2= Canyon Fuel Skyline Mine

Company, LLC

A Subsiclary of Ecwie Rescurce Huitings, LLC

February 27, 2015 C/007/0005
Received 2/27/15
Mr. Daron R. Haddock Task ID #4806

Coal Program Manager

Division of QOil, Gas, and Mining
1594 West North Temple

Salt Lake City, Utah 84114-5801

RE: Southwest Reserve — Flat Canyon Lease, Federal Lease UTU-771114, Canyon
Fuel Company, LLC, Skyline Mine, Task ID # 4655, C/007/005,

Dear Daron:

Attached to this letter are C1 and C2 forms outlining information submitted in response to
Task ID # 4655 to include mining in the Flat Canyon Federal Lease UTU-771114. Also
submitted and included with this letter is a two (2) page document titled, ‘Response to
Southwest Reserve Administrative Completeness Review that outlines the deficiencies
that were cited in Task 4655, and how they were addressed. There are .pdf files
identifying both the modifications to the M&RP to accommodate the additional mining and
independent studies providing support for the amendment.

Canyon Fuel Company personnel acknowledge and appreciate your willingness to review
the information prior to acquiring Federal Lease UTU-771114. Delays within the Bureau of
Land Management have shortened the timeframe to review the application and acquire
the necessary regulatory approvals, while still accommodating the necessary timing for
underground mining and eliminate the need for a partial layoff of the mine personnel.

If you have any questions regarding this information, please give me a call at (435) 448-
2636.

Sincerely:

Ao A Alih

Gregg A. Galecki
Canyon Fuel Company, LLC.
Environmental Engineer — Skyline Mines


suzannesteab
Text Box
C/007/0005
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Task ID #4806


APPLICATION FOR COAL PERMIT PROCESSING
Permit Change New Permit [_| Renewal [_| Exploration [ | Bond Release [ | Transfer []

Permitiee: Canyon Fuel Company, LLC

Mine: Skyline Mine

Permit Number: C/007/005

Title: Southwest Reserves — Flat Canyon Lease

Description, Include reason for application and timing required to implement:

Modification to conduct mining in new Federal Lease UTU-771114, Task ID# 4655

Instructions: If you answer yes to any of the first eight (gray) questions, this application may require Public Notice publication.

[JYes XINo 1. Change in the size of the Permit Area? Acres: Disturbed Area: _ [T increase [_] decrease.
[]Yes[XINo 2. Is the application submitted as a result of a Division Order? DO¥
[1YesXINo 3. Does the application include operations outside a previously identified Cumulative Hydrologic Impact Area?
[JYes[XINo 4. Does the application include operations in hydrologic basins other than as currently approved?
[JYesXINo 5. Does the application result from cancellation, reduction or increase of insurance or reclamation bond?
X Yes (1 No 6. Does the application require or include public notice publication?
X Yes []No 7. Does the application require or include ownership, control, right-of-entry, or compliance information?
[]YesXINo 8. Is proposed activity within 100 feet of a public road or cemetery or 300 feet of an occupied dwelling?
[]YesXINo 9. Is the application submitted as a result of a Violation? NOV #
[J Yes XI No  10. Is the application submitted as a result of other laws or regulations or policies?

Explain:
[l YesXINo 11. Does the application affect the ‘surface landowner or change the post mining land use?
X Yes [ 1 No 12. Does the application require or include underground design or mine sequence and timing? (Modification of R2P2)
X Yes [INo 13. Does the application require or include collection and reporting of any baseline information?
[JYesXINo 14. Could the application have any effect on wildlife or vegetation outside the current disturbed area?
[ Yes X No  15. Does the application require or include soil removal, storage or placement?
] YesXINo 16. Does the application require or include vegetation monitoring, removal or revegetation activities?
[JYes XINo 17. Does the application require or include construction, modification, or removal of surface facilities?
Yes [ ] No 18. Does the application require or include water monitoring, sediment or drainage control measures?
X Yes [INo 19. Does the application require or include certified designs, maps or calculation?
Yes [ ] No 20. Does the application require or include subsidence control or monitoring?
[ Yes XINo 21. Have reclamation costs for bonding been provided?
Yes [ ] No 22. Does the application involve a perennial stream, a stream buffer zone or discharges to a stream?
Yes ] No 23. Does the application affect permits issued by other agencies or permits issued to other entities?

Information submitted clectronically in Adobe Acrobat .pdf format. (This number inciudes a copy for the Price Field Office.)

I hereby certify that I ani a responsible official of the applicant and that the information contained in this application is true and correct to the best of my information

| and belief in all regpecis with the laws of Utah in reference to commitments, undertakings obligatig rein. -~
G etn Vs ﬂ,éz,%

int Name Sign Name, PosiJion Date

puere ! Aoy

Subscribed and sworn to before me lhls\)? da) of

F/b u;aﬁzoli
ALl AN

RELT KATHLEEN ATWOOD
My commission Expires: 12 —(1n D .20 |5 NOTARY PUBLIC-STATE OF UTAH
AL zz‘:lf]gfof Utah b ] 4 commissions 650015
- COMM. EXP. 12-02-2015
For Office Use Only: Assigned Tracking Received by Oil, Gas & Mining

Number:

Form DOGM- C1 (Revised 3/22/2010)



APPLICATION FOR COAL PERMIT PROCESSING
Detailed Schedule Of Changes to the Mining And Reclamation Plan

Permittee: Canyon Fuel Company, LLC

Mine: Skyline Mine Permit Number: C/007/005

Title: _Southwest Reserve - Flat Canyon Lease Task ID # 4655 Page 1 of 2

Provide a detailed listing of all changes to the Mining and Reclamation Plan, which is required as a result of this proposed permit
application. Individually list all maps and drawings that are added, replaced, or removed from the plan. Include changes to the table
of contents, section of the plan, or other information as needed to specifically locate, identify and revise the existing Mining and
Reclamation Plan. Include page, section and drawing number as part of the description.

DESCRIPTION OF MAP, TEXT, OR MATERIAL TO BE CHANGED
Chapter 1 Table 1.114 ( page 1-23), pages 1-19, 1-20, 1-21, 1-24 1-32, 1-32(a), 1-39, Plates
1 Add Replace [ ]Remove 1.6-1 Rev6, 1.6-2 rev.8, and 1.6-3 rev.9

X Add  [JReplace []Remove Chapter |, pages 1-20(a) and 1-20(b)

Chapter 2. Section 2.2 Geology and Geotechnical, pages 2-10. 2-11. 2-11a. 2-12.2-13. 2-15 (2-12. 2-
[(JAdd [XReplace []Remove 13 & 2-15 confidential)

] Add Replace ] Remove Chapter 2 Section 2.2 Geology and Geotechnical, pages 2-19 (Table 2.2.8-2), 2-20

Chapter 2 Section 2.3 Groundwater Hydrology, pages 2-29, 2-29a, 2-29¢, 2-29d, 2-30(j1), 2-
] Add Replace [ ] Remove 30(l), 2-33, 2-34, 2-35, 2-35¢

[JAdd [JReplace []Remove Chapter 2 Section 2.3 Groundwater Hydrology, page 2-35d

Chapter 2 Section 2.3 Groundwater Hydrology, pages 2-36, 2-36a (Table 2.3.7-1), 2-36b, 2-
[JAdd [XReplace []Remove 38 (Table?2.3.7-3)

Add [JReplace [ ]Remove Chapter 2 Section 2.3 Groundwater Hydrology, page 2-29¢

Chapter 2 Section 2.4'Surface Water Hydrology, pages 2-41, 2-42, 2-42a, 2-42b, 2-43b, 2-
(] Add Replace [ ]Remove 44a

XIAdd  [TReplace []Remove Cha'pteif 2 Plates 2.3.4-1D Cross Section Structure Profile Flat Canyon LBA

Chapter2 Section 2.5 Hydrologic Impacts of Mining Activities, pages 2-48, 2-49, 2-51, 2-
] Add Replace [ ]Remove 5lc,2-51d,2-51e

Add [IReplace []Remove Chapter 2 Section 2.7 Vegetation, page 2-63a

[JAdd [XReplace []Remove Chapter 2 Section 2.8 Aquatic Wildlife Resources, pages 2-67, 2-71a, 2-72a

XJAdd [JReplace []Remove Chapter2 Section 2.8 Aquatic Wildlife Resources, page 2-71a(1)

Chapter 2 Section'2.9 Terrestrial Wildlife, page 2-99, 2-104(j2), Tables 2.9-4 and 2.9-5,
] Add Replace [ ] Remove Figure 2.9.3-A with 2.9.3-A through -D (page 2-100A through 2-100D),page 2-104(k)

DJAdd [ JReplace []Remove _Chapter 2 Section 2.9 Terrestrial Wildlife, Figure 2.9.7-A Greater Sage Grouse Habitat

] Add Replace [ ] Remove _Chapter 2 Section 2.10 Raptors, replace page 2-111b

[ JAdd [XReplace []Remove _Chapter 2 Section 2.12 pages 2-122, 2-124

Add [JReplace []Remove _Chapter 2 Section 2.14 page 2-161

[JAdd [X.Replace []Remove Chapter2, Plates 2.2.7-1 rev3, 2.3.6-1 revl6

PHC Addendum Volume 2 - Appendix N Groundwater and Surface-Water Systems in the
Add [JReplace []Remove Flat Canyon Tract and Adjacent area...Petersen Hydrologic, Inc. 13Aug2014

PHC Addendum Volume 2 - Appendix O Groundwater Conditions in The Star Point
Add  [] Replace [CJ Remove  Sandstone In the Vicinity of the Skyline Mine,2014, Petersen Hydrologic, Inc.

Add  []Replace [] Remove Chapter 2, Section 2.1 Environmental Resources, page 2-4e

Form DOGM - C2 (Revised March 12, 2002)




APPLICATION FOR COAL PERMIT PROCESSING
Detailed Schedule Of Changes to the Mining And Reclamation Plan

Permittee: Canyon Fuel Company, LLC

Mine: Skyline Mine Permit Number: C/007/005

Title: Southwest Reserve - Flat Canyon Lease Task 1D # 4655 Page 2 of 2

Provide a detailed listing of all changes to the Mining and Reclamation Plan, which is required as a result of this proposed permit
application. Individually list all maps and drawings that are added, replaced, or removed from the plan. Include changes to the table
of contents, section of the plan, or other information as needed to specifically locate, identify and revise the existing Mining and
Reclamation Plan. Include page, section and drawing number as part of the description.

DESCRIPTION OF MAP, TEXT, OR MATERIAL TO BE CHANGED
[J Add Replace [ ] Remove _Chapter 3 Section 3.1 pages 3-6, ADD 3-6a

[JAdd [X Replace []Remove _Chapter 3 Section 3.3 page 3-81

[JAdd [JReplace [X] Remove Chapter 3 Plate 3.1.8-2 rev9

[JAdd [X]Replace []Remove Chapter 3, Plates 3.3-2 rev10, 3.3-3 rev0

] Add Replace [ ] Remove Chapter 4 Section 4.17 page 4-94

Chapter 1, Appendix 118-A, 1) USFS letter, 2) Emery Water Conservancy District letter, 3)
DXJAdd [JReplace []Remove Legal Notice

Add [JReplace []Remove Appendix A-4, Volume 2 - Flat Canyon Coal Lease Tract Final EIS, January 2002

Appendix A-2, 1) Toad Survey - Alpine Ecological, 2) Prime Farmland Determination -
Add [JReplace []Remove NRCS

Appendix A-3, Southwest Reserve Roof, Coal, and Floor analysis (holes 99-3-1, 95-21-1,
DX Add  [JReplace []Remove 95-28-1,98-3-2C)

Appendix A-3, Southwest Reserves NEPA Analysis Area, 2011, Western Land Services Inc.
Add [JReplace []Remove 08.10.2011

Appendix A-3, Southwest Reserves NEPA Analysis Area, 2012, Western Land Services Inc.
Add [JReplace []Remove 08.06.12.

Add [ Replace []Remove

O Add [JReplace []Remove

[JAdd [JReplace []Remove

[JAdd [JReplace [_]Remove

[ 1Add [JReplace []Remove

[JAdd [ JReplace []Remove

[1Add [JReplace []Remove

[0 Add [JReplace []Remove

[JAdd [JReplace []Remove

[CJAdd [JReplace []Remove

[(JAdd [JReplace []Remove

D Add [JReplace []Remove

[(JAdd [JReplace []Remove

Any other specific or special instruction required for insertion of this proposal into the Received by Oil, Gas & Mining
Mining and Reclamation Plan.

Information has been submitted electronically. Two (2) paper copies of the information will be
submitted at final approval.

Form DOGM - C2 (Revised March 12, 2002)




Response to Southwest Reserve Administratively Completeness Review (ACR)
Task ID #4655

The following identifies how items in the ACR, Task ID #4655 were addressed in the Southwest
Reserve — Flat Canyon Lease modification application. Deficiencies are identified in bold lettering
followed by the response.

R645-301-112.100 through -112.400; Identification of Interests: Ownership and Control information is
updated on an annual basis on or about June 30 for all the Canyon Fuel Company, LLC., mines. Itis
located in General Chapter 1 of the M&RP.

R645-301-112.500; Identification of Interests — Surface and Mineral Ownership: Plate 1.6-3 has been
re-formatted to adequately illustrate the Flat Canyon lease.

R645-301-112.600; {dentification of Interests: The contiguous landownership is identified on Plate 1.6-
1, and coal ownership is illustrated on Plate 1.6-2. Both maps have been confirmed that no changes in
landownership or coal ownership have otcurred. Section 112.600 {pg 1-20 — 1-20a) has been modified
to include the names and addresses of both landowners and mineral onwers contiguous with the Flat
Canyon Lease. In addition, page 1-24 has been modified to identify a coal lease that is now contiguous
with the Flat Canyon lease.

R645-301-113; Violation Information: Suspension or revocation information and the 3-year violation
information is updated annually on approximately June 30 in “General Chapter 1” for all the Canyon Fuel
mines. Since it is done on an annual basis, it is not included as part of the current submittal. Please see
Table 1-2 in the currently approved “General Chapter 1” for the information.

R645-301-114; Right of Entry: Right of Entry for Federal Lease UTU-771114 will be supplied once it has
been awarded by the BLM. It is anticipated the BLM will award the lease in mid-2015. A draft ofa
certified letter to the Emery Water Conservancy District has been added to the amendment. The letter
will bé sent to notify them of our intent to mine once the lease is awarded.

R645-301-115; Status of Unsuitablitiy Claim:

R645-301-116; Permit Term: The current permit expires April 30, 2017, with a right of successive
renewal. A copy of the permit is available at both the Division and Mine Site. Assuming Skyline is
awarded the lease, the permit term will be extended another five (5) years.

R645-301-117; Insurance: Proof of insurance will be modified and available when changes to the permit
are implemented.

R645-301-117; Proof of Publication: The Legal Notice has been modified to indicate the correct lease
acreage (2,692.16 acres).

R645-301-300; Biology: Raptor, Wildlife and sensitive species information has been addressed with the
addition of two (2) surveys of the proposed area and additional information provided in the vegetation
(2.7), terrestrial wildlife (2.8), and raptor sections (2.9), respectively. In addition to specific information
being added to these sections, a clarifying statement has been added to each indicating although the EIS
considered surface disturbance in the lease area, no surface disturbance is being considered with the
current action.



R645-301-320; Vegetation Information: Section 2.7 Vegetation has been modified to include subsection
2.7.9 Southwest Reserve Flat Canyon area (pg 2-63a) to generally describe the area and clarify that no
_surface disturbance is currently planned in the lease area.

R645-301-322; Fish and Wildlife Information: Section 2.9 Terrestrial Wildlife has been updated to
include additional clarification of no surface disturbance associated with the lease, additional
clarification of the EIS, and the submitta! of two (2) raptor/wildlife/sensitive species surveys conducted
over the lease area in 2011 and 2013.

R645-301-600; Geology: Section 2.2 Geology and Geotechnical has been modified on page 2-20 (section
2.2.8) to clarify that the stratigraphic section for the addition of the Southwest Reserve Flat Canyon
lease is best illustrated in the fence diagram labeled Plate 2.3.4-1D. In addition overall quality for the
coal seams to be mined is updated in Table 2.2.8-2, and that roof, coal seam, and floor chemical analysis
for selected exploration holes has been added to Appendix A-3.






