t i ost accurately
represents specific site conditions under room and pi itd
3.34" under longwall conditions.

The magnitude of vertical subside
stratigraphy, mining technique, and dista
completed in 1980, based upon a study o de
Colorado, (USGS 1980), the maximum amo = expected is equal to 70% of the coal
height extracted, (Figure 5-4). curves are included because the overburden
characteristics are similar tg ‘ andall Canyon and the lack of reported data
indicating amounts of s < sround coal mines.

height, overburden depth,
ccording to Dunrud’s work

The maximum
cxamples of 70% of the coal height extracted. Thus, to
sed within this report. The maximum value may be reduced
the mining areas, 1.e., 20% of the coal is expected to be
areas ‘at the Crandall Canyon Mine and approximately 12% for the
near an unmined solid pillar the maximum amount of subsidence is

work by Gen

agnitude of subsidence that may occur is 3.9 feet at a point 40 feet east of the
section line between Sections 5 and 6 and 1522 feet south of the section line between Sections 32
and 5. The values were calculated by reducing the coal heights shown on Plated 5-2 by 20% which
represents the unrecoverable coal in the pillared areas (using a six foot coal height), then multiplying
by 70% to obtain the maximum possible subsidence value from Figure 5-4 which assumes a worse
case scenario. The subsidence values were reduced according to Figure 5-5 for areas that border a
barrier pillar along the perimeter of the lease shown on Plate 5-2.
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Horizontal movement which would create slope failure along the escarpment is not expected
to occur due to subsidence because only limited coal outcrop occurs within the lease (the east side
of the lease area). Within that area of old works no pillar extraction is anticipated.

As with areas in the western part of lease SL-062648 and at the Co-Op's Trail Canyon and
Bear Canyon Mines and the Beaver Creek #4 mine, no escarpment failure has occurred. Horizontal
movement creating tension or compression cracks eanmoetcannot be projected due to the overburden
thickness and lack of jointing density and attitude data along the surface rock exposures.

In addition, GENWAL will second mine no closer than 200 fe
exception of portals) and, in accordance with Forest Service Stipulatio
within a zone that might impact the Joe’s Valley Fault. This are

outcrop (with the
mining will be done
by a 22--degree

used to project the outer limits of subsidence. Thus, subside ’s Valley
Fault. If subsidence does occur along the western peri nce will be
maintained within the mining permit boundary. No s will be affected. On the
Dellenbach fee tract mining will not extend closer tha e outcrop (other than portals)

and timing for the Dellenbach tract, and the
are shown on Plate 5-2.

It 1s accepted practice in this are C s of information for subsidence
evaluation. The sources are: 1) "Some . oic Factors Controlling Coal Mine
Subsidence in Utah and Colorad otogt Survey Professional Paper 969, by C. Richard
Dunrud, 1976, and 2) "SME i dbook",” Volume 1, by Arthur B. Cummins
and Ivan A. Given, 1973 the above source material are tempered by
on site evaluation and
overburdens with simila
is shown on Plate 3-1, 3-1a
sides of the hi
Canyon

. The topographic map shows the relative steep sloping
Crandall Canyon Creek, Blind Canyon Creek, and Horse

5.25.1(

The S ontrol Plan contained herein addresses specifically those items that are
required by R64 525 Pertaining to Subsidence. This plan is an amendment to the original
application filed on'December 17, 1980, by GENWAL the SUBSIDENCE CONTROL PLAN FOR
GENWAL COAL COMPANY, INC., as prepared by David A. Skidmore and L. G. Manwaring of
Coal Systems Inc., on August 28, 1981; and the Mid=term permit revisions dated 5-30-86. The
format of the currently approved COAL SYSTEMS report will be used with the conclusions based
upon the results of the drilling of the Blind Canyon seam which was obtained in April; 1985, and the
Hiawatha seam data obtained to date during mine development. The original application was
submitted pursuant to the following: Title 40, Chapter 10, Utah Code Annotated, 1943, as amended,
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the "Cooperative Agreement between the United States Department of Interior and the State of
Utah"; the Surface Mining Control and Reclamation Act (P. L. 95-87); and all regulations
promulgated under those Acts affecting mining operation conducted in the State of Utah.

It should be noted that, according to the stipulations of federal lease UTU-78953, there will
be no second mining or subsidence under Little Bear Creek within the South Crandall lease area.
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Surface Features and Facilities Subject to Subsidence.

records indicate
ay and public or
and 5-3) within the
ea confirmed the

An examination of the surface area as well as of state, federal, and
there are no manmmademanmade structures, utilities—right=of=ways’ ri
private resources necessitating protection from subsidence (Plates 5-
mine permit boundaries. In addition, aerial inspection of the permi
absence of existing man--made structures. The occurrence of sub

damage or diminution of value of properties or foreseeable ts of mine
subsidence on groundwater resources are discussed in C rea include
Crandall Canyon Creek, Blind Canyon Creek, and th se Canyon.  Both forks of
Crandall Creek are considered to be perennial at lea al lease boundary with State

Lease ML-21568.

The surface in the area is controlleg mini nited States Forest Service
with a small southern parcel of land owne ) he land is used for domestic
grazing in the areas of gentle slope and wi
vegetative resources will not be negatively , dence. Thus, the current land use is
expected to continue. Similar i : i practices exist at Beaver Creek #4 Mine and

any do develop, as viewed from the bottom of the canyons
subsidence of three feet when viewed from below and at a

Since the al submittal, several operations and construction modifications have been
submitted to satisfytegulatory compliance requirements. Consideration was given to the subsidence
experienced at nearby mines (CO-OP, Beaver Creek #4) exhibiting similar overburden composition
and mining methods, on site inspections at the operating Crandall Canyon, CO-OP and Beaver Creek
#4 mines and calculation based upon a-generally accepted formulas using limited physical coal
strength data in determining coal pillar sizes, barrier pillar design and direction of mining. The
aforementioned mines were observed from the surface to note any surface effects from subsidence
from pillar mining. No substantial affeetseffects from mining have been observed. The Crandall
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Canyon Mine has pillared coal in areas with as little cover as approximately 200' of overburden. The
CO-OP

and Beaver Creek #4 mines have pillared under the same types of escarpments as are located at the
Crandall Canyon Mine with no apparent failures.

5.25.11 Methods of Coal Removal

The reserve area will be mined in the room and pillar and longwa s. These methods
are described in Section 5.23 of this chapter.

5.25.12 Description of Physical Conditions

The depth of cover is shown on Figure 6-6. Sea i oal seam is
shown on Plate 6-3. The Bear Canyon and Blind Cany i on Plates 6-4
and 6-5). Structure of the top of the Hiawatha seam
Lithology of the area is found in appendix 6-6. Othe gress, interval, subsidence, and
lithologic maps within this section and in the mi i Iso address the description of
physical conditions.

5.25.13 Measures to Prevent Subsidenc

In areas where mining > surface movement, steps will be taken to

control or prevent subsiden : ce, permanent support can be achieved by
selectively mining certain s, lea of coal, and/or by not mining specific areas.
Although planned sub outside of the permit area due to the mining of the
Hiawatha coal seam wi dall Canyon Mine, potential subsidence may occur

within areas of retre

ining only areas which significantly reduces the potential chances of
subsidence.

3. Research indicates that a 20--degree "angle of draw" be used to project maximum
extent of subsidence.



A 20--degrees angle-of-draw was used to project a protection area for perennial
streams within the mining area. The 20--degree angle was determined by two
documents which show this angle of draw to be representative of the area. A Bureau
of Land Management letter to the Utah State Division of Oil, Gas, and Mining dated
Dec. 11, 1991 states that possible draw angle should be in the 15 to 20 degree range.
This conclusion was made on previous history of subsidence occurring in the
Wasatch Plateau/Book Cliffs area. This letter is provided as Appendix 5-5.

idence Over the
tions, subsidence
hat there may be a
fthe leased area,

Appendix 5-6 is a report, "Preliminary Study of Potentia
GENWAL Coal Mine*.” This report includes subsidenc
history, analysis, and charts with final conclusions
maximum subsidence result of 3 to 4 inches within
and the angle of draw is expected to be approxi

4 Protection of perennial streams using onl d within a
20--degree angle of draw of the stream e Division of
Wildlife Resources, the Division of ning, and the United States
Forest Service consider all perennial str important to wildlife. A buffer
zone is shown on Plate 5-2 whe i ake place until GENWAL has

delineated those reaches w hibi , and shown that mining

--degree angle of draw is within the permit
rojections, all mining will occur within the

ackfill any area of the mine with waste material in order to
order to delineate the maximum limit of possible subsidence
of the Crandall Canyon Mine area, a positive limit (draw) angle of 20
ertical (70 degrees from horizontal) from the lease boundaries was

ble subsidence is shown on Plate 6-2. A discussion of the methodology used
in determining the maximum limit of subsidence is given in Appendix 5-7. Draw
angles of 15 degrees or less have been observed in moderately strong overburdens in
the Book Cliffs.

The data contained in Appendix 5-2 were used to determine the potential for subsidence
under any perennial streams which may be present within the permit area. Plate 7-16 defines the
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perennial reaches of Horse and Crandall Canyons, as substantiated by field surveys in 1991 and
1992. Using the data from Plate 7-16 only the lower portions of Crandall Canyon have perennial
sections under which first mining may occur.

Overburden thicknesses in the upper perennial reaches of Crandall Canyon have been
determined to be about 540 feet. Using a pillar size of 70 x 65 and the worst case analytical
condition, the factor of safety has been calculated to be 2.2. The coal outcrops within Blind and
Horse (both the north and south forks of Horse Canyon) Canyons are above the perennial portions
of the stream. Thus, no subsidence will occur under perennial sections of Horse Canyon (the Blind
Canyon drainage is ephemeral).

All state appropriated water within the subsidence zone of the South Crandall lease area is

districts are included in Appendix 5-25.

The following state appropriated waters are locate
381, 93-483, 93-191, 93-190 and 93-1180. Informati
these waters can be found in Chapter 7, Table 7-6, a

5.25.14 Subsidence Monitoring

The applicant commits to imple ]
hereby incorporates the same into this su i ponitoring system for the Crandall
Canyon Mine which has been accepted for i '
been established using ground ce on Plate 5-5. (The program is included as
| r Sections 31 and 32 of T15S R9E, Sections 5

and 6 T16S R7E, Section 121 ( tons 35 and 36 T15S R6E in October of 1989.

foring program. Control points within and adjacent to
Crandall lease area) have been established and located by
area was photographed and a pin map was generated.

onducted by GENWAL each year for the areas above and within the
e actual mined area. Based on a written request by the Forest Service,
ubsidence monitoring plan. Monitoring will now be conducted annually
an one foot has been measured for three consecutive surveys showing that
1ally complete.

until subsidence
subsidence is subs

The following information will be forwarded to the Division on an annual basis when it
becomes available:

1. A current map of the underground workings with areas delineated as to where the
second mining will begin.

2. The approximate dates when second mining will commence and terminate.

3. The date of monitoring.



4. The vertical and horizontal positions of all monitoring points and pins, directly over
and within the 20--degree angle of draw to the mined area, surveyed by aerial
photography for that specific year.

There was and has been no evidence of escarpment subsidence or failure. There are no
further plans to monitor escarpments in the area not visible from Huntington or Crandall Canyons.
The subsidence/escarpment survey results were recorded and submitted to the appropriate regulatory
authority. No escarpment failure occurred.

5.25.15 Anticipated Effects of Planned Subsidence

ound lowering and
e occurring on the
There are no
tract. This

If subsidence does occur, surface effects may include mini
temporary tensional fractures at the margins of the subsided area.
160—-acre Dellenbach fee tract should have minimal effects

e U-68082 lease mod area will
be done according to the existing plan approved for the Cra onmine. Pre-subsidence base-

h the Hiawatha and the Blind Canyon
g. In these areas the combined thickness of
e subsidence in these areas is 80% of total

Forest Service and BLM have imposed a special
s¢ specifically to provide additional protection to the
¢ stipulations prohibit full-extraction mining in the following

GENWAL personnel will conduct a surface inspection of all areas where subsidence has
occurred no sooner than 6 months but no later than 12 months after extraction mining has occurred.

Multiple seam mining beyond spring site LB-7 in Little Bear Canyon is contingent upon a
monitoring plan approved by the Division in concurrence with the Forest Service at least two years
prior to mining in that area.



5.25.16 Mitigation of Damages

As previously presented within this chapter, no material damage or diminution of value or
foreseeable use of lands is expected to occur. GENWAL has been in consultation with the BLM and
received their concurrence with the conclusions presented in this document, a copy of the BLM
correspondence may be found in Appendix 5-5. Displacement of wildlife due to subsidence may
be minimal. However, springs within the potential subsidence limit are a signifieant resource to the
local wildlife and may be impacted.

