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INTRODUCTION

The Alton coal field is located in T39S, R6W and T39S, R5W SLB&M, Kane County,
Utah. Kane County is located in the southwest quarter of Utah. The town of Kanab,
which is the Kane County Seat, is located about 30 miles south of the Alton coal field

(see attached vicinity and location drawings).

Alton Coal Development, LLC (ACD) is propesing-the-develepment-ofcurrently mining
a portion of the Alton coal field. The-prepesedis development is the Coal Hollow Mining

Project. The center of the Coal Hollow Project (CHP) is located approximately 3 miles

south of the town of Alton, Utah.  ACD is proposing the development of a portion north

of the current CHP. The development is the North Private Lease. The center of the

North Private Lease is located approximately 0.8 miles south east of the town of Alton,
Utah.

ACD has initiated the processes involved to secure coal leases and a permit to mine coal
from the project area. In 2004, ACD negotiated surface and coal leases for the private or
fee areas of the Alton coal field. In 2004 ACD submitted a Lease by Application (LBA)
to the Department of the Interior, Bureau of Land Management State Office, Salt Lake
City, Utah for federal coal acreage contiguous to the secured private lease area. In 2006,
ACD submitted a Mining and Reclamation Plan (MRP) to the Utah Division of Oil, Gas
and Mining (UDOGM). This MRP submittal was determined to be administratively
incomplete in August 2006. ACD addressed the deficiencies list provided by the
Division and resubmitted the MRP in June of 2007. August 2007, UDOGM completed
the Administrative Completeness Review of the June 2007 submission and provided
ACD with a deficiencies list. January of 2008, ACD submitted a package addressing the
August UDOGM deficiencies list.

The Coal Hollow Project involves a surface mining operation that will produce

approximately 2,000,000 tons of coal annually. The coal will be transported from the



Alton coal field in trucks (and possibly rail) to markets in the surrounding region.

Operations at the mine are expected to be conducted 24 hours a day, 6 days a week.

In early 2004, ACD initiated base line studies within the area of the Alton coal field.
Base line studies are required by state and federal agencies prior to submitting a MRP

application.

In 2004, ACD hand picked consultants and personnel to prepare field and base line
studies for the Coal Hollow Project. Consultants were selected based on their technical
expertise and professional ethical standards. The CHP will be a flagship coal mining
operation and its culture of excellence will not start when the first ton of coal is mined,
but rather from project inception. ACD seeks to develop a culture of high integrity
extending to it personnel, mining operations, community relations, and environmental

performance.
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R645-301-100. GENERAL CONTENTS

110 LEGAL, FINANCIAL, COMPLIANCE, and RELATED INFORMATION

110 INTRODUCTION

Alton Coal Development, LLC is submitting a Mining and Reclamation Plan for the Coal
Hollow Project to the Utah Division of Oil, Gas and Mining pursuant to rules governing coal
mine permitting at R645-301-100 et seq. Permit Area Base Drawing — Drawing 1-1.

112 IDENTIFICATION OF INTERESTS

112.100 Business Entity

Applicant, Alton Coal, LLC, is a limited liability company duly organized and validly existing
under the laws of the State of Nevada, and authorized to conduct business under the laws of the
State of Utah.

112.200 Names, address, telephone number, and employer identification number of:

112.210 Applicant:

Alton Coal Development, LLC
463 N. 100 W, Suite 1

Cedar City, UT 84721
Telephone (435) 867- 5331
EIN: 42-1655092

112.220 Resident Agent for Applicant:
B. Kirk Nicholes
463 N. 100 W., Suite 1
Cedar City, Utah 84721
(435) 867-5331

112.230 Person who will pay the Abandoned Mine and Reclamation Fee:

Robert C. Nead, Jr.

112.300 Ownership and Control Information

Description of Ownership and Chart showing the “Family Tree” for Alton
Coal Development, LLC, attached in Appendix 1-10
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112.310

Chapter 1

Applicant:

Members Holding Ten Percent (10%) or more of Ownership of Applicant:

James Wayland
2841 Capistrano Way
Naples, FL 34105

SH Coal Investment, LLC
2375 Cambridge Rd.
Coshocton, Ohio 43818
EIN: 27-3192975

Owners of SH Coal Investment, LLC:

SH Coal Investment, LLC, is a Delaware limited liability company, which
is a wholly owned company of Sleepy Hollow Mineral Investors, LLC,
which is a Delaware limited liability company.

Sleepy Hollow Mineral Investors, LLC 100%
P.O. Box 1058

Coshocton, Ohio 43812

EIN: 27-3192842

Sleepy Hollow Mineral Investors, LLC, is owned as follows:

Charles Ungurean ~ 50%
2375 Cambridge Road
Coshocton, Ohio 43812

Thomas Ungurean  50%
1690 Sleepy Hollow Drive
Coshocton, Ohio 43812

Managers and Officers of Applicant:

James Wayland — Manager

Larry Johnson — President for Operations
463 N. 100 W., Suite 1

Cedar City, Utah 84721

(435) 867-5331

Social Security numbers of Alton Coal Development, LLC’s individual
member, manager and officer and for Charles Ungurean and Thomas
Ungurean provided in “CONFIDENTIAL BINDER” Appendix 1-1
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112.320

112.330

112.340.

Chapter 1

Relationship to the Applicant

Ownership:

James Wayland 25.5%

SH Coal Investment, LLC 49.0%

Control:

James Wayland Manager

Larry Johnson President of Operations

SH Coal Investment, LLC (Owner) and Sleepy Hollow Mineral Investors, LLC:
Charles Ungurean Manager

Thomas Ungurean Manager

Title and Date of Position

Applicant:
James Wayland Manager
September 9, 2004 (begin date)

Larry Johnson President of Operations
Feburary 1, 2011 (begin date)

Robert C. Nead, Jr.
Person in charge of payments pursuant to R645-300-147
September 9, 2004 (begin date)

SH Coal Investments, LLC Owner

Sleepy Hollow Mineral Investors, LLC Manager of SH Coal
Investments, LLC

August 2, 2010 (begin date)

Sleepy Hollow Mineral Investors, LLC

Charles Ungurean Manager
August 2, 2010 (begin date)
Thomas Ungurean Manager

August 2, 2010 (begin date)

Ownership or control of Other Coal Mining and Reclamation Operations

Applicant:

With the exception of Charles Ungurean and Thomas Ungurean, neither
Alton Coal Development, LLC nor its manager or members has owned or
controlled other coal mining or reclamation operations. See attached
Appendix 1-10 for listing of Ungurean’s operations.
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112.350  Application Number — Other Pending Coal Mining and Reclamation Operations

Applicant:

With the exception of Charles Ungurean and Thomas Ungurean, neither,
Alton Coal Development, LLC nor its manager or members has owned or
controlled other coal mining or reclamation operations. The Ungurean’s
operations are described at Appendix 1-10.

112.400 Coal Mining and Reclamation Operations Owned or Controlled

Applicant:

With the exception of Charles Ungurean and Thomas Ungurean, neither,
Alton Coal Development, LLC nor its manager or members has owned or
controlled other coal mining or reclamation operations. The Ungurean’s
operations are described at Appendix 1-10.

112.410 Coal Mining and Reclamation Operations Owned or Controlled by Managers or
Members of Alton Coal Development, LLC

Applicant:

With the exception of Charles Ungurean and Thomas Ungurean, neither,
Alton Coal Development, LLC nor its manager or members has owned or
controlled other coal mining or reclamation operations. The Ungurean’s
operations are described at Appendix 1-10.

112.420 Ownership and Control Relationship of Managers and Members of Alton Coal
Development, LLC

Relationship to the Applicant

Applicant:
James Wayland Manager
September 9, 2004 (begin date)

Larry Johnson President of Operations
February 1, 2011 (begin date)

Robert C. Nead, Jr.

Person in charge of payments pursuant to R645-300-147
September 9, 2004 (begin date)

SH Coal Investments, LLC Owner

Sleepy Hollow Mineral Investors, LLC Manager of SH Coal
Investment, LLC
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August 2, 2010 (begin date)
Sleepy Hollow Mineral Investors, LLC

Charles Ungurean Manager
August 2, 2010 (begin date)
Thomas Ungurean Manager

August 2, 2010 (begin date)

112.500 Legal or Equitable Owner of the Surface and Mineral Properties

The legal and equitable owners of the properties to be affected by this mining operation during
the duration of the permit period along with legal descriptions are included in this section.
Surface and coal ownership are also shown on Drawings 1-3 and 1-4. The following table is a
summary of the ownership within the Permit boundary.

Coal Hollow Permit Area Ownership (Acres)**

Fee Federal State Total
Surface 721 0 0 721
Coal* 521 200 0 721
Total

Note*: Federal minerals located within the Permit area are not planned for mining as part of this
application. These areas have been included as part of the LBA application described in 112.800.
Note**: Acreages are approximate based on legal descriptions

The legal description for lands included within the Permit Boundary is provided below for each
surface owner.

SURFACE OWNERSHIP:

Owner/Lessor: Lessee:

C. Burton Pugh

533N 650 E

Lindon, Utah 84042-1567
801-785-6220

Alton Coal Development, LLC

Legal Description (C. Burton Pugh Property):

TOWNSHIP 39 SOUTH-RANGE 05 WEST, SLB&M

Section 30: All of Section Lot #1 (NWY NWY); NEY4 NWY4 ; N2 NEY ;
ALSO: BEGINNING 3.50 chains West of the East Quarter corner of Said
Section 30, and running South 34° 34’ West 22.64 chains to the 1/16
section line; thence West 2.64 chains to the Southwest corner of NEY%
SEY of Said Section 30; thence North 40.00 chains; thence East 20.00
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Chapter 1

chains; thence South 14.69 chains; thence southwesterly to the point of
beginning.

....containing 217.64 acres, more or less.

TOWNSHIP 39 SOUTH-RANGE 05 WEST, SLB&M

Section 29: BEGINNING at the Northwest corner of Said Section 29, and
running thence South 34.69 chains; thence North 33°22° East 35.50
chains; thence North 40° West 0.58 chains; thence North 37°30° East
12.30 chains; thence West 22.23 chains to the point of beginning.