Table 1.114
Lease Acreage Coal and Surface Ownership

Active
Lease No or Lease Date of
Entity Acres  Iksuance Coal Ownership  Surface Ownership / Action
U-147570 209270 1-May-65 BLM USFS
-56000 20-Dec-06 Relinqushed
U-0142235 520 1-Oct-64 BLM USFS
u-073120 55722 1-Feb64 BLM USFS
U-044076 236782 1-Sep-65 BLM USFS
12150 19-Apr-01 BLM USFS
U-020305 143940 1-Mar62 BLM USFS
61000 30-Jun-83 Assigned to U-70018
-55000 7-Sep-06 Relinquished
UTU-70018 610.00 30-Jun-93 BLM USFS
61000 15-Sep-06 BLM Relinquished
UTuU-67938 3281 1-Sep-96 BLM USFS, D Euray Allred & Madelyn E. Allred Trust
77052  2-Apr12 BLM USFS, D Euray Allred & Madelyn E. Alired Trust
UTU-771114 269216 12/172014 BLM USFS

C&B Energy 120 30-Jui-02 C&B Energy Koula Marakis, Trust George E. & Helen Liodakis & Liodakis Ranch

Carbon County 65 1-May-74  Carbon County Canyon Fuel Company, LLC , Milton D. Oman, LTD,
74625 1-Aug02 CarbonCounty Koula Marakis, Trust George E. & Helen
Liodakis & Liodakls Ranch

Canyon Fuel Canyon Fuel
Company. LLC 240  20-Dec-10 Company, LLC D, Euray Alired & Madelyn E Allred Trust

Active Federal
Coal Acreage 12,132 32

Active Non-
Federal Coal
Acreage 117125

Total Active
Lease Acres 13 303 57

Leasehold interests involve all or part of the leases which have been subleased and/or assigned to Canyon Fuel Company, LLC

Acres listed in leasehold interest are identified both on Plate 1 6-2 and Plate 1 6-3, Landownership is identified on Plate 1 6-1

Revsed 8-25-14 1-23




112.500 Legal or Equitable Owner of the Surface and Mineral Properties

to be Mined [unchanged]
Skyline Mines is operated on a leasehold interest owned by Canyon Fuel Company, LLC. The
land on which the mining is to.occur, except for a small tract in Carbon County, is a part of the
Manti-La Sal National Forest four miles southwest of Scofield, Utah in Eccles Canyon. The permit
area also includes areas for use as access roads and rail loading facilities located in Township 13
South, Range 7 East over portions of Sections 17 and 18. Right-of-way and surface easements
are also included for construction of a coal conveyance system from the mine portal area down
Eccles Canyon to the coal storage and loadout facility at the mouth of the canyon. In addition to
the above, the permit area includes an area of leased surface rights for use as access roads and a
waste site from the George Telonis Estate, (Fontini Telonis et al, P.O. Box A.D., Price, Utah
84501) located in Township 13 South, Range 7 East, SLM, Section 4. SW 1/4, NW 1/4, consisting
of approximately 27.83 acres.

Various organizations hold interestsr, as overriding royalty interests, in and to the coal within the
permit area boundaries. The identified holders of overriding interests are:

Kanawha and Hocking Coal and Coke Company
P.0. Box 507
Clear Creek, Utah 84501

Routt County Development, Ltd.
c/o Energy Fuels Corporation
Three Park Central
Suite 900
1515 Arapahoe
Denver, Colorado 80202
No area within the lands to be affected by surface operations and facilities or within the area of

coal to be mined is under a real estate contract.

112.600 Owners of Record of Property Contiguous to Proposed Permit
Area

The following list, contains the names and addresses of all owners of surface lands contiguous to

the leasepermit boundary and are illustrated on Drawing 1.6-34 (excluding the waste rock disposal

INCORPORATED

aninninn



area):

Revised 444022-20-15




Utah Power & Light Company
1407 West North Temple
Salt Lake City, Utah 84110

Helen Marakis
160 East 1st South
Price, Utah 84501

United States of America
Department of Agriculture
U.S. Forest Service

599 West Price River Drive
Price, Utah 84501

Virginia W. Mower
56 West 200 South
Fairview, Utah 84629

Kanawha & Hocking Coal & Coke Co.
P.O. Box 507
Clear Creek, Utah 84501

Euray Allred

P.O. Box 35
Fountain Green, Utah 84632

Church of Jesus Christ of Latter Day Saints

Nick and Koula Marakis
150 East 1st South
Price, Utah 84501

Bessie Oman (Milton)
61 South Main
Salt Lake City, Utah 84115

Greek Orthodox Church (Helinic)
P.O. Box 688
Price, Utah 84501

Union Pacific Railroad
1416 Dodge Street
Omaha, Nebraska 68179-0001

David G. and Rene L. Cunningham
995 East Hillside Drive
Provo, Utah 84604

George E. Liodakis
2655 E. Chalet Circle
Sandy, Utah 84093

Richard S. Christensen Trust

50 E North Temple

265 E 3450 N

Salt Lake City, UT 84150

Provo, UT 84604

.Shirley Cox Trust

Terry R. Cox et.al.

700 S 700E

c/o Timothy G. Deward

Centerville, UT 84014

9513 Chavez Dr.

South Jordan, UT 84095

G. Wayne Mower et.al.

Leslie Scott Watson et.al.

514 Americas Way #1151

145 W/ Rosewood Cir

Box Elder, SD 57719

Centerfield, UT 84014

Sandra Lyn Shelley et.al.

Jeffery W. Jensen et.al.

1496 N 200 W

Verl W. Jensen

Sunset, UT 84015

163 W 600 N

Clearfield UT 840115

Cox Inc Kenneth R. Bench
504 E 3230 N PO Box 385
Provo, UT 84604 Fairview, UT 84629—
12-20-150-1-13 T 1-20




Collard Family Trust

Linda Mariotti

6022 Emerald Ridge Cove
Salt Lake City, UT 84121

Roy F. Hatch (Four Seasons)
370 N. Main
Manti, UT 84642

DKL, LLC
3585 N. University Ave. Ste 275
Provo, UT 84604

The following list contains the names and addresses of the owners of mineral acreage contiguous
to the mine permit-lease boundary and are illustrated on Drawing 1.6-2 (excluding the waste rock
disposal area and rail loadout):

Carbon County, Utah
Court House
Price, Utah 84501

Peper Estate
975 West 600 South
Orem, Utah 84058

C&B Coal
975 West 600 South
Orem, Utah 84058

Utah Power and Light Company
1407 West North Temple
Salt Lake City, Utah 84110

James and Linda Tracy
3148 North Timpview Drive
Provo, Utah 84604

Church of Jesus Christ of Latter Day Saints

United States of America
Department of the Interior
Bureau of Land Management
2370 South 2300 West

Salt Lake City, Utah 84119

Canyon Fuel Company, LLC
225 N. 5 Street, Ste 900
Grand Junction, Colorado 81501

Energy Fuels

Three Park Central, Suite 900
1515 Arapahoe

Denver, Colorado 80202

David G. and Rene L. Cunningham

995 East Hillside Drive
Provo, Utah 84604

Richard S. Christensen Trust

50 E North Temple

265 E 3450 N

Salt Lake City, UT 84150

* Provo, UT 84604

.Shirley Cox Trust

Terry R. Cox et.al.

700 S 700E

c/o Timothy G. Deward

Centerville, UT 84014

9513 Chavez Dr.

South Jordan, UT 84095

G. Wayne Mower et.al.

Leslie Scott Watson et.al.

514 Americas Way #1151

145 W/ Rosewood Cir

Box Elder, SD 57719

Centerfield, UT 84014

Sandra Lyn Shelley et.al.

Jeffery W. Jensen et.al.

1496 N 200 W

Verl W. Jensen

Sunset, UT 84015

163 W 600 N

Clearfield UT 840115

Revised: 2-20-15

1-20(a)




Cox Inc

Kenneth R. Bench

504 E 3230 N

PO Box 385

Provo, UT 84604

Fairview, UT 84629

Collard Family Trust

Roy F. Hatch (Four Seasons)

Linda Mariotti

370 N. Main

6022 Emerald Ridge Cove

Manti, UT 84642

Salt Lake City, UT 84121

DKL, LLC

3585 N. University Ave. Ste 275

Provo, UT 84604

Revised: 2-20-15

1-20(b)
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Point of tangency; thence Soutth 38° 32'29” West 334.32 feet to the
Point of a 2031.74 foot radius curve to the right; thence along the arc
Said curve; (whose long chord bears South 40°17'48” West 124.28
Feet), a length of 124.50 feet to the point of tangency; thence South
42° 03'09" West 180.47 feet to the true point of beginning and

Containing 42.57 acres.

No surface disturbance or underground mining will be conducted on the lands controlled

by the Permittee lying outside the mining permit area.

Canyon Fuel Company, LLC, does not own or control, indirectly or directly, legally or

equitably any interest in the areas contiguous to the permit area other than the interests

described above.

With the addition of the Flat Canyon lease (UTU-771114), Canyon Fuel Company, LLC
has an existing coal lease with the Collard Family Trust located in the NW ¥4 NW V4 of
Section 20, Township 13 South, Range 6 East, and portions of the North % of Section 29,
Township 13 South, Range 6 East. See Plate1.6-2 for details.

The Permittee has no option, bid, or other interest in any contiguous acreage other than

that stated above. No application for leasing unleased Federal lands adjacent to the

permit area are currently pending

Revised: 2-20-15 1-24




Section 24: NE-1/4 NW-1/4;
containing 557.22 acres

Federal Coal Lease Serial # UTU - 67939

Tract1T.12 S.. R.6.E., SL Meridian, Utah
Section 26, S2SE, SESW
Section 34, Lots 1-4, S2NE, SENW, E2 SWNW, N2S2
Section 35, all

T.13S., R.6E., SL Meridian, Utah

Section 2, all
Section 3, all
Section 10, Lots 1-2, NE, E2NW,
Section 11, N2, N2S2

containing 3,291.0 Acres
Tract2 T.12S, R.6E., SLM, Utah
Sec. 25, lots 3 and 4, SW1/4NE1/4, W1/2SE1/4, SW1/4
Sec. 26, lots 1-4, N1/2S1/4, SW1/4SW1/4
Sec. 34, NE1/4NE1/4

Containing 770.52 Acres

Federal Coal Lease Serial # UTU - 771114
T.13 S.. R.6.E., SL Meridian, Utah
Section 21, lots 1-4. E1/2E1/2;
Section 28, Lots 1-8, S1/2NW1/4, SW1/4;
Section 33, E1/2, E1/2W1/2, NW1/4NW1/4, SW1/4SW1/4;

T.14 S., R.6 E, SL Meridian, Utah
Section 4, lots 1-4, S1/2N1/2, §1/2;
Section 5, lots 1-4, S1/2N1/2, S$1/2;
Containing 2.692.16,

Carbon County Coal Lease
Township 12 South. Range 6 East SLB&M
Section 25: E1/2SE1/4, SE1/4NE1/4
Section 36:N1/2N1/2
S1/2SW1/4
containing 360.0 Acres
Township 13 South. Range 6 East SLB&M
Section 1: W1/2
Section 12: NW1/4NW1/4, SWY.SWY,
Section 24: Portion of W1/2 NE1/4
containing 465 Acres more or less

Pacificorp Coal Lease

Township 14 South, Range 6 East, SLB&M
Section 2: Lots 1, 2, 3, and 4; S1/2N1/2;S1/2 (All)




Section 3: Lots 1 and 2; S1/2NE1/4; E1/2SE1/4; E1/2W1/2SE1/4;
NW1/4NW1/4SE1/4

containing 925.16 acres more or less

Revised 8-25-1410-1-13
C&B Energy

Township 13 South. Range 6 East SLB&M
Section 12: NW1/4SW1/4, SW1/4NW1/4, NE1/4NW1/4
containing 120 acres more or less

Canyon Fuel Company, LLC (formerly Hanson Natural Resources)

Township 12 South, Range 6 East SLB&M
Section 36: N1/2SW1/4, S1/2NW1/4, SW1/4NE1/4, NW1/4SE
containing 240 acres more or less

Raviced 101 123
eviooa—ro—r—ror

——

Revised 8-25-14

1-32
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Legal Description of Areas Authorized for Coal Mining and Reclamation Activities Adjacent Area
Township 12 South, Range 6 East, SLBM

Section 25: SEY.NE Y4, SY.SEY, lots 3 and 4, SWYiNEYVs, WY/2SEYs, SWYa
Section 26: S %SEV4, SEVASWY, lots 1-4, N¥2SYs, SWYiSWYa

Section 34: Portions of the S12NY2, S, NEVANEY:

Section 35: All

Section 36: W2, NVUNEYL, SWYINEY., NWYSE Y4, NVaNEYL

Township 12 South, Range 7 East, SLBM
Section %7 Portions of SEVASE

Township 13 South, Range 6 East, SLBM

Section 1: Portions of S¥2NEY: , W%
Section 2: All

Section 3: All

Section 10: All

Section 11: All

Section 12: WYV.SWYs , WNWYL , NEVaNW Y4
Section 13: W Y%, portions S¥2SE
Section 14: All

Section 15: WY:NEY4

Section 21 lots 1-4, E1/2E1/2

Section 22 All

Section 23: Ws, NEV4, WYASE Vs
Section 24: NW ‘/4 ortlons of NEV4
Section 25: Portlons of SEVaSWY4
Section 26: Ws, WiLEY2

Section 27: All

Section 28: lots 1-8, S1/2NW1/4, SW1/4
Section 33. _____E1/2, E12Wi/2, NW1/4NW1/4, SW1/4SW1/4
Section 34: A

Section 35: All

Section 36: Portions of NVaNWY4
Township 13 South, Range 7 East, SLBM
Section 4: Portions of W2,

Section 5: Portions of NE%4

Section 6: Portions of S¥2N%2

Section 17: Portions of S¥%.S%

Section 18: Portions of S$¥%:S8%

Section 19: Portions of NV2NW

Township 14 South, Range 6 East, SLBM

Section 2: W¥NWY,

Section 3: EY:NEYs

Section 4: lots 1-4, S1/2N1/2, S1/2
Section 5: lots 1-4, S1/2N1/2, S1/2

Total acres approved for Underground Coal Mining and Reclamation activities: 10,733.3813425.54
The acreage of 10,733.38 acres is an AutoCad ® generated number from drawing number 1.6-3. The

acreage includes active leases and areas within the permit boundary. The acreage does not include the Y5
mile buffer identified around the Waste Rock disposal site.
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@F Canyon Fuel Skyline Mine
Wess Sorensen, General Manager
Company, LLC HC35, Box 380
Helper, Utah 84526
(435) 448-2619

Fax (435) 448-2632

A Subsidiary of Bowie Resource Holdings, LLC

*Via Certified Mail
DATE

Manti-LaSal National Forest
c/o Darren Olsen
599 West Price River Road
Price, Utah 84501

RE: Canyon Fuel Company, LLC, Skyline Mines; New Federal Lease UTU-771114 commonly
referred to as the “Flat Canyon Lease”

To Whom It May Concern:

As required by State mining regulations (R645-301-525.700), Canyon Fuel Company, LLC (CFC)
Skyline Mines is notifying you of the mine’s plan to expand mining into Sections 21, 28, and 33 in
Township 13 South, Range 6 East, SLB&M, and Sections 4 and 5 in Township 14 South, Range 6
East, SLB&M. CFC recently acquired this coal lease in this area, Federal Lease UTU-771114,
commonly referred to as the “Flat Lease” and plans to mine portions of this lease underlying
National Forest lands in these areas. Mining is planned to be initiated in Federal Lease UTU-
771114 in 2016 and continue through approximately 2029. No subsidence or surface disturbance
will occur as the result of developing the mains in any of the areas listed. Minor surface
subsidence may occur in areas where longwall mining will be conducted, but no surface or ground
water flows will be interrupted or diminished as a result of this mining activity. Copies of the mine
plan may be examined at the Carbon County Courthouse or at the Utah Division of Oil, Gas &
Mining offices in Salt Lake City, Utah.

If you have any questions regarding this letter or would like to discuss future mining plans for the
above referenced sections, please call Gregg Galecki at (435) 448-2636 or me at (435) 448-2662.

Sincerely,

Carl W. Winters
Mine Manager, Skyline Mine
Canyon Fuel Company, LLC.

xc:Angela Nance, Utah Division of Oil, Gas & Mining

Skyline Mine



@F’ Canyon Fuel Skyline bine
Company, LLC

A Subisidiary of Bowie Resource Holdings. LLC

*Via Certified Mail
DATE

Emery Water Conservancy District
50 South 100 East
Castle Dale, Utah 84513

RE: Canyon Fuel Company, LLC, Skyline Mines; New Federal Lease UTU-771114 commonly
referred to as the “Flat Canyon Lease”

To Whom It May Concern:

As required by State mining regulations .(R645-301-525.700), Canyon Fuel Company, LLC (CFC)
Skyline Mines is notifying you of the mine's plan to expand mining into Sections 21, 28, and 33 in
Township 13 South, Range 6 East, SLB&M, and Sections 4 and 5 in Township 14 South, Range 6
East, SLB&M. CFC recently acquired this coal lease in this area, Federal Lease UTU-771114,
commonly referred to as the “Flat Lease” and plans to mine portions of this lease underlying
National Forest lands in these areas: Mining is planned to be initiated in Federal Lease UTU-
771114 in 2016 and continue through approximately 2029. No subsidence or surface disturbance
will occur as the result of developing- the mains in any of the areas listed. Minor surface
subsidence may occur in areas where longwall mining will be conducted, but no surface or ground
water flows will be interrupted or diminished as a result of this mining activity. Copies of the mine
plan may be examined at the Carbon County Courthouse or at the Utah Division of Oil, Gas &
Mining offices in Salt Lake City, Utah.