Seeps and springs within the possible subsidence limit e
Formation, Price River Formation, Blackhawk Formation, and th
number of seeps and springs are found to issue from the Castlegate
Sandstone units within the area of possible subsidence limi show only
limited use by deer and elk. Subsidence from mining i ill have minimal impacts on
water supplies from seeps and springs in the vicini
Probable Hydrologic Consequences are discussed in ter 7 of this permit.

the North Horn

Seeps and springs within the possible
Horn and Price River Formations 100 to
the interval to be mined. If repeated subsid a : 1s, elastic deflation is believed
to occur at a distance of nine coal seam thi es (& dove the coal. If any tension cracks

Gas, and Min 1S secps and springs to be important to wildlife. If, during
imatic diminutions of flow from any seep or spring in the area
he Division of Wildlife Resources, the Division of Oil, Gas,
U. S. Forest Service. If documentation concludes that mining
Mine have reduced or eliminated the flow from the seeps and springs,

or appropriate the party by paying the fair market value for the loss experienced. Compensation will
be made after the grazing loss is proven to have resulted from surface subsidence related to the
operation of the Crandall Canyon Mine.

Should any structures such as roads, bridges, etc., be adversely impacted as a direct result of

subsidence directly related to the operation of the Crandall Canyon Mine, the operator will repair or
replace the structure, whichever is more economical.
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Mitigation for potential disruption to the Little Bear Spring will be accomplished through the
construction of a water treatment plant which will provide replacement water for the spring if mining
activity in the South Crandall lease area affects the quality or quantity of the spring. Construction
of this water treatment plant will be done under the provisions of a water replacement agreement
between GENWAL Resources, Inc. and the Castle Valley Special Service District who maintain
culinary water rights to Little Bear Springs. A copy of this water replacement agreement is included
in Appendix 7-51.

Subsidence projections for the South Crandall lease area are depicte lates 5-2(H) and
5-2 (BC). Subsidence projections for the U-68082 lease mod area are s late 5-2(H).

The powerline that crosses the South Crandall lease was b
Crandall Canyon mine. There are no other users on this line. T

nce zone is visible from the
Genwal mine and can be inspected by mine personne on of line on the ridge will be
utilizes double pole X-braced
ith ground fault protection

structures which are inherently stable in desi his line is
C ipe in t

coal (5'and less) in this a ic ping with special lease stipulation #1 (see Appendix
econd mining (and hence no subsidence) in any areas where
height plus 50', or approximately 300' overburden. A

ed the powerline situation with officials of Utah Power & Light (Dale
Robertson), tra and Distribution; Greg Bean, System Engineering, and Aaron Gibson,
Customer Service Representative, verbal communication February 8, 2005). These representatives
are very familiar with the surface effects of full extraction longwall mining and are in agreement that
the risk to this line is quite minimal. GENWAL commits to immediately notify the Forest Service
in the event of any damage to the powerline so that proper fire preventative measures can be
implemented as required.
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5.25.20 Subsidence Control

GENWAL will comply with all provisions of the approved subsidence control plan and will
correct any material damage resulting form subsidence to surface lands as a direct result of the
operation of the Crandall Canyon Mine. This will be done to the extent technically and economically
feasible, by restoring the land to a condition capable of maintaining the value and reasonably
foreseeable uses which it was capable of supporting before subsidence.

The mine plan is designed so that mining will not result in mat
streams or impoundments having a storage volume of 20 acre fee
environmental degradation or safety hazards to streams and associ

age to perennial
ich could result in

5.25.30 Public Notice of Proposed Mining

Division, all
dentifying specific areas in
dermined, and the location or
ined.

At least six months prior to mining, or within
owners and occupants of surface property will be n
which mining will take place, dates that specific are
locations where the operator's subsidence control plan m

5.26 Mine Facilities

The existing surface facilitie A ed 1n a predisturbed area and the only area
where the coal outcropped in . xisting surface facilities are located in a very
limited disturbed area. J I e
additional and improve
is routed, is the prima
canyon. See Plate 5-3 for't
land configurati



A construction sequence for the culvert expansion project is included in Appendix 7-50.

The new facilities will incorporate several design features which will minimize the spread
of coal fines and dust compared to the existing facility.

1) With the new system, all coal will be reclaimed by underground feeders located in
the reclaim tunnel below the coal pile. During normal operations, coal will not have to be handled
by heavy equipment (i.e., dozers and loaders) as with the existing facility.

2) The new coal pile will be contained by the hillside on the s
pad on the west, and the new road extension on the north. This contai
pile from spreading. Concrete road barricades (Jersey Barriers) will g the outside edge
of the road from the new truck turnaround to the new loadout an: ill further limit
the spread of coal and coal fines onto the roadway. This new ntrast to the
existing design wherein the coal pile is located immediat igration of
coal onto the roadway is not uncommon especially wh ment is constantly working
the pile during the loading and reclaim process.

new upper mine
ill help prevent the

3) The new truck loadout will be constructe
to the existing facility where the loadout is directly
loadout will be a state-of-the-art comput ility, co
to the existing facility. However, what lit
be cleaned up immediately and coal fines wi
swept across the roadway as is n.
pile, crusher facility and loa
from the existing roadwa

the road alignment in contrast
roadway. Because the new
s will be minimal compared
ay occur with the new system will
new sediment pond without being
ing facility. With the new facility, the coal
the same side as the sediment pond and away

A Forest Servi ned from the United States Forest Service, Manti-
La Sal National Forest, P pgrade, use, and maintain the road to the mine permit
area. This Fo oes not lie within the permit area and is not included as part
rvice road that lies within the disturbed area boundaries is
includegd rpose of drainage control.

y)ped according to the plan, stockpile, and seeded with the topsoil
opsoil stockpiles are protected from encroachment by placing earthen
ces, or equivalent where needed.

stockpile see
berms, straw ba

There are no pre-existing structures or facilities located within the permit area. GENWAL
has constructed a metal building (80' x 40") that is used as an outside shop. A new warehouse and
office complex (50' x 25') has been built east of and connected to the existing shop. An additional
30" x 20' shop bay has been approved for construction by the Division and is projected to be
constructed in the future.



During the summer of 1990, a power line from Utah Power & Light was brought in across
the top of the canyon. At this time the use of the diesel generator was terminated. Presently, a state
of the art substation and transformer provide all power needs. The high voltage lines from the
substation to the mine are run underground in cement covered conduit thus eliminating the need of
overhead power poles and transmission lines.

The oil storage and fuel containment area (80' x 20") is located at the west end of the old
loadout area. This containment area is of sufficient volume to hold the volume of the largest storage
tank found within the containment area plus any additional storm water-. Th. tainment area has
a valve connected to the drain inside the wall. The valve and drain ide a means for
removing any spills or water in the containment area. A certified SPC utlining emergency

surface buildings and structures.

Anunderground bathhouse has been constructed to cilities for
the miners. This underground bathhouse was designe ith all State
Health, MSHA, and Forest Service regulations. The i
and implementation for their input and approval as ne water and sewage plans can be
found in Appendix 5-11 and 5-12, respectively.

After the South Crandall portals
placed on the site near the portals (see Plat
temporary type construction. They are use
other miscellaneous items. Thesegsheds wil

are all less than 20' x 25' and are of
oof-bolt resin, electrical parts and
d prior to final reclamation.

Two mine fans lo < n on Plate 5-3, are used to ventilate the mine
workings to insure a s mine employees to continue operations within

the mme Other struct ails and cement walls have been constructed, with
i ges 5-33 and 5-34. This list includes the approximate
date of comple 3 and the description of each construction project.

e cut-slope above the portals, the portal roads, and the coal
e 5-3. A 4" square wire mesh was used, being spaced approximately

1"to2" g slope. The wire mesh was secured to the slope with standard metal
clips and bo C pipe, perforated for drainage, was inset 2 to 3 feet into the slope at
two different ele pproximately 6" to 12" from the bottom of the project and 12" to 24" from
the top of the proj hese pipes were spaced 6 to 10 feet apart for the entire length of the project,

with 2" to 4" of shotcrete then being sprayed onto the wire mesh. The intent of the project is to
stabilize the cut slope to eliminate sloughage and enhance safety for personanel.



Specifications for Shotcreting Cut Slopes

Average slope: 1/3:1
Matting: 11 gauge 2" x 4" or 9 gauge 4" x 4" wire mesh
6' wide x full length of slope
Securement: 5/8" x 24" long bolts w/ plates or
3/4" x 24" long rebar type anchors w/ plates
Drainage: 2" PVC pipe, 24" long, perforated, located

at top and bottom of slope, 6' to 10' on
centers. Pipes will be inset into the slope
with the end extending outside the shotcrete.
Drainage of the slope will be collected by
the 2" PVC pipes and allowed to flow to t
outside of the shotcrete.

Shotcrete: 1800 Ibs sand

(per batch) 800 lbs pea gravel
425 1bs cement
400 Ibs fly ash

Application: Applied with a Reed Sova III or
Reed M40 pump w/ oL

Minimum thicknes

This MRP covers the facilities as shown on Plate 5-3. It should be

( ' dall Canyon mine surface improvement. As
shown, surface improvg idemanc ake portal, a new belt conveyor portal and a new
fan portal.
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The new portals will be constructed along the south side of the upper pad of the existing
mine-yard (refer to Plate 5-3). This area is presently serving as the parking lot and material storage
yard. The new portals will consist of an intake portal, a fan portal, and a belt portal. The intake
portal will be used to accommodate fresh air intake into the mine, and also to provide primary travel
access into the mine for employees and materials. The fan portal will support a ventilation fan which
will suck return ventilation air out of the mine. The belt entry will be located south of the existing
coal pile and will contain the main conveyor belt hauling coal out of the mine.

d disturbed area
g sediment pond
ges to the sediment
to the new portal,

Construction of the portals will be done within the existing pe
boundary. The existing disturbed area boundary will not be increased. T
has been sized to accommodate this new portal construction area, so
pond will be required. Except for adding a new culvert under the
none of the previously approved and existing surface drainage st

portals, the existing hill slope will be excavated wi e to expose the coal seam in
preparation for construction of the portal canoples A sm d pad will also be constructed
in front of the fan portal on which the mi
constructed as a continuation of the access

source. The imported fill materi ¢ same source (i.e., the same borrow pit) that
surface expansion. This borrow site would be
ted in Huntington Canyon below the power

the Nielson Constructio
plant. As the access ran

he access ramp/fan pad will therefore be constructed on top of
s ramp/pad is constructed, topsoil along the existing slope below the
1 be protected in-place using a geotextile cover placed along the

surface expansion
After the access ramp and fan pad have been constructed (and the underlying in-place topsoil

protected with geotextile), the portal excavation can begin. Prior to starting the portal cuts, the
existing topsoil at the portal sites will first be salvaged. Topsoil conditions along the south slope
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portal area is similar to the conditions at the adjacent coal pile area where topsoil was salvaged
during August; 1998. This topsoil salvage effort is described in appendix 2-5, Part II, prepared by
Pat Johnson, soil scientist. At that area, according to Ms. Johnson’s report, the depth of true topsoil
was 3" but an average of 8" - 9" of material was taken due to the operating nature of the backhoes
which were employed in the salvage process. In addition, an intensive soil inventory and site
investigation was performed on the south slope on August 18, 1998 and is included in Appendix 2-6.

In order to minimize the area of additional disturbance associated with the construction of
the south portals, these portals will be constructed by excavating individual pe€kets into the hillside
for each portal rather than along a common highwall. Topsoil has alreadyfbeen removed from the
belt portal site. By utilizing individual pocket cuts for the portals the total area of new disturbance
is expected to be less than 4500 sq. ft. (0.11 acres). Topsoil will bedemoved ftem the areas of the
south portal pocket cuts prior to excavation as described in Se¢tion 2.31.1. According to the
Nyenhuis survey, the upper two feet (24 inches) is suitable forgalvage. Based'on the Nyenhuis soil
survey, it is anticipated that approximately 9000 cu. ft. (333 yds.) of topsoil willibe salvaged from
the intake and fan portal cuts.

The salvaged topsoil will be stored on the existing topsoil pile #4 located off-site at the
bottom of Crandall Canyon. This topsoil pile is constructed on Fotest Service land under a Special
Use Permit issued on 8/17/87. This pile #4 wasoriginally constructediin 1997 during Phase 1 of the
surface facility expansion. At that tim¢ it was designed and constructed sufficiently large to
accommodate the additional topsoil storage requirements forithe Phase 2 south portal construction.
The Forest Service has concurred with the addition ofthe south portal topsoil to this pile. All topsoil
removal, salvage and storage willsbe over=seen, directed and monitored by an independent soils
scientist approved by the Divi§ion. A report ofithe topsoil salvage operation will be prepared by the
soil scientist and added to4he MRP upon completionias Appendix 2-5, Part III.