....containing 36.04 acres, more or less.

TOWNSHIP 39 SOUTH-RANGE 05 WEST, SLB&M
Section 19: SWYSEY4, EV2SEY4, SEVANEY4

....containing 160.0 acres, more or less

TOWNSHIP 39 SOUTH-RANGE 05 WEST, SLB&M
Section 20: SWY4

....containing 160.0 acres, more or less

COAL OWNERSHIP:

Owner/Lessor: Lessee:

C. Burton Pugh Alton Coal Development, LLC
533 N 650 E

Lindon, Utah 84042-1567
801-785-6220

Roger M. Pugh
140 South 100 West
Kanab, UT 84741

Mark and Margaret Moyers
9397 Avanyu Drive
Pleasant Grove, UT 84062

SURFACE OWNERSHIP:
Owner/Lessor: Lessee:
Alecia Swapp Dame Trust Alton Coal Development, LLC
Through Richard Dame, Trustee
1620 Georgia Ave.
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Chapter 1

Boulder City, NV 89005
702-293-4773

Legal Description (Alecia Dame Swapp Trust):

TOWNSHIP 39 SOUTH-RANGE 05 WEST, SLB&M

Section 30: BEGINNING at a point 5.31 chains North of the E% corner of
Said Section 30, and running thence South 45.31 chains; thence West
20.00 chains; thence North 20.00 chains; thence East 2.64 chains; thence
North 34° 34° East 22.64 chains to the 1/16 section line; thence North 33°
22’ East to the point of beginning.

....containing 61.96 acres, more or less.

The following description is an addition to the original permit and
constitutes an Incidental Boundary Change( IBC) as shown on Drawing 1-
1. Coal contained in the IBC will be mined by highwall mining, no
surface mining may take place on the leased premises.

TOWNSHIP 39 SOUTH-RANGE 05 WEST, SLB&M

Section 29: BEGINNING at the Northeast Corner of the Northwest
Quarter of Section 29, Township 39 South, Range 5 West, Salt lake Base
and Meridian and running thence South 14.97 chains; thence West 73
degrees North, 12.41 chains; thence South 36 degrees 45 minutes West to
the Quarter Section Line of Section 29, Township 39 South, Range 5
West, Salt Lake Base and Meridian; thence South 36 degrees 45 minutes
West 15.61 chains; thence South 5.20 chains to the center section line of
Section 29, Township 29 South, Range 5 West, Salt lake Base and
meridian; thence South 20.0 chains; thence West 10.96 chains to the west
section line of Section 29, Township 39 South, Range 5 West, Salt lake
Base meridian; thence North 20.0 chains to the Quarter Section Corner of
Section 29, Township 39 South, Range 5 West, Salt Lake Base and
meridian; thence North 25.31 chains; thence North 33 degrees 22 minutes
East 35.50 chains; thence in a Northwesterly direction 2 rods; thence
North 37 degrees 30 minutes East 12.30 chains to the North Section Line
of Section 29, Township 39 South, Range 5 West, Salt Lake Base
meridian; thence East 17.77 chains to the point of beginning.

....containing 85.88 acres, more or less.

COAL OWNERSHIP:

Owner/Lessor: Lessee:

Alecia Swapp Dame Trust Alton Coal Development, LLC
Through Richard Dame, Trustee

1620 Georgia Ave.
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Boulder City, NV 89005

702-293-4773

North Private Lease Permit Area Ownership (Acres)**

Fee Federal State Total
Surface 296 0 0 296
Coal* 262 34 0 296
Total

Note*: Federal minerals located within the Permit area are not planned for mining as part of this

application. These areas have been included as part of the LBA application described in 112.800.

Note**: Acreages are approximate based on legal descriptions

The legal description for lands included within the Permit Boundary is provided below for each

surface owner.

SURFACE OWNERSHIP:
Owner/Lessor: Lessee:
Heaton Brothers, LL.C Alton Coal Development, LLC

P. O. Box 100008
Alton, Utah 84710

Legal Description (Heaton Brothers, LLC Property Tract 9-6-13-1 & 9-6-12-5):

TOWNSHIP 39 SOUTH-RANGE 06 WEST, SLB&M

Chapter 1

Section 13: EXANEV4: SWYANEV4

....containing 120.0 acres, more or less.

TOWNSHIP 39 SOUTH-RANGE 06 WEST, SLB&M

Section 12: BEGINNING at a point 20 chains West and 10 chains North
of the South East corner of said Section 12; thence North 10 chains, thence
East 3 chains, thence South 10 chains, thence West 3 chains to the point of

beginning.

....containing 3.00 acres, more or less.

COAL OWNERSHIP:

Owner/Lessor: Lessee:
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Heaton Brother, LLC Alton Coal Development, LLC
P.O. Box 100008
Alton, Utah 84010

SURFACE OWNERSHIP:

Owner/Lessor: Lessee:

Chapter 1

G. Ferril & Dorothy M. Heaton Alton Coal Development, LLC
P.O. Box 100063
Alton, UT 84710

Legal Description (G. Ferril & Dorothy M. Heaton Property Tract 9-6-12-1, 9-5-
7-3A, 9-5-18-5):

TOWNSHIP 39 SOUTH-RANGE 06 WEST, SLB&M

Section 12: EXEASEYSEY,: BEGINNING at a Southeast corner of Said
Section 12, and running thence West 5.00 chains; thence North 20.00
chains; thence East 5.00 chains; thence South 20.00 chains to the point of

beginning.

....containing 10.00 acres, more or less.

TOWNSHIP 39 SOUTH-RANGE 05 WEST, SLB&M

Section 7: BEGINNING at a point Southwest corner Said Section 7, and
running thence East 15.00 chains; thence North 20.00 chains; thence West
15.00 chains; thence South 20.00 chains to the point of beginning.

....containing 30.00 acres, more or less.

TOWNSHIP 39 SOUTH-RANGE 05 WEST, SLB&M

Section 18: BEGINNING at the Northwest corner of Said Section 18, and
running thence East 15.00 chains; thence South 20.00 chains; thence West
15.00 chains; thence North 20.00 chains to the point of beginning.

....containing 30.00 acres, more or less

COAL OWNERSHIP:

Owner/Lessor: Lessee:

Delbert R. Palmer Alton Coal Development, LLC
P.O. Box 6

Orderville, Utah 84758-0006

Flgin R. Palmer and Alton Coal Development, LLC
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9670 Cove Avenue
Pensacola, Florida 32534-1034

SURFACE OWNERSHIP:

Owner/Lessor:

G. Ferril & Dorothy M. Heaton

Alton Coal Development, LLC

P.O. Box 100063
Alton, UT 84710

Legal Description (G. Ferril & Dorothy M. Heaton Property Tract 9-5-18-3A):

TOWNSHIP 39 SOUTH-RANGE 05 WEST, SLB&M

Section 18: The SWYNW Y4 (Lot 2) of Said Section 18.

....containing 38.34 acres, more or less.

COAL OWNERSHIP:

Owner/Lessor:

Heaton Brothers, LLC

Alton Coal Development, LLC

P.O. Box 100773
Alton, UT 84710

Delila B. Heaton

Inter Vivos Trust,
P.O. Box 100063
Alton, UT 84710

Ross E. Heaton

Family Trust,
P.O. Box 100063

Alton, UT 84710

SURFACE OWNERSHIP:

Owner/Lessor:

Chapter 1

Dean R. Heaton-Successor

Alton Coal Development, LLC

Trustee of the Trust Dated
11/12/90
c¢/o Dean R. Heaton

10
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P.O. Box 435
Fredonia, AZ 86022

Legal Description (Dean R. Heaton Property Tracts 9-6-12-2, 9-5-18-3, & 9-5-7-
4A):

TOWNSHIP 39 SOUTH-RANGE 06 WEST, SLB&M

Section 12: BEGINNING at a point 5.00 chains West from the SE Corner
of Said Section 12, and running thence North 20.00 chains; thence South
10.00 chains; thence West 5.00 chains; thence South 10.00 chains; thence
West 10.00 chains; thence South 10.00 chains; thence East 15.00 chains to
the point of beginning.

....containing 20.00 acres, more or less.

TOWNSHIP 39 SOUTH-RANGE 05 WEST, SLB&M

Section 18: BEGINNING at a point 60.00 rods East of the Northwest
corner of Said Section 18, and running thence East 20.00 rods; thence
South 80.00 rods; thence West 20.00 rods; thence North 80.00 rods to the
point of beginning.

....containing 10.00 acres, more or less.

TOWNSHIP 39 SOUTH-RANGE 05 WEST, SLB&M

Section 18: BEGINNING at a point 60 rods East of the Southwest corner
of Said Section 7, and running thence North 80.00 rods; thence East 33.00
rods; thence South 80.00 rods; thence West 33.00 rods to the point of

beginning.

....containing 15.00 acres, more or less.

COAL OWNERSHIP:

Owner/Lessor: Lessee:

Dean R. Heaton-Successor Alton Coal Development, LLC
Trustee of the Trust Dated

11/12/90

c/o Dean R. Heaton

P.O. Box 435

Fredonia, AZ 86022

SURFACE OWNERSHIP:

Owner/Lessor: Lessee:

Chapter 1
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Orval & Greta Palmer Alton Coal Development, LLC
P.O. Box 100144
Alton, UT 84710-0144

Legal Description (Orval & Greta Palmer Property Tract 9-6-12-3):

TOWNSHIP 39 SOUTH-RANGE 06 WEST, SLB&M

Section 12: BEGINNING at a point 20.0 chains North & 10.0 chains West
of the Southeast corner of Section 12 Township 39 South, Range 6 West,
SLB&M:; & run th South 10.0 chains; th West 7.0 chains; th North 10.0
chains; th East 7.0 chains to the point of beginning.

....containing 7.0 acres, more or less.