-

If you have any questions regarding this letter or would like to discuss future mining plans for the
above referenced sections, please call Gfegg Galecki at (435) 448-2636 or me at (435) 448-2662.

Sincerely,

Carl W. Winters
Mine Manager, Skyline Mine
Canyon Fuel Company, LLC.

xc:Angela Nance, Utah Division of Oil, Gas & Mining



LEGAL NOTICE

Canyon Fuel Company, LLC, has filed a complete application with the Division of Qil, Gas and
Mining for a revision of the existing Mining and Reclamation Pian, C/007/0005 for the Skyline
Mine. Canyon Fuel Company, LLC operates the Skyline Mines with surface facilities located in
Eccles Canyon which is approximately 4 miles southwest of the town of Scofield, Utah. The
revision includes the addition of acreage associated with Federal Coal Lease, UTU-771114.
The lease modification will increase the lease acreage by approximately 2,692.16 acres, with no
additional surface disturbance proposed.

Underground coal mining will take place in coal reserves owned or leased by Canyon Fuel
Company, LLC. A legal description of the proposed areas for additional underground mining
activities is described as follows:

Proposed Additional Areas Authorized for Coal Mining and Reclamation Activities

T.13 S., R.6.E., SL Meridian, Utah
Section 21, lots 1-4, E1/2E1/2;
Section 28, Lots 1-8, S1/2NW1/4, SW1/4;
Section 33, E1/2, E1/2W1/2, NW1/4NW1/4, SW1/4SW1/4;

T.14 S., R.6 E, SL Meridian, Utah
Section 4, lots 1-4, S1/2N1/2, S1/2;
Section 5, lots 1-4, S1/2N1/2, S1/2;

Total acres within Federal Coal Lease UTU-771114: 2,692.16

The address of the applicant is: Canyon Fuel Company, LLC
225 North 5" Street, Suite 900
Grand Junction, CO 81501

After filing, copies of this permit application will be available for inspection at the following
location: Utah Division of Qil, Gas and Mining, 1594 West North Temple, Suite 1210, Salt Lake
City, Utah, and the Utah Division of Qil, Gas, and Mining website under the Coal Permit files.

Written comments or requests regarding this permit renewal must be made within 30 days of the
last publication of this notice, and may be addressed to the Utah Division of Qil, Gas and
Mining, 1594 West North Temple, Suite 1210, Salt Lake City, Utah 84114-5801.

Published in the Sun Advocate and the Emery County Progress on DATE, DATE, DATE and
DATE.
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Flat Canyon Lease

Statements regarding cultural and historical resources found within

The Flat Canyon Lease area are addressed made34 within the USDA

Januagx
2002

Flat Canyon Coal Lease Tract Final Environmental Impact Statement

(EIS). A minimum of ten (10) Class I inventories have been complete

in the leasing area, with additional reconnaissance being conducted

for the EIS (Elkins and Montgomery, 2001). Of six (6) historic sites

inventoried, only one site was recommend as eligible for the National

Registery. This site is located on private lands within the project

area. A copy of the EIS is included in Appendix A-4 Volume 25.

According to the Record of Decision (ROD) issued for the Flat Canyon

Coal Lease Tract EIS, “No effects to cultural resources

are anticipated.” Potential effects to historic resources on private

lands would be mitigated in accordance with the National Historic

Preservation Act in consultation with the State Historic Preservation

Office.” 1In addition, “No effects to significant paleontological

resources are expected. Prior to conducting surface operation

disturbance surveys are required.”
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Major faults are nearly vertical, trending north-south to northeast-southwest in the area. The
largest of these, the Connvelville Fault, forms much of the eastern boundary of the permit area.
Within the fault block east of the Connelville Fault, the Belina Mine has encountered very small
displacement, east-west faults which deviate from vertical with hades of up to 30 degrees. Of
the three major fracture/fault features known to have displacement, only the Connelville Fault is
sufficiently developed to displace structural contours. The faults, known locally as the Valentine
Fault and the North Joes Valley Fault, are thought to have considerably less displacement than
the Connelville Fault. Both of these faults are located outside the permit area to the south and
southeast. The Valentine Fault trends northeast and is located east of the Electric Lake Dam in
Valentine Gulch. The North Joes Valley Fault dies out south of Electric Lake. The Connelville
gradually disappears north of the permit area. The Connelville and Valentine Faults are
vertically displaced downward to the west, and the North Joes Valley fault is vertically displaced
downward to the east.

The O'Connor Fault is located approximately one to 1.5 miles east of and roughly parallel to the
Connelville Fault and is offset down to the west. Both the O'Connor and Connelville Faults
slowly die out to the south of the permit area. The Connelville Fault enters the Electric Lake
basin north of Coal Canyon and the O’Connor Fault enters the Electric Lake basin south of Cox

Canyon, just northwest of the dam._West of Electric Lake, a similar series of smaller southwest-

northeast trending faults extend to the Gooseberry Fault, which appear to disappear north of

Swens Canyon.

The Connelville Fault is a complex fault zone with a width of up to 1,000 feet. The cumulative
displacement across the zone appears to increase from approximately 55 feet in the Winter
Quarters Mine north of Skyline to 250 feet or more near the southern edge of the Skyline permit
area. Individual faults within the zone have much smaller, and highly variable displacement.
The Connelville Fault, as shown in Plate 2.2-1, is near the western edge of a complex zone,
although segments of the zone may be encountered west of the map location shown.

Four major jointing and fracture orientations have been mapped on the leasehold. The most
common orientation observed within the coalbeds and immediate roof and floor strata are a set
of joints spaced approximately 1 to 3 feet apart with a N80°W orientation. This joint set is only
occasionally observed in surface outcroppings. A second joint orientation observed in the
mines as well as in surface outcroppings are a set of N5SW to N5E joints, spaced from 1 foot to
over 10
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feet apart at the surface. They are only occasionally observed at coalbed depths. The last two
orientations are a system of conjugate shear fractures and joints which are more commonly
observed on the surface but occasionally appear at depth and are oriented at approximately
N60W and S70W respectively.

As illustrated in Drawings 2.2.1-1 and 2.2.1-2, the majority of the approximately north-south
trending faults west of the Connelville die out or terminate in the area of an east to west trending
fault in Sections 22, 23, and 24, Township 13 South, Range 6 East. North of this fault, the
majority of the faults and fractures trend approximately east to west. These faults appear to be
sub parallel to the Fish Creek Graben located a few miles north of the North Lease area. While
mining activities were occurring in Mine #3, the in-situ stress were measured in the rocks. The
results of the test indicated the rocks were in compression in an east-west direction (Oral
Communication, Mark Bunnell, Skyline Mine Geologist, July, 2002). Similar measurements
were taken in Mine #2, and while less successful, the resuits of the testing indicated the rocks
were in extension in an east- west direction. Most of the north-south trending faults appear to
be normal faults with vertical offset and a slight amount of horizontal offset. The east-west
trending faults can have both vertical and horizontal offsets. Mines #2 and #3 are separated by
the east-west trending fault in Section 22, 23, and 24 (Mines #1, #2, and #3 are illustrated on
Drawing 2.2.7-7). The change in the stresses appears to have a direct impact on the ground
water inflow to the mine. Since the north-south trending faults are in extension, it is theorized
that the water held under piezometric pressure within the sandstone units of the Star Point is
released at mine faces where fault gouge is weak or gaps are present between fracture faces.
The extensional forces would allow for the water to be forced into the space created by “pulling
apart” the rocks. In the area where the rocks are in compression, the east-west trending faults
do not have the same “gaps” as formed in the extensional areas and thus the water does not
appear to have pathways through the fractures and faults within the Star Point Sandstone.
Drilling records and interviews with well site geologist indicate that in almost all areas of the
mine, significant water is not encountered within the Blackhawk Formation. This suggests that
the Blackhawk Formation continues to function as an aquitard whether the rocks are in the state
of compression or extension.

As mining advances west of Electric Lake in the Flat Canyon Coal Lease, it is anticipated that

water under pieziometric pressure will be encountered in north-south trending faults. This has
been accounted for in the Mine Plan.
Revised: 8-25-14 2-11




Section 2.2.7, Mineable Coal Deposits, is confidential and consequently has been removed and
submitted to the Division in a separate folder.

124202
Revised: 10/04/028-25-14 Division-of Oil, Gas-& Mining 2-11a
Pages 2-12 through 2-15 in Confidential file.
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2.2.7 Mineable Coal Deposits
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The four mineable coal seams in the permit area, the Flat Canyon, the Lower O'Connor "A", the
Lower O'Connor "B" and the Upper O'Connor, occur in the lower part of the Blackhawk
Formation. The Lower O’Connor “A” and Flat Canyon seams merge boll in the western portion of the

‘ North Lease area and west of Electric Lake. The Storrs Sandstone tongue of the Star Point
Sandstone separates the Flat Canyon and the Lower O'Connor "A". Characteristics of these
seams and their enclosing strata, which affect mineability, are summarized in the following
discussion. Analyses of coal seams are tabulated and discussed as well. Analyses of floor and
roof materials are summarized later. Map 2.2.7-7 shows abandoned working adjacent to
current Skyline Mine activities,

‘ i - -//(Formatted: Font: 9 pt

Flat Canyon Seam
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The Flat Canyon seam is mineable over a portion of the permit area. It reaches a maximum
thickness of about 12 feet just before it merges with the Lower O'Connor "A" seam at the

landward pinch-out of the Storrs Sandstone tongue. Rlate-2.2 7 1A shows-the Flat Canyen
isopachous map-

Lower O'Connor "A" Seam

| . —’/’{ Formatted: Font: 9 pt

The Lower O'Connor "A" seam is completely absent or badly split with rock partings in the
southeast part of the permit area, but reaches a maximum thickness of 24 feet in the Winter
Quarters area and in the northwestern portion of the permit area. The seam is, stratigraphically,
the lowest coal which is mineable within the permit area. It rests directly on the Storrs
Sandstone Tongue or is separated from it by a few feet of siltstone, mudstone, and shale except
where it has merged with the Flat Canyon seam in the northwest and southwest part of the
permit area. The overlying or roof strata include sandstone, siltstone, mudstone and shale
which are often interbedded and interlaminated. Where sandstone forms the floor or roof, the
contact is generally sharp. Several inches of softer carbonaceous or coaly claystone or
mudstone may form a gradational contact. Most floor and roof strata are well indurated. The
Lower O'Connor "A" seam isopachous map is shown on Plate 2.2.7-1. Plate 2.2.7-2 shows
overburden depth.
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Lower O'Connor "B" Seam

A

The Lower O'Connor "B" seam is of mineable thickness over the majority of the southern permit
area, but is thin or absent in the North Lease Area - In the southwest corner of the permit area,
the seam reaches its maximum thickness of nearly 17 feet. The floor and roof strata are
comprised of rock types found in the Lower O'Connor "A" roof. The interval separating the
Lower O'Connor "B" and the uppermost seam of the zone, the Upper O'Connor seam, thickens
northward and ranges from less than two feet to more than 100 feet where the Lower O'Connor
"B" seam thins to four feet. West of Electric Lake, the interburden separatina the Lower

QO'connor “B" from the merged Lower O'Connor and Flat Canyon seams ranges from 100 to 130

feet. Plate 2.2.7-3 is an isopachous map of the Lower O'Connor "B" seam. Overburden depth
is shown on Plate 2.2.7-4.

A
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Upper O'Connor Seam

A
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The Upper O'Connor seam is thickest in the east central part of the permit area where a
maximum thickness of 16 feet is reported. The seam thins to less than six feet in the southwest
portion of the permit area, and to less than three feet along most of the southern North Lease
area boundary. Floor and roof strata are interbedded and interlaminated sandstone, siltstone,
mudstone, and shale. The upper and lower contacts of the coal may be either sharp or
gradational, as is the case with the previously described seams. The Upper O'Connor seam
isopachous map is shown on Plate 2.2.7-5. Plate 2.2.7-6 shows overburden depth. The Upper
O'Connor Seam is considered unminable in the North Lease area.
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Coal Reserves

A

Coal reserves on the permit area are divided into three classifications which include: 1) reserve
base or in-place reserves: 2) mineable reserves; and 3) recoverable reserves. The reserve
estimates given herein are based on all data available as of December 31, 1984.

""@natﬂd: Font: 8 pt
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In place reserves were calculated utilizing standard methods described in General Mining Order
No.1 (U.S.G.S. Federal Register,1979): Mineable reserves were calculated utilizing a minimum




mining thickness of five feet and a minimum interburden thickness of 30 feet. Recoverable
reserves were calculated using the following parameters:

a o /”{Formatted: Font: 9 pt
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a. For thicknesses of 8 to 10 feet, 1 foot of top coal would be left in mine
roof.

b. For thicknesses of 11 to 14 feet, 2 feet of top coal would be left in mine
roof.

c. For thicknesses of 14 feet or greater, a 12 foot mining height was
assumed.

Longwall recovery factor of 100%.

e. Room and pillar recovery factor of 70%.
f. Mains recovery factor of 30%.
g. Coal barriers and major faulted zones would have 0% recovery factor.

Estimates of coal seam thickness from boreholes and correlation between boreholes are based
on geophysical logs. These are supplemented by sparse outcrop measurements and in-mine
drilling. Coal seam isopach maps were constructed by hand using the distance-thickness
proportion method. The contour map was refined in sparse data areas, near faults or other coal
seam discontinuities, or in other areas where expected or known trends are not adequately
interpolated. The maps were planimetered with the use of an electronic planimeter.

Five main coal beds occur on the permit area which include (from upper to lower): 1) the
McKinnon seam; 2) the Upper O'Connor seam; 3) the Lower O'Connor B seam; 4) the Lower
O'Connor A seam; and 5) the Flat Canyon seam. In-place reserve estimates include all five
coal beds, whereas the mineable and recoverable estimates include the Upper O'Connor,
Lower O'Connor B, and Lower O'Connor A seams as previously described. The McKinnon and
Flat Canyon seams are not considered economically mineable at this time. Normally, mining
will be conducted so as to extract coal seams in descending order where recoverable reserves
overlap.



Coal reserves (as of October, 1991) on the permit area are tabulated as follows:

In-Place Mineable

Seam Reserves* Reserves*
McKinnon
Upper O'Connor. 81.46
Lower O'ConnorB  74.24
Lower O'ConnorA 96.99—
Flat Canyon _ 4418

TOTAL 313.78

*Millions of Tons

Recoverable
Reserves*

16.91— -
74.47
72.44— 26.06
9240 ——-30.76
37.156

18.13

8.32

276.46 ————83.27

2-14
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TABLE 2.2.8-1

SUMMARY OF 24 ANALYSES *
— Max. e — Min. —
Mean
I
Standard
___ANALYSIS
Deviation
Deviati
Water Soluble Alkalies
(Dry Basis)
_— %_—Na; O 0.025 __ -0.007 0.009 __  —0.004
% K20 -0.032— 0005 ___ —0.018
0.010
Sulfur Forms
-(Dry Basis)
——— _ _ % Pyritic _— 083 __ 003 __ —__0.18
—— % Sulfate R — 003 ___ -0.00 —0.01 ___ —0.01
—_— __ % -Organic (Diff)_____—042 _ __—0.00 —NA
_ — % Total -126— 002 —0.27
Acidity (pH)
-Equipotential _ 858 _ —710 _ -804 __  —0.37
1:5
8.92—
_ 7.27-
_ 8.45
_— 0.39
1:20——
9.06— ——
7.10— -
8.65———
0.54

* Individual analyses are available at the mine site.
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TABLE 2.2.8-2
U. O'Connor L. O'Connor B L. O'Connor A
Sulfur Forms Percent Percent Percent
{Dry Basis)
Pyritic 0.22 0.10 0.19
Sulfate 0.00 0.00 0.00
Organic (Diff.) 0.52 0.43 0.40
Total 0.74 0.53 0.59
Percent Percent
—Percent
DPuyriti~ 099
Byrite 022
0140
—019
Sulfate 000
Q:UU
—000
- Organie (Diff ) 9.62 043

o)
&




TOTAL

Sulfur Forms

(Dry Basis)
Pyritic
Sulfate

Organic (Diff.)
TOTAL

Revised: 8/256/1/2014

Southwest Reserve - Flat Canyon LBA

L. O'Connor B L. O'Connor A
Percent Percent

0.11 0.42

0.01 0.01
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° The standard wet chemical analysis (ASTM D 2492) determines iron soluble in nitric acid, and
calculates from this the pyrite content. This test does not separate marcasite values from pyrite
values and merely reports the total as pyrite.

° On a dry basis the three mineable seams average from 0.55 to 0.62 percent total sulfur by
weight. On the same basis, pyritic sulfur averages from 0.07 to 0.21 percent. Even if all the
pyritic sulfur were marcasite, it would not be sufficient to cause acid mine drainage problems.

° The Permittee consulted with Commercial Testing and Engineering Laboratories, Inc. in Denver,
Colorado, and Standard Laboratories, Inc. in Charleston, West Virginia, and did not find an
accurate and quantitative method to determine marcasite content in coal.