After the portal sites have been faced up construction of the portal canopies will begin.
These canopies will be constructed from 6"steel I-beams and 1/4" steel plate according the MSHA
guidelines. These camopies will measure approximately 8' high by 20' wide and will extend
underground as far as needed to'insure adequate roof protection. The canopies will be anchored to
concreteffooters. These canopies will provide a safe structure from which the miners can begin
driving the entsies back into the coal seam. These portal canopies will be similar to the existing
portal cangpies. After the intake and fan entries have been driven into the hillside and connected
together undergroundéwitha cross=cut, work can then be started on construction of the mine fan
installation. The fan will be an 8' diameter Spendrup or Joy axial vane (or equivalent) electric--
powered fan. It willnot have a diesel powered back up. It will be mounted on concrete foundations
located on the newly constructed fan pad. The fan installation will be very similar to the existing
fan structure. While the fan is being installed, the miners will drive the belt entry from inside the
mine out to the belt portal. During this phase of development, mined coal will be moved away from
the surface with a front-end loader, a mobile radial stacker, or some other temporary means of
conveyance. After the belt portal connection is completed, a new conveyor truss will be
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installed from a concrete landing at the belt portal out to the existing coal pile. The conveyor will
be 48" wide, supported on a steel box truss which will extend from the new portal to the existing
stacking tube. An intermediate bent support may be required, depending on final engineering. Ifthis
bent is required, it will be anchored to a concrete foundation constructed on the existing coal pad.
The conveyor will be covered to minimize fugitive dust. The air quality permit will be revised prior
to construction to include the new conveyor (see Appendix 5-23). This truss/bent structure will be
similar to the existing truss/bent structure, but only one fourth as long. All coal from the mine will
then be delivered directly to the existing coal pile and will be crushed and loaded on trucks through
the existing coal handling facilities.

and 20' wide. It will
the imported fill
the ramp will
considered

The access ramp leading into the portals will be approximately
have jersey barrier guards along both sides. The ramp will be co
material, laid down in 12" - 18" lifts, and compacted to 90%. Th.
be underground mine vehicles going in and out of the mine.
a road. Drainage from the ramp will be handled by the
culvert (C-11A) as shown on Plate 7-5. It is estimated
will be needed to construct the access ramp/fan pad.
on the as-built plans.

Power, water, communications, an

ill be supplied to the south
portals as an extension of the pre-existin i

ities.

th portals, showing the pocket cut,

Figure 5-11 depicts a typical cross-s
i i ortal canopy construction.

access ramp, in-situ soil geotex otectio

Figure 5-12 depic g the south portal conveyor belt structure.
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GENWAL is also considering a second possible option for constructing the south portal
intake and fan portals. Instead of constructing a ramp up to the level of the coal seam, short tunnels
would be driven from the existing yard level up to the coal seam. In this scenario the pocket cuts
would be be-made into the hillside lower down at the same level as the existing pad. This level is
approximately 15' below the base of the coal seam. Since the coal seam sits directly on top of the
Star Point Sandstone, this sandstone out=crops at the existing yard level. Tunneling would begin in
the sandstone and ramp up underground to the coal seam.

If the tunnels are driven at an incline of 10% they will be about 1
intersect the base of the coal seam. At 8" high and 20' wide, excavation o tunnels (intake
and fan) would generate approximately 1900 cu yds. of material duri ction. This tunnel
excavation material will consist of sandstone mixed with coal. aterial would be
disposed of by placing it in a 6' deep layer along the existing fil een the upper

ng to where they

be hauled back into the mine

tunnels where it would be sealed up prior to filli ckfilling and reclamation of
the portal pocket cuts would be the same, he or tunnel option is selected.
If GENWAL elects the tunnel constructia be salvaged in exactly the same
manner as described previously. The amou ) d, stored and redistributed would be

the same regardless. If the tunneleption is s ould be no additional in-place topsoil

will be pres isi ydrologic balance will be protected in the following manner.

material will consist of fragmented Star Point sandstone. This
rops naturally in the minesite area and is one of the major geological
h determine the character of Crandall Canyon and many other canyons
asatch Plateau. This predominant sandstone is not known to be acid- or
orming anywhere in the Utah coalfields. However, further site-specific testing
of the sandstone will be conducted prior to any construction.
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b)

The proposed location of the material storage is on top of the existing pad fill. Any
runoff from this area would report to the existing sediment pond.

The existing pad fill in the proposed storage area varies between 10' and 40' thick
over the bypass culvert and is densely compacted. This thickness of compacted fill
material is sufficient to preclude any leaching downward into the bypass culvert or
groundwater.
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5.26.10 Coal Handling

Coal exits the mine on a 48" conveyor belt, is transferred onto a 48" overhead conveyor belt
and drops into the run of mine coal stockpile. The coal is reclaimed from the stockpile and is
conveyed to crusher station. Crushed coal is then conveyed directly to the silo. From the silo, it is
weighed and loaded into coal trucks.

An automated coal processing facility has been installed at the GENWAL mine site. The
facility, as-built layout, can be found on Plate 5-6. Design calculations are loc in Appendix 5-13.

Coal from the mine is delivered to a concrete stacking tube.
nominal 30,000 ton storage pile. The coal is reclaimed from the pile
system designed to feed a reclaim conveyor. Reclaimed coal is
product, then transported to a computer-operated batch-wei

cture will support a
derpile drawdown

is loaded into the trucks and transported off the minesite to . ities hasve
been painted a neutral gray color to blend with the i inimal visual
obtrusiveness.

After the new facilities are operational, the old loa es were completely dismantled
and removed from the site. The truck sc d the road repaved and re-
established as a two—-lane road meeting oal and coal debris will be
cleaned from the loadout area and from a ning wall area. The rehabilitated
loadout site will be used for storage of sno on material in the winter time and

other suitable storage needs in thess i d culvert has been installed on the roadway

and transformer built by PEMCO provides 7200 volts to
. The power lines run in underground cement covered
a visual disconnect located by the bathhouse portal. From the visual

Utility poles located on the surface will be constructed to protect raptors, all wires will be
insulated and there will be no exposed conductors. All electrical installations will be done in
accordance with MSHA regulations.



5.26.13 Surface Equipment

Underground supply equipment will be used on the surface as needed. The following is a
list of equipment used exclusively on the surface:

Fork Lift Snow Plow Front End Loader
Pick-up Trucks Diesel Tractors Bobcat tractor
Dozer

5.26.14 Culinary Water System

The culinary water used at the mine is purchased from a ven plied from a state
approved water system, or taken from the deep well (MW-1) loc als. This deep
well has been installed in accordance with state health regul i he culinary
water is placed in containers designed for this purpose. D, rovided as
bottled water.

The water used underground is placed in the mi
of the sumps will change as mining progresses across
ofreanyone area permanently.

ted underground. The location
e and will not remain in any

5.26.15 Sewage System

The bathhouse, located
expansion project is designeg
rules and regulations. The
licensed contractor ane
facilities underground
in Appendix 5-12.

proposed bathhouse for the culvert
ordance with the State Health Department’s
in a concrete holding tank and pumped by a
proved sewage treatment plant. The sanitary
A regulations. The sewage facility can be found

5.26.16 Se > ures and Water Treatment Facilities

ation pond was reconstructed during the 1986 and 1989 construction
e culvert expansion project in accordance with R645-301-526.300,

discharging into Crandall Creek, refer to Plate 5-4 for the sump locations. All discharge into the
creek will meet effluent limitations of the UPDES permit and monitored in accordance with that
permit, (Appendix 5-14). The sediment pond and the underground sumps are the only water
treatment facilities proposed at the mine site.



In the fall 0f 2009 the company constructed a facility on the surface to treat the excessive iron
content in the mine discharge water. Details of this facility can be found in Appendix 7-65.

5.26.21 Utility Installation and Protection

All coal mining and reclamation operations will be conducted in a manner which minimizes
damage, destruction, or disruption of services provided by oil, gas, and water wells; oil, gas, and coal
slurry pipelines, railroads; public utilities; etc. which pass over, under, or through the permit area,
unless otherwise approved by the owner of those facilities and the Division

5.26.22 Operation of Support Facilities

Support facilities will be operated in accordance with a p mine to which

it is incident or from which its operation results.
5.26.3 Water Pollution Control

See "Waste Disposal Plans" under the Mining ction of this chapter.

ce to treat the excessive iron
nd in Appendix 7-65

In the fall of2009 the company cons
content in the mine discharge water. De

5.26.4 Air Pollution Control

conducted in accordance with R645-301-420
Division of Air Quality (Appendix 4-7).

Coal mining and recl
and the Air Quality Appr

5.27 Transportation

transported to the rail loadout or final destination by truck.
er coal haulers used in the Utah coal fields. GENWAL uses
cated at Mohrland, Utah, a loading facility on the Southern
on, Utah, and other independently owned loadouts within the

compliance with the road use permit issued by the U. S. Forest Service, Manti-La Sal National
Forest. The forest access road will remain as part of the post mining land use in accordance with the
Forest Service Permit (Appendix 1-2). The Forest Service Access Road, upgraded under the
definition of a class two road, is maintained as a primary road. The road connects the main pad area,
the truck turn around area, and the Forest Service Parking/Turnaround to the Huntington Canyon



Road (State Route 31). The road is designed, maintained and will be restored in accordance with
the Forest Service road use permit.

The road from the lower pad area to the upper pad area was built under the definition of a
class two road and is maintained as a primary road. It is designed (as shown on Plate 5-10),
maintained and restored in accordance with R645-301-527.120. The Ancillaryroad to the portal area
was built under the definition of a class three road and was designed (as Shown on Plate 5-10), is
maintained and restored in accordance with R645-527.130.

The Forest Service Development road has been designed and was a
prior to construction. The design drawings are on file with the Manti-
Price, Utah. During the 1991 construction season GENWAL Resources
the Forest Service Development road and surface facilities area of
shown on Plate 5-3). The improvement information covering t
addressed in Appendices 5-15, 5-16, and 5-17.

oved by the USFS
tional Forest in
oved and asphalted
Canyon Mine (as
acilities area is

The Forest Service road (primary road) is utilize ini uipment (on
a limited basis), support vehicles, employees, and recr;
on the permit area, the portal pad road and the acces
surface and underground mining equipment, support vehi
road to the portal area is utilized by service y@hicles on a ve
the upper unused area has been reseeded

ain pad, are utilized by both
ployee vehicles. The ancillary
basis. The ancillary road to

The forest parking area past the cd for recreational/forest service

parking and with verbal appro

(ing area and the Forest Service road and make snow storage in the
ow storage will become available in the area of the existing loadout
s have been removed and the area cleaned up properly as part of the
yject. Snowmelt from this new storage area will be able to report directly
ocated nearby. There will be absolutely no snow storage in the sediment pond

overall site exp
to the sediment po
itself.

After construction of the surface expansion is completed, the Forest Development Road
50248 will be returned to double lane width through the permit area to the Forest Service trailhead
parking area. This will be accomplished by the following:

a) The existing loadout facilities will be removed and cleaned up and the road will be
widened, realigned, and repaved through this area.
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b) The existing trackseatestruck scales and exit ramp will be removed from the middle
of the road and the roadway will be re-established and repaved in this area.

C) The existing oil storage shed will be rehabilitated and the roadway will be regraded
and repaved in this area. This storage facility has been designed and constructed to adequately
contain the volume of the largest storage tank plus the additional volume of any direct precipitation
which may accumulated within the containment area.

d) The existing roadway from the loadout up to the truck t nd area will be
widened by approximately 15 feet. This will result in an additional (thi hich can be used
by the trucks as a stacking lane as they wait to enter the loadout to be his will free up the
existing road for unobstructed two-way, two-lane traffic to facilitat eroad for Forest
related activities.

w the trucks to a standard
of clockwise cross traffic

e) The turn=around area will also be widene
counter=clockwise direction and thereby eliminate th
turnarounds.

f) adout will in and of'itself help
minimize the congested conditions which 1 . Presently trucks are often
forced to stop along the Forest Service ro d. The expanded coal storage

g) ; re-established, (i.e., realigned and repaved)
the roadway will be strip ; ineat avelway through the mine site areas to the
Forest Service Trailhe ilhbe clearly marked to help separate public traffic on
the road from truck tra ] oal operations. Signs will also be installed to direct
the public to the trailhead a public as to which areas within the minesite should be

ds may be found on Plate 5-3. The typical cross section for each road
and their co file may be found on Plate 5-10.

The coal t s exit to the east of the loadout facility and onto the USFS road (see Plate 5-3).
Roads in the permit area are inspected in order to determine the maintenance required to minimize
and correct erosion problems before they become extensive. Maintenance will be performed as
required to control erosion. This maintenance will include maintaining the ditches, resurfacing when
needed and maintaining proper drainage.



See Plates 5-3, 5-10, 5-19, and Appendix 1-2 for more sections and details of the roads
within the permitted boundaries. If a road is damaged by a catastrophic event, such as a flood or
earthquake, it will be repaired as soon as practical after the damage has occurred.




5.28 Handling and Disposal of Coal, Overburden, Excess Spoil and Coal Mine Waste
5.28.10 Coal Removal, Handling, and Storage

See Section 5.26 of this chapter. See Section 5.4 for removal and reclamation.
5.28.20 Overburden

See Section 5.28.30 for removal and reclamation.

5.28.30 Spoil, Mine Development Waste, and Noncoal Waste Rem Overburden

The Crandall Canyon Mine produces a run of mine prod
does not contain any mine--related rock or development waste
Crandall Canyon mine produces no development waste;h. ock waste
are generated in unexpected roof falls and overcasts. Thi i the surface,
but is disposed of on pillar lines or stored in areas that or where no second mining
is to be done. The material disposed of on the pillar e same nature that naturally
caves in the pillaring process;-t._Therefore, no leachat rmed other than that associated
with normal pillaring.