COAL OWNERSHIP:
Owner/Lessor: Lessee:
Orval & Greta Palmer Alton Coal Development, LLC

P.O. Box 100144
Alton, UT 84710-0144

SURFACE OWNERSHIP:

Owner/Lessor: Lessee:

Chapter 1

Heaton Brothers, LLC
P.O. Box 100773
Alton, Utah 84710

Legal Description (Heaton Brothers, LLC Property Tract 9-6-12-5 and 9-6-13-2):

TOWNSHIP 39 SOUTH-RANGE 06 WEST, SLB&M

Section 12: BEGINNING 20.00 chains West from the Southeast corner of
Section 12, T39S-R6W, S.L.B.&M., Running Thence North 20 chains,
thence West 5 chains, thence South 20 chains, thence East 5 chains to the
point of beginning.

....containing 10.00 acres, more or less.

TOWNSHIP 39 SOUTH-RANGE 06 WEST, SLB&M

Section 12: BEGINNING 20.00 chains West from the Southeast corner of
Section 12, T39S-R6W, S.L.B.&M., Running Thence South 20 chains,
thence West 20 chains, thence North 5 chains, thence East 15 chains,
thence North 15 chains, thence East 5 chains to the point of beginning.
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....containing 17.50 acres, more or less.

COAL OWNERSHIP:
Owner/Lessor: Lessee:
USA Not Leased

112.600 Owners of Record of Property Contiguous to Proposed Permit Area

Owners of surface properties contiguous to the proposed permit area are shown on Drawing 1-3
and the name and address of each such owner is as follows:

Department of the Interior, Bureau of Land Management
District and Regional Office
Salt Lake City, Utah

Darlynn and Arlene Sorensen
Orderville, Utah
435-648-2462

Keith R & Ann Marie Stanworth 9-5-18-2
119 N 300 W
Cedar City, Utah 84720-2507

Darrel A. & Georgia T. Heaton 9-6-12-4
PO Box 232
Fredonia, Arizona 86022-0232

William J. & Helen Palmer Mackel Prang 9-5-18-1
6562 Begonia Bay Ave.
Las Vegas, Nevada 89142

Gene Edward Roundy 9-6-12-8
440 E 200S
Cedar City, Utah 84720-3313

112.700 MSHA Numbers

| The MSHA Mine Identification Number for the Coal Hollow and North Private Lease Project is
42-02519.

112.800 Interest in Contiguous Lands
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The applicant has interest in lands contiguous to the permit area. A Lease by Application (LBA)
is currently being processed by the United States Department of the Interior, Bureau of Land
Management, Salt Lake City, Utah. Alton Coal Development, LLC, the sole party in interest,
submitted the LBA application in September, 2004. The LBA is contiguous to the permit area
and contains approximately 3,581 acres. Coal recovery within the LBA is amenable to both
surface and underground mining. See Drawing 1-2 for LBA delineation.

In addition to the LBA application, Alton Coal Development, LLC also has property leased from
C. Burton Pugh located east of the permit boundary. This property which is contiguous to the
permit area, is part of a land tract (9-5-20-2) owned by Mr. Pugh that is split across the permit
boundary and is located in Section 20, Township 30 South, Range 5 West. This entire tract was
leased prior to the final determination of the Permit Boundary (9/10/04). The area leased from
Mr. Pugh outside the Permit Boundary are not planned for development except for
approximately 43 acres located in the SW'4, NW'4 Section 20 which is included as part of the
LBA application. The 43 acres would possibly be developed for surface coal mining operations
if the LBA mining rights are successfully acquired. Land tracts leased by Alton Coal
Development, LLC within and contiguous to the permit area are identified on Drawing 1-3.

112.900 Certification of Submitted Information

After Alton Coal Development, LLC is notified that the application is approved, but before the
permit is issued, Alton Coal will update, correct or indicate that no change has occurred in the
information submitted under R645-301-112.100 through .800.

113  VIOLATION INFORMATION

Neither the applicant, affiliates, members or managers or persons controlled by or under
common control with the applicant (including Charles Ungurean and Thomas Ungurean, as
confirmed by the Applicant/Violator System (AVS) search, dated December 23, 2013) has:
(1) had a federal or state mining permit suspended or revoked in the last five years; (ii) nor
forfeited a mining bond or similar security deposited in lieu of a bond. Neither the applicant,
affiliates, members or managers or persons controlled by or under common control with the
applicant has received a violation during the last three year period. Compliance information on
Ungurean’s operations and the Coal Hollow Mine is attached at Appendix 1-10.

114 RIGHT OF ENTRY INFORMATION
Applicant bases its right to enter and begin coal mining activities in the permit area and the
consent of the surface owner to extract coal by surface mining methods upon the following

documents:

Lessor: Lessee:
C. Burton Pugh Alton Coal Development, LLC
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Surface and Mineral Lease, dated 9/10/04; originally recorded 5/25/06

Lessor: Lessee:

Roger M. Pugh Alton Coal Development, LLC
Mineral Lease, dated 9/11/08; recorded 9/11/08

Lessor: Lessee:

Margaret and Mark Moyers Alton Coal Development, LLC
Mineral Lease, dated 6/26/08; recorded 7/21/08

Lessor: Lessee:

Alecia Swapp Dame Trust Alton Coal Development, LLC

Surface and Mineral Lease, dated 4/29/05; recorded 5/17/06
Mineral Lease, dated 10/23/13; recorded 10/23/13

Lessor: Lessee:
Heaton Brothers, LLC Alton Coal Development, LLC

Surface and Mineral Lease, dated 3/15/07
Surface and Mineral Lease, dated 10/22/14
Surface and Mineral Lease, dated 12/31/14

Lessor: Lessee:
G. Ferril & Dorothy M. Heaton Alton Coal Development, LLC

Surface Lease, dated 5/4/07
Surface Lease, dated 5/4/07
Surface Lease, dated 5/4/07
Surface Lease, dated 5/4/07

Lessor: Lessee:
Delbert R. Roundy Alton Coal Development, LLC

Mineral Lease, dated 7/2/14

Lessor: Lessee:
Elgin R. Palmer Alton Coal Development, LLC

Mineral Lease, dated 7/8/14

Lessor: Lessee:
Dean R. Heaton Alton Coal Development, LLC

Surface and Mineral Lease, dated 5/4/07
Surface and Mineral Lease, dated 5/4/07
Surface and Mineral Lease, dated 12/15/14
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Lessor: Lessee:
Orval & Greta Palmer Alton Coal Development, LLC

Surface and Mineral Lease, dated 6/30/14

Copies of these lease assignments are included in Appendix 1-2 located in the Volume 9,
Confidential binder.

115 STATUS OF UNSUITABILITY CLAIMS

115.100 The permit area is not within an area or under study as an area designated as
unsuitable for mining under R645-103-400, nor has any petitions been filed with
the UDOGM under R645-103-420 that could affect the proposed permit area.
The Coal Hollow Project is located on private lands adjacent to federal lands,
which after careful consideration were declared suitable for mining in 1980 by
then Secretary of Interior Andrus. Secretary's Decision, Petition to Designate
Certain Federal Lands In Southern Utah Unsuitable for Surface Coal Mining,
OSM Ref No. 79-5-001, dated December 16, 1980, copy attached at Appendix 1-
3.

This petition was filed under the provisions of section 522(c) of the federal
Surface Mining Control and Reclamation Act ("SMCRA"). OSM Notice, Receipt
of a Complete Petition for Designation of Lands as Unsuitable for Surface Coal
Mining Operations, 45 fed. Reg. 3398, Jan. 17, 1980, attached at Appendix 1-3.

Those federal lands in the Petition area found suitable for mining include lands
adjacent to the private lands which the Project has included in a federal lease by
application and located in Kane County, Utah within Township 39 South, Ranges
5 and 6 West, SLM. Secretarial Decision at Paragraph 4. The Secretarial
Decision was based on an extensive Administrative Record, including the Petition
filed under Section 533 of SMCRA, 30 U.S.C. Section 1272, public hearings, a
combined petition evaluation document and environmental impact statement
published in two volumes on November 26, 1980 as, "Southern Utah Petition
Evaluation Document" and the "Southern Utah Petition Evaluation Document -
Comments and Responses." The Secretarial Decision was further supported by a
52 page Statement of Reasons, dated January 13, 1981, attached at Appendix 1-3.

The Secretarial Decision was upheld by the federal court in Utah International,
Inc. v. Watt, 553 F. Supp. 872 (D. Utah 1982).

115.300 Coal mining and reclamation activities at the Coal Hollow Project are not planned

within 300 feet, measured horizontally, of an occupied dwelling or 100 feet of a
public road. Drawing 1-5 shows the proximity of the Swapp Ranch to the
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planned operations. With the alternate highwall method, coal will be recovered
by highwall mining beneath the Swapp Ranch. Engineering has been completed
and incorporated into the plan such that subsidence does not occur to the surface.

116 PERMIT TERM

116.100 There are 3 mining phases associated with this permit term. The first phase of
mining began on November 10, 2010. Phase 3 for the Coal Hollow Mine is
anticipated to conclude in year 2017 beyond the current 5 year term._The North
Private Lease is proposed to begin in 2015 before the end of the current 5 year
term.

116.101 Coal Hollow Acres of disturbance per Mining Phase

Phase 1 250 acres
Phase 2 54 acres
Phase 3 38 acres

116.102 North Private Lease Acres of disturbance per Mining Phase

Phase 1 92.8 acres

Phase 2 90.8 acres

Phase 3 47.2 acres
116.200 Permit Term

The Coal Hollow Mine Project is proposed for a 5-year term under the Permanent Regulatory
Program for 5 years

117 INSURANCE, PROOF OF PUBLICATION
Proof of publication pursuant to R645-303-322 is included in Appendix 1-5.

117.100 Certificate of Liability Insurance

A copy of the Certificate of Liability Insurance is found in Appendix 1-4.

118 PERMIT FILING FEE

A copy of this permit is on file with the Utah Division of Oil, Gas and Mining (UDOGM), P.O.
Box 145801, Salt lake City, Utah 84114-5801. A filing fee of $5.00 accompanied permit
submittal.
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120 PERMIT APPLICATION FORMAT AND CONTENTS

This permit application contains information and will comply with R645-301-120. A notarized
statement attesting to the accuracy of this information is set forth at Appendix 1-6.