The North Lease is a continuation of mining the Lower O’'Connor “A” seam as was previously performed
in Mine #3 (the existing Mine #3 workings are located within 50 feet horizontally of the planned new works
of Mine #3 in the North Lease), the same geochemical conditions are anticipated. Lab analysis from drill
holes in the North Lease of the floor, roof, and coal indicate the potential for generating acid or toxicity
are low. Results are included in Appendix Volume A-3 Volume 2. Testing of material transported to the
waste rock disposal site indicates that only a very small percentage of material that would be classified as
acid and toxic forming has been found in the Lower O'Connor “A" seam. The handling of waste rock and
material determined to be acid or toxic forming is described in Sections 4.4.5 and 4.16 of this M&RP.

The Southwest Reserve (SWR)- Flat Canyon Lease provides the same low potential for generating acid
and toxicity from the mining of the coal. Within the SWR, the merged Flat Canyon / Lower O'Connor A,
and Lower O'Connor B seams will be mined. Lab analysis from drill holes support the coal and
surrounding rock are consistent with the materials generated in Mines #1 and #2 located to the east and
Mine #3 in the North Lease. Table 2.2.8-2 has been updated to illustrate the sulfur and acid-forming
potential in the seams to be mined. Plate 2.3.4-1D provides a fence diagram of the stratigraphy and the
seams to be mined. Both chemical and acid-base potential analysis of the roof, coal. floor of selected drill
holes are provided in Appendix A-3. Locations for holes 95-21-1, 95-28-1, 99-33-1, and 98-3-2C are
available on Plate 2.3.4-1D: sites used in the fence diagram.

2.2.9 Waste Rock Disposal Site

The stratigraphy of the waste rock disposal site area is very similar to that of the minesite permit area,
consisting of inter- bedded sandstone, siltstone, and shale, with numerous carbonaceous and coaly
zones. In November of 1976, Sanders Exploration drilled a borehole about 1,300 feet

east of the waste rock permit site located in the SE 1/4, NW 1/4, Sec 4, T 13S, R 7E. The drill hole report
for the site identified as S-4 can be found in Appendix Volume A-4.

Geotechnical
The geotechnical data report by Dames and Moore dated October 30, 1979 is included in its entirety in

Appendix Volume A-3. Much of that report is interpretive in nature and deals with facilities that have
since been constructed.
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2.2.10 General Geology of the Rock Disposal Site

The coal-bearing Blackhawk Formation makes up the surface of the rock disposal site. This
formation consists of alternating, laterally discontinuous layers of sandstone, siltstone, shale
and coal. Only occasional sandstone ledges are exposed at the surface of the proposed site,
with the remaining surface being covered with up to 20 feet of soil and weathered rock debris.

Two mineable coal seams occur beneath the site, including the Upper and Lower O'Connor
seams. The pertinent data for these coal beds is as follows:

Coal Bed Thickness Depth below Surface
Upper O'Connor 8.0' 45'
Lower O'Connor 18.0' 130'

Four faults of undetermined displacement have been mapped near the site. These faults are
generally north-south trending and have acted as local barriers to mining in coal mines near the
site.

Conversations with Mr. Frank Helsten of Scofield, Utah on September 17, 1981 and May 17,
1982, revealed that the strip mining work was done from 1948 to 1950. Mr. Helsten was the
spot hole driller and indicated that no abandoned underground workings were intercepted when
drilling the seam lying 45 feet beneath the floor of the pit. Mining of the below-lying seam was
planned but not accomplished due to economic conditions at the time.

Two drill holes (92-91-03MW and S-4) in the general area of the proposed disposal site provide
the basis of the available geological information. Well logs are found in Appendix A-4. The well
locations are shown on Plate 2.3.6-1. Cross-section A-A’ (Plate 2.2.1-2) shows the geology of
the waste rock area.







averaging 700 feet per mile was encountered in the southern portion
of the lease area. This anomaly is probably associated with a fault
zone which passes through one of the observation well sites. The
fracture has apparently connected the sandstone lenses of the
Blackhawk Formation with the underlying Star Point Sandstone, thereby
significantly increasing the water yield characteristics of the rock

at this point and influencing the piezometric head in the area.

The differences between the elevation of water in the observation
wells and that of surrounding springs indicates that two ground water
systems occur in the Skyline project area. A shallow system, very
local in extent and discontinuous, provides water to numerous seeps
and springs through thin sandstone layers in the Blackhawk Formation.
A deep ground water system 1is present in the saturated rocks
surrounding and below the coal. Except where it out crops and
supplies spring flow to Eccles Creek below the O0'Connor fault (Vaughn
Hansen Associates), this deep system has little apparent effect on
the surface hydrologic regime of the permit area since the water is
located well below the perennial streams of the permit area. The
system continues to dip to the west and southwest beyond the permit
area and remains below the Sanpete Valley floor. It is not known to
outcrop down dip. A fence diagram depicting the relationship of the
wells with their location and with the geology may be found in

Drawing 2.3.4-1la through lc.

Beginning in March 1999 and continuing through October 2002, the
potentiometric surface within the Star Point Formation began to change as a
result of ground water inflows to the mine. A new potentiometric map
(Drawing 2.3.4-2) was drawn in November 2002 to graphically illustrate the
changes to the potentiometric surface. The new surface has a gradient
toward 9, 11, and 12 A and B panels of the mine. It is anticipated this
gradient will continue until Skyline completes mining in the Mine #2 area
and the abandoned workings are allowed to flood. The gradient should
return to a southwesterly direction shortly after the flooding is complete.
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Drawing 2.3.4-2 illustrates a potentiometric surface of the water in the
Star Point Sandstone. The potentionmeteric surface i1s based on data from
wells completed in the Star Point Sandstone throughout the permit area.
Drawing 2.3.4-2 is based on geologic information provided in Section
2.2,6, and the numeric hydrologic model presented in the PHC Appendix J
and K that provides additional information indicating the gradient of the
Star Point Sandstone regional aquifer is from south to north. The

original 2006 illustration has been updated with 2010 and 2013 data to

demonstrate the regional aquifer has not significantly changed with the

dewatering associated with mining.

Springs in the Blackhawk Formation are fed from perched water in shallow
sandstone lenses underlain with shale well above the regional ground

water level.

Useable quantities of water from wells in either the Storrs Sandstone or
the lower tongues of the Star Point Sandstone are unlikely unless a
fracture zone is encountered. Drawdown and recovery tests, which were
conducted at two different depths in an open test well located in the
proposed portal area, indicated that the transmissivity of the Blackhawk
Formation is approximately 18 gallons per day per foot (Volume A-1,
Hydrology). No significant difference in transmissivity exists between
the coal zone and the Aberdeen Sandstone. The low transmissivities and
discharge rates (approximately 5 gallons per minute) indicate that the

Blackhawk Formation is, at best, a poor aquifer.

Potentiometric surfaces are below the ground surface, even in the canyon
bottoms, with the deeper holes under the Blackhawk showing a generally
higher potentiometric surface than the shallower holes. East of the
permit area, where the Star Point Sandstone is exposed, the
potentiometric surface intersects the ground surface in the canyons,
thereby producing springs along the bottoms of the canyons. Water table
conditions exist primarily in shallow alluvial deposits along larger
perennial streams. Potentiometric surfaces, as currently understood, are
shown on Plate 2.3.4-2 and
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The west to east slope to the potentiometric surface will likely remain
until the surface drops below the lowest levels of the mine in the
southern portion of the permit area.

Water levels measured in the two monitoring wells located in the North
Lease area, 91-26-1 and 91-35-1, exhibit very little fluctuation in the
ground water surface within the upper Star Point Sandstone since the
wells were completed. As described by Mayo in the PHC prepared for the
North Lease area, the sandstones beneath the coal in this area appear to
have low transmissivity. This has remained true until mining north of
Winter Quarters started to take place. 1In 2012 Well 91-35-1 was breached
at approximately the previous depth to water level (~1,250 ft), and the
water level in Well 91-26-1 has dropped approximately 100 ft. This is
continued to be monitored. 4w As stated in Section 2.2 of this document,
the east-west trending fractures and faults are the result of
compressional forces which do not result in the opening of the fracture
faces and thus do not appear to easily conduct water.

The history of the inflows to the mine and measured ground water levels
suggest the northern portion of the permit area, Mine #3, is distinct
from the southern portion of the permit, Mine #2. The separation appears
to occur at the fault between the two mines. Though the fault has only a
few tens of feet of offset, it essentially forms the terminus of the
north-south trending faults. South and west of the east-west trending
fault in sections 22, 23, and 24, heavy water flows from the mine floor
at faults and fractures were encountered and the monitoring wells both
within the southern portion of the permit area and to the west in the
Flat Canyon area have experienced increased drawdown that appears to have
stabilized. Although tThe two wells completed in the North Lease area
have shown some drawdowniit&ie, the —if any—effect of the southern
drawdown of the potentiometric surface within the Star Point appears to
be unrelated. Additionally, flows into Mine #3 historically came from
sandstone channels overlying the coals seam and typically dried after a
short period of time. Very few inflows came into the mine through the
floor and were typically less than a hundred gallons. It is anticipated
that the same ground water conditions encountered in Mine #3 will be
encountered as mining moves into the North Lease area.
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Wells W22-2-2 and W14-2B have failed casings associated with subsidence.
Well W22-2-1 is the shallow well paired with W22-2-2. At the time of the
Vaughn Hansen Associates (1979) report, the deeper of these two wells had
an artesian potentiometric head which rose to a level above the water
level in the shallower well. By 1982 the water level in W22-2-2 had
dropped below that of W22-2-1. This was probably due to both the drought
and dewatering of the area by the mining operations.

As of 2013 almost eight (8) years of mining have been completed in the
North Lease. Groundwater conditions have remained consistent with
minimal, short-lived inflows being encountered in the Mine. As 900-1300
feet of overburden separate the mine workings from the springs and
streams, no impacts to the water resources are anticipated. Water Rights
91-3917 and 91-1039 and will be added to the Skyline water monitoring
program as sites S26-1 and $25-32, respectively. These sites are located
directly above longwall mining activity and should identify any impacts
due to mining. Water Rights 91-1043 and 91-1044 will be monitored with
site CS-26 located in Lower Wife Creek. See PHC Addendum Appendix L for
baseline water monitoring in the area. As has been demonstrated in the
30 years of water monitoring in Mines 1 and 2 located in the Huntington
drainage, and the multiple years of water monitoring in the Winter
Quarters areas of Mine #3, there has been no adverse effects to water
quality. Summarized in the Peteresen Report (located in Appendix L), the
low concentrations of TDS, total iron, and low manganese are due to a
combination the flow regime, and abundance of carbonate minerals in the
Blackhawk formation. Also, when increased total iron and total manganese
concentrations have typically been noted they have been associated with
high flow, high suspended sediment events, suggesting the increased load
is associated with the presence of sediments in the surface water and not
the stream water itself. The stiff diagrams included in the Petersen
report identify how the water chemistry of the water monitoring sites is
similar with the monitoring sites throughout the Skyline area.

As mining moves west of Electric Lake into the Southwest Reserve (SWR)
area and the Flat Canyon leasee—and—Seuthwest—Reserve—{SWR}I—area, the
initial mining will be conducted in the merged Flat Canyon Lower
O'Connor A seam (FC-LOA) which is located stratigraphically approximately
65 feet below the Lower O'Connor B seam (LOB) which is the primary mining
unit in the Southwest Reserve. The FC-LOA seam area maywill be used as a

sump for any mine water that wiil-needs to be discharged from the Mine
while mining the LOB seam. As has been stated
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previously, based on the Cretaceous to Tertiary-age bedrock formations
outcropping the Flat Canyon area there are two distinct groundwater
systems in the area. The active-zone near surface groundwater system
includes the North Horn Formation through the Blackhawk Formation, with
the Star Point Sandstone and Mancos Shale representing the inactive-zone
groundwater system. Skyline Mine has been actively monitoring both
systems since increased inflows into the mine were encountered. The
aquifer characteristics of these two systems were reevaluated in 2014
using both baseline information for the Flat Canyon tract and groundwater
monitoring information., The information is discussed in detail in by
Petersen Hydrologic, Inc. in PHC Addendum Volume 2 Appendix N and
Appendix O, respectively.during-the mining of the OB seam— The

VI | 145 2350
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Four (4) monitoring wells located in the area that are completed in the
regional Starpoint Formation aquifer below the coal seams to be mined
have a potentiometric surface ranging from 700 to 1000 feet above the
coal seam. This has remained consistent since 2001 when pumping from
Mine #2 began. It is possible that water from the underlying Starpoint
aquifer could be transmitted into the mine through fault gouge in the
associate southwest-northeast trending faults. A fence diagram depicting
the relationship of the wells with their location and with the geology
are illustrated on Plate 2.3.4-1D. Any groundwater that is encountered
will be diverted from the mine into Eccles Creek. The Blackhawk
Formation groundwater is monitored at the surface using four (4) springs
spread throughout the area being undermined. The sites were selected in
conjunction with a spring and seep survey summerized by Petersen
Hydrologic Report (located in Appendix M of PHC Volume 2).
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2.3.4.5 Southwest Reserves - Flat Canyon Lease

Aguifer characteristics are similar to what has been observed in
Mines #1 and #2 located east of Electric Lake. The primary
difference is with the regional dip trending to the west, the
mineable coal seam is separated from the surface with more
overburden which further reduces the likelihood of potential impacts
associated with subsidence. The near-surface groundwater system in
the Blackhawk formation will be monitored by a series of springs
located in the Little Swens, Swens and Boulger canyons. The lower
regional aquifer of the Starpoint Formation is monitored by deep
ground water wells located in Swens and Boulger canyon.

2.3.5 Uses of Water in the Aquifers
2.3.5.1 Surface Water Rights

The water rights on and adjacent to the Skyline property which were
on record with the Utah Division of Water Rights as of, July, 2002
are listed in Volume 4. The locations of these water rights can be
found on Plate 2.3.5.1-1.

In the Southwest Reserve expansion, eleven (11) surface water rights
are identified in the Little Swens, Swens, —and Boulder drainages.
Ownership is divided between private holdings, the Utah Division of
Wildlife Resources, and the USFS with the beneficial use being
stockwatering and wildlife.

In addition to those existing water rights identified in Volume 4,
the Forest Service has water rights claims pending action in
District Court for the Seventh Judicial District in and for Emery
and Carbon Counties. The claims for U.S.F.S. water rights in Upper
Huntington Creek, Upper Fish Creek, Eccles Creek and the South Fork
of Eccles Creek are recognized by the Utah Division of Water Rights
as perfected rights by diligence of use. However, these rights have
not yet been recognized by the Seventh Judicial District Court.
Therefore, they are still pending rights; however, they will be
treated as an actual rights until the court makes its decision. The
U.S.F.S.
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respectively. The landowner agrees with the monitoring locations

and felt monitoring of spring 91-3916 was not necessary since it has
less consistent and lower flow and is not developed for use as the
other two (2) springs. Based on DOGM request water rights 91-1043
and 91-1044 will be monitored with Lower Wife Creek named CS-26.

Also shown on Plate 2.3.5.2-1 are exchanges of Scofield Reservoir
water for ground water in Pleasant Valley Creek Basin. These are
also listed in Volume 4. All exchanges are wells, with the
exception of 91-940. Most of the exchanges serve the industrial and
domestic needs for mining companies in the area.

Groundwater Rights in the Southwest Reserve and Flat Canyon lease

include nine (9) Groundwater rights that are primarily privately

owned. FourFThzee (43) of the sites are proposed to be
menitoredadded as water monltorlng sites, and will be assigned site
numbers —3Fhese—inelude—WR—03-—3362,3363,3655;—WR—03-05,—and-WR—D3~
534-and-will-beassigred site numbers-SW32-2779, SW4-429, SW33-268,
and SW4-173, respectively.
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The analysis reports are arranged by seam, i.e., McKinnon, Upper
O'Connor, and Lower O'Connor A; and then by sample location, e.g.,
roof, floor.

The locations of the exploration holes at which these samples were
taken are shown on Plate 2.3.6-1.

Obtaining ground water data from abandoned mines in the area has been
investigated but found not practical. The only abandoned portal in
the permit area is the old Eccles Canyon Mine. This portal was sealed
and covered during construction of the Skyline portal area surface
facilities and is no longer accessible.

There are several abandoned mines in the adjacent area, located in
Winter Quarters, Pleasant Valley and Boarding House Canyons. A search
of UDOH and EPA (Storet) records did not reveal any discharge data
from these old portals.

2.3.7 Groundwater Monitoring Program

The ground water monitoring program outlined in this section is a
continuation of a program approved with the original Mining and
Reclamation Permit Application. It incorporates practices designed to
provide the baseline data necessary to validate the determination of
the probable hydrologic consequences of proposed and existing mining
and reclamation operations. The program also is designed to meet site
specific requirements and incorporates the flexibility for change if
necessary. Selection of the monitoring sites was an arduous process using
the following criteria. An original baseline survey or Hydrologic Inventory
was compiled in 1979, utilizing data collected from 1974 through 1979, where
all possible springs, seeps and streams were monitored. Additional water
monitoring data was collected for the North Lease from 1991 through 1993.
Following the completion of the inventory and consultation with both DOGM
and the U.S. Forest Service (USFS), representative monitoring sites were
selected. Important parameters included geologic unit, critical area where

damage may occur, quantity of flow, reasonable year round access, and
representative distribution.