—t. This product

future recovery of the coal
he coal resource. In the unlikely
ountered, and the volume exceeds the

WAL commits to disposing of the waste in
a DOGM approved disposa / | notify and consult with DOGM regarding
disposal sites; all waste d Sa i dance with MSHA regulations.

In no event will the disposal of
resource without consent of the BLM or th
event either rock, development, and/or proce

e landfills to be used will be the state--approved Nielson landfill or
M&P Enterprises, which are located next to the county landfill,
orth of Orangeville, Utah, and if another State approved landfill becomes
available and is ost effective, then this landfill will be utilized. The operator will notify the
Division prior to any waste disposal in any landfill other than those mentioned. The location of the
new landfill and a statement from the DOH indicating the landfill permit number, the permit term and
any conditions that the DOH has concerning the disposal of noncoal waste will be submitted to the
Division. In no event will liquids be disposed of in landfills that are not permitted to handle such




material. Scrap metal and used equipment will be removed from the mine unless safety considerations
prevent removal.

Oil contaminated soil from the gas and oil storage area will be disposed of prior to reclamation
or moving of the facility. If oil or gas spills occur outside the containment area, the spill will be
contained, cleaned up and disposed of in a permitted facility. The contaminated material will be
disposed of at a facility licensed to accept oil/gas contaminated soil, or remediated onsite with
appropriate approvals from the pertinent regulatory agencies.

Processing Waste

No processing waste is generated at the Crandall Canyon Mi oal is removed from
the mine, all of which is trucked off site and sold. Exploratory dri ining conditions
indicate that no development or processing waste will be produce unlikely event

the waste in a DOGM approved disposal facility. G
regarding disposal sites. All disposal operations
regulations R645-301-536 and R645-301-746.

ance with Utah Coal Mining

Hazardous Wastes

In the unlikely event that hazardou
the Division as well as the State Health
disposed of at a facility permi

countered, GENWAL will notify
ardous or toxic material(s) will be
contaminants found.

Sediment Pond

Sediment remo the cleaning process will be hauled to an approved
waste disposal facility. ing the sediment pond, representative sediment samples will be



Sanitary Waste

There are less than 10 regularly assigned employees on the surface per shift. These surface
employees use the bathhouse for their sanitary waste needs. Waste from the underground bathhouse
toilets and showers is pumped to a holding tank located underground. When required the holding
tank is pumped and the materials are disposed of by a licensed contractor at a State Health approved
disposal site (See Appendix 5-12). GENWAL will keep records of the sewage pumped from the tank
by the contractor. The sanitary waste needs for the miners underground will be handled in accordance
with MSHA regulations.

5.29 Management of Mine Openings

Five portals have been placed on the Star Point Sandstone al seam. Four

These portals existed during previous,mini ill be utilized during current
mining operations. The highwall above the : canopies have been installed
to maintain the portals at MSHA standard i randall Canyon Mine, access
to all mine openings are controlled by the

5.32 Sedi

iment control structures is presented in Chapter 7, Section 7.42 of this
intended to minimize the disturbance to the hydrologic balance by
actical area at any one time during the mining operation through
3 ading, and prompt revegetation as required in R645-310-353.200, and to
stabilizing the b cd material to promote a reduction of the rate and volume of runoff in
accordance with theregulations.



5.33 Impoundments

The only impoundment on the Crandall Canyon Mine site is the sedimentation pond. The
design of the sediment control structures is presented in Chapter 7, Section 7.42 of this document.
The sedimentation pond meets criteria of R645-301-533 as shown in Appendix 7-10, page 7.

EarthFax Engineering, Inc. previously conducted the sediment pond design and stability
analysis (Chapter 7, Section 7.42 and Appendix 7-6) which determined that the old sediment pond
was stable under static and seismic conditions. The redesigned pond, constructed in conjunction with
the surface facility expansion, does meet the minimum regulatory require 1v:5h combined
upstream and downstream side slopes. Refer to Appendix 7-4 for additi ail on the sediment
pond.

5.34 Roads

ve been located on the most
ravel, road base, asphalt, etc.)
ated volume of traffic and weight
regulations are built on cut
nstruction. The roads are
, filling potholes and adding
hes have been installed and are
life of the mine. See Plate 7-5A for
vert designs. See Section 5.27 for further

The primary roads associated with the Crandal
stable available surfaces. They have been surfaced
approved by the Division as being sufficiently durable fo
and speed of vehicles using the road. Allr
material and, as a result, no embankme
routinely maintained to include repairs
replacement surface material when need
maintained to sustain the life of the roads du
the location of culverts and i
information on these roads

The area not the upper pad. This area has been asphalted to
the approval of the Div for parking, loading and unloading of supplies and
equipment, storage a staging area for new and rebuilt underground equipment, and
access to the : area. It is maintained to include repair to the pad surface,
lacement surface material when needed. Roads within the
erations will comply towith R645-301-534.100 through R645-534.340.

on facilities were completed, the existing loadout facility, including the
ed and removed from the site. The oil storage shed will also be
rehabilitated. as then regraded and repaved, allowing the Forest Service road to be re-
established as a two=lane road. In addition, the existing roadway heading up to the truck turnaround
area was widened by approximately 15 feet. This resulted in an additional third lane which can be
used by the trucks as a stacking lane as they wait to be loaded. This will free up the existing road for
unobstructed two way, two lane traffic to better accommodate public, Forest related use of the road.

truckscales,
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The turn around area will also be widened to allow the trucks to turn in a standard counter=clockwise
direction and thereby eliminate the present practice of clockwise cross traffic turn arounds.

The expanded coal storage capabilities and the new high-speed truck loading facilities now

allow the trucks to be loaded in a continuous, uninterrupted basis, thereby eliminating the major cause
of tie-ups and congestion.

5.35 Spoil

There are no permanent refuse sites located on the property. is controlled and

maintained as described in Section 5.28.30 and Section 7.54 of Chap
5.36 Coal Mine Waste

See Section 5.28 of this chapter.
5.37 Regraded Slopes

The following information supplied is incorporatej

and variances have been granted. Ifa slide sh
the regulatory authority and comply with ¥ ired by the regulatory agency.

e currently approved mine plan

nation in evidence at the property. A number of these slopes are
b 1 final reclamation contours and have been in place for evermore than
1 continue to observe these slopes and in the event that a failure occurs
oted, such as sloughing, tension fractures, etc., all appropriate regulatory
>d and an acceptable plan to modify the proposed final reclamation contours
at a minimum of five (5) years prior to cessation of mining.

or evidence O
authorities will b
will be agreed upo



The roads are used to access the portal and substation areas and operations area as shown on
Plate 5-3. Cut slopes of 0.25h:1v for competent bedrock, 0.5h:1v for fractured bedrock and 1h:1v
for shallow surficial deposits less than four feet deep overlaying bedrock are proposed for the portal
access roads.

A slope stability investigation was submitted by Delta Geotechnical Consultants and is
included as Appendix 5-19 with a safety factor of 0.72 for the shallow surficial deposits of the
proposed 1:1 cut slopes. Since the safety factor does not comply with UMC 817.162 t)©
requirements, cut slopes with 1:1 slopes will be rounded to 1.5:1 in the shallow superficial material.
Appendix 5-16 is a stability analysis of the storage pad (upper pad) at the all Canyon Mine
prepared by EarthFax Engineering, Inc. A reclamation slope stability a
JME Consultants and is included in Appendix 5-21. This analysis s
safety factor of 1.3 for the reclamation fill slopes will be met.

the minimum static

5.40 Reclamation Plan

NOTE: See Appendix 5-22(A) for the stand-alone recl
Drillpads and Access Roads. See Plate 1-1 for the |

e East Mountain Emergency
illpads and access roads.

5.41 General
When no longer needed for mining

from the underground mine will be sealed a manent closures will be constructed
to prevent access to the mine workings by pe

submission of formal of the BLM. The formal sealing methods will be
presented as a plan incl onstrating the measures taken to seal or manage mine
openings will comp .100. At the time that the mine closure plan is submitted

to the BLM,
to the min

o the Division for concurrence and approval and for addition

e submitted to the BLM for approval prior to final sealing of any
inspection and plan approval, the openings will be sealed. All surface
res, including all concrete foundations, will be removed by the applicant
sation of operations.

openings.
equipment, a
after the perma

MW-1 Supply Well Abandonment

Upon permanent cessation of mining operations, the water supply well, MW-1, will be
permanently abandoned in accordance with regulations promulgated by the Utah Division of Water
Rights. This will include filling of the well with a neat cement grout in accordance with the
regulations.
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Temporary Cessation

If operations are to be temporarily suspended for 30 days or longer, the applicant will submit
a notice of intention to the Division. This notice will include a description of the extent and nature
of existing surface and underground disturbance prior to temporary cessation. The statement will also
cover the type of reclamation which will have been accomplished to date and also include the type
of ongoing monitoring, number of opening closures, water treatment activities and other topographic
rehabilitative efforts which have been or will be undertaken during this period. The applicant will

maintain and secure the surface facilities and mine openings.

GENWAL will implement the temporary cessation regulations

(a)

(b)

[=

GENWAL shall effectively support and maintain all sur ings to underground
operations, and secure surface facilities in areas in whi t operations;but._
When conditions become more favorable, ope i ed under an
approved permit. Temporary abandonment s i obligation to
comply with any provisions of the approve

Before temporary cessation of mining and
or more, or as soon as it is downknown that a
days, GENWAL shall submit tepthe Division
operations. This notice shal
the horizontal and vertical e
prior to cessation or abandon of reclamation of surface area which
will have been accomphshed 0
env1ronmenta1 mo ing closures, and water treatment activities that

erations for a period of thirty days
cessation will extend beyond thirty
intention to cease or abandon
t number of surface acres and

hole, other drill hole, bore hole, shaft, well or other exposed underground
has been identified in the approved permit application for use to return

quired for actual use.

asecurity measure, a 6' chainlink fence (located on plate 5-3) with barbed wire along the
top will be installed around the perimeter of the main office building to deter trespassing by
unauthorized persons, at any time during cessation it is deemed necessary to protect the
property. Iron gates will also be installed to protect all doors on the main building and

treatment plant building to keep unauthorized persons from entering the buildings.




5.42 Narratives, Maps, and Plans
5.42.10 Timetable

All reclamation, other than areas handled in interim reclamation, will commence with removal
of the surface structures, redistribution of the cut and fill materials and final grading of disturbed
surface areas. Within 30 days following completion of final grading (which should be in August),
topsoil from the stockpile will be redistributed. Nutrients and soil amendments, if shown to be
required by soil tests, shall be applied to the redistributed topsoil before the end.of October. Seeding,
transplanting and mulching will then proceed when moisture conditions are | for planting and
seeding. Seeding will commence as soon as the seedbed is finished in the . Tree planting will
be done in conjunction with seeding or in the following spring, as so can work the soil.

A reclamation sequence for the mine yard, including thep ansion project,

is described in Appendix 5-22.

Timetable-Reclamation Activities: First available sea essation of mining

Normal Access- May 15,

Begin demolition- May 15

ugust 30 to Oct 15
Sept 1 to Sept 30

Sept.  Oct.

Construct foot bri
Topsoil redistribution/final grade
Drainage Construction
Seeding/Mulching

Planting




Year 2 through 10

Vegetation Monitoring  July 1 to August 30
Hydrologic Monitoring  June 1 to Oct 30 (4 times)
Subsidence Monitoring  July 1 to Oct 30

5.42.20 through 5.42.32 Final Surface Configuration

All areas affected by surface operations will be graded and resto
contour. All final grading will be done along the contour to minimiz nd instability unless
this operation becomes hazardous to the equipment operators. Ba ding will proceed
so as to eliminate the cut slopes and highwalls. Refer to Plates 5- 5-17C and 5-
17AD. The proposed culvert expansion project will supply, to achieve

proximate original

A reclamation map showing post constructio ation area, Plate 7-5, and final
reclamation, Plates5=t6;Plate 5-17, and 5-17A _through companies this document. Slope
rounding on Plate 5-3 has been revised to meet the require .5:1 at the specified reclaimed
Cross sections.

Interim Reclamation

All surface areas dis on and which are not needed for mining
operations were revegetated lowing completion of the construction. This

achieve thi % ] ( getative cover was met. Ocular estimates of cover are made
ine if supplemental seeding is warranted.

as Plate 5-17. The correct number of acres to be revegetated in final
reclamation is §:
5.42.40 Bond Release

Before seeking bond release, GENWAL will provide a description of all temporary structures
to be removed and reclaimed. No permanent sedimentation ponds, impoundments, and treatment



facilities that meet the requirements of the R645 rules for permanent structures will remain after final
reclamation; Phase2.