130 REPORTING OF TECHNICAL DATA

All technical data submitted in the permit application will be accompanied by the name or
organization responsible for the collection and analysis of data, dates of collection and
descriptions of methodology used. Technical analyses will be planned by or under the direction
of a qualified professional in the subject to be analyzed.

The following assisted or were consulted in the preparation of this permit application:

State of Utah, Department of Natural Resources
Division of Oil, Gas and Mining
Salt Lake City, Utah

Department of the Interior, Bureau of Land Management
District and Regional Office
Kanab and Salt Lake City, Utah

United States Geological Survey, Utah Region
Salt Lake City, Utah

United States Department of Agriculture
Natural Resources Conservation Service
Salt Lake City, Richfield and Cedar City, Utah

State of Utah, Department of Natural Resources Dr. James E. Nelson
Division of Wildlife Resources (DWR) Brigham Young University
Salt Lake City, Price and Cedar City, Utah Provo, UT

Dr. Patrick D. Collins Talon Resources, Inc
Mt. Nebo Scientific Research & Consulting Huntington, UT
Springville, UT

Erik Petersen, P.G. C. Burton Pugh
Petersen Hydrologic, LLC Lindon, UT

Lehi, UT

John T. Boyd Company Richard Dame
James Boyd Boulder City, NV

Mining & Geological Consulting
Canonsburg, PA
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John T. Boyd Company

Rich Bate

Mining & Geological Consulting
Denver, CO

Keith Montgomery
Montgomery Archaeological
Moab, UT

Dr. Stephen Petersen
| PhilemathSpringville, ORUT

Larry Hayden-Wing
Hayden-Wing Associates, LLC
Laramie, WY

Mark Page
Water Rights Consultant
Price, UT

D.A. Smith Drilling
Loma, CO

Kane County
76 North Main
Kanab, UT

Heaton Livestock
PO Box 100773
Alton, UT

Patricia Stavish
Montgomery Archeological
Moab, UT

Byron Caton

SGS North America, Inc
Denver, CO

Glenn Grossman
Will Spitzenberg, P.E.

Boss Engineering

Chapter 1 19

University of Miami
Miami, FL

Geochron Laboratories
Cambridge, MA

Energy Labs
Billings, MT

Taylor Geo-Engineering
Alan O. Taylor
Lehi, UT

Long Resource Consultants
Robert E. Long
Morgan, UT

JBR Environmental, Inc.
Dawn Whaley
Sandy, UT

Bruce Chesler
Escalante, UT

A.H. Hamblin
Paleontogical Consulting
Cedar City, UT

Mike Shurtz, C.E.T

AGEC

Cedar City, UT
Inter-Mountain Laboratories
Karen Secor

1673 Terra Avenue
Sheridan, WY

Tom Campbell

TerraTek
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Pleasant Grove, UT Salt Lake City, UT

GEM Engineering, Inc.
Cedar City, UT

140 DRAWING AND PLANS

The Drawing and plans in the Mining and Reclamation Plan are submitted consistent with the
requirement of R645-301-140.

150 COMPLETENESS

Alton Coal Development, LLC represents that the information contained in the Coal Hollow
Mining and Reclamation Plan permit application to be complete and correct.
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Appendix 1-11

North Private Lease
County Road 136 (K3900) Relocation
Permit and Design
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R645-301-200. SOILS
210. INTRODUCTION
211. Soil Removal

In this section, the Alton Coal Project will present a description of the pre-mining soil
resources as specified under R645-301-221. Topsoil and subsoil to be saved under R645-
301-232 will be separately removed and segregated from other materials.

212. Soil Redistribution

After removal, topsoil will be immediately redistributed in accordance with R645-301-242
and stockpiled pending redistribution under R645-301-234. For details refer to Section 5
of Appendix 2-1.

220. ENVIRONMENTAL DESCRIPTION

221. Prime Farmland Investigation

The Natural Resource Conservation Service conducted a prime farmland assessment in October
2006 and determined that “No Prime Farmland or Soils of Statewide Importance were found
within the study area (Coal Hollow Mine area), per criteria outlined in the National Survey
Handbook Part 622 and Exhibit UT603-1, respectively (C. Meier, 2006).” The assessment stated
that the soils “..could classify as Soils of Statewide Importance, if irrigated..”

“An available and reliable source of moisture to sustain crops common to the area is the primary
limiting factor that excludes the observed soils from classifying as Prime Farmland or SSI (C.
Meier, 2006).”

“In addition to a lack of a reliable source of water, soils did not classify as Prime Farmland due to
high pH, high electrical conductivity, excessive erosion potential on steep slopes and slow
permeability (C. Meier, 2006).”

On January 28, 2014, the Natural Resource Conservation Service provided a prime farmland
assessment for the Dame Lease IBC. It was determined that “About 80 acres of the area of
interest meets the definition of “Statewide Important Farmland, if irrigated” . It is in map unit
“1103- Sili-Sidshow- Gypsic Haplustepts complex, 2 to 15 percent slopes™ .

A copy of the NRCS Prime Farmland Determination for both the 2006 (Coal Hollow Mine) and
the 2014 (Dame Lease IBC) is included in Section 1 of Appendix 2-1.

The Natural Resource Conservation Service (NRCS) conducted a Prime Farmland
assessment in December 2012 and determined that soil map unit 1111 is considered
Prime Farmland, if irrigated." NRCS soil map unit 1111 is Naplene-Termote-Arboles
Oxyaquic Ustifluvent complex, 2 to 8 percent slopes. The NRCS determined that there is
"...approximately 292 of soil map unit 1111" which is irrigated and "...will be
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converted." The NRCS Prime Farmland assessment can be seen in Appendix A of
Volume 11: Supplemental Report section of the MRP in the report called: Order 2 Soil
Survey for the North Private Lease Expansion of the Coal Hollow Mine (November
2014).

The NRCS Prime Farmland assessment is based on a broad Order 2 and Order 3, Soil
Survey of Kane County, Utah.

An evaluation of potential Prime Farmland areas within the North Private Lease was
conducted using field and lab data collected for the soil survey. The results found a
difference between the soils mapped as part of the Kane County Area, Utah Soil Survey
and those identified by the more intensive North Private Lease soil survey. The project
specific evaluation of potential Prime Farmland map units was conducted using field and
laboratory analysis data from the North Private Lease area and the criteria set forth in the
Code of Federal Regulations Title 7, Part 657.5 Identification of important farmlands.
The results of this evaluation can be seen in Section 4 of Volume 11: Supplemental
Report section of the MRP in the report called: Order 2 Soil Survey for the North Private
Lease Expansion of the Coal Hollow Mine (November 2014).

The results of this evaluation found that there is approximately 121 acres of Prime
Farmland soil map units that are irrigated and approximately 130 acres of Farmland of
Statewide Importance within the North Private Lease soil survey area. This total area of
251 acres is equivalent to the sum of all land that is currently under irrigation or has the
potential of being irrigated with existing water rights.

222. Soil Survey

An order 2 soils survey has been completed in 2007 at the Coal Hollow Project. Appendix 2 -
1 contains a report that provides the details for this survey. Utilizing existing soils data, the
soil map units were extended to include the Dame Lease IBC. Appendix 2-3 contains a report
that provides details for this survey. The survey area is on private lands leased by Alton Coal
Development (ACD) and adjacent lands. These soil surveys were prepared so that ACD could: 1)
identify suitable sources of subsoil and topsoil; 2) determine topsoil and subsoil salvage depths
and quantities; and, 3) develop a post mining reclamation plan using salvaged soil
materials. These soil surveys cover approximately 716 acres.

An Order 2 soil survey was completed in the North Private Lease area in 2014. This soil
survey report can be found in Volume 11: Supplemental Report section of the MRP in the report
called: Order 2 Soil Survey for the North Private Lease Expansion of the Coal Hollow Mine
(November 2014). The survey are-is on private lands leased by Alton Coal Development (ACD)
and adjacent lands. This soil survey were-was prepared so that ACD could: 1) identify suitable
sources of subsoil and topsoil; 2) determine topsoil and subsoil salvage depths and quantities;
and, 3) develop a post mining reclamation plan using salvaged soil materials. These soil
surveys cover approximately 428 acres.

222.100. Soils Map
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A map with soil map unit delineations is shown on Drawing 2-1.

A map with soil map unit delineations for the North Private Lease is shown on Soils Map
2 in Volume 11: Supplemental Report section of the MRP in the report called: Order 2 Soil
Survey for the North Private Lease Expansion of the Coal Hollow Mine (November 2014).

222.200. Soil Identification

Soils in the Coal Hollow project soil survey area have been grouped into thirteen soil
map units based on taxonomic classification, depth to parent material, and slope. The
composition of these map units is described in table 2-1a. Detailed descriptions of each
soil map unit are included in Appendix 2-1. The soil survey map is Drawing 2-1.

Table 2-1a. Soil map unit composition for the Coal Hollow project area.