The monitoring site selection criteria has remained relatively
consistent throughout the years with representative sites being
selected from the baseline data. With the addition of the Southwest
Reserve (SWR) and Flat Canyon lease, initial baseline data was
collected beginning in 1997 in preparation of the Flat Canyon EIS.
Baseline sampling in the SWR resumed in 2006 and continued through
20166. The number of sites were refined based on proposed mining by
adding some stream sites upstream of mining and selecting dimitspring
sites representative of the geologic unitsimng—the springte in areas
proposed for undermining. A monitoring program is being conducted at
each of the ground water stations identified on Table 2.3.7-3 and
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5 e Deleted:during winter months. Also due to
Llate 2.3.,6-1, Samples are collected guarterly, with the 1s* Quarter Zﬁ:i:ii 75;;3;333;,S‘;’:ﬁlgggcgﬁdﬁ‘;ieﬁ'dthmgh
(January-March) having a shortened list of sites due to inaccessibity \ ‘:ﬁ:gislﬁi;;ﬁf;;x:ﬁiggyﬂﬁ;ﬂf
during winter months. Also due to weather conditions, sampling in the ”\.B“enn91“°“tﬂyi
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when snowmelt conditions prohibit monitoring completion by July 1, e e Page Break — =~ === - - e oo oo meos
Jn areas where mining has been completed and only field measurements «//{:' d: 5

are required, baseline laboratory analyses is conducted during the 3

Quarter (July-September) every five (5) years beginning in 2010 and

successively in 2015, 2020, 2025, etc. In other than the stated

years, 3T Quarter sampling will be identical to 274 and 4tk Quarter

laboratory analyses. A4th Quarter monitoring (October-December) should

be conducted prior to December due to snow conditions eliminating

access.

Water quality samples are collected from the 33 selected springs in _— Deleted: 25 b
the project area. The samples are comprehensively analyzed each

year for the parameters listed in Table 2.3.7-1 and Table 2.3.7-2.
All water samples collected for use in this permit have been
collected and analyzed according to methods in either the "Standard
Methods for the Examination of Water and Wastewater" or the 40 CFR

parts 136 and 434. A listing identifying the station types is shown
on Table 2.3.7-3.

In addition to the collection of the outlined water quality data,
water level data has been collected from each of the wells (if
functional) as scheduled on Tables 2.3.7-1, 2.3.7-2, and 2.3.7-3,
and noted on Plate 2.3.6-1. Water quality samples will be collected
from the Waste Rock Disposal Site Well 92-91-03. Summary information
on these observation wells is found on Table 2.3.7-4. Six (6) /,/{BEEQFEL?’“'”'"""*v“__ﬁ__wﬁg'
wells, W79-10-1A, 79-14-2B, 20-4-2, 99-28-1 and 79-22-2-1 and 79-22-

2-2 have experienced casing failures, and have been properly

abandoned. There are no plans to replace these wells. /,/{r'

are currently nonfunctional

The amount of water discharged from each mine on each monitoring
occasion will also be monitored at the mine mouth through the use of
a totalizing flow meter or similar device. Significant changes in
the source of water in the mine will be noted during the period of
operation. Underground water pumped from each mine will be
monitored for water quality. Mine #1 and the Southwest Reserve
discharge is sampled at Station CS-14. Mine #3 discharge is sampled
at Station CS-12.Mine #2 water is discharged at JC-3.
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Should the concentrations result in a discharge which exceeds the
UPDES discharge permit limitations or indicates potential
disturbance to the hydrologic balance, an attempt will be made to
isolate the contributing source and an evaluation made of possible
appropriate remedial action. The best alternative remedial action
will be implemented as soon as practicable to ensure protection of
Eccles Creek water quality. A copy of pertinent sections€spies of
the current UPDES permit (expires September—30,—20084November 30,
2014) is appended to this section as Exhibit 2.3-1. The permit is
renewed every five (5) years.

As required, ground water quality data collected from the property
area will be submitted to the Utah Division of 0il, Gas, and Mining.

Such reports will be submitted within 90 days after completion of
the quarterly monitoring program. An annual report which will
include a summary of water quality data and water well level data
for the previous year will be submitted within 90 days of the end of
each year.

In 2002, several new sites were added to the monitoring program.
Sites MC-1, MC-2, MC-3, MC-4, MC-5, and MC-6 are surface water sites
on Mud Creek (Site MC-6 was added in November 2002 as agreed upon by
the operator and the Division). These sites were identified as part
of a study to determine the impacts of increase mine discharge on
Mud and Eccles Creeks. EarthFax Engineering, Inc. was contracted to
write and implement a work plan to evacuate the impacts in July
2002. A copy of the work plan is included in Volume 4 of this
M&RP. The study calls for establishing and characterizing reference
sites on Eccles and Mud Creeks to: l)determine depth to ground water
at the sites, 2) obtain historic flow data for the stream for
comparative purposes, 3) gather and evacuate historic aerial photos
of the streams, 4) collect additional water gquality data, 5)
evaluate bank stability indexes along with vegetation information,
and conduct long-term monitoring at the selected sites. The initial
field work for this project was
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should be accessible for the next several years. The results of the
analyses will be monitored £for changes in ages that may indicate
changes in the source of the mine water inflows. These samples will
be obtained as outlined in Table 2.3.7-1.

Samples of water discharging from springs 8-253 (Flat Canyon area), 2-
413 (James Canyon), S24-1 (Sulfur Spring in Huntington Canyon), and
S15-3 (Upper Huntington Creek) will be collected during the 20
Quarter (April - June) and 4th Quarter (October - December) monitoring
period and analyzed for tritium content. Additional tritium samples
will be obtained from EL-1 (inflow to Electric lLake above JC-1 and JC-3
discharge) and EL-2 (outflow from Electric Lake) during the 27, 3¢, and
4th Quarter water monitoring periods. These samples will be collected
for a period of three years beginning in the spring of 2004. The
purpose of collecting these tritium samples, along with the tritium
samples from JC-1, is to monitor the change in tritium content, if any,
in the local aquifers and Electric Lake during spring, summer, and fall
and over the three year period.

In the Southwest Reserve (SWR) the groundwater monitoring will
include the addition of springs-—SW28-338, SW32-2778, SW33-268, SW4-
429, SW4-173, and—5W4-4289 SW28-110 which represent water from the
Price River Formation, Castlegate Sandstone, and Blackhawk

Formation, respectively . Spring S33-268 is an important spring
since it is used by the campdaround, yet problematic because it is
monitored at the storage tank overflow - the only accessible

location. When use at the campground is high, the spring cannot be
monitored because the tank is not overflowing due to demand.
Surface-water monitoring for the SWR includes the addition of
upstream-of-mining sites on the following creeks: Little Swens (CS-
27), Swens Creek (CS-28), Flat Canyon (CS-29), and Boulger above the
reservoir (CS5-30), respectively. This is in addition to stream,
springs, and wells that have been included in the Water Monitoring
program for a number of years. —

Surface-water will be monitored in the vicinity of the Winter Quarters
Ventilation Facility (WQFV) by two (2) stream sites located both up-
and downstream of the site, CS-20 and CS5-24, respectively. The stream
sites will monitor the surface- water ensuring neither the shaft or
slope is compromising the surface water system. Groundwater Well 08-1-5
screened from 297-317 feet below the surface and will monitor the water
elevation below the coal seam. No springs exist on the south facing
slope where the WQVF pad is located. Spring WQl-1 is located on the
north-facing slope, is approximately 1/4-mile east of the WQVF pad and
monitors near surface groundwater south and east of the WQVF site.
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Both surface-water and groundwater monitoring sites were added in Woods
Canyon as mining was extended to the east in Section 36, T12S, R6E.
C5-25 will monitor stream flow downstream of all mining activity.
Shallow ground water along Woods Canyon Creek will be monitored by
piezometers WC-1, WC-3, WC-5, WC-7 and WC-9. Spring WQ36-1 will
monitor groundwater within the Blackhawk formation above active mining
areas.
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Table 2.3.7-1

Comprehensive Water Quality Analytical Schedule
(Surface and Ground Water Stations)

Sample Site

w

b Analysis*
ield parameters only

E‘_

issolved Oxygen

TDS,TSS, T-P

onthly Flow
0 &G

a

1st Quarter

b Analysis*

a

E

trly Field parameters* only'

uarterly Flow

2nd?/ 3rd® / 4th Quarters

onthly Flow
onthly Seasonal Flow
Quarterly Water Level Only

IDissolved Oxygen
TDS,TSS, T-P
0 &G
Carbon 14
Tritium

b

euterium
xygen 18

CS-3

Cs-6**

x

CS-7 (F-5)

Cs-8

Cs-9

x

CS-10

cs-1

Cs-12

Cs-13

Cs-14

x>

x| XX

Cs-16

Cs-17

Cs-18

x| x| >

Cs-19

CS-20

CS-21

XXX

CS-22

CS-23

Cs-24

CS-25

CS-26

Ccs-27

CS-28

CsS-29

P B B S e B3 B

Cs-30

MD-1

SRD-1

F-10

UP&L-10

VC-6

VC-9

x| XX

VC-10

VC-11

VC-12

NL-1 through NL-42
(See Section 2.4.4)
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Table 2.3.7-1

Comprehensive Water Quality Analytical Schedule
(Surface and Ground Water Stations)

(continued)

Sample Site

Lab Analysis*®

1st Quarter

Field parameters only*

Monthly Flow
Dissolved Oxygen

TDS,TSS, T-P

ysis*
Qtrly Field parameters* only'

Quarterly Flow
Monthly Flow

2nd?/ 3rd® / 4th Quarters

Monthly Seasonal Flow
Quarterly Water Level Only
Dissolved Oxygen
TDS,TSS, T-P

0&G

Carbon 14

Tritium

|IDeuterium

Oxygen 18

20 &G

reams (cont.)

WRDS #1

WRDS #2

WRDS #3

WRDS #4

X[XIXIXIPH ab Anal

XX X|x

EL-1

EL-2

$10-1

$1241

$13-2

$13-7

S14-4

$156-3

x>

$17-2

$22-5

$22-11

$23-4

$24-1 Sulfur Spring

$24-12

$25-32

$26-1

$26-13

$34-12

$35-8

P B B B B B B B B

$36-12

SW4-173

SW4-429

SW28-110

SW32-277

SW-33-268

KX XX

2-413

3-290

8-253

wQ1-1

WQ1-39

WQ3-6

WQ3-26

WQ3-41

WQ3-43

[waa-2

X[ <] <[> <[>
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Table 2.3.7-1

Comprehensive Water Quality Analytical Schedule
(Surface and Ground Water Stations)

(continued)

Sample Site

Lab Analysis*

1st Quarter

Field parameters only*

IMonthly Flow

Dissolved Oxygen
TDS,TSS, T-P
0&G

2nd?/ 3rd® / 4th Quarters

y

Qtrly Field parameters* onl
Monthly Seasonal Flow
Quarterly Water Level Only
Dissolved Oxygen

TDS,TSS, T-P

Quarterly Flow
0&G

Lab Analysis*
Monthly Flow
Carbon 14
Tritium
Deuterium
Oxygen 18

Wells

WwQ36-1

>

JC-3

x|

x|
b3

ELD-1

WC-1 thru WC-9S
(See Section 2.3.7)

W79-10-1B

W79-14-2A

W79-26-1

W79-35-1A

W79-35-1B

W2-1(98-2-1)

W20-4-1

W99-4-1

W99-21-1

W20-28-1

91-26-1

91-35-1

92-91-03

X

08-1-5

X
X
X
X
X
X
X
X
X
X
X
X
X
X

* Field Measurements and Laborotory Analyses are defined in Table 2.3.7-2

®Field parameters will be taken in conjunction with samples collected for Lab Analyses

'Sites with at least two (2) years of laboratory analysis data will be sampled once every five (5) years for
the currently approved laboratory parameters in Table 2.3.7-2 beginning in 2010. If field parameter monitoring
indicates any trending changes, regular laboratory analysis may be resumed until trend is adequately

characterized.

22nd Quarter sampling may extend to July 15 in years when spring snow conditions do not allow access

before June.

% Baseline Lab Analysis will be conducted every five (5) years beginning in 2010 in the 3rd quarter.
(ie. Years 2010, 2015, 2020, etc.)

** Flow measurements discontinued at CS-6 in 12/2009, lower Eccles flow documented with VC-9

Revised 8-25-14

2-36b



Table 2.3.7-3
MONITORING STATION IDENTIFICATION

ECCLES CANYON/MUD/FISH CREEK DRAINAGES
STREAM STATIONS - 14 Stations

Cs-3 CS-6 CS-9 CS-11 CS-19 CS-20 CS-24
CS-21 VC-6 VC-9 VC-10 VC-11 VC-12 CSs-25
CS-26 NL sites (varies)

MINE DISCHARGE STATIONS - 4 Stations
CS-12 (Mine #3) CS-14 (Mine #1) MD-1 (Composite CS-12 & CS-14)
SRD-1 (Total Mine Site Discharge to Eccles Creek/Scofield Reservair)*

FRENCH DRAIN STATIONS - 1 Station

CS-13
HUNTINGTON CANYON
STREAM STATIONS - 1642 Stations
CS-7 (F-5) CS-8 Cs-10 CS-16 C8-17 Cs-18
Cs-22 Cs-23 UPL-10 F-10 EL-1 EL-2
CS-27 CS-28 CS-29 CS-30
WASTE ROCK DISPOSAL SITE

STREAM STATIONS - 4 Stations
WRDS#1 WRDS#2 WRDS#3 WRDS #4

GROUNDWATER STATIONS
SPRINGS - 34427 Stations
S$10-1 S12-1 S$13-2 S$13-7 S14-4 $15-3 S$17-2
S§22-5 S22-11 S23-4 S$24-1 Sulfur S24-12 $26-13 834-12
S535-8 S$36-12 2413 3-290 waQ1-39 wQ3-6 WQ3-26
wQ3-41 WwQ3-43 wQ4-12 8-253 wQ1-1 WaQ36-1 S$25-32
S$26-1 SW4-173 SW4-429  SW28-110 SW32.2778 SW33-268
WELLS (MONITORING) - 2881 Well Stations
W79-10-1B W79-14-2A W79-26-1 W79-35-1A W79-35-1B
92-91-03 W2-1(98-2-1) W20-4-1 W08-1-5 W99-4-1
Wk 4o
W99-21-1 W20- 28-1 JC-1 JC-3 91-26-1
91-35-1 ELD-1 (Total of JC- W08-1-5 WC-1 thru WC-9
1 and JC-3)*
WELLS, CULINARY -Referenced but not monitored
W13-1 W13-2 W17-1 W17-3 W24-1

NATIONAL POLLUTION DISCHARGE ELIMINATION SYSTEM (NPDES)
001 Portal Area 002 Loadout Area 003 Waste Rock Area 004 Winter Quarters JC-3 James Canyon

* Sites are monitored for total flow only and the results are reported to the Division on a monthly basis
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the area flowing in all four major directions. All surface streams have been

classified by the Utah Division of Health as follows:

. 1C - protected for domestic use with prior treatment process,
9 2B - protected for secondary contact recreation,
. 3A - protected for cold water aquatic life, and
. 4 - protected for agricultural uses including stock watering.

Electric Lake has been classified as 2B, 3A and 4 while Scofield Reservoir has

been classified as 1C, 3A, 4, and 2B.

Slopes on the permit area are steep, averaging approximately 31 percent.
Dominant drainage aspects are to the west in the Huntington Creek Basin and to
the east in the Price River Basin. The landscape varies greatly, with most of

the permit area being covered with conifer and aspen vegetative communities.

Because of the climatological conditions of the area (high precipitation and
low evapotranspiration resulting in excess water), there are numerous water
sources in the Skyline project area. Most of these are undeveloped springs,
seeps and streams., The one notably developed water body located partiaiiy-in
the project area is Electric Lake, a 31,200 acre-foot reservoir whose upstream
tip covers a small-portion of the southwest eesmesr—section of the project area
in the Huntington Creek Basin. This reservoir is owned and operated by Utah

Power and Light Company as a storage facility for water used at coal-fired

power plants.

The thick vegetative cover on the project area has resulted in a well-maintained
soil of high organic matter content, thus developing a more open soil structure
with high infiltration rates. As a result, the potential for runcff from a
rainfall event on the project area is low. Thus, snowmelt produces most of the

runoff from the area during periods when soils are frozen and/or saturated.
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2.4.2 Flow Characteristics

The seasonal distribution of flows in the perennial streams draining the project
area is typical of western high elevation, snowmelt streams, where the majority
of the flow occurs within a relatively short period of time in late spring and
early summer (April, May and June). Flows in Huntington Creek above Electric
Lake can be expected to vary from 1 to 100 cubic feet per second while those
of Eccles Creek above Mud Creek normally vary between 1 and 50 cubic feet per

second and those in Mud Creek vary between 5 and 380 cubic feet per second.