5.42.50 Timetable and Plans, Removal of Sedimentation Pond

The sediment pond will remain after the m1n1ng operatlons and through phase—l—reel-mnatron

. a . a Starocea the
demohtlon and removal of all bulldmgs an d structures slated for removal Furthermore the sediment
pond will remain through a portion of the earthwork/recontouring phase of reclamation, as the
earthwork will begin at the up-canyon end of the site. Disturbed area draing i1l be routed to the

pond and diversions will be maintained to preserve the 1ntegr1ty of the j

» A i aa
""' AdVU U

CITV O U wisigleme)n

—Yponapprovat-of phasetrevegetationas long as possible.

Shortly before the earthwork progression reaches th d, the sediment po 1 be cleaned
out and the material dlsposed of in the approved meth csediment-which-ace atesmOnce
the sediment pond esulto

U U U a 3 5 Y cl cl UUICU

U AR U U W . UpPSU

Y OWCTO TO ATy Once C aSOCC drtec e-sedime haS

been cleaned satisfactorily, the pond will bg d and the a ded to remove any capability
to impound water. Topsoil will be redist g eclaimed sediment pond site and the area

reseeded. ‘
during final reclamation to comply with the

ervice.

U dVda Cl UURKD U d I d

Removal of the sedime

direct request of the Price O

The Fore ice pment Road from Huntington Creek to the Forest Service turn
mining land use in accordance with the Forest Service permit
1ation, the Forest Service access road will be altered to comply
WAL has and maintains a "reclamation" bond with the Forest
s for the proposed post-mining road configuration.

5.42.60 Roads

during final recla the width of the road surface within the permit area will be reduced from a
27--foot subgrade and 22 foot running surface to a 20--foot subgrade and 14 foot running surface.
Asphalt and subgrade removed from the permit area as part of this road narrowing will be taken to
a RCRA-approved disposal site.

Based onrrecentupon past correspondence, the Forest Service nowhas indicatesd that it prefers
to have the asphalt totally removed from the road surface upon final reclamation. However, the
presence of the memorial may dictate the road to be repaved. GENWAL commits to reclaiming the
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road through the minesttemine site to the specifications stated in the Road Use Permit at the time of
final reclamation.

All other roads used for the operation of the Crandall Canyon Mine, within the permit
boundaries, will be reclaimed in accordance with R645-301-542.610 through R645-301-542.640.




5.42.70 Final Abandonment of Mine Openings and Disposal Areas

The old truck loadout was dismantled once the new loadout facility became operational. The
loadout structures were removed and the excess coal around the area was cleaned up and hauled to
the new coal stockpile area. This area will provide a place to store material as well as snow and salt
in the winter time.

After the new loadout facilities waswere constructed, the extstingold loadout area was
removed and the area rehabilitated and cleaned up. These rehabilitation measures included the
following:

a) The existing loadout facilities wittbewere dismantle oved from the site,

including the coal bin, crushers, scalehouse and lo
b) The existing truck scale witt-bewas remove ' ad and the
c) The existing oil shed wittbewas reha oadway wittbewas regraded
and repaved in this area.

The existing coal pile/storag

from the ill be sealed and backfilled. Prior to the sealing of the mine openings,
attloose ca ¢ will be removed from the underground bathhouse. All structures that
will interfere of the mine openings will also be removed. The permanent closures will
be constructed to nt access to the mine workings by people, livestock, and wildlife. Potential
surface drainage will also be kept from entering the sealed entries.

AttLoose combustible material will be removed from underground where possible and hauled
to a state approved land fill. The portals will be backfilled with soil and two rows of solid- concrete
blocks placed across each entry and then backfilled to the surface and recontoured as shown on Plate
5-17. The block stoppings will be placed as far from the surface as is necessary to obtain a
competent top and bottom.
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5.42.72 through 5.42.742 Excess Waste

All waste material generated from the removal of the structures will be removed from the
property and sold as scrap or disposed of in a state approved land fill. See Section 5.28 of this
chapter for more detail on excess waste and spoil.

5.42.80 Estimate of Reclamation Costs

Estimate of reclamation costs are included under Appendix 5-20.




5.53 Backfilling and Grading

Backfilling and regrading of disturbed lands has been designed to restore all disturbed areas
affected by surface operations to the approximate original contour of the land. This is made possible
by the fill material required by the 1997 facility expansion project. Reclamation of affected areas,
including revegetation is outlined in Chapter 3, Section 3.41.

During reclamation, the subsoils or backfill material will be laid down in 12" to 18" lifts,
unless noted otherwise in the drawings or appendices, and compacted through repeated travel by
heavy equipment. This method has been utilized by a number of mines in a and appears to
give excellent compaction prior to topsoiling. In areas with slopes of les %, the subsoil will
be ripped to a depth of 18" prior to topsoil placement. In areas havin slopes of more than
30% the subsoil will be ripped to a depth of 12", where practical. be redistributed
in a manner that achieves an approximate, uniform stable thickne cations stated
in Chapter 2, Section 2.42 of this document.

Removal or Reduction of Cut Slopes and Hi

yve the portals and the cutslopes
prtals, existing shotcrete, wire
f in an appropriate manner.-

Prior to backfilling and grading of the highwa
above the old coal loadout area and the pocket cuts at the
mesh, clips, and other related material wi ed and d

A

v C 20 All other waste generated will be
removed and disposed of in an appropriate V d land fill.

oceed to eliminate the cut slope, pocket cuts and
highwall to the extent pg R 0 Plate : the highwall location. The cut slope above
the coal stockpile area fﬁ oh the approximate original contour with fill material
from the Expansion Ar¢e e Trailhead Access Road will be left in place, but
the surface will be design specifications, as directed, by the Forest Service (see

orest Service road location.

Backfilling and grae

laimed highwall and cutslopes has a safety factor greater than 1.3 and

nants will remain after reclamation.

Terracing and Erosion Control

No terracing will be done. All final grading and surface preparation of overburden completed
prior to the redistribution of the topsoil will be done along the contour to minimize erosion in areas
with slopes less than 30%. In areas with slopes greater than 30% the grading, preparation and
placement in a direction other than generally parallel to the contour will be used.



Refuse Piles
There are no refuse piles at the Crandall Canyon mine site.

Surface Coal Mining

There will be no surface coal mining at the Crandall Canyon Mine.

5.60 Performance Standards

All mining and reclamation operations at the Crandall Cany ill be conducted in

accordance with the R645 rules and this permit.
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ENGINEERING, INC,

July 11, 2011

Dave Shaver

West Ridge Resources, Inc.
P.O. Box 1077

Price, UT 84501

Re: Crandall Canyon Mine

Dear Mr. Shaver:

Slope Stability Analyses and Design have'been completed for the Crandall
Canyon Mine near Huntington, Utah. 3 dy are summarized in the report
transmitted herewith. '

We appreciate the opportuni ce for you. Ifthere are any questions relating to

the information containe

Sincerely,

RB&G EN

Bradford

bep/jal

1435 WEST 820 NORTH, PROVO, UTAH 84601-1343
PROVO 801-374-5771 SALT LAKE CITY 801-521-5771 FAX 801-374-5773
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ENGINEERING, INC,

CRANDALL CANYON MINE
Near Huntington, Utah

Slope Stability Analyses and Design Recommendations

l. INTRODUCTION
1. PURPOSE AND SCOPE

A slope stability analysis has been performed for a part of the

to site reconnaissance and design analyses and
2. SITE LOCATION AND DESCRI

The Crandall Canyon Mine is loca:
mine portal is situated about 1 mile w ' ithin a narrow canyon. The mine
has been closed and it is o : rehabilitation work is required. While the

It is our und ding that rehabilitation of the mine requires that the exposed excavation in
the vicinity of the portal be backfilled. The fill will generally restore the hillside to the slopes

which existed prior to excavation.

1435 WEST 820 NORTH, PROVO, UTAH 84601-1343
PROVO 801-374-5771 SALT LAKE CITY 801-521-5771 FAX 801-374-5773



Il. DESIGN RECOMMENDATIONS

1. STABILITY ANALYSES

Subsurface investigations to determine the properties of the materials within the existing
hillside were not performed. For purposes of this analysis, it has been assumed that the
existing hillside is stable and that the critical failure surface will be contained within the
added fill section. During the analyses, the bedrock materials withi

determine the mapped probabilistic peak
It is our opinion that the seismic €

appropriate for this project. Stabilit
with acceleration equal to Y. the

cave the road at the present alignment, a fill slope

will be required. Stability analyses indicate that

slope stability analyses are attached to this report along with a

drawing and cross section views. It is our understanding that plans to fill the

area between portal bench and the top of the portal wall is being submitted separately and
it will be noted from the attached drawing that the fill section analyzed extends from the
roadway to the portal bench level. Recommended gradation properties and Atterberg limits

for fill materials are shown on the drawings.

'RB&G ENGINEERING o  H:\2010\006_CrandallCnynMineSlopeStabil\RevisedReport, 061 1.doc
Page 2 of 3



2. OTHER CONSIDERATIONS

During the site visit, water was observed seeping from the existing slope. In order to prevent
the fill materials from becoming saturated, it is recommended that a drainage layer be
installed between the existing slope and the fill. The drainage layer should consist of clean
well graded gravel and should be 2 feet thick measured perpendicular to the existing slope.
The drain gravel layer should have at least 3 feet of cover to protect against frost and to

inhibit infiltration of surface water. Slotted collection pipes shoul placed within the

drainage layer at the locations indicated on the plan sheet to col water and carry it
outside the embankment. Details of the recommended draina

attached plan sheets.

are provided in the

It is our understanding that seepage from the hillsid orded over
the last 12 months. It has been reported to us that erage about 3
gallons per minute and have not exceeded 5 g
on the drawings has been designed to carry at llons per minute; however, the
drainage system is intended to collect a ter seeping from the existing
hillside. If it is desired to place w,
system, larger pipes and thicker drair

3. EMBANKMENT REQ

The soils used to ] should meet the gradation requirements and
Atterberg limits s ' p’sheet. The soils should be moisture conditioned
to within 2 percen dptimu oisture content and then spread in loose lifts not

exceeding lift should be compacted to at least 95 percent of the

oisture content and dry density should be determined by
D 698). One to two density tests should be performed for

Gravel drain material used to construct the drainage system should be compacted. In order to
compact against the existing slope, hand operated compaction equipment such as jumping
jacks and/or walk behind rollers will likely be necessary. We recommend that gravel drain
material to be compacted with hand equipment be placed in lifts not exceeding 8 inches in
thickness. Each lift should be compacted with a minimum of 4 passes of the compaction
equipment.

RB&G ENGINEERING ' ~ H:\2010\006_CrandallCnynMineSlopeStabil\RevisedReport.0611.doc
Page 3 of 3
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OR ROCK
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MATERIALS TO BE WITHIN THE FOOTPRINT OF NEW
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CRANDALL CANYON MINE SITE RECLAMATION PLAN

—Phase-tHISTORICAL NOTE: Due to the tragic mine disaster of August 6, 2007, the Crandall
Canyon Mine has been sealed. Water has gradually backed up in the mine and is now
discharging from behind the portal seals. The discharge is under the authority of an approved
UPDES permit. However, as of February 2009, the iron levels exceeded permit compliance
limits. In December 2009, a treatment facility designed to remove the iron was constructed in the
“Old Loadout Area,” located directly below the mine portals. At the present time (September
2018). it is uncertain whether or not long-term treatment of the mine discharge water will be
required because naturally-occurring chemical processes within the mine caflid potentially bring
the iron content of the water to within compliance limits at some time in e. The pre-
treatment iron content of the mine-water discharge has been trending g ard over the past
several years.

This reclamation plan assumes that the mine-water dischargeduil m ely, and no
iron-removal treatment will be required at the time of reclaffiatioh. Furthermo
reclamation plan assumes that the UPDES discharge #Q been relocated tot€ mouth of

Crandall Canyon and discharges directly into Huntip Creekd ing the location of
discharge #002 is discussed in a separate appendix.

v

Also, as a result of the Crandall Canyon Mipeadisaster, Ge deeded a portion of the upper
mine yard (Expansion Area) to Emery Cq liSarea is NOv ded as part of a permanent
memorial to the deceased miners and res , OV maintamed by Emery County. This
area is included as a portion of the final ré @' e mine.

Final ation

The reclamatio @ d areas 0 randall Canyon mMine site is described in
an outline and_in detai 3,1S based upon discussions in the text of Chapters
2,3,4,5,and 7, which a egarding reclamation requirements. In the
interest of clarity,the folloy ussion describes the reclamation process in terms of several

general areas mine Refer to Figure 1 in this Appendix_for a map delineating the
different ine vard. Within each of these general areas, reclamation will follow

athe ge emolition, 2) backfilling, grading and topsoil application, 3)

reclama i However, in practice, reclamation will be performed in several of
these area: he final step, reclamation and revegetation, for all the areas will
not be done U

Genwal recognizes that development of a feasible reclamation plan for final reclamation
of the expansion area -containing the best available reclamation methodology is an essential part
of this permitting process. Therefore, Genwal has contacted consultants with revegetation and
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reclamation experience to gather together the best reclamation techniques for reclamation of the
steep-slope area. JBR Environmental Consultants, who has had prior experience with reclamation
in difficult areas, has provided a letter detailing reclamation methodology that they believe will
contribute to the successful reclamation of this area. This letter, included as Attachment 1, was
written in response to Genwal’s discussions held with JBR as the reclamation plan was being
revised. Genwal feels that incorporation of the various reclamation techniques that JBR has
identified as betrg-successful in past situations will greatly enhance the success of this
reclamation effort. Genwal also recognizes that in the time between now and when final
reclamation is actually done, technology may evolve new and better reclamation ideas. Genwal
commits to modifying the reclamation plan prior to final reclamation shouldddgetter reclamation
products and methedetogymethodologies become available. This reclamation pfan will be
reviewed prior to_its implementation to incorporate applicable methodelogy and techniques which
are considered best technology currently available (BTCA) at the time of reclamation.