Map Modal
Unit Pct Soil Type' Taxonomic Classification’ Pedon’
1 A Family — Wapiti Family complex, 3 to 8 percent slopes
65 A Family fine, mixed, superactive, mesic Aridic Calciustept 1
15  Wapiti Family fine-loamy, mixed, superactive, mesic Calcidic Argiustoll 32
10 D fine, mixed, superactive, mesic Aridic Calciustoll 33
Manzanst Family  fine, mixed, superactive, mesic Aridic Haplustalf 48
N Family fine, mixed, superactive, frigid Aquic Calciustoll 26
2 M Family - Calendar Family — D Family complex, 3 to 8 percent slopes
60 M Family fine, mixed, superactive, mesic Aridic Calciustepts 3
25  Calendar Family fine, mixed, superactive, mesic Aridic Haplustepts
15 D Family fine, mixed, superactive, mesic Aridic Calciustoll 2
3 Cibeque Family — Wapiti Familiy complex, 3 to 8 percent slopes
60  Cibeque Family fine-loamy, mixed, superactive, mesic Aridic Calciustept 6
30  Wapiti Family fine-loamy, mixed, superactive, mesic Calcidic Argiustoll 31
A Family fine, mixed, superactive, mesic Aridic Calciustept
Calendar Family fine, mixed, superactive, mesic Aridic Haplustepts
4 Jonale Family - Graystone Cobbly Substratum Family - Wapiti Family complex, 3 to 8
percent slopes
50  Jonale Family fine-loamy, mixed, superactive, mesic Aridic Calciustoll 17
Graystone cobbly
25  substratum coarse-loamy, mixed, superactive, mesic Aridic Calciustoll 39
Family
15  Wapiti Family fine-loamy, mixed, superactive, mesic Calcidic Argiustoll 19
D Family fine, mixed, superactive, mesic Aridic Calciustoll
A Family fine, mixed, superactive, mesic Aridic Calciustept
5 Calendar Family - M Family — Drififty Family complex, 8 to 25 percent slopes

Chapter 2

2-3 10/12/09




Map Modal
Unit Pct Soil Type' Taxonomic Classification Pedon’
40  Calendar Family fine, mixed, superactive, mesic Aridic Haplustepts 24
30 M Family fine, mixed, superactive, mesic Aridic Calciustept 25
20 Drififty Family loamy, mixed, superactive, calcareous, mesic Aridic Lithic 49
Ustorthent
. Clayey, mixed, superactive, calcareous, mesic, shallow
10 Zigzag Aridic Ustorthent
6 Graystone - Cookcan — Jonale Family complex, 1 to 5 percent slopes
45  Graystone coarse-loamy, mixed, superactive, mesic Aridic Calciustoll 15
20  Cookcan coarse-loamy, mixed, superactive, frigid Typic Calciaquoll 9B
20  Jonale Family fine-loamy, mixed, superactive, mesic Aridic Calciustoll 16
15  IFamily fine-loamy, mixed, superactive, frigid Aquic Calciustept 14
7 Happyhollow Family - Alamosa complex, 1 to 5 percent slopes
Happyhollow . . - . .
55 Family fine, mixed, superactive frigid Aeric Epiaquept 38
20  Alamosa fine-loamy, mixed, superactive, frigid Typic Argiaquoll 18A
10 Jicarilla Family fine, mixed, superactive, frigid Typic Argiaquoll 43
10 Tetonview Family fine-loamy, mixed, superactive frigid Aeric Calciaquoll 40
3 Brumley fine-loamy, mixed, superactive, mesic Calcidic Haplustalf
2 Jonale Family fine-loamy, mixed, superactive, mesic Aridic Calciustoll
8 Brumley — Graystone - Snilloc complex, 3 to 8 percent slopes
40  Brumley fine-loamy, mixed, superactive, mesic Calcidic Haplustalf 22
Graystone Cobbly
30 Substratum coarse-loamy, mixed, superactive, mesic Aridic Calciustoll 20
Family
20 Snilloc coarse-loamy, mixed, superactive, mesic Aridic Calciustept 21
10 Jonale Family fine-loamy, mixed, superactive, mesic Aridic Calciustoll
9 D Family - Deacon complex, 5 to 30 percent slopes
55 D Family fine, mixed, superactive, mesic Aridic Calciustoll 41
30  Deacon fine-loamy, mixed, superactive, mesic Aridic Haplustoll 42
10 A Family fine, mixed, superactive, mesic Aridic Calciustept
5 Creek bottom
10 Zigzag clay, 8 to 25 percent slopes
. Clayey, mixed, superactive, calcareous, mesic, shallow
85 Zigrag Aridic Ustorthent >0
. . loamy, mixed, superactive, calcareous, mesic Aridic Lithic
10 Drififty Family Ustorthent
5 Calendar Family fine, mixed, superactive, mesic Aridic Haplustepts
11 A family clay. 8 to 25 percent slopes
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Map Modal
Unit Pct Soil Type' Taxonomic Classification Pedon’

85 A Family fine, mixed, superactive, mesic Aridic Calciustept 28
10 Calendar Family fine, mixed, superactive, mesic Aridic Haplustepts

5 Zigzag Clayey, mixed, superactive, calcareous, mesic, shallow

Aridic Ustorthent

12 Manzanst Taxadjunct Family clay, 3 to 12 percent slopes
85  Manzanst Family  very fine, mixed, superactive, mesic Aridic Haplustalf 48
10 gd::;anst Family very fine, mixed, superactive, mesic Aridic Haplustalf 60
5 A Family fine, mixed, superactive, mesic Aridic Calciustept

13 A Family — Happvhollow Family complex, 1 to 5 percent slopes
80 A Family fine, mixed, superactive, mesic Aridic Calciustept 59

Happyhollow . . . . .

15 Family fine, mixed, superactive frigid Aeric Epiaquept 45
5 I Family fine-loamy, mixed, superactive, frigid Aquic Calciustept 52

Soils in the North Private Lease soil survey area were delineated with 12 soil map
units and 1 miscellaneous land form. The composition of the soil map units is
described in Table 2-1b. Detailed descriptions of the soil map units can be seen in
Section Three in Volume 11: Supplemental Report section of the MRP in the report called:
Order 2 Soil Survey for the North Private Lease Expansion of the Coal Hollow Mine (November
2014).

222.300 Soil Descriptions

Based on the order 2 soils survey that was completed on 2007, the following soil map
unit descriptions and productivities apply. Additional information describing each soil
map unit is contained in Appendix 2-1.

1 A Family — Wapiti Family complex, 3 to 8 percent slopes

General Description

Map unit 1 is dominated by clayey soils with very slow hydraulic conductivity rates of

less than 0.04 inches per hour based on the silty clay soil texture (p. 91, Renard, 1997).

The depth to Tropic shale is greater than 40 inches in the major soils (A and Wapiti soil
families), but minor inclusions with Tropic shale from 20 to 40 inches deep occur. The

map unit is dominated by big sagebrush and grasses.

This map unit occurs at the north end of the map unit where the Coal Hollow project
proposes to build facilities and establish topsoil and subsoil stockpiles.
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Taxonomic Soil Classifications

Percent Soil Series
of Map Family Taxonomic Family Typifying
Unit Soil
Pedon
65 A Family fine, mixed, superactive, mesic Aridic Calciustept 1*
20 Wapiti Family  fine-loamy, mixed, superactive, mesic Calcidic Argiustoll 32
10 D Family fine, mixed, superactive, mesic Aridic Calciustoll 33
5 M fine, mixed, superactive, mesic Aridic Haplustepts 26

* Lab analysis of typifying soil pedon for map unit.

Map unit 1 description is continued on page 2-5.

Typifying Soil Pedon Descriptions
Soil colors are for dry soil unless specified otherwise.

The typifying soil pedon for A family soils in map unit 1 is soil pedon 1. The surface is a
grayish brown clay loam 12 inches thick, dark grayish brown (moist). The subsoil
(calcic) consists of light brownish gray silty clay, light olive brown (moist).
Decomposing Tropic shale occurs at 42 inches below the surface.

The typifying soil pedon for the Wapiti family soils in map unit 1 is soil pedon 32. The
mollic surface is a brown loam 8 inches thick, very dark grayish brown (moist). The
subsurface (argillic) is a pale brown clay loam and silty clay, brown (moist). The subsoil
(calcic) is pink loam to 6 feet, brown (moist). The underlying soil to nearly 12 feet is
light yellowish brown silty clay over pink coarse sands with 10 percent faint strong
brown mottles.

Supporting Soil Pedons

Soil family A is also represented by soil pits 27 and 30 in map unit A. Soil pit 27 does not
have Tropic shale within 140 inches of the surface. Soil pit 30 has decomposing Tropic
shale at 105 inches below the surface.

Laboratory Analysis

Analysis of soil samples from soil pit 1 had a poor soil pH (8.7) from 24 to 42 inches and
fair lime percents (22.6 to 28.3 percent) throughout the soil profile. The silty clay texture
at 24 inches is in the poor category for texture. SAR increases gradually with depth to
4.02 in the 24 to 42 inch horizon and then reaches 12.3 in the tropic shale below 42
inches.
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Soil Inclusions

Small inclusions of D Family and N Family soils occur within map unit 1. D Family soils
are similar to the A Family soils, but have a mollic epipedon (dark surface). The N family
soils are very deep, similar to the D Family soil, but have aquic soil conditions below 20
inches and are located in concave depressions within map unit 1.

2 M Family — Calendar Family - D Family complex, 3 to 8 percent slopes
General Description

This map unit is dominated by soils with Tropic shale parent material at 20 to 72 inches
below the surface. The map unit is dominated by big sagebrush and grasses with some
pinyon pine and Utah juniper encroaching along edges of the map unit near map unit 5.
This map unit is dominated by clayey soils with very slow hydraulic conductivity rates of
less than 0.04 inches per hour based on the silty clay soil texture (p. 91, Renard, 1997).

This map unit occurs at the north end of the map unit where the Coal Hollow project
proposes to build facilities. A second small delineation of map unit 2 occurs along the

south boundary of the proposed year 1 mining area west of the county road.

Taxonomic Soil Classifications

Percent Typifying
of Map Soil Series Family Taxonomic Family Soil
Unit Pedon
60 M Family fine, mixed, superactive, mesic Aridic Calciustepts 3*
25 Calendar Family fine, mixed, superactive, mesic Aridic Haplustepts 4%
15 D family fine, mixed, superactive, mesic Aridic Calciustoll 2%

* Lab analysis of typifying soil pedon for map unit.

Typifying Soil Pedon Descriptions

The typifying soil pedon for M family soils in map unit 2 is soil pedon 3. The surface is a
brown loam 4 inches thick, dark brown (moist). The subsurface (cambic) is a grayish
brown clay loam and silty clay loam 15 inches thick, brown (moist). The underlying
subsoil to 33 inches is light brownish gray silty clay, light olive brown (moist). Tropic
shale parent material occurs at 33 inches below the surface.