The watersheds draining the project area yield an average of approximately 13.5
inches of water annually to the Price River Basin. However, because the
relatively impermeable Blackhawk Formation underlies all of the Huntington
Creek Basin above the southern boundary of the project area (either on the
surface or directly beneath the surface member), the yield to the San Rafael

River Basin is slightly higher (averaging approximately 16 inches per year).

A significant surface water quality sampling program has been conducted in Eccles

Creek, Burnout Creek, Flat Canyon Creek, Boulger Creek and Huntington Creek as well a

Winter Quarters Creek, Woods Creek and other imsa—representative sampling of seeps an

springs throughoutis the Skyline permit area. The following briefly describes th

major water quality characteristics of the permit area.

Surface water in the Skyline project area is of a calcium bicarbonate type. Total
dissolved solids concentrations in the area are generally lowest during the months of
April through June when flows are highest and affected by the diluting effect of direct
snowmelt. As flows decrease and the majority of the flow is derived from seepage of
local groundwater systems, the dilution effect becomes less pronounced and dissolved
solids concentrations tend to increase. As a result, the dissolved solids content of

surface water in the area varies from less than 100 milligrams
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per liter (headwaters of Huntington Creek during the high flow season) to
slightly greater than 500 milligrams per liter (Eccles Creek during low flow
conditions). Suspended solids concentrations in the area tend to vary
proportionately with flow rate. During the snowmelt runoff season,
concentrations are also naturally higher in Eccles Canyon than in the Huntington
Creek drainage basin. Channel erosion, although relatively low throughout the
area, appears to be more extensive in the steeper Eccles Canyon than in the
Huntington Creek Basin and is probably the source of most of the increased
sediment concentrations. Mud slides, when present, add considerably to the
suspended solids concentration.

Hydrogen ion activity (pH) tends to be rather constant in the surface waters
on and adjacent to the Skyline project area, varying normally between 6.5 and
8.6. The basic condition of the water with low acidity and high alkalinity
indicates that acid drainage problems do not develop as a result of mining in

the permit area.

Total and dissolved iron measurement values vary widely throughout the area,
with the potential source being the iron contained in Blackhawk Formation
cementing agents. Total iron, which varied in measurements from less than 0.01
to over 45 —milligrams per liter during the observation period, tends to be
somewhat directly related to the flow rate, and is associated with sediment

loading. 1In contrast, dissolved iron tends to be much more constant.

Total manganese concentrations in the area were low, varying normally between
0.01 and 2.0 milligrams per liter with occasional higher concentrations

associated with sediment loading. No distinct seasonal variations were noted.

The Burnout Creek area was the subject of a subsidence study directed by the
U.S.F.S. A portion of the study eemtimuwes—and-includeds monitoring the flows
in the stream biweekly and performing annual stream gradient surveys. Four

surface water monitoring points were monitored in this
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area and in the adjacent Upper Huntington Creek since 1981 as a part of the
surface water monitoring program. Eight flumes, F-1 through F-8 (Plate 2.3.6-
1) were installed and are presently being monitored as part of the modified
subsidence study. However, only one flume, F-5, is currently part of the
quarterly water monitoring program. Flume F-5 is the same sampling point as

CS-7 of the quarterly water monitoring program. In general, streasm—fiow-—satel

stream flow rates were nevef

found to be affected by the undermining of the creek. Portions of the ming

works underlying Burnout were filled with water beginning in 2003. Watef

samples from all four monitoring stations are of a calcium-bicarbonate

character. Chemical concentrations have remained relatively consistent through

time.
Baseline concentrations of various constituents were normally well within

the State of Utah standards for waters of the Skyline project area.

A summary documenting the water quality data in the mine area may be
found in Volume 4.

Additional baseline data has been collected in the James Canyon drainage
as part of the Burnout Canyon study. Flows have been obtained from flume
F-9 since 1993 in James Canyon. This information is contained in Volume
A-1, Hydrology. Laboratory Analysis was added to Stream Site F-10 due to
the facilities associated with the construction of the JC-wells drill
pad. Water quality samples collected since the early 80's and 90's from
streams that have been undermined by the Skyline Mines (Burnout, Eccles,
other tributaries of Upper Huntington Creek, Plate 2.3.6-1 and 2.3.6-1a)

indicate water quality is not noticeably affected by underground mining

activities.

Prior to March 1999, Skyline Mine discharged water to Eccles Creek at an
average rate of approximately 350 gpm. From March 1999 through November
2002, the discharge rate gradually increased to between 9,500 and 10,500
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o~ All disturbance is a minimum of two (2) stream widths from the stream

eliminating a need for a Stream Alteration Permit.

- Drainage from the upper undisturbed road was improved to minimize storm run
off to the site.

- A sediment pond with associated UPDES permit has been designed that any
storm water entering the site will be treated prior to discharge.

- ASCA's 37 and 38 are established to treat disturbed area storm water runoff
until vegetation is re-established and the sediment pond is operational.

a

2.4.4 Monitoring Program

Ehe surface water monitoring program outlined in this section has been
updated based on the findings and conclusions of the 1996 PHC by Mayo
and Associates and as a result of a cooperative effort between the
operator, the Division, and the Forest in an effort to better understand
and monitor the effect of increased ground water inflows to the mine and
mine discharge. It incorporates practices designed to provide the
baseline data necessary to validate the determination of the probable
hydrologic consequences of proposed and existing mining and reclamation
operations. The program also is designed to meet site specific
requirements and have the flexibility for change if necessary. Specific
attention has been given to insure that proper upstream and downstream
monitoring is included within the monitoring program for all disturbed
areas, and that adequate sampling of potentially impacted flow regimes
is completed. Selection of the monitoring sites was an arduous process using
the following criteria. An original baseline survey or Hydrologic Inventory
was compiled in 1979, utilizing data collected from 1974 through 1979, where
all possible springs, seeps and streams were monitored. Additional water
monitoring data was compiled for the North Lease area from 1991 through 1993,
including the North Lease modification from 2011 through 2014. Following the
completion of the inventory and consultation with both DOGM and the U.S. Forest
Service (USFS), representative monitoring sites were selected. Important
parameters included geologic unit, critical area where damage may occur,
quantity of flow, reasonable year round access, and representative
distribution. In the Southwest Reserve - Flat Canyon lease area, the original
seep and spring surveys were conducted beginning in 1997, with almost continuous
monitoring be conducted from 2006 through 2016. Operational monitoring
locations were selected in conijunction with a PHC study conducted by Petersen

Hydrologic, Inc. in 2014 (PHC Addendum Volume 2 Appendix N) while acquiring the
Flat Canyon lease.

7\ PHC study completed in 1996 entitled "Investigation of Surface and Groundwater
Systems in the vicinity of the Skyline Mines, Carbon, Emery, and Sanpete
Counties, Utah; Probable Hydrologic Consequences of Coal Mining at the Skyline
Mines and Recommendations for Surface and
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Groundwater Monitoring" by Mayo and Associates, recommended some changes |£6——1 Formatted: Indent Left: -0.25", Tab stops: Not at 0"
the original monitoring plan. These changes were made by Mayo and Associates EESL ke B e
after a careful review of local hydrogeology, monitoring conditions, sampling

parameters, and sampling data. The changes proposed by Mayo and Associates

are considered valid and reasonable and are therefore incorporated herein.

An evaluation of UPDES and waste rock disposal site monitoring stations were

not included within the scope of work completed by Mayo, but continue to be

an integral part of the water monitoring program.

A copy of the 1996 PHC evaluation is included within Appendix A-1 Volume 2
of this MRP. An update to the PHC, “Addendum to the PHC, July 2002" has also
been included in this M&RP. Since the modifications to the PHC have taken
place over time and conditions within the mine have changed, it should be
assumed that where the most recent text conflicts with text in earlier

modifications or original text, the latest supercedes the earlier.

Surface water monitoring programs are conducted at each of the appropriate
stations identified in Tables 2.3.7-1, 2.3.7-2, and 2.3.7-3 and shown on
Drawings 2.3.6-1 and 2.3.6-2. Samples are collected quarterly, with the 1%
Quarter (January-March) having a shortened list of sites due to inaccessibity
during winter months. Also duoe to weather conditions, sampling in the 20
quarter (April-June) can be conducted through July 15 in years when snowmelt
conditions prohibit access prior to June 1. Baseline laboratory analyses is
conducted during the 3rd Quarter (July-September) every five (5) years
beginning in 2010 and successively in 2015, 2020, 2025, etc. In other thatn
the stated years, 3™ Quarter sampling will be identical to 27 and 4" Quarter
laboratory analyses. 4th Quarter monitoring (October-December) should be
conducted prior to December due to snow conditions eliminating access.
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Surface water stations in Eccles Canyon were sampled more frequently than thoee —

on Huntington Creek during the initial phases of mining.

With the addition of the Southwest Reserve (SWR) - Flat Canyon lease, a total of four

(4) stream sites were added to the water monitoring program to insure any impacts to the

surface hydrology of the area were documented. The sites were primarily added in locations

upstream of areas proposed for mining, with stream locations already being monitored

downstream of the proposed areas to be mined. Streams include Little Swens (CS-27),

Swens  (CS-28), Flat Canyon (CS-29), and Boulger above the reservoir (CS-30),
respectively.
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constituents identified in Tables 2.3.7-2 with an annual monitoring as per Table 2.3.7-
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Stream monitoring station CS-25 was added in Woods Canyon as mining progressed east in
Section 36, T12S, R6E. CS-25 is located downstream of any mining activity. In addition,
nine (9) piezometers (WC-~1 through WC-9N) were added in the canyon to monitor the near

surface groundwater associated with Woods Canyon Creek.

T I

JLFormatted: Font 5.5 pt

Sampling will continue at all surface water stations throughout the post-mining period
and until the reclamation effort is determined successful by the regulatory authority.
Samples will also continue to be analyzed for the parameters outlined in Tables 2.3.7-

1, 2.3.7-2, and 2.3.7-3 throughout the post-mining period, unless deletions in the list
of parameters is determined to be appropriate.

"

Several monitoring stations were added to the monitoring schedule with the incorporation
of the North Lease Tract. CS-19 and CS-21 have been added to monitor the quantity and
quality of the water in Woods Canyon Creek and CS-20 has been added to monitor the
quantity and quality of the water in Winter Quarters Creek - monitoring both mining
upstream and water quality upstream of the Winter Quarters Ventilation Facility (WQVF).

CsS-24 was added in Winter Quarters Creek below the (WQVF) to monitor any affects
associated with the pad.

a

-
a = — . -

———— N

N\

As part of the Skyline Mine subsidence monitoring plan, a total of 42 new water monitoringe,

sites have been identified in the North Lease area (Plate 2.3.6-2 Table 2.3.7-2A). Sites
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HNL-1 through NL-42 have been selected to monitor flows on the perennial reaches of both
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Winter Quarters and Woods Canyon drainages one year prior to , during, , | ,-V[Fonnaned:Font115pt

and one year following longwall undermining of the perennial section of stream. Th¢

sites will be monitored monthly in June through October. If
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accessible earlier than June or later than October, the mine will monitor the
sites. The results of the monitoring will be reported with the other required
monitoring data. The purpose of this monitoring is to determine the effects,
if any, on the stretches of perennial streams in the Winter Quarters Creek and
Woods Canyon Creek drainage that will be subsided due to mining. Monitoring
points, in perennial reaches running perpendicular to the longwall panels, are
positioned above the gate-roads and center of each panel. Longwall panels are
approximately 850-feet wide, creating a flow-monitoring spacing of
approximately 425-feet. Monitoring points in perennial reaches running
parallel to the longwall panels are spaced at approximately 850-feet. Since
monitoring is dependent on the timing of mining, monitoring points will be
added and dropped as mining advances. As mining advances through the perennial
sections of the drainage, and the monitoring indicates no affects to flow, the
Permittee may modify the spacing of the monitoring points. This monitoring will
also help indicate if mitigation is required for loss of surface or ground
water and, subsequently, habitat associated with the water.

Skyline has conducted field studies to determine the location of the perennial
portions of both Winter Quarters and Woods Canyon Creeks, The perennial nature
of the streams were determined using a variety of parameters including
vegetation and surface flow monitoring. Field studies were initiated and
completed in October and November 2002 and October 2003. Copies of the studies
are included in Volume A-1l, Volume 2 Hydrology Section. The studies will be
used by the Forest in their environmental assessment of the potential effects
of undermining Winter Quarters and Wood Canyon Creeks. As mining progressed
north of Winter Quarters Canyon, the longwall panels were rotated 90 degrees
which extended mining further east. Agapito Associates, Inc. conducted an
evaluation of the impacts to the surface based on extending mining to the east.
The study indicated longwall mining can be safely extended to the east as
outlined without having adverse affects to the surface. The study is located
in Appendix A-1, Volume 2.






2.5 HYDROLOGICAL IMPACTS OF MINING ACTIVITIES _—{ Formatted: Font: (Defauit) Arial, 10 pt
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Presented in the following subsections are summaries of the hydrological impacts of the mining activities
of the Skyline project. The details backing the conclusions stated in this section and supplemental

discussion can be found in the PHC evaluations included as part of this section, and within thg Hydrology _—{ Formatted: Font: 10 pt

Section of Appendix Volume A-1 Volumes 1 and 2. Details of the consultant's flow calculations may be | Formatted: Font: (Default) Arial, 10 pt

found in the flood plan calculations also in Appendix Volume A-1. The PHC was also updated in July
2002 October 2002, April 2003, and June 2004 by the addition of the Addendum to the PHC associated
with the drilling of the wells in James Canyon, the significant inflows to Mine #2, and the ground water
model prepared by HCI._Additional PHC supporting studies for both the North Lease modification and the
Flat Canyon — Southwest Reserves are located in Addendum to the Probable Hydrologic

Consequences — Volume 2, Appendix L and M, and N and O, respectively, b [ Formatted: Font: (Défault) Arial, 10 pt
N ] { Formatted: Font: (Default) Arial, 10 pt, Bold
The potential hydrologic impacts discussed herein represent the latest information available and, | Formatted: Font: (Default) Arial, 10 pt

generally, correspond to the consultant's original report. (See General Hydrologic Consideration Related
to Coal Development and Subsequent Impacts, Vaughn Hansen Associates, February 1981, found in
Appendix Volume A-1. Updated analyses of the "Probable Hydrologic Consequences" reflecting all
current data are appended to this section.
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] Exhibit A of Section 2.5, "Probable Hydrologic Consequences of Mining at the Skyline Mines, L e
Carbon and Emery Counties, Utah"; prepared by Earthfax Engineering, Inc., Salt Lake City, Utah;
dated September 30, 1992.

$ Addendum to the Probable Hydrologic Consequences, July 2002 (James Canyon Update - { Formatted: Font: 10 pt - -
further updated in October 2002, April 2003, and June 2004), [ —— - Formatted: Font: (Default) Arial, 10 pt
5 Appendix A-1, Volume 2 (September 2002), "Investigation of Surface and Groundwater | Formatted: Font: 10 pt

Systems in the Vicinity of the Skyline Mines, Carbon, Emery, and Sanpete Counties, Utah:
Probable Hydrologic Consequences of Coal Mining at the Skyline Mines and Recommendations
for Surface and Groundwater Monitoring”.
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2.5.1 Potentially Affected Water Rights

Surface and groundwater rights in the general project area are primarily for stockwatering and irrigation.
Stockwatering rights are located almost entirely and directly on the streams. The
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pearest irrigation rights are centered around the two areas of Scofield and in Flat Canyon, southwest of
the permit area. Irrigated lands consist primarily of pasture. The pastures identified in Flat Canyon are
located primanly west of proposed mining, and due to the gleacio-lacustrine sediments deposited there
affects to the water nghts are not anticipated Only stockwatering rights are present in the Skyline permit

area. A limited number of wells are located in the general area, none of which are located directly on the
property or within the permit area. Recent large mine inflows to Mine #2 has resulted in concern voiced
by local government and private interests that water entering the mine is coming from nearby Electric
Lake. However, data collected and analyzed by Skyline Mine for the purpose of determining the source
of the inflows strongly indicates there is no significant connection between the surface waters and the
mine waters. As discussed in the July 2002 Addendum to the PHC (modified in October 2002, April
2003, and June 2004), the Star Point does not transmit water easily. Fractures within the Star Point in
the mine area has allowed the sandstone to begin dewatering by discharging to the mine. The Star Point
does not appear to have a significant discharge point located immediately down gradient of the mine.
Indeed, the age of the water in the sandstone suggests it takes several thousand years to move through
the aquifer in spite of the high transmissivity of the fractures within the sandstone. Therefore, it is unlikely
any surface or ground water rights are being adversely affected. Because it is not certain that the ground
water discharges into the Huntington Creek drainage, there is no evidence that water is being removed
from that drainage to Eccles Creek, part of the Price River drainage. Tritium analysis of the water in the
10 Left area of Mine #2 and water from the James Canyon well JC-1 indicates a minor amount of modern
water is being pumped from the well and the mine. However, this water is not necessarily originating from
Electric Lake. Therefore, there does not appear to be a significant volume of surface water being
transferred between drainage basins.