Area Descriptions

The reclamation plan has been divided into several general areas for the purpose of
explanation. ttistikety-thatrReclamation efforts will\most likely occur in multiple areas during
the same time interval. These areas are depicted efiin Figure 1 and described in summary below.

Portal Area:—_The Portal Area consists0f an inclined access foad, the mine portals leading into
the underground mine, and structures in this area.

Expansion Area: _In 1997, the surface facilities witrave beerwere expanded to the area
south of the Forest Service road by culverting approximately 1,500' of the Crandall €aryorCreek
through a 72" bypass culveft. Earthen fill material witave-beerwas trucked in to construct the
Expansion Area. The truck loadout facilities wittitave beenwere relocated to the Expansion
Area along with the Overhead,Conveyor, Stacking tTube, Reclaim Tunnel and Conveyor, Crusher
Building, MCC Building, Substation, and other associated structures. The fill from the Expansion
Area will be utilizedyduringfinal réelamation to restore approximate original contour in areas of
cuts and highwalls. Thisyfill wittmatenial consists of 8" x 0" earth and rock materials obtained
from an approved off-site berrow area.

The Expansion Area has been divided into a North Slope Expansion Area and South Slope
ExpansionArea fonthe purposes of the reclamation discussion. The North Slope Expansion Area
is thate area north of the existing Crandall Creek and south of the existing Forest Service road.
The South Slope"Expansion Area includes the steeper hillside located south of the existing
Crandall Creek. Due to the steep slopes encountered on the South Slope, special reclamation
procedures have been prescribed for this area. Much of the reclamation plan designed for the
South Slope is based on input from reclamation specialists who have experience in steep-slope
reclamation situations.

Old Substation Area: The Old Substation Area is the pad that was originally constructed in the
northern part of the mine yard above the shop for a substation. However, the substation was
never constructed at this location. Other than an existing pewettitepower line, there are no
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facilities on this site to be removed and the area has had interim revegetation.

Old Loadout Area:  The Old Loadout Area is located adjacent to and just north of the Forest
Service road and the new loadout. This is the area where coal was previously stockpiled and
loaded into trucks prior to construction of the 1997 expansion area.

The water treatment plant for mine discharge water is currently located in this area. Upon final
reclamation, this area will be reclaimed per this plan.

ine site. The road
in width_per the

Forest Service Road:  The Forest Service Road runs east-west through th
is to be kept in place following reclamation activities, but will undergo
Forest Service permit.

the Forest
bBuilding,

Shop Area:  The Shop Area is located west of the mine portal
Service Road. Facilities to be removed from the Shop area i

Substation, Rock Dust Bin, Oil Shed, concrete retainin parking lot a
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RECLAMATION PLAN OUTLINE

1. Demolition and Removal of Surface Facilities - Portat-Area

—40Id Loadout Area
_ 2. Backfill, Grade and Topsoil - Pertat-Area

—5—Revegetatton—Portal-Area

13: Backfit-Grade-ant-Topsoit—0ie

+43. Revegetate - Old Loadout Area

. Demolition and Removal of Surface Fa€ilities - Porta

. Removal and Disposal of Expansioqg Wiaterial ins ne Portals

4

5

6. Seal and Backfill Portals

7. Backfill, Grade and Topsoil - Portal A
8

9

. Revegetation - Portal Area
. Demolition - Old Substat
. Backfill, Grade and Substat ea

._Revegetation - OldéSubstatiof ;'-
12. Demolition and hOf

€s - Shop Area

._Backfill, Grade and >Shop A

._RevegetationmsShop AW

. Reclain ice R of Expansion Area

16. Dem ane al of ace Facilities - Expansion Area
R and Recontouring - Expansion Area

1 North Hillside Slopes - Expansion Area

Foot Bridge to access the Memorial

20. Revegeta Slope of Expansion Area

261. Removal a posal of 72" Culvert

212. Topsoiling - North Slope of the Expansion Area

223. Revegetation - North Slope of the Expansion Area

234. Restoration of the Stream Channel

245. Revegetation of the Stream Channel

256. Sediment Control and Treatment

267. Topsoil Stockpile Reclamation

27—Phase2 Rectamation

18. Res
19 19. Co
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Note: A Reclamation Timetable has been provided at the end of this discussion.
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RECLAMATION PLAN DETAIL

1._ Demolition and Removal of Surface Facilities - PertalOld Loadout Area

_______When mining operations kave-beenare permanently ceased, and the portals and
surface facilities are no longer needed to support the mine, all buildings and other structures will
be dismantled and hauled off--site to an approved landfill. Reusable materials will be salvaged

and recycled to the extent possible. Structures, including the overhead conveyor and storage
shed, will be removed from the Old Loadout Area, as well as other mine-related structures.

It is assumed that at the time of final reclamation, the iron treata acilities for the mine

discharge water will already have been removed and disposed of a ine water
discharge relocation of UPDES Discharge #002. This relocatio SCUISE separate
appendix of this MRP.

All asphalt removed from the site will be dispose anapproved RCRAXisposal site.

J0Vve ded onto trucks and hauled
not be removed will be

A portion of the existing coal pile retaining wall wil
to an approved landfill. That portion of the retaining W
buried under a minimum of four feet of backfill material:

Equipment used in the demolitio Of the 13 8 include: a front end
loader, a backhoe, highway end dump tru A 118 ane, and truck with a flat bed trailer.

\ 4

2. Backfill, Grade and Tops | Load@ A

With the retainig A@ id..reclamatien activities can continue at the Old Loadout
Area. The cut slope 9¢ he re Pwill be backfilled to approximate original contour
using fill material from S10 e lifts will be built up horizontally with a slight
incline on eachJifitaiew pg cut slope. A drainage system for the water seeping from
the ledge wi 30has the pe is built up (see Appendix 5-28). A continuous layer of

woven ge e T3 separe inage s i ial. The
DIPINGy 3 harge system will be placed a minimum of two (2) feet above the
geotext dozer/loader will spread the material in lifts not to exceed 8 inches
in thickne binpécted to 95% of the maximum dry density per Appendix 5-28. Near the
top of the slope e will be used to place and compact the final lift. Before placing
topsoil on the fine filled surface, the surface will be roughened with the backhoe bucket to

prevent slippage of the topsoil layer and promote root penetration.

Genwal has committed to adding nutrients as determined by laboratory analysis
conducted on topsoil samples taken before topsoil redistribution and during final reclamation.
The method used to ensure adequate and representative samples from different locations and
depths within the topsoil stockpile include: taking two soil samples per stockpile and collecting
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samples with a soil auger at two foot increments. Samples of the undisturbed soil adjacent to the
regraded site will also be taken for a baseline chemical reference. Fertilizer will be added to the
redistributed topsoil as indicated by laboratory results of the most needful increment.

The areas to be topsoiled will be marked with stakes indicating the depth of application.
A reclamation supervisor will oversee the topsoil redistribution operation. Topsoil will be left in
a roughened condition prior to seeding to minimize compaction and erosion as well as promote
infiltration of precipitation.

143. Revegetation - Old Loadout Area

Revegetation procedures for the Old Loadout Area, and cas, involves a

ecla
four-step program: 1) application of fertilizer (if laborator inqundicates:

2) hydroseed, 3) hydromulch the entire area with a wood fi Ich to stabili ring
vegetative growth and control runoff, 4) plant containeri ock te.further stabilize the soil and

provide vegetative diversity. Hydroseeding will com e tagl and small amount of
mulch with the seed mix (to mark the area of coverage) gapplication to the redistributed

topsoil. All seed utilized on the site will be certified d. After the seeding step, the
mulch (wood fiber and hay/straw) and tackifi@mwill be appli€ 3 seedbed surface. The plant
containerized stock will be planted in the Sanof reclam Note: Revegetation work

will not be done until fall (September-C e,

4. Demolition and Remova ace Fa Portal Area

At the Portal A ¢ -% are: underground bath house, mine fan, fan

transformers (portablé d rail at tepatop and along access road, water
pipelines,-and the divers abov als, and fencing around the portal bench. The
piping for the pai ater d ill remain so long as water is still discharging from the
mine.

above the portal road, above the portals and above the old coal
loadout 3 mesh, clips and other similar materials will be removed and
disposed o e-state-approvecHandfitunderground within the existing mine

workings.

AHLoose combustible materials will be removed from the underground bathhouse, where
possible, and hauled to an approved solid waste landfill. Any structures that would interfere
with sealing of the portals, such as beltline structure, wottdwill also be removed.

Equipment used in the demolition and disposal of the facilities include: a front end
loader, a backhoe, highway end dump trucks, a trackhoe, a crane, -truck with_a flat bed trailer,
oxy=acetylene torches, air compressor-ant, power tools, etc.
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2
5. Removal and Disposal of Expansion Area Fill Material inside Mine Portals

At the same time the structures in the portal area are being demolished and removed, the
other surface facility structures located on the Expansion Area (truck loadout, conveyors, crusher
building, etc.) will also be removed. After the removal of these structures from the Expansion
Avrea, excess fill material -from this area will be taken inside the mine entries for permanent
placement [rNote: rfReclamation of the Expansion Area is described in greater detail later in this
plan]. Fill material, in excess of that needed for backfilling the Portal Area,;Shop Area and Old
Loadout Area (an estimated 26:41652,000 loose cubic yards;Fabte-5-26 ppentix5-20)
will be loaded, hauled and disposed of underground in the mire-workit

A nane N ~ =
[ U =ZU U Ul (JU VVU US.

South Mains of the Princess Mine workings.

Note: The Princess Mine is currently sealed due to tempg 8essation. Th sumes
that the Princess Mine will be reopened and mined pri e
improbable event that the Princess Mine is not reop iorl al reclamation, excess fill
material will be removed from the mine site and ha )State-approved location, in lieu of

placement within the mine workings as noted above.

The equipment used in the perfo is.step WO a |I-h-d unit (scoop), dozer
w/ripper, and a front end loader.
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Seal and Backfill Portals

Upon the completion of the disposal of the excess Expansion Area fill material in the mine
workings_(or removed to an approved site as noted above), the portals will be sealed and
backfilled. The four portals on the north side are: bath house entrance, intake air entry, belt entry
and fan (return air) entry. The three portals on the south side are the intake, belt and fan entries.
FheAny new seals_(as required) will be constructed approximately 25-35 feet inby from the portal
openings, and will be built according to MSHA regulations. Equipment necessary for sealing_the
portals would be a cement mixer and hand tools. After finishing the constru€tion of the seals, the
25 to 35 feet of entry from the portals to the seals will be backfilled with additional fill material
from the Expansion Area.

47. Backfill, Grade and Topsoil - Portal Area

Once the portals have been sealed and backfilleds reclamation work can then’commence
on the Portal Area. This work consists of backfillingdhe cuts to@pproximate original contour,
placing topsoil on the backfilled area and seeding the topsoiled area. Since the Portal Area (and
the associated access road) is on a slope, this work will be done in short segments starting at the
eastern-most (upper-most) portion of the areapblending the new filbmaterial with the already in-
place fill at the Old Loadout Area, and werking westward across the portal area and thence down
the access road to the Shop Area. Fill material, from the Expansion Area will be utilized to
backfill and reclaim the highwat-aPortal Area. \The fill material will contain rock fragments of
all sizes, including a significant amount of 6% to 8“rock fragments. These rocks will assist in
providing slope stability and aid revegetation'by helping to retain moisture. The fill material will
be topped with 12" of topseil material to promate plant growth.

Mobile heavy‘equipmentawill be utilizedsto move and place fill in highwall and yard areas
and the south portal pocket cuts. A frontend foader and end dumps will be used to remove fill
material from thesExpansion Area and haul the material up to the Portal Area. The lifts will be
built up horizontally with,a slight slope, on each lift toward the highwall. Material will be spread
into lifts gFE8-to24theneseeepnol to exceed 12 inches in thickness, and compacted to 95% of

the magimum.dry densSity. The loader will compact each lift as the next lift is put in. A backhoe
will be Used to place and compact the final lift. Before placing topsoil on the final backfilled
surface, that surface, will be roughened with the backhoe bucket. This will help prevent slippage
of the topsoil fayer and promote root penetration.