The typifying soil pedon for Calendar family soils in map unit 2 is pedon 4. The surface
is pale brown silty clay 4 inches thick, dark grayish brown (moist). The subsurface
(cambic) is light brownish gray silty clay moderate to strong structure, dark grayish
brown (moist) to 31 inches. Tropic shale parent material occurs at 31 inches.

The typifying soil pedon for D family soils in map unit 2 is pedon 2. The surface (mollic)

is brown clay loam 12 inches thick, very dark grayish brown (moist). The subsurface
(cambic and calcic) is pale brown silty clay and clay to 48 inches deep, brown (moist).
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The subsoil is white silty clay to 72 inches, brown (moist). Tropic shale parent material
occurs at 72 inches below the surface.

Supporting Soil Pedons

Soil pedon 12 is representative of soil type M and is located in the delineation of map
unit 2 along the south boundary of the year 1 mining area. The depth to Tropic shale in
pedon 12 is 26 inches.

Laboratory Analysis

The main limiting feature of soils in map unit 2 is an increase of conductivity and SAR
into the fair range as the soil depth reaches the interface with Tropic shale. The percent
lime in the soil ranges from 18.6 to 27.5 above the Tropic shale. The saturation
percentage increases with the percent clay, but remains in the fair range even with the
clay and silty clay.

3 Cibeque Family - Wapiti Family complex, 3 to 8 percent slopes

General Description

Map unit 3 is characterized by very deep soils that show some indication of alluvial
deposition most likely from the large alluvial fan that formed this portion of Sink Valley.
Recent soil deposition from nearby Robinson Creek is indicated in pedon 6 by an

increase of organic matter at 12 inches below the soil surface.

Taxonomic Soil Classifications

Percent Typifying
of Map Soil Series Taxonomic Family Soil
Unit Family Pedon

60 Cibeque fine-loamy, mixed, superactive, mesic Aridic Calciustept 6*

30 Wapiti fine-loamy, mixed, superactive, mesic Calcidic Argiustoll 31

5 A Family fine, mixed, superactive, mesic Aridic Calciustept

5 Calendar fine, mixed, superactive, mesic Aridic Haplustepts

Family

* Lab analysis of typifying soil pedon for map unit.

Typifying Soil Pedon Descriptions

The typifying soil pedon for Cibeque family soils in map unit 3 is soil pedon 6. The
surface is brown loamy sand 12 inches thick, dark yellowish brown (moist). The subsoil
(calcic) is pale brown loam and sandy loam to 34 inches deep, brown (moist). The
underlying soil to 60 inches is light grayish brown silty clay, brown (moist).

The typifying soil pedon for Wapiti family in map unit 3 is soil pedon 31. The surface

(mollic) is dark grayish brown loam 7 inches thick, dark brown (moist). The subsurface
(argillic) 1s light yellowish brown clay loam to 17 inches, dark yellowish brown (moist).
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The subsoil (lower argillic and calcic) is light brownish gray and brown clay loam and
loam to 52 inches, grayish brown and brown (moist). The underlying soil to 110 inches is
very pale brown sandy loam and loamy sand, brown and yellowish brown (moist).

Supporting Soil Pedons

Soil pedon 13 is representative of Cibeque family in map unit 3.

Laboratory Analysis

Soil pH increases to the fair category (8.3 to 8.5) at 6 inches below the surface in pedon
6. The soil pH is consistent with percent lime in fair category (18.4 to 29.2). The loamy
sand surface has a fair water holding capacity. Organic matter has an irregular increase at
12 inches from 0.7 in the A2 horizon to 2.6 in the upper Bk horizon.

Soil Inclusions

Small inclusions of A and Calendar soil families occur in map unit 3. A family soils are
similar to Cibeque soils, but have a higher percentage of clay in the control section (10 to
40 inches). Calendar soils are very deep but do not have either an argillic horizon

(increase in illuvial clays) or a calcic horizon within 40 inches of the soil surface.

4 Jonale Family — Graystone cobbly substratum Family - Wapiti Family
complex, 3 to 8 percent slopes

General Description

Map unit 4 is characterized by very deep fine-loamy and coarse-loamy soils with mollic
epipedons and calcic horizons. Lime accumulations below 12 to 22 inches are common in
these soils. Soil pH is strongly alkaline below 22 inches in some soils. Vegetation in this

map unit is big sagebrush and grasses.

Taxonomic Soil Classifications

Percent Soil Series Typifying
of Map Family Taxonomic Family Soil
Unit Pedon
50 Jonale Family  fine-loamy, mixed, superactive, mesic Aridic Calciustoll 17*
Graystone coarse-loamy, mixed, superactive, mesic Aridic Calciustoll
cobbly
25 substratum 39%
family
15 Wapiti Family  fine-loamy, mixed, superactive, mesic Calcidic Argiustoll 19%*
5 D Family fine, mixed, superactive, mesic Aridic Calciustoll 7*
5 A Family fine, mixed, superactive, mesic Aridic Calciustept
* Lab analysis of typifying soil pedon for map unit.
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Typifying Soil Pedon Descriptions

The typifying soil pedon for Jonale family in map unit 4 is soil pedon 17. The surface
(mollic) is a brown clay loam 9 inches thick, dark brown (moist). The subsurface
(cambic) is a pale brown clay loam to 18 inches, brown (moist). The lower subsurface
(Bwk) to 45 inches is light yellowish brown loam and clay loam, dark yellowish brown
(moist). The underlying subsoil (calcic) is very pale brown clay loam and silty clay to 80
inches, yellowish brown (moist).

The typifying soil pedon for Graystone cobbly substratum family in map unit 4 is soil
pedon 39. The surface is brown clay loam 12 inches thick, dark brown (moist). The
subsurface (calcic) is a very pale brown to light yellowish brown sandy loam to 36 inches
deep, yellowish brown (moist) with 0 to 15 percent gravels and cobbles. The underlying
subsoil is very pale brown very cobbly loamy sand to 75 inches, brown (moist).

The typifying soil pedon for Wapiti family in map unit 4 is soil pedon 19. The surface
(mollic) is a grayish brown loam 6 inches thick, very dark grayish brown (moist). The
subsurface (upper argillic) is a brown and pale brown clay loam to 24 inches deep, dark
grayish brown and yellowish brown (moist). The lower subsurface (lower argillic and
upper calcic, Btk) is a pale brown loam to 37 inches deep, brown (moist). The underlying
subsoil (calcic) is a pale brown and light yellowish brown sandy loam to 90 inches deep,
yellowish brown (moist).

Supporting Soil Pedons

Jonale family is represented by soil pedons 5, 8, 10, 18B, 23, 34, and 35. Soil family H is
represented by soil pedons 11, 36, and 37.

Laboratory Analysis

Jonale soil family is characterized by soil pH in the poor range of 8.6 to 9.0 (Utah
DOGM, 2005) at depths below 22 to 40 inches. This strongly alkaline soil pH
corresponds to lime percentages of greater than 30 in this same portion of the soil profile.
Graystone cobbly substratum soil family is dominated by sandy loam and loamy sand
textures with some clay loam. Lime accumulation occurs below 12 to 16 inches, but
percentages are lower relative to the fine-loamy type C soils. Soil pH becomes strongly
alkaline at depths of 48 inches in some pedons. There is 15 to 45 percent gravels and

cobbles below 36 inches.

Wapiti soil family has fair levels of carbonates throughout the soil profile. Soil pH was
measured as poor below 68” in soil pedon 19.

Soil Inclusions

Soil family D is represented by pedon 7 in map unit 4. There are also small inclusions of

Chapter 2 2-10 10/12/09



soil family A where map unit 4 borders map units 1 and 11.

5 Calendar Family - M Family — Drififty Family complex, 8 to 25 percent
slopes

General Description

These soils are moderately deep (20 to 40 inches) to shallow (less than 20 inches to

Tropic shale. The moderately deep soils have clayey textures, while the shallow soils are

loamy. Vegetation is pinyon pine, Utah juniper, black sage and grasses.

Taxonomic Soil Classifications

Percent  Soil Series Family Typifying
of Map Taxonomic Family Soil
Unit Pedon
45 Calendar Family  fine, mixed, superactive, mesic Aridic Haplustepts 24*
30 M family fine, mixed, superactive, mesic Aridic Calciustept 25%
20 Drififty Family loamy, mixed, superactive, calcareous, mesic Aridic Lithic 49
Ustorthent

Clayey, mixed, superactive, calcareous, mesic, shallow

> Zigzag Aridic Ustorthent

* Lab analysis of typifying soil pedon for map unit.

Typifying Soil Pedon Descriptions

The typifying soil pedon for Calendar family in map unit 5 is soil pedon 24. The surface
is olive brown clay 5 inches thick, dark grayish brown (moist). The subsurface (cambic)
is dark grayish brown and olive clay with moderate to strong blocky structure to 32
inches. Tropic shale parent material is at 32 inches.

The typifying soil pedon for M family in map unit 5 is soil pedon 25. The surface is
covered with a half inch of decomposing needles and twigs. The soil surface is light
brown clay 5 inches thick, brown (moist). The subsurface (calcic) is brown and strong
brown clay with lime accumulations, dark brown (moist). Tropic shale parent material is
at 32 inches.

The typifying soil pedon for Drififty family in map unit 5 is soil pedon 49. The surface
light yellowish brown silty clay loam 3 inches thick, light olive brown (moist). The
subsoil is a light olive brown loam to 10 inches, olive brown (moist). Interbeded
sandstone and Tropic shale are at 10 inches.

Laboratory Analysis
Calendar soil family is characterized by percent clay of 44 to 47 with correspondingly

high saturation percentages of 73.6 to 91.2. Conductivity increases to 7.8 at 17 inches
below the surface.
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Soil type M is characterized by percent clay of 40 to 47 with correspondingly high
saturation percentages of 58.5 to 80.6 in the upper 20 inches of the soil profile. The
percent clay decreases to 33 percent below 20 inches. Lime percentage is greater than 30
in the 5 to 20 inch depth, but less than 5 above and below this zone.

Drififty soil family is characterized by pH of 8.1 to 8.4, lime percentage of 18, and SAR
of less than 0.1.