Prior to acquinng the Southwest Reserve — Flat Canyon Lease, studies were conducted to evaluate
whether any impacts to water rights had occurred in the 1999-2014 within the Upper Huntington drainage
associated with mining of the Skyline #1 and #2 mines. PHC Addendum Appendix N and O investigate
both the effects to the active-zone aroundwater and surface-water systems in the Flat Canyon Tract, and
the inactive-zone groundwater conditions in the Star Point Sandstone in the vicinity of Skyvline Mine. Both
studies reaffirmed there are no apparent adverse effects to existing water rights. ,

2.5.2 Mining Impact on Water Quantity

Due to the high shale content of the Blackhawk Formation, recharge to the deep ground water system
through the Blackhawk Formation is slow. Fractures in the formation seal readily due to swelling of the
bentonitic shale when wet. As a result, the impact of mining (including subsidence) on the quantity of
water in the permit area will be minimal. This has been verified through the results of the subsidence
study in Burnout Canyon. (A discussion of the mining impacts on the aquatic resources may be found in
Section 2.8.) The Burnout Canyon study resulted in the determination that no significant impacts had
occurred to the stream drainage as a result of mining induced subsidence.

While the gradient of the stream was flattened in a few locations and slightly increased in others, the
overall change in the stream morphology was not significantly different than changes that occur in
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similar stream systems naturally. Biweekly flow monitoring and aerial photographic surveys
continue each year as mining continues in the area. Additionally, three years of
macroinvertabrate studies and two years of fish population surveys have been conducted
starting in 2000. These studies are described in greater detail in Section 2.8.1.

The purpose of the Burnout Canyon study was to determine the impacts of undermining
perennial streams in the Skyline Mine area. The intent of the study was to determine if
significant impacts would occur by undermining the Burnout stream and, if no significant impacts
occurred, then the Forest would consider allowing the undermining of perennial streams with
similar geologic and geomorphic conditions to occur. Skyline Mine intends to undermine Winter
Quarters Canyon based on the positive results of the Burnout Canyon study. Skyline has
collected or committed to collect additional baseline data necessary to adequately monitor
environmental parameters possibly affected by subsiding Winter Quarters Canyon.

When subsidence occurs, the subsidence cracks tend to seal rapidly, preventing the deep
percolation and subsequent loss of water previously destined for springs and other water
sources. The location of a spring may change by a few feet, but no significant loss of water is
anticipated. The sealing of potential cracks will be accelerated where subsidence occurs under
stream bodies, due to the natural deposition of silt in the stream channel along with the swelling
of the shale.

Although the Blackhawk Formation contains partially or completely saturated sandstone
channels above the proposed mine workings, a relatively small quantity of water is being
encountered in the mine due to the impermeable nature of the formation, which limits the
recharge rate and the ability of the rock to readily yield water. Ground water within the
Blackhawk formation above the mine workings was determined in the 1996 PHC to be found
within highly localized perched aquifers. The 1996 PHC evaluation failed to locate a regional
ground water aquifer within the immediate area. The relatively small quantity of water being
encountered in the mine was believed due to 1) the general impermeable nature of the
formation, which limits the recharge rate and the ability of the rock to readily yield water, and 2)
the local nature of local perched aquifer systems.

The inflow to the mine had been less than 100 gallons per minute per active face, with mine
entries generally dry approximately 100 to 200 feet up-dip from the face. Some roof bolt holes,



channelized sandstone was encountered during mining of the southwestern permit area which produced | Formatted: Font: 10 pt
approximately 1,400 gpm. This was repeated at several locations in areas of Mine #2 until the mine was =1 B
discharging approximately 8,500 to 9,500 gpm in August 2002 and 9,000 to 10,500 gpm in October 2002.

Even though the large inflows have significantly subsided since October 2002, the near future mining

activities have been directed toward the North Lease area.

The PHC for the Skyline Mine was updated by an Addendum to the PHC dated July 2002 and further
updated in October 2002, April 2003, and June 2004. The addendum contains significant information
regarding the large inflows to the mine. To better understand the hydrologic system and the water within
the Star Point Sandstone, Skyline Mine contracted with Hydrologic Consultants, Inc. of Lakewood,
Colorado produce a ground water model of the Star Point Sandstone. This model endeavored to
delineate the possible areal extent of the aquifer, the volume of water contained in the aquifer, and the
potential sources and discharge locations of the aquifer. The model has been used to help determine
what, if any, impacts are occurring to the waters available in the mine area, including State appropriated
water rights. The model was completed and improved in June 2004 and a copy of the report describing
the results of the modeling effort has been added to the PHC.

As described in the July 2002 Addendum to the PHC, draining of the ground water contained within the
Star Point Sandstone does not appear to have a significant impact on discharges of ground water in the
mine or adjacent area nor does it appear that the water entering the mine is causing a loss of surface
water in the Huntington or Price River drainages. The majority of the flows into the mine enter through
faults and fractures that trend generally north-south to northeast-southwest. The flows move up through
the floor of the mine in almost all cases. The water is apparently stored in the Star Point Sandstone
under significant potentiometric head. Ages of the water indicate that water moves very slowly through
the Star Point system in spite of the fractures and faults that appear to be open enough to allow water to
flow freely into the mine in isolated locations. This suggests that the aquifer does not have a discharge
point that releases large volumes of water nor is the aquifer replenished at a high rate of inflow. While the
Star Point is exposed in out crop north, south, and east of the mine, significant volumes of water would
need to be entering the system at an elevation great enough to create the potentiometric head
encountered in the Star Point beneath the Mine #2 workings. Plate 2 3 4-2 jllustrates changes to the
potentiometric_surface of the regional aguifer as result of extracting water from the mine from 2001

hrough 2013. During that period, the potentiometric surface has changed very little. e _,/(Deleted:
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the water encountered in the floor of the ming is from a large body of water, fed by faults that have the
ability to draw water from a significantly large area, transporting the water using a system of regional
faults__This is demonstrated how the ntiometric_surf: ntinue to draw down with
pumping, vet shows relatively good recovery when pump water from the mine is reduced. The availability
of Groundwa! rface waters sh not be impacted by mining in uthwest Reserves — Flat
Canyon tract when considering 1) the water monitoring data in the Star Point Sandstone and Blackhawk
Formation, 2) reviewing the stable and unstable isotopic analysis, 3) the Microscopic Particulate Analysis
MPA), 4 uifer_temperatur and 5 chemical VBl of the inform

contnues to suggest the Active-zone, nearsurfage groundwater system {pnmanly of the Blackhawk
Formation) and the inactive-zone deep. troundwater system (Star Point Sandstene) are not in direct
communication, with water in the Star Pomt Sandstone having a residence time measured in thousands

to_pumping whil well in n roundwater tem was
d.__As an additional qualifier stated in PHC Appendix N, the groundwater storage reservoir for

the Star Point Sandstone is more than 1,000 feet thick, and covers a minimum of 36 square miles in the
vicinity of the Mine._Although approximately 3.4 billion cubic feet of water has been discharged from the
mine, it theoretically represents approximately a 22-foot thick sandstone unit of a sandstone 1000-feet

thick. Skyline continues to monitor stream flows in Winter Quarters, Woods, Huntingtion, Eccles, and Mud

Creeks to identify any impacts if they occur in these drainages related to the mine inflows, -
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government and private interests that water entering the mine is coming from nearby Electric
Lake. However, data collected and analyzed by Skyline Mine for the purpose of determining the
source of the inflows strongly indicates there is no significant connection between the surface
waters and the mine waters. As stated previously, this is discussed at length within the July
2002 Addendum to the PHC.

Water encountered in the mine is either utilized underground as processed water or is pumped
from the mine. Procedures for handling of mine water are discussed in detail in Section 3.2.
Indigenous water associated with the coal will be removed from the area. This, however, will
represent only a small fraction compared to the water flowing from the Wasatch Plateau. The
water pumped from the mine is added to the flow of Eccles Creek and into Electric Lake and
has a positive effect on the aquatic flow systems.

The construction of surface facilities utilized in conjunction with the Skyline Mines (yard areas,
roads, conveyor lines, etc.) resulted in temporary increases in the suspended sediment
concentration of the adjacent stream. However, because of the regulatory requirement that



the mine has been able to pass its chronic water testing. The Utah Division of Water Quality
recently modified the mine's UPDES discharge permit to include a limit of 500 mg/lI TDS and no
total ton per day limit or the mine would discharge less than 7.1 tons per day of TDS if the water
had a TDS concentration greater than 500 mg/l.

A UPDES permit was obtained by PacifiCorp to operate the JC-3 mine dewatering well in
James Canyon. This well will discharge high quality mine water to Electric Lake. However,
since it is mine water, Skyline will be obligated under SMCRA to assure the quality of the water
discharged is within the UPDES permit limits assigned to JC-3. Skyline will submit the required
DMRs to the Division as required in Section 2.3.7.

Periodically, due to difficult recovery conditions or roof collapse, mining equipment is
abandoned underground. Prior to leaving equipment underground, hazardous materials and
lubricating fluids are drained when possible. Since the equipment is steel and not too different
compositionally from the roof support throughout the mine, contamination to ground water from
abandoned equipment is not anticipated.

Mining equipment such as longwall mining machines, roof bolters, and continuous miners, is
made of high quality steel containing chromium, and is highly resistant to corrosion.
Calculations of the corrosion potential of the steel used in long wall mining machines have been
performed by the University of Utah Metallurgy Department (BLM 1998s). They determined it
would take thousands of years for the metal to corrode away. The University of Utah (BLM
1998a) report indicated that the general conditions required to hasten the corrosion of this metal
do not exist in the Utah mining environment. A map illustrating the location of equipment left
underground is provided as Drawing 2.5.2-1. The drawing includes a description of each piece
of equipment.

Because of the high alkalinity and low acidity concentrations in the area (differing normally by
two orders of magnitude), acid drainage problems do not occur as a result of mining. This is
supported by the fact that coal in the area has a low sulphur content. The pyritic sulfur content
within the coal is approximately 0.10 percent. Approximately 0.931 pounds of Iron are taken out
of the ground for each ton of coal that is produced. Assuming Skyline produces 3 million tons of
coal per year, approximately 1,400 tons of Iron is extracted from the formation each year with
the mining of the coal. On typical year, metal roof support associated with mining — on the order
of 1,300 tons per year — is left underground. Over 25 years of water monitoring of the natural
waters surrounding the Mine does not show any degradation in water quality.

Skyline Mine anticipates potentially discharging approximately 2,800 gpm of mine water to
Eccles Creek after the completion of mining and subsequent abandonment of the 11 Left, 12
Left A and B, and 6 Left B paneis in 2004. However, this rate may vary with changes in the
operation of JC-3 and because of the steady decline in potentiometric head within the aquifer
discharging into Mine #2.  Assumptions used in developing the discharge

amount can be found in July 2002 Addendum to the PHC in Appendix F.

The JC-3 well pumped water from the Mine from August 2003 through June 2004, and then
October 2007. The pumping of the well was discontinued due to an inability of the discharge to
meet the water quality standards in Electric Lake (255 ma/l, TDS). Skyline began discharging
water from Mine #2 into Eccles Creek beginning in September 2004. From 2003 into 2014
discharges from Mine #2 have significantly declined from more than 8.000 gpm to approximately
2,000 gpm.
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PHC Addendum Volume 2 Appendix O assesses the groundwater conditions in Star Point - Deleted: outines

Sandstone discussing impacts on the aguifer since significant infiows and pumping began in
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Reserves — Flat Canyon lease will inte t water nng faults or fractures with
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hydrologic balance of the Star Point Sandstone aquifer. ,
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The water consumed in operating underground equipment, dust suppression, and evaporation is obtained from
ground water sources within the mine. These underground water sources are not connected to the surface waters in
the area. Extensive research has been performed by the mine to verify that water currently entering the mine is not
coming from the surface or depleting surface waters. The recent July 2002 Addendum to the PHC presents data
supporting this statement. The data suggests the water Intercepted underground is at least 4,000 to 25,000 years old
and, based on the results of tritium analyses from most of the mine waters, does not typically contain water that has
been exposed to the atmosphere in the past 50 years. Additionally, the steady rate of decline in ground water levels
in monitoring wells within the permit area and the results of age-dating the ground water inflows to the mine indicating
the water is not getting appreciably younger, suggests that the aquifer is not receiving significant recharge of “young”
surface waters.. Continued monitoring by the mine of the surface waters and seeps and springs flows in the permit
and adjacent areas have shown no discernable impacts due to the increased mine inflows that were encountered in
March 1999 and have continued through November 2002. It is the operator's position that the water consumed in
operating Skyline Mine is not depleting surface water sources. In fact, there is an overall net gain to local river
systems discharging to the Colorado River as a result of Skyline Mine discharge.

In anticipation of the Winter Quarters Ventilation Facility being constructed, a discharge point (004) was added to
accommodate both storm water and mine discharge into Winter Quarters Creek in 2009. A numeric mode! study
conducted by Earthfax Engineering (Appendix A-1, Volume 2) indicates Winter Quarters Creek can receive a
maximum discharge of 6,200 gpm while not being erosive to the creek. In the event discharge from Outfall 004
routinely exceeds 6,200 gpm additional armoring to the outfall location and investigation of the impacts to Winter
Quarters creek will be initiated.

As mining progressed north of Winter Quarters Canyon, the longwall panel orientation was rotated 90 degrees to
maximize the coal recovery. This rotation increased mining in an easterly direction into an area of thinner
overburden. The study conducted by Apagito Assaciates indicates longwall mining can be conducted in areas with
overburden dow to 475 feet. In Panel 11 Left Woods Canyon creek overlies the center of the panel with overburden
ranging from approximately 1000 feet to 500 feet. Water monitoring of the creek, shallow groundwater in the creek
bottom, macrainvertebrate, fish and vegetation monitoring of the stream corridor will all be studied to monitor any
impacts to the creek. The combination of geology, cover, the panel located in the center of the creek, and the
minimal aquatic habitat available in Woods Canyon Creek all support that there will be minimal probable hydrologic
consequences to mining further east in Woods Canyon. Detailed discussions of water monitoring are discussed in



consequences to mining further east in Woods Canyon. Detailed discussions of water monitoring are discussed in

Sections 2.3 and 2.4, the aquatic wildlife resources are discussed in Section 2.8, and the subsidence control plan
discussed in Section 4.17 of this M&RP.

The following information is supplied as required by the Windy Gap process as it applies to existing coal mines in the
Upper Colorado River basin:

Mine Consumption: (culinary well - Water Right 91-5010) =41.69 ac-ft (2004 consumption)

Ventilation Consumption / Evaporation:

(assumes 70 deg. F, 60 total days annually, 20% humidity air intake, 95% humidity air out-take; air density difference
of 0.001 Ibs/ft)

(353,312 cu-ft/min) (.001)(0.1198) = 42 gal/min.

=11.21 ac-ft annually
Coal Producing Consumption / Coal Moisture Loss:

- 6.1% Inherent moisture

- 8.54 % run-of-mine moisture

- 2.44% moisture added to coal by cutting (8.54-6.1)

Projected 2005 Tonnage 237, 500 tons

Projected 5 yr Average 1,898,672 tons
Tons water/year = (1,898,672)(0.0244)= 46,328 tons water/year
Lbs water/year = 92,656,000
Gallons/year = 92,565,000 (0.1198)=11,100,189 gallons/year

. =34.06 ac-ft annually
Sediment Pond Evaporation:

Evaporation estimate calculation uses evaporation data from Pacificorp evaporation pan located at Electric Lake
spillway. Data was from 1998 through 2003.
Pond 001 (Mine Site) - 0.39 acre (surface area)
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- 0.15 ac-ft/month (ET)
- 228,096 (gallons/year)
- 0.70 ac-ft/yr
Pond 002 (Rail Loadout) - 0.44 acre (surface area)
- 0.15 ac-ft/month (ET)
- 257,422 gallons/year
- 0.79 ac-ftlyr
Pond 003 (Refuse Pile) - 0.27 acre (surface area)
- 0.15 ac-ft/month (ET)
- 159,667 gallons/year
- 0.49 ac-ftlyr
Pond 004 (Winter Quarters) — 0.036 acre (surface area)
- 0.15 ac-ft/month (ET)
- 19,551 gallons/year
- 0.06 ac-ft/yr
Total Annual Pond Evaporation = 2.04ac-ft
Springs and Seeps Effects From Subsidence - Not Applicable to this calculation
Alluvial Aquifer Abstractions into Mine - Not Applicable
Deep Aquifer Pumpage - Not Applicable
Postmining Inflow - (0)
Direct Diversions - Not Applicable
Dust Suppression - 5,000 gallons/truck load. Data based on 2003 use; last fully active year.

= 3.7 ac-t/yr




Mine Discharge - last 6 month average = 3,757 gpm = 6,059 ac-t/yr

Using the Windy Gap Process at the Mine site, water depletions include Mine Consumption,
Ventilation Consumption, Coal Producing Consumption, Sediment Pond Evaporation, and Dust
Suppression totaling approximately 94 acre-feet per year. The only addition to the system, as
defined by the Windy Gap process is the mine discharge which is currently averaging
approximately 6,060 acre-feet per year, indicating the Skyline Mine has a net gain of
approximately 5,966 acre-feet year to the Colorado River drainage system.