Genwal has'‘committed to adding nutrients as determined by laboratory analysis conducted
on topsoil samples taken before topsoil redistribution and during final reclamation. The method
used to ensure adequate and representative samples from different locations and depths within the
topsoil stockpile include: taking two soil samples per stockpile and collecting samples with a soil
auger at two foot increments. Samples of the undisturbed soil adjacent to the regraded site will
also be taken for a baseline chemical reference. Fertilizer will be added to the redistributed
topsoil, prior to seeding, if a need is indicated by laboratory results. The fertilizer will be
spread on the redistributed topsoil and either disked or hand-raked into the soil (depending
on the steepness of the slope).
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Avreas to receive topsoil will be marked with stakes indicating the depth of application. A
Revised4/05/2603
reclamation supervisor will oversee the topsoil redistribution operation. Topsoil will be left in a
roughened condition prior to seeding to minimize compaction and erosion as well as promote
infiltration of precipitation.

58. Revegetation - Portal Area

Revegetation procedures for the Portal Area and the south portal uts involves a

vegetative growth and control runoff, 4) plant containerized sto ze the soil and
provide vegetative diversity. Hydroseeding will combine t ount of
mulch with the seed mix (to mark the area of coverage

e applied to the seedbed
surface. The plant containerized stock will be plante year of reclamation.
Revegetation work will not be done until fall (Septem er).

The only structures existing, at the O ea Is the termination structure for the
mine peweﬂmegower line. ~ e will be dismantled and removed from the
site prior to completion o

710. Backfill, Grade ar d'Substation Area

on Area is placed in the underground mine workings_(if

3 IX), additional fill material from the Expansion Area will be

A used for backfilling areas or hauled to an approved off-site

. > the pad will be backfilled to the approximate original contour. The
area will the ) d revegetated.

on topsoil samples taken before topsoil redistribution and during final reclamation. The method
used to ensure adequate and representative samples from different locations and depths within the
topsoil stockpile include: taking two soil samples per stockpile and collecting samples with a soil
auger at two foot increments. Samples of the undisturbed soil adjacent to the regraded site will
also be taken for a baseline chemical reference. Fertilizer will be added to the redistributed
topsoil as indicated by laboratory results of the most needful increment.

The areas to be topsoiled will be marked with stakes indicating the depth of application.
A reclamation supervisor will oversee the topsoil redistribution operation. Topsoil will be left in a
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roughened condition prior to seeding to minimize compaction and erosion as well as promote
infiltration of precipitation.
Revised4/65/2063

811. Revegetation - Old Substation Area

Revegetation procedures for the Old Substation Area involves a four--step program: 1)
application of fertilizer (if laboratory testing indicates a need),- 2) hydroseed, 3) hydromulch the
entire area with a wood fiber mulch to stabilize soils during vegetative growth and control
runoff, 4) plant containerized stock to further stabilize the soil and provide végetative diversity.
Hydroseeding will combine the tackifier and small amount of mulch sith the seed mix (to
mark the area of coverage) during application to the redistributeddopsoil. All seed utilized
on the site will be certified pure live seed. After the seeding step, the mulch (wood fiber and
hay/straw) and tackifier will be applied to the seedbed surface. The plant.containerized stock
will be planted in the second year of reclamation. Revegetation work will'not be done until
fall (September-October).

912. Demolition and Removal of Surface Facilities'=Shop Area

Facilities to be removed from the Shopratea include:*Shop/\Warehouse bBuilding,
Substation, Rock Dust Bin, Oil Shed andgparking lotiasphalt. All structures will be removed
from the site. Some components will be salvaged-and recyeled. Non-salvageable material will
be disposed of in an approved solid waste landfill. All asphalt removed from the site will be
disposed on in an approved RCRA disposal Site.

A portion of the retaining'wall which separates the Shop Area from the Forest Service
Road will be removed, loaded onto trucks.and hauled to an approved landfill. That portion not
removed will be buriéd undera minimum of four feet of backfill material.

Equipmentiused in the demolition and disposal of the facilities include: a front end
loader, a bagkhoe, highway end dump trucks, a trackhoe, crane, truck with flat bed trailer, oxy-
acetylengftorches, air compressor-and power tools, etc.

163. Backfill, Grade@nd Topsoil - Shop Area

With the Portal Area and Old Substation Area reclamation completed, and the retaining
wall removed, the reclamation activities can continue at the Shop Area. Although this area is not
as steep as the previous areas, the same reclamation procedures will be used. The cut slope
behind the shop will be backfilled to approximate original contour using fill material from the
Expansion Area. The lifts will be built up horizontally with a slight incline on each lift toward
the existing cut slope. The dozer/loader will spread the material in lifts ef-18-te-24-inches
deepnot to exceed 12 inches in thickness, and compacted to 95% of the maximum dry density.
The mobile equipment will compact each lift as the next lift is put in. Near the top of the slope, a
backhoe will be used to place and compact the final lift. Before placing topsoil on the final

5/97 Revised 9/18 13



backfilled surface, the surface will be roughened with the backhoe bucket to prevent slippage of
the topsoil layer and promote root penetration.

Genwal has committed to adding nutrients as determined by laboratory analysis
conducted on topsoil samples taken before topsoil redistribution and during final reclamation.
The method used to ensure adequate and representative samples from different locations and
depths within the topsoil stockpile include: taking two soil samples per stockpile and collecting
samples with a soil auger at two foot increments. Samples of the undisturbed soil adjacent to the
regraded site will also be taken for a baseline chemical reference. Fertilizer will be added to the
redistributed topsoil as indicated by laboratory results of the most needful i

The areas to be topsoiled will be marked with stakes indicatin th of application.
A reclamation supervisor will oversee the topsoil redistribution op
a roughened condition prior to seeding to minimize compaction
infiltration of precipitation.

| as promote

1#4. Revegetation - Shop Area

--step program: 1) application
ydromulch the entire area
d control runoff, 4) plant

Revegetation procedures for the Shop Area invo
of fertilizer (if laboratory testing indicates a
with a wood fiber mulch to stabilize soil

containerized stock to further stabilize the 3 egetative diversity. Hydroseeding
will combine the tackifier and small ama wﬁ' e seed mix (to mark the area
of coverage) during application to the red opsoil. All seed utilized on the site will
be certified pure live seed. A eeding e mulch (wood fiber and hay/straw) and
tackifier will be applied to , surface! plant containerized stock will be planted in
the second year of recla @ Jetation W will not be done until fall (September-
October).
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.......................

15. Reclaim Forest Service Road North w

The Forest Service ra e trai around will be reclaimed according to the
Special Use Permit. Ass e exist rest Service special use permit (8/26/89)
covering the road, durig @ ation the of the asphalt road surface within the
permit area will be red D[N Jrade and 22--foot wide running surface to a 20--
foot subgrade and 14 foa sphalt removed from the permit area as part of this
road narrowing be take pproved RCRA disposal site. The reclaimed area will be
topsoiled an above.

the process of attaining a new Special Use Permit for use of the
Forest S8 . B f-reeentupon pervious correspondence, the Forest Service rewhas
indicatesd \ ave the asphalt totally removed from the road surface upon final
reclamation. differs from the stipulations of the existirgpast Forest Service Special
Use Permit that requiresd i i
reclamation. Genwal commits to reclaiming the road through the minesite to anythe standard
desired by the Forest Service at the time of frnal reclamatron AtAs the frnal road parameters are
not known at the present trme ROWWe d i

Qarameters of the Qervrou Specral Use Permit wrth a 14' wide running asphalt surface. The

reclamation plan will be adjusted as necessary if the forthcoming Special Use Permit deviates
from the current design.
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16. Demolition and Removal of Surface Facilities - Expansion Area

The facilities to be removed from the Expansion Area are: the overhead conveyors,
stacking tube, reclaim vault and tunnel/escapeway tube, crusher building, MCC building, loadout
conveyor, truck loadout and loading platform. Removal of these facilities will take place

Equipment used in the demolition and disposal of the facifities include: agfront end
loader, a backhoe, highway end dump trucks, a trackhoe, a crane, truck with'flat bedtrailer, oxy-
acetylene torches, air compressor and power tools, etc.

17. Removal of Fill Material and Recontouring - Expansion Area

Reclamation of the Expansion Area (Which includes‘the south portal access ramp) is
different from the other reclaimed areas bécause resteration of the approximate original contour
involves removal of fill material rather than placement of backfill"material. As described in the
preceding sections, fill material removed from the Expansion Area will be used to regrade and
restore approximate original contour at the PortahArea, Old*Substation Area, Shop Area, and the
Old Loadout Area. Thereforgfthese reclamation operations will be accomplished
simultaneously. Expansion’Areafill that is not slated for use as backfill for the aforementioned
areas (i.e., excess fill) will be disposed of in the underground mine workings or hauled off-site as
described previously.

Reclamatiomgef the Expansion Area involves three separate procedures involving three
separate areaS: the NorthhSlope of the Expansion Area, the Crandall Creek Channel Area, and the
South Slgpe of the Expansion Area. As described previously, the North Slope Expansion Area is
that arga north of the existing Crandall Creek and south of the existing Forest Service road. The
South Slope Expansion Area includes the steeper hillside located south of the existing Crandall
Creek and the south,portal area. The Crandall Creek Channel Area is the area within and
immediately on either side of the existing creek channel.

Revised4/065/2603

Reclamation of the North Slope Expansion Area will follow the normal reclamation
procedures described above for the other general areas (i.e., regrading, topsoiling and
revegetation). Reclamation on the steeper than normal slopes of the South Slope Expansion
Area will involve a different reclamation technique which is designed to revitalize the existing
left-in-place topsoil. Reclamation of the Crandall Creek Channel Area is also designed to
revitalize the existing left-in-place topsoil and restore the previous channel morphology.
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18. Restoration of South and North Hillside Slopes - Expansion Area

Five years prior to beginning reclamation operations, Genwal will consult with the
Division to re-evaluate the techniques and practices being proposed for the Expansion Area.
This consultation will include forming a task force of members with various areas of
reclamation expertise to review the reclamation plan and recommend the best and most
suitable reclamation techniques and products available at that time. The review and
consultation will re=assess and revise, where needed, the existing approved reclamation plan to
provide the best and most appropriate reclamation measures for the site.

At the time of final reclamation, all surface facilities located onthe Expansion Area
pad will be dissassembled and removed from the site. In the area of the (then removed) coal
stockpile, all coal will be removed from the small adjacent slope aréa whereithe south flank of
the coal pile had previously rested. Prior to reclaiming this area, all coal fineswill be
vacuumed from the surface. Using the existing pad as a workysurface, a 12** layer, of topsoil
will then be reapplied to the disturbed area. Areas to receive topsoil will be markedwith
stakes indicating the depth of application. A reclamation supervisor will oversee the topsoil
redistribution operation. Topsoil will be left in a roughened condition prior to seeding to
minimize compaction and erosion as well as promoteinfiltration of precipitation.

Genwal has committed to adding nutrients as determined by laboratory analysis
conducted on topsoil samples taken before topsoilredistribution and during final reclamation.
The method used to ensure adequate and representative samplesfrom different locations and
depths within the topsoil stockpile include; taking two soil samples per stockpile and collecting
samples with a soil auger at two foot increments.4Samples of the undisturbed soil adjacent to
the regraded site will also be taken for a baseline chemical reference. Fertilizer will be added
to the redistributed topsoil#prior to seeding, if.a need is indicated by laboratory results. The
fertilizer will be spread.on the redistributed topseil'and hand-raked into the soil.

Revegetation procedures for this area will involve a four--step program: 1) application
of fertilizer (if labekatory testing indicates a need), 2) hydroseed, 3) hydromulch the entire
area with a wiood fiber mulchio stabilize soils during vegetative growth and control runoff, 4)
plant containerized stock te further stabilize the soil and provide vegetative diversity.
Hydroseeding will combine the tackifier and small amount of mulch with the seed mix (to
mark the area of coverage) during application to the redistributed topsoil. All seed utilized on
the site will be certified pure live seed. After the seeding step, the mulch (wood fiber and
hay/straw) and tackifier will be applied to the seedbed surface. The plant containerized stock
will be planted in the second year of reclamation.

Following the surface facility demolition activities, fill material will be removed from the
Expansion Area in approximately 5'-10' lifts. During the fill removal process, the culvert inlet
structure will be left in place on the west end of the yard to continue the diversion of water
through the 72" culvert. A 40--foot wide berm will be left intact at the culvert inlet to continue
to serve as the culvert headwall and to continue to divert water into the 72" culvert.

The sequence for removing the fill material, culvert, and underdrain system from the
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Expansion Area will be essentially the same as during the 1997 construction process but in
reverse order. (See construction details in Appendix 7-50).