Soil Inclusions

There are some inclusions of Zigzag soils that are shallow (less than 20 inches) to Tropic
shale. Zigzag soils are clayey.

6 Graystone — Cookcan — Jonale Family complex, 1 to 5 percent slopes
General Description

These medium to coarse textured soils are very deep. Wet soil conditions are present at
varying depths in all of the map unit soils. The depth to wet soil conditions varies from
14 to 58 inches. This map unit is not a good source of subsoil. It is estimated that these
soils are slower to warm up in the spring due to the wet soil conditions. Vegetation is

grasses, sedges, and forbs.

Taxonomic Soil Classifications

Percent Typifying
of Map Soil Series Taxonomic Family Soil
Unit Family Pedon
45 Graystone ccc;allzsi;cl-slt(:)?lmy, mixed, superactive, mesic Aridic 15%
20 Cookean coars'e-loamy, mixed, superactive, frigid Typic OB*
Calciaquoll . ‘ ' -
20 Jonale Family 22;13::;11}1/, mixed, superactive, mesic Aridic 16*
15 I Family gzle;ill(;:gg;, mixed, superactive, frigid Aquic 14%
* Lab analysis of typifying soil pedon for map unit.

Typifying Soil Pedon Descriptions

The typifying soil pedon for Graystone soils in map unit 6 is soil pedon 15. There is a
dense root mat 1 inch thick on the surface. The surface is brown sandy loam 8 inches
thick, dark brown (moist). The subsurface (cambic) is pale brown loam with moderate
structure, dark yellowish brown (moist) to 20 inches. The subsoil (calcic) is very pale
brown loam to 58 inches deep, yellowish brown (moist). The underlying soil is yellow
and brownish yellow sandy loam with common prominent mottles to 96 inches,
yellowish brown (moist).
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The typifying soil pedon for Cookcan soils in map unit 6 is soil pedon 9B. The surface is
dark grayish brown loam 6 inches thick, very dark grayish brown (moist). The lower
surface is grayish brown sandy clay loam to 14 inches with few faint mottles, dark
grayish brown (moist). The subsurface is light brownish gray sandy loam with common
prominent mottles, dark gray (moist). The subsoil is light gray sandy loam with many
prominent mottles, grayish brown (moist). The soil was wet below 48 inches.

The typifying soil pedon for Jonale soil family in map unit 6 is soil pedon 16. There is a
dense root mat 1 ' inch thick on the surface. The surface is dark grayish brown silty clay
loam 8 inches thick, very dark grayish brown (moist). The subsurface (cambic) is pale
brown silty clay to 18 inches, strong brown (moist). The subsoil is pink clay loam to 36
inches, brown (moist). The lower subsoil is pink silty clay loam and loam with few faint
strong brown mottles to 68 inches, brown (moist). The underlying soil is light brownish
gray clay loam with common prominent yellowish red mottles, grayish brown (moist).

Supporting Soil Pedons

Soil pedon 9A is similar to Graystone soils, but it has carbonates throughout the soil
profile without any zone of accumulation.

Laboratory Analysis

Strongly alkaline soil pH (8.6 to 9.0) within 12 to 20 inches of the soil surface is the main
limiting feature of the soils in map unit 6. Soil pedon 9A has very strongly alkaline pH
(greater than 9.0) below 12 inches of the surface.

Lime percentage exceeds 30 in 3 of 5 pedons within 12 to 20 inches of the surface. Lime
percentage ranges from 15 to 26 in the other two pedons from the surface to 48 inches.

Soil Inclusions

Soil pedon 14 is representative of I family soils within map unit 6 that do not have a
mollic epipedon (dark surface) and have aquic (wet) soil conditions within 30 inches of
the surface. These soils have a calcic horizon.

7 Happyhollow Family — Alamosa complex, 1 to 5 percent slopes

General Description

This soil map unit is located on a Tropic shale structural bench on the east side of the
Sink Valley fault. Soils are characterized by clay and a high water table that is perched
on top of the heavy clay soils. The high water table is at or within a foot of the soil

surface during the wet period of the year. It is estimated that these soils are slower to
warm up in the spring due to the wet soil conditions. Vegetation is sedges and forbs.
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Taxonomic Soil Classifications

Percent Typifying
of Map  Soil Series Family Taxonomic Family Soil
Unit Pedon
55 Happyhollow fine, mixed, superactive frigid Aeric Epiaquept 38*
Family
20 Alamosa fine-loamy, mixed, superactive, frigid Typic Argiaquoll 18A*
10 Jicarilla Family fine, mixed, superactive, frigid Typic Argiaquoll 43
10 Tetonview Family fine-loamy, mixed, superactive frigid Aeric Calciaquoll 40*
3 Brumley fine-loamy, mixed, superactive, mesic Calcidic Haplustalf
2 Jonale Family fine-loamy, mixed, superactive, mesic Aridic Calciustoll

* Lab analysis of typifying soil pedon for map unit.

Typifying Soil Pedon Descriptions

The typifying soil pedon for Happyhollow family soils in map unit 7 is soil pedon 38.
The surface is dark grayish brown (moist) silty clay 6 inches thick. The subsurface is a
yellowish brown (moist) silty clay 6 inches thick. The calcic horizon begins at 12 inches
below the surface and is a light yellowish brown (moist) to very pale brown (moist) silty
clay. The calcic horizon continues to 48 inches or deeper. The water table was at 29
inches when the pit was described in March 2007. Mottles and gleyed soil were observed
below 12 inches. Vegetation is grasses, sedges, widely scattered Wyoming big sagebrush,
and wild rose.

The typifying soil pedon for Alamosa soils in map unit 7 is soil pedon 18A. The mollic
surface is a very dark grayish brown (moist) loam to 7 inches. The cambic horizon is a
brown (moist) loam to 15 inches deep. The calcic horizon is a light olive brown (moist)
sandy loam to 30 inches. The underlying soil is grayish brown (moist) clay loam and
sandy clay loam to 60 inches deep. Mottles were observed below 7 inches. The water
table was at 51 inches when the described in September 2006.

Supporting Soil Pedons

Happyhollow family soil type was observed in pedon 45 within map unit 7 and a similar
clayey soil in pedon 44. The Alamoss soil was also observed in pit 46.

Laboratory Analysis

The Happyhollow family soil is characterized by silty clay from the surface down to 24
inches or greater. Soil pH is 8.3 to 8.5 in the 12 to 24” horizon. Saturation percentage
ranges from 69.9 to 81.8 in the upper 24 inches. The calcium carbonate equivalent ranges
from 17.8 to 28.3 in the upper 20 inches and then increases to 44.5 below 20 inches. This
soil pit was not sampled below 24 inches, because of the high water table.

Alamosa soil is characterized by medium textured soils (loam, clay loam, and sandy clay

loam) in the upper 60 inches. The calcium carbonate equivalent ranges increases from
20.2 percent in the upper 7 inches to 29.3 percent in the 30 to 45 inch horizon.
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Soil Inclusions

A soil similar to Alamosa soils, but with more clay in the control section is in localized
areas. Soil mottles were observed and water was flowing into pit 43 when it was
described in April 2007. The water table appeared to be perched on top of the underlying
clay horizon at 54 inches.

Tetonview family soils were identified in soil pit 40. Mottles were observed below 6
inches and a water table at 23 inches when the pit was described in March 2007. This soil
has a dark surface (mollic) and a calcic horizon.

Dry soil profiles occur on small isolated mounds within map unit 7. These non-hydric
soils include Brumley and Jonale family soils. Both are very deep soils with a calcic
horizon. Jonale family soils have a dark surface (mollic).

8 Brumley — Graystone Cobbly - Snilloc complex, 3 to 8 percent slopes
General Description

These soils developed in very deep alluvium on the east side of the Coal Hollow project
area. They are medium to coarse textured. Evidence of a fluctuating water table was
observed in most soils below 48 to 60 inches, depending on location and physiographic
setting. This map unit would be a good source of cover material, but most of the planned

disturbance in this area will be limited to cover soil stockpiles.

Taxonomic Soil Classifications

Percent Typifying
of Map Soil Series Taxonomic Family Soil Pedon
Unit Family
40 Brumley fine-loamy, mixed, superactive, mesic Calcidic Haplustalf 22%
30 Graystone coarse-loamy, mixed, superactive, mesic Aridic Calciustoll 20*
20 Snilloc coarse-loamy, mixed, superactive, mesic Aridic Calciustept 21*
10 Jonale Family  fine-loamy, mixed, superactive, mesic Aridic Calciustoll

* Lab analysis of typifying soil pedon for map unit.

Typifying Soil Pedon Descriptions
Colors are for dry soil unless otherwise noted.

The typifying soil pedon for the Brumley soils in map unit 8 is soil pedon 22. The surface
is pale brown sandy loam to 6 inches. The argillic and upper calcic horizon is a light
yellowish brown silty clay loam and sandy clay loam to 28 inches. The underlying soil is
very pale brown sandy loam to 84 inches. Mottles increase significantly below 48 inches
indicating that there is fluctuating water table during wet years. This soil supports
Gamble oak, snowberry, grasses, and forbs.
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The typifying soil pedon for the Graystone soil in map unit 8 is soil pedon 20. The
surface is brown loam to 6 inches. The cambic horizon is light yellowish brown clay
loam to 13 inches. The calcic horizon is very pale brown to light yellowish brown sandy
loam and loamy sand to 54 inches. The underlying soil is a light yellowish brown loam to
72 inches and loamy sand to 96 inches. This soil supports Pinyon pine, Utah Juniper,
Gamble oak, and snowberry.

The typifying soil pedon for Snilloc soils in map unit 8 is soil pedon 21. The surface is a
light yellowish brown sandy clay loam to 8 inches. The calcic horizon is a pale brown
sandy clay loam to 18 inches. The underlying soil is a pale brown strongly alkaline sandy
loam to 96 inches. This soil was described in an opening of Wyoming big sagebrush
within a larger area of Gamble oak.

Supporting Soil Pedons

A moist phase of the Brumley soil was observed in pit 47 in big sagebrush in map unit 8.
A few faint mottles were observed below 24 inches. The amount of soil mottling
increased significantly below 44 inches. This soil is on a low mound surrounded on three
sides by wet soils in map unit 7. A water table was not observed when the pit was
described in April 2007, but the mottles indicate that it is common for the water to rise
within 44 inches of the surface in most years, and 24 inches in wet year.

Laboratory Analysis

The Brumley soil has calcium carbonate equivalents ranging from 17.5 to 23.8 percent.
The Graystone soil has a low saturation percentage in the 13 to 28 inch horizon (calcic).
Calcium carbonate equivalents range from 16.5 to 25.4 percent. Available water capacity

1s 0.08 in layers of loamy sands below 28 inches.

The Snilloc family soil is characterized by strongly alkaline soil pH (8.7) below 36
inches. Calcium carbonate equivalents range from 16.8 to 29.8 percent.

Soil Inclusions

The Jonale family soils occur within this map unit. These soils are similar to Brumley
soils, but have a dark surface (mollic).

9 D Family - Deacon complex, 5 to 30 percent slopes

General Description

These clayey soils are very deep and dominated by clayey textures. They have a dark
surface (mollic epipedon). The D family soil has an increase in lime at 6 to 12 inches

below the surface, while the Deacon soil has similar levels of lime throughout the soil
profile. Soils in this map unit appear to have developed from the large alluvial fan that
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covers most of Sink Valley. The map unit is delineated along Robinson Creek and in an
area south of the creek that could be the remnants of a historic channel. Vegetation is
dominantly big sagebrush, rabbitbrush, and grasses with pinyon pine and Utah juniper
encroaching from adjacent areas.

Taxonomic Soil Classifications

Percent Typifying
of Map Soil Series Soil
Unit Family Taxonomic Family Pedon
55 D Family fine, mixed, superactive, mesic Aridic Calciustoll 41%*
30 Deacon fine-loamy, mixed, superactive, mesic Aridic Haplustoll 42%
10 A Family  fine, mixed, superactive, mesic Aridic Calciustept
5 Creek bottom
* Lab analysis of typifying soil pedon for map unit.

Typifying Soil Pedon Descriptions

The typifying soil pedon for the D family soil in map unit 9 is soil pedon 41. The surface
is brown sandy clay loam to 6 inches, dark brown (moist). The lower surface is brown
clay to 12 inches, dark brown (moist). The subsurface (cambic) is pale brown silty clay to
36 inches, brown (moist). The subsoil (calcic) is very pale brown silty clay loam and
sandy loam to 80 inches, yellowish brown (moist).

The typifying soil pedon for Deacon soils in map unit 9 is soil pedon 42. The surface is
brown loam 9 inches thick, very dark grayish brown (moist). The subsurface (cambic) is
pale brown silty clay to 24 inches, brown (moist). The upper subsoil (lower cambic) is
pale brown sandy clay loam to 36 inches, brown (moist). The lower subsoil is light
yellowish brown loam to 48 inches, yellowish brown (moist).

Supporting Soil Pedons

Soil pedon 29 is representative of the D family soil in map unit 9.

Laboratory Analysis

Poor soil pH at depth and clayey horizons characterize soils in map unit 9. Soil pH is
poor below 64 inches in the D family soil (pit 41) and below 36 inches in the Deacon
soil. Horizons of silty clay and clay occur in the D family soil (pit 41) between 6 and 36
inches. The clayey horizon in the Deacon soil is between 9 and 24 inches.

Soil Inclusions

The channel area of Robinson Creek comprises a small portion of this map unit. The
creek bottom is not vegetated.
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10 Zigzag clay, 8 to 25 percent slopes
General Description

These clayey soils are shallow to Tropic shale and formed along the Sink Valley
escarpment. Vegetation is pinyon pine, Utah juniper, black sage, and Indian ricegrass.

Taxonomic Soil Classifications

Percent Typifying
of Map Soil
Unit Soil Series Family Taxonomic Family Pedon
85 Zigzag clayey, mixed, superactive, nonacid, mesic, shallow Aridic
50%*
Ustorthent
10 Drififty Family ~ loamy, mixed, superactive, nonacid, mesic Aridic Lithic
Ustorthent
5 Calendar Family  fine, mixed, superactive, mesic Aridic Haplustepts

* Lab analysis of typifying soil pedon for map unit.

Typifying Soil Pedon Description

The typifying soil pedon for the Zigzag soil in map unit 10 is soil pedon 50. The surface
is light brownish gray clay to 4 inches, dark grayish brown (moist). The subsurface is
light brownish gray clay to 19 inches, dark grayish brown and olive brown (moist).
Tropic shale is at 19 inches.

Laboratory Analysis

Clayey soil texture is the main limiting feature to the Zigzag soil in map unit 10. Lime
percentage 1s between 18 and 19 throughout the soil profile. SAR is less than 1. Soil pH
is in the good to fair range (8.1 to 8.4).

Soil Inclusions

The Drififty family soil occurs along ridges where the Tropic shale is interbeded with
sandstone. These soils are loamy and less than 20 inches deep.

Calendar family soil occur in concave toeslope areas. These soils are clayey and
moderately deep (20 to 40 inches) to Tropic shale.

11 A Family clay, 8 to 25 percent slopes

General Description

These soils are very deep and are on the footslope and backslope of the Sink Valley fault
escarpment. Vegetation is grasses, rabbitbrush, and big sagebrush.
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Taxonomic Soil Classifications

Percent  Soil Series Family Typifying
of Map Taxonomic Family Soil
Unit Pedon

85 A Family fine, mixed, superactive, mesic Aridic Calciustept 28*

10 Calendar Family  fine, mixed, superactive, mesic Aridic Haplustepts

5 Zigzag Clayey, mixed, superactive, nonacid, mesic, shallow

Aridic Ustorthent

* Lab analysis of typifying soil pedon for map unit.

Typifying Soil Pedon Description

The typifying soil pedon for the A family soil in map unit 11 is soil pedon 28. The
surface is grayish brown clay to 8 inches, dark grayish brown (moist). The subsurface
(cambic) is gray clay with moderate blocky structure to 24 inches, grayish brown (moist).
The upper subsoil (calcic, Bwk) is gray clay with common fine soft calcium carbonate
masses to 48 inches, grayish brown (moist). The lower subsoil (calcic, Bk) is light
grayish brown clay with common fine and medium soft calcium carbonate masses to 102
inches, grayish brown (moist).

Laboratory Analysis

Clay texture is the primary limiting feature with the A family soil in map unit 11. SAR
and conductivity increase significantly in the 24 to 48 inch horizon, but both are still
within the fair range (Utah DOGM, 2005). Lime percentage ranges from 17 to 19.
Samples were not available for analysis for the 48 to 102 inch zone.

Soil Inclusions

Inclusions of the Calendar family soil occur along shoulders of hills and ridges. These
soils are clayey and moderately deep (20 to 40 inches) to Tropic shale.

Small inclusions of the Zigzag soil occur on the summits of ridges and hills. These soils
are clayey and shallow (less than 20 inches) to Tropic shale.

12 Manzanst Taxadjunct Family clay, 3 to 12 percent slopes

General Description

These clayey soils are deep to very deep to Tropic shale and formed on gently sloping to
moderately steep slopes along the west side of Sink Valley. Vegetation is pinyon pine,
Utah juniper, black sage, and Indian ricegrass. The very deep phase is on the backslopes

and footslopes. The deep phase (40 to 60 inches to Tropic shale) of Manzanst family soil
occurs on the shoulders of the hill sideslopes.
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Taxonomic Soil Classifications

Percent Typifying
of Map Soil
Unit Soil Series Family Taxonomic Family Pedon
85 Manzanst very fine, mixed, superactive, nonacid, mesic, Aridic
taxadjunct, very  Ustorthent 48*
deep phase
10 Manzanst very fine, mixed, superactive, nonacid, mesic, Aridic
taxadjunct, deep  Ustorthent 60
phase
5 A Family fine, mixed, superactive, mesic Aridic Calciustepts

* Lab analysis of typifying soil pedon for map unit.

Typifying Soil Pedon Description

The typifying soil pedon for the Manzanst taxadjunct soil in map unit 10 is soil pedon 48.
The surface is grayish brown clay (moist) 3 inches, very dark grayish brown (moist). The
subsurface is light brownish gray clay to 30 inches, dark grayish brown (moist). The
substratum is light brownish gray clay with 3 to 10 percent very fine and fine calcium
carbonate masses to 84 inches, dark grayish brown (moist).

The typifying pedon for the Manzanst taxadjunct deep phase is pedon 60. It is similar to
pedon 48. Tropic shale is at 48 inches.

Laboratory Analysis

Clayey soil texture and SAR are the main limiting features of the Manzanst soil family in
map unit 12. The SAR ranges from 10.80 to 12.70 below 12 inches.

Soil Inclusions

The A family soil occurs on the toeslopes and in swales where alluvium has accumulated.
These soils are clayey and very deep (greater than 60 inches). They have an accumulation
of carbonates in the subsoil.

13 A Family — Happyhollow Family complex, 1 to 5 percent slopes

General Description

These clayey soils are very deep to Tropic shale and formed on nearly level to gently
sloping slopes in the south central portion of Sink Valley. Vegetation is grasses. The very

deep phase is on the backslopes and footslopes. The deep phase (40 to 60 inches to
Tropic shale) of Manzanst family soil occurs on the shoulders of the hill sideslopes.
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Taxonomic Soil Classifications

Percent Typifying
of Map Soil
Unit Soil Series Family Taxonomic Family Pedon
80 A Family fine, mixed, superactive, mesic Aridic Calciustepts 59
15 Happyhollow fine, mixed, superactive frigid Aeric Epiaquept 45
Family
5 I Family fine-loamy, mixed, superactive, frigid Aquic Calciustept 52

* Lab analysis of typifying soil pedon for map unit.

Typifying Soil Pedon Descriptions

The typifying soil pedon for the A family soil in map unit 13 is soil pedon 59. The
surface is light yellowish brown clay loam to 10 inches, dark grayish brown (moist). The
subsurface is light yellowish brown and