2.5.3 Alternative Water Supply

- OSM Regulation 30 CFR 783.17 requires that alternative sources of water supply be identified if
mining impacts will result in the contamination, diminution, or interruption of existing sources.
Because no significant adverse hydrologic impacts are expected as a result of mining in the

Skyline permit area, no individual or collective source of alternative water supply has been
identified.
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2.7.9 Southwest Reserve Flat Canyon Lease Area

The Flat Canyon Environmental Impact Statement (EIS) prepared by the US Forest Service (USFS)
and the Bureau of Land Management (BLM) in 2002 determined there were no threatened and
endangered, or sensitive species present in the lease area. In February 2013, Allen Rowley, Acting
Forest Supervisor for the Manti LaSal National Forest determined the 2002 EIS was current and did not
need additional updating. As described in the EIS the area is comprised of approximately 2.5%
grasslands, 2% meadows/wetlands, 24% sagebrush/arass, 27.5% conifer-timber, and 44% aspen (Flat
Canyon Coal Lease Tract — Final Environmental Impact Statement, January 2002, Section3.17 pg. 3-25)
Although the EIS considered surface disturbance, there is no surface disturbance currently proposed in the
Southwest Reserve Flat Canyon lease area and no impacts to the existing vegetation are anticipated.
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Huntington Creek has a diverse aquatic community with macroinvertebrate taxa representing all trophic levels.
The successful cutthroat trout spawning and high number of resident trout evidence the high quality waters
and habitat of Huntington Creek plus the ability of the macroinvertebrate community to support quality
fisheries. Cutthroat trout and Tiger trout, according to Utah Division of Wildlife Resources (UDWR) surveys,
are increasing in numbers in Huntington Creek above Electric Lake. Tributaries to Upper Huntington Creek
include Boulger, Bumout, Swens, and Little Swens canyons which contribute in various dearees to the habitat

provide an important part of the total number of fish in Electric Lake.

Winter Quarters Canyon Creek As indicated in the 1995 environmental assessment prepared by the Forest

Service and the Bureau of Land Management Winters Quarters Canyon Creek has a moderate population of
macroinvertebrates. Perennial flow in the canyon has produced Stonefly larvae as far up as Box and Bob=s
Canyons. Mayfly nymphs were also found present in waters tested. Cutthroat trout were found within the
creek east of the Forest Boundary on June 7, 1994 indicating fish are likely within perennial sections of the
creek containing significant flows. A survey conducted in Winter Quarters Canyon Creek in October 2002
indicated similar conditions and species (See Appendix Volume A-3, Volume 2). The Winter Quarters
Ventilation Facility pad was specifically designed to minimized any potential impacts to the stream. The pad
was designed to stay a minimum of two(2) stream widths from the stream, ( or approximately 24 feet), thus
maintaining a buffer zone and avoiding impacts to both the stream and riparian areas. The
macroinvertebrates are monitored on a scheduled basis to insure the health of the stream (see Plate 2.8.1-1
for locations, Table 2.8-1a for monitoring frequency). Refer to Section2.4.3 - sediment yield and next section
for measures implemented to construct in the stream buffer zone.

Woods Canyon Creek

As indicated in the 1995 Environmental Assessment, Mayfly nymphs were found within the upper portions of
Woods Canyon Creek in higher quantities than those found within Winter Quarters Canyon. Stonefly larvae
were also found as high as the fork in the stream near the center of Section 34 (T 12 S, R 6 E). No fish were
seen during the 1994 field survey although some may have been present. A survey conducted in Woods
Canyon Creek in October 2002 indicated similar conditions (See Appendix Volume A-3, Volume 2). Another
fish survey was conducted in 2010 to serve as baseline information for expanded mining located
approximately ¥z mile east and further downstream than previously conducted. Similar with the earlier surveys
the stream is relatively shallow and does not provided ideal fish habitat, however a total of eight (8) fish were
identified. An addition of both a macroinvertebrate and a fish monitoring location were set up to insure
monitoring stations are established downstream of mining activities to fully evaluate any impacts from mining.
Details are outlined later in this section.
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magnification. The mean, standard deviation, density per square meter, and standing crop will be
calculated and estimated using the same methods as in previous analysis.

Calculations of the USFS Biotic Condition Index (Winget and Mangum 1979) will be completed
using the abundances of the benthic taxa to generate the dominance weighted community tolerant
quotient (CTQd). The predicted community tolerant quotient (CTQp) will be calculated using water
chemistry data provided in Winget (1972) for the Huntington Creek drainage.

Cluster analysis will be run using the Bray-Curtis dissimilarity index with the UPGM clustering
algorithm.

Boulger, Swens, and Little Swens Canyon Creeks

As indicated in the 2002 Flat Canyon Environmental Impact Statement (EIS) prepared by the US
Forest Service (USFS) and the Bureau of Land Management (BLM) all three (3) creeks are

considered third order streams providing varying contributions to the aquatic habitat. Both Swens
and Little Swens provide little habitat for fish due to the shallow pools and predominance of riffles in
the reaches potentially affected by undermining. Based on the combination of minimal habitat and
minimal reaches being undermined, only Boulger Creek will be monitored for beth-fish-and
macroinvertebrates. BothAA fish and-maereinverebrate-monitoring programs for Boulger Creek will
be implemented prior to undermining the lower portion of the creek. The electro fish survey will
estimate the fish populations in the streaeram for one year and every third year thereafter. A

beginning in-2016.one year prior to undermining any portion of the creek-respectively. Unless

otherwise noted, sampling methods will be consistent with surveys conducted previously on James,
Burnout, Eccles, Woods, and Winter Quarters creeks.

Winter Quarters Canyon and Woods Canyon Creeks

From Fall of 2002 through early Summer of 2004 fish and baseline macroinvertebrate data for the
perennial reaches within Winter Quarters Canyon and Woods Canyon Creeks in the North Lease
area were gathered. Copies of the reports are included in Appendix Volume A-3, Volume 2.

A macroinvertebrate survey of portions of Winter Quarters Canyon and Woods Canyon Creeks will
be performed twice a year for two consecutive years and then every third year thereafter or for a
period determined by Canyon Fuel Company, LLC, DOGM, USFS, and the DWR, to be long enough
to provide data to establish population trends. This survey will be performed in the fall and spring of



each year on or about the same date.
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In 2010 the Winter Quarters Ventilation Facility (WQVF) was added to the permit area approximately
2 mile downstream of the existing macroinvertebrate monitoring stations. Consultation with Dr.
Shiozawa who directs the Skyline marcoinvertebrate monitoring program, indicated the portion of
stream in the vicinity of the WQVF pad is not conducive to a macroinvertebrate study due to low
gradient and inundation of fine sediment. He recommended a electro-fishing monitoring program
which is outlined later in this section.

As mining progressed north of Winter Quarters Canyon, the longwall panel orientation was rotated
90 degrees to maximize coal recovery. The rotation expanded mining approximately %2 mile to the
east. To accommodate the modification, an additional macroinvertebrate station and fish monitoring
station were set up in Woods Canyon to insure monitoring stations are extablished downstream of
mining activities to fully evaluate any impacts from mining. The additional electro-fishing monitoring
station was added to Woods Canyon creek in 2010 although the stream is marginal fish habitat due
to the shallow nature. Sampling frequency will continue every 3™ year unless future sampling
confirms the habitat is unsuitable to sustain a viable fish population. See Appendix Volume A-3,
Volume 2 for 2010 fish density report.

The following methods have been and will be used for macroinvertebrate sampling. Slight variations
to the methods may occur during the field work or based on comments from regulatory agencies.

Three benthic sites will be sampled in each creek. Following the first survey a map with these
stations will be prepared and submitted with the next sample report (included in the following year=s
annual report). Quantitative samples will be taken with a modified box sampler. The samples taken
will be field preserved in 70% ethyl alcohol and returned to the laboratory for processing. The
samples will be sorted and invertebrates identified to the lowest possible taxonomic level using the
keys of Merritt and Cummins (1996). Those of questionable identity will be further examined and
identified under magnification. The mean, standard deviation, density per square meter, and
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Table 2.8-1a

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
{=)] (o)) [=)] ()] o o o o o o (@) o
Site EndDate [ & £ | £|ad £|a C|la &|& £l C|lad &|l&d &1 &|lad &|a £
Fish
‘Burnout  F, 2007 C G C C
Eccles ND C C C X
James F, 2007 C (@ C
Winter C X
Woods RC C X
2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
Eccles ND X X X X
Winter X X X X
Woods RC X X X X
Boulger X X X

Macroinvertebrate

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Burnout cjcjcyjpcjecyjcfcyc RC|RC

Eccles ND cjcjcjcjicijcjc cj|]cC XX
James cjpclcjcjcgjpcjcyc RC| RC

Winter 2yr ptm cjcj|c]c cj|]C X8 X
Woods 2yr ptm cjpc|c|cC cjl|cC X1 X

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

Eccles ND X X X | X X
Winter 2yr ptm X{ X XX X
Woods  2yr ptm X1 X X1 X X

Key: C = completed, X = scheduled, ND = no end date, F = Fall, RC = requirements completed, ptm = post mining,
Reports located in the Annual Submitted to the Division of Oil, Gas, and Mining.
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2.9.3 Endangered and Threatened Species

Passage of the Endangered Species Act of 1973 (Public Law 23-205) provided a legal basis for
establishment of lists of endangered and threatened plants and wildlife (Tables 2.9-4, 2.9-5, and 2.9-
6).

According to National Wildlife Federation (1977), Dalton (1978) and the Federal Register (1979),
there are no endangered or threatened species of amphibians or reptiles, or any threatened
mammals that inhabit the south-eastern region of Utah. Dalton (1978), however, indicates that one
endangered species, the black-footed ferret, might be found in the Wasatch Plateau east of the
Skyline Drive. Durrant (1952) reports that he knows "...of no occurrence of the black-footed ferret
north of the Colorado River in Utah...". There are unconfirmed reports of black-footed ferrett
sightings east of Castle Dale and Ferron in Emery County, Utah. Many hours have been spent
trying to verify the presence of these animals. Up to now these efforts have been unsuccessful.
Observations on all of the Skyline lease and immediate surrounding areas show no signs of prairie

dog colonies nor sufficient ground squirrel populations to support ferret populations (Figures: 2.9.3-A
through 2.9.3-D).

In recent decades, the bald eagle has recovered from the endangered status and is now listed as
threatened. Despite the recovery, very few nests have been identified in Utah as of 2000. The
golden eagle is quite common in Utah and is not listed as threatened or endangered. The Skyline
Mine permit area was flown in 2005 by DWR and no nests were identified for either eagle.

Threatened and Endangered, and sensitive species were re-evaluated in 2012 as part of the North
Lease modification which extended the area approved for mining into portions of the Fish Creek
drainage. The lease modification encompasses approximately 770 acres. A pre-survey investigation
determined only the Western Toad needed a survey. The survey for the Western Toad was
conducted in 2013 and determined they were not in the area. See Appendix Volume A-2 for Alpine
Ecological report.
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Figure 2.9.3-A

Distribution of endangered mammalian species in Utah in relation to the Skyline lease area. Modified
from Utah Division of Wildlife Resources — Utah Natural Heritage Program “Vertebrate Information
Compiled by the Utah Natural Heritage Program: A Progress Report” by William R. Bosworth, il
December 2003. Publication Number 03-45

Utah prairie-dog Cynomys parvidens

The distribution of records of the Utah prairie-dog (Cynomys parvidens). Red circles represent records
since 1983, inclusive, and yellow squares represent records before 1983. Blue rectangle represents the
Skyline lease area.
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Figure 2.9.3-B

Distribution of endangered mammalian species in Utah in relation to the Skyline lease area. Modified
from Utah Division of Wildlife Resources — Utah Natural Heritage Program “Vertebrate Information
Compiled by the Utah Natural Heritage Program: A Progress Report” by William R. Bosworth, Il
December 2003. Publication Number 03-45

Gray wolf Canis lupus

The distribution of records of the Gray wolf (Canis lupis). Red circles represent records since 1983,
inclusive, and yellow squares represent records before 1983. Blue rectangle represents the Skyline lease
area.
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Figure 2.9.3-C

Distribution of endangered mammalian species in Utah in relation to the Skyline lease area. Modified
from Utah Division of Wildlife Resources — Utah Natural Heritage Program “Vertebrate Information
Compiled by the Utah Natural Heritage Program: A Progress Report” by William R. Bosworth, llI
December 2003. Publication Number 03-45

Grizzly bear Ursus arctos

The distribution of records of the Grizzly bear (Ursus arctos). Yellow squares represent records before
1983. Blue rectangle represents the Skyline lease area.
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Figure 2.9.3-D

Distribution of endangered mammalian species in Utah in relation to the Skyline lease area. Modified
from Utah Division of Wildlife Resources — Utah Natural Heritage Program “Vertebrate Information
Compiled by the Utah Natural Heritage Program: A Progress Report” by William R. Bosworth, |lI
December 2003. Publication Number 03-45

Canada lynx Lynx canadensis

The distribution of historical records of the Canada Lynx (Lynx canadensis). Yellow squares represent
records before 1983. Blue rectangle represents the Skyline lease area.
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County Lists for Carbon, Emery and Sanpete Counties

Table 2.9-4

of Federally Listed Threatened (T), Endangered (E), and Candidate Species

Carbon County
Common Name

Uinta Basin Hookless Cactus
Graham Beardtongue
Humpback Chub
Bonytail

Colorado Pikeminnow
Razorback Sucker
Greater Sage-grouse
Black-footed Ferret
Gray Wolf

Emery County
Common Name

Jones Cycladenia

Last Chance Townsendia
Barneby Reed-mustard
San Rafael Cactus
Winkler Pincushion Cactus
Wright Fishhook Cactus
Humpback Chub

Bonytail

Colorado Pikeminnow
Razorback Sucker
Greater Sage-grouse
Yellow-billed Cuckoo
Mexican Spotted Owl
Black-footed Ferret
Canada Lynx

Gray Wolf

Revised 2-2015

Scientific Name
Sclerocactus wetlandicus
Penstemon grahamii

Gila cypha

Gila elegans

Ptychocheilus lucius
Xyrauchen texanus
Centrocercus urophasianus
Mustela nigripes

Canis lupus

Scientific Name

Cycladenia humilis var jonesii

Townsendia aprica
Schoenocrambe barnebyi
Pediocactus despainii
Pediocactus winkleri
Sclerocactus wrightiae
Gila cypha

Gila elegans
Ptychocheilus lucius
Xyrauchen texanus
Centrocercus urophasianus
Coccyzus americanus
Strix occidentalis lucida
Mustela nigripes

Lynx canadensis

Canis lupus

Status

T

T Proposed
E
E
E
E
c

E Extirpated
E

Status

—

O Om m m M MM 4 mMm mMm —

r
E Extirpated
T
E
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Sanpete County

Common Name Scientific Name Status
Heliotrope Milkvetch Astragalus montii T
Greater Sage-grouse Centrocercus urophasianus C

Utah Prairie-dog Cynomys parvidens T
Brown (Grizzly) Bear Ursus arctos T Extirpated
Canada Lynx Lynx canadensis T

Disclaimer: This list was compiled using known species occurrences and species observations from the Utah Natural Heritage
Program's Biodiversity Tracking and Conservation System (BIOTICS); other federally listed species likely occur in Utah Counties.
This list includes both current and historic records. (Last updated on January 12, 2012).

DEFINITIONS
E

A taxon that is listed by the U.S. Fish and Wildlife Service as "endangered" with the probability of
worldwide extinction.

E Experimental

An "endangered" taxon that is considered by the U.S. Fish and Wildlife Service to be "experimental and
non-essential” in its designated use areas in Utah.

E, T, or C Extirpated

An "endangered," "threatened," or "candidate" taxon that is "extirpated" and considered by the U.S. Fish
and Wildlife Service to no longer occur in Utah.

E or T Proposed
A taxon "proposed" to be listed as "endangered" or "threatened" by the U.S. Fish and Wildlife Service.

T
A taxon that is listed by the U.S. Fish and Wildlife Service as "threatened" with becoming endangered.

Cc
A taxon for which the U.S. Fish and Wildlife Service has on file sufficient information on biological
vulnerability and threats to justify it being a "candidate" for listing as endangered or threatened.

For additional information contact: U.S. Fish and Wildlife Service (801-975-3330)

Revised 2-2015 2-104(b)



Table 2.9-5

State of Utah
Department of Natural Resources
Division of Wildlife Resources

Utah Sensitive Species List

March 29, 2011

This list has been prepared pursuant to Utah Division of Wildlife Resources
Administrative Rule R657-48. By rule, wildlife species that are federally listed,
candidates for federal listing, or for which a conservation agreement is in place
automatically qualify for the Utah Sensitive Species List. The additional species on the
Utah Sensitive Species List, “wildlife species of concern,” are those species for which
there is credible sci<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>