Fill will be removed from the Expansion Area in 5'-10" lifts starting from the west end of
the yard and proceeding to the east end. At the intersection of the South Slope and the pad fill
the marker soil/geotextile fabric will be located. The marker soil will be carefully removed from
on top of the geotextile fabric on the South Slope as the yard fill is being removed. This will
allow reclamation to be done on vertical increments of the hillside that will be easy to access
from the adjacent yard level. Removal of fill material adjacent to the South Slope will be done
very carefully in order not to disturb the in-place soil resources. Fill removalin this area will be
done with small earth-moving equipment (Bobcats, backhoes, etc.) and/ d if necessary
in order to minimize disturbance of the existing topsoil. Once the ge abric has been
exposed, the fabric will be carefully peeled away from the soil and

underlying soil materials observed at this time. The soil will be egetated in 5-
10 foot horizontal zones that can be easily accessed and wor jacent pad
fill level. After each level has been reclaimed as describe et of fill)
will be removed from the fill. Revegetation work will t of the

hillside below the previously reclaimed level. This in continued successive
lifts, involving fill removal, peeling away the geotext
and revegetation of the newly exposed increment.

It should be noted that approxima
Area will also be re-established as the E [ is,being removed in lifts as described
previously. As the fill is being removed i Jacent North Slope surface will be

amount of fill to mai
retrieval process.

Vill be left intact during this phase of the fill

oot Bridge to Access the Memorial

portion O
culvert that re
portion of the e

crete walkway from the parking area lies above the 72" bypass
Crandall Creek channel. In order to reclaim the Crandall Creek, this
oncrete will be removed.

The existing concrete walkway will be sawcut as shown on Plate 5-21. The existing concrete
walkway and fill below will be removed in lifts as described above. The Crandall Creek will be
restored similarly.

The concrete footings for the new foot bridge will be set on undisturbed earth. 12" thick
concrete retaining walls will be constructed above the footings and extend to the elevations
shown on Plate 5-21. The areas around the retaining walls will be contoured and graded to
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provide an adequate surface for a new concrete walkway on either end of the new foot bridge.
The sawcut face of the existing remaining concrete walkway will be core-drilled and doweled a
minimum of 12" with new #4 bars at 12" maximum centers, and extend a minimum of 12" into

the new concrete walkway. Painted pipe guard rails will be installed atop the retaining walls to
meet all requirements of the current edition of the International Building Code (IBC).

Riprap armor will be applied to the slopes below the concrete footings that support the new foot
bridge. The armor will be a minimum of 2.5 feet thick and extend to the edge of the Crandall

Creek channel. The channel for the creek will be a minimum of ten feet wide.

The new foot bridge will be a pre-manufactured, pre-engineered structurg d from a
company which supplies said bridges. The bridge will be of primed ai ed steel tube

construction to meet the latest requirements of the Forest Service, & aty, International
Building Code and Americans with Disabilities Act (ADA). Tul 2l'le anchor bolts

will be supplied by the bridge manufacturer and installed per 2late

reclamation plan for the hillsides of the Expansion Area, t 00e p D ed five
years prior to the commencement of the reclamation to g he figal design regéirements.

1. A S

Construction of the new foot bridge will begin in mid eclamation year.

1920. Revegetation - South Slope of the
Reclamation of the South Slope wi A 3
simultaneously with the removal of the fill : sponding lifts. As fill lifts are being

signed to relieve compaction of the soil and open up
. This treatment will be applied in successive 5-10' lifts as

structure will most likely be undamaged but lacking in microbes and
nutrients. In 0 erate naturally existing soil organisms and assist in reactivating soil
activity, an inoc Vill be applied to the soil to reestablish soil bacteria, microhorizia and
mycelium. To enhance soil microbial establishment and promote more rapid stabilization of the
soil, the non-riparian seed mixture (as listed in Appendix 3-6) will be hand broadcast over the
area and raked into the soil surface. A wood fiber mulch will be applied over the seed bed then
the surface will be sprayed with a bonded fiber matrix tackifier. This type of tackifier has
appeared to have a much greater ability than regular tackifier to hold and stabilize the soil
surface. The bonded fiber matrix tackifier will be applied at a rate of 3,500 pounds per acre (or
mantfacturersmanufacturers’ recommended application if greater).
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By removing the fill in 5-10' lifts and simultaneously reclaiming the adjacent South
Slope in corresponding lifts, the pad area can then serve as convenient operating platform for the
machinery and supplies used during the reclamation effort. In this manner heavy machinery will
not be required to maneuver on the steep slopes. All reclamation work performed directly on the
steep slopes will be done with hand labor and tools. The reclamation process will be supported
by heavy equipment staged on the adjacent pad level.

261. Removal and Disposal of 72** Culvert

During the 1997 construction of the expanded surface facilities, thé creek channel
configuration was left intact throughout the entire length of the Expansion Area. This was
accomplished by eoeveredicovering the channel in situ with a geotextile fabric during_the initial
construction period. The geotextile was placed over the channeldo preserve the indigenous soil
and morphology of the existing creek bed. The fabric was placed along the'hottomand 5 feet
above the channel embankment. A colored marker material was placed on top of the geotextile
to serve as a visual marker horizon during reclamation gperattons.

Fill removal (and South Slope reclamation) will proceed vertical lifts until the 72" culvert
has been exposed. Prior to removing the culvert, the stream flowawill be diverted into the 18"
underdrain system by removing the cap fromfthe drain pipe located at the upstream end of the
culvert. This will be done during a low flow periodief.the year, such'as July or August. Once
the streamftowstream flow has been successfully“diverted'into the*underdrain system, removal of
the 72" culvert can begin. Removal of the ‘culvert will be done'tn 20' segments starting from the
upstream end and working downstream. All culvert material will be removed from the site and
disposed of in an approved landfill. The remaining culvert bedding material (2" x 0" gravel),
which is located on top of the underdrain system, will be left in place at this time to provide a
stable work area for heady equipment Involved in subsequent reclamation of the North Slope as
described later in this‘discussion

The 72 culvert WI|| be removed downstream to—anﬁevaﬂefnﬂet—&bove—theeedmﬁent

ace-betow antarotffit-theteft-ir-place porduntil it has been comoletelv removed.
However stream row will still continue to flow temporarlly through the underdrain system at
this time until thetNorth Slope reclamation has been completed.

212. Topsoiling - North Slope of the Expansion Area

After the Expansion Area fill and the 72" culvert have been removed, the underdrain
system will still remain intact. Because this phase of work will be done during low flow, the
stream will be adequately carried through the underdrain system. Mobile earthmoving
equipment will still be able to operate on top of the 2" x 0" bedding material located over the

5/97 Revised 9/18 20



underdrain system. Reclamation of the North Slope, which is not as steep as the south slope,
will be done with the standard protocol for reclamation involving fill areas, topsoiling, and
revegetation.

Topsoil will be reapplied to the North Slope in the conventional manner. Topsoil will be
hauled in by truck and spread with a front end loader and/or backhoe. Areas to receive topsoil
will be marked with stakes indicating the depth of application. A reclamation supervisor will
oversee the topsoil redistribution operation. Topsoil will be left in a roughened condition prior to
seeding to minimize compaction and erosion as well as promote infiltration of precipitation.

Genwal has committed to adding nutrients as determined by labo alysis
conducted on topsoil samples taken before topsoil redistribution and al reclamation.

The method used to ensure adequate and representative samples fr locations and
depths within the topsoil stockpile include: taking two soil sam nd collecting
samples with a soil auger at two foot increments. Samples o jacent to the
regraded site will also be taken for a baseline chemical ref . ed to the

redistributed topsoil as indicated by laboratory results.
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223. Revegetation - North Slope of the Expansion Area

Revegetation procedures for the North Slope of the Expansion Area involves a four--step
program: 1) application of fertilizer (if laboratory testing indicates a need),- 2) hydroseed, 3)
hydromulch the entire area with a wood fiber mulch to stabilize soils during vegetative growth
and control runoff, 4) plant containerized stock to further stabilize the soil and provide
vegetative diversity. Hydroseeding will combine the tackifier and small amount of mulch
with the seed mix (to mark the area of coverage) during application to the redistributed
topsoil. All seed utilized on the site will be certified pure live seed. After théiseeding step, the
mulch (wood fiber and hay/straw) and tackifier will be applied to the seedbed surface. The plant
containerized stock will be planted in the second year of reclamation. s/Revegetation work will
not be done until fall (September-October).

234. Restoration of the Stream Channel

After the north slope has been topsoiled, the ynderdrainsystem will then be removed and
the stream channel morphology restored. Prior to remaval of the underdrain, silt fences will be
established in Crandall Creek downstream from the existing 72" eulvert outlet. These silt fences
will be located in an area convenient for maintenance and cleanout.

Removal of the underdrain systemwill be‘done during low flow conditions and will be
completed in reverse order from the way it'was eriginally installed. Using small mobile
equipment, such as a backhoe, the remaining culvert bedding material, drain rock and 18" drain
pipe will be removed in 20" segments startingfrom the upper end and working downstream.
After the drain rock and drain pipe are removed, the lower layer of geotextile can be carefully
peeled back, re-establishiing the “natural”. streambed in the process. All drain rock, drain pipe
and geotextile material removeddduring this proeess will be disposed of at an approved landfill.
As each 20' segment of the underdrainsystem is removed, silt fencing will be installed on either
side of the newlyarestored stream channel. The purpose of this silt fencing is to treat drainage
from the adjacent recently. reclaimed areas.

After the underdrain System has been removed and the stream channel re=established
downstream past,UD-1,a rip rapped ditchway will be installed to carry drainage from the side
culvert outlet downythe North Slope to the restored stream channel. Refer to Plate 5-16.
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245. Revegetation of the Stream Channel

It is anticipated that after the underdrain system is removed and the geotextile fabric is
peeled away, the underlying soil material along the stream banks will be somewhat compacted.
To enhance the ability of the soil to absorb moisture, a mixture of PAM (Polyacrylamide), or
best technology currently available at the time of reclamation, will be applied to the soil surface.
PAM is designed to relieve compaction of the soil and open up channels for air and water
penetration.

The re-exposed soil structure will most likely be undamaged but lacking in microbes and
nutrients. In order to regenerate naturally existing soil organisms and &ssist In reactivating soil
activity, an inoculum will be applied to the soil to reestablish soil baCteria, mierohorizia and
mycelium. To enhance soil microbial establishment and promote‘more rapid stabilization of the
soil, the riparian seed mixture (as listed in Appendix 3-6) willdoe hand broadcast over the area
and raked into the soil surface. A wood fiber mulch will be‘appled over the seed bed then the
surface will be sprayed with a bonded fiber matrix tackifier. This type of tackifierhas appeared
to have a much greater ability than regular tackifier t@'hold and stabilize the soil surface. The
bonded fiber matrix tackifier will be applied at a rate of 3,500°pounds per acre (or
mantfactarer’smanufacturers’ recommended application if greater).

256. Sediment Control and Treatment

In practice, many of the reclamatlon procedures outllned above WI|| be conducted
S|multaneously :

) ..4
D

been S ; he-tifitle A-SYyStefbegins: Sedlment control during removal of
the underdraln WI|| conS|st of silt fences constructed on either side of the newly restored stream
channel and silt fences constructed within Crandall Creek below the outlet location of the 72"
culvert.

267. Topsoil Stockpile Location Reclamation

Following the removal of the topsoil stockpiles from the storage sites (during final
reclamatlon retopsomng actIVItles) the topson plle Iocatlons WI|| be reclalmed fEno*dgh—topsoﬂ

ﬁem—#—Z%’—bemlew—)—The top50|l stockplle Iocatlons will not requwe soil redlstrlbutlon since the
native topsoil is still'in place. At these locations, the ground will be lightly scarified and then
reclaimed according to the standard reclamation protocol.

Revegetation procedures for the stockpile locations will involve a four--step program: 1)
application of fertilizer (if laboratory testing indicates a need),- 2) hydroseed, 3) hydromulch the
entire area with a wood fiber mulch to stabilize soils during vegetative growth and control
runoff, 4) plant containerized stock to further stabilize the soil and provide vegetative diversity.
Hydroseeding will combine the tackifier and small amount of mulch with the seed mix (to
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mark the area of coverage) during application to the redistributed topsoil. All seed utilized
on the site will be certified pure live seed. After the seeding step, the mulch (wood fiber and
hay/straw) and tackifier will be applied to the seedbed surface. The plant containerized stock
will be planted in the second year of reclamation. Revegetation work will not be done until
fall (September-October).

i a artZaton

Timetable-Reclamation Activities

(First available season following cessation of mining)

Normal Access- May 15, Begin demolition- May 15
Seal portals- Prior to the beginning of demolition
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Structure removal- May 15 to June 30

Earthwork/recontouring- May 15 to September 30
Asphalt removal- June 15 to June 30

Construct new foot bridge - June 15 to August 30
Topsoil redistribution- August 30 to Oct 15
Drainage construction Sept 1 to Sept 30

Hydroseeding- Sept 15 to Oct 30
Seeding/Planting- Oct 1 to Oct 30

Final Reclamation- (cessation of mining)

Year 1 May June July Auag. t.
(Portals already sealed)

Struct. remove

Earthwork/recontour

Asphalt remove

Construct new foot bridge
Topsoil redistribution/final grade

Drainage Construction

Seeding/Mulching
Planting

Year 2 through 10

Vegetation Monitoring
Hydrologic Monitoring
Subsidence Monitorifg
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ATTACHMENT 1

JBR ENVIRONMENTAL CONSULTANTS, INC.
RECLAMATION RECOMMENDATION LETTER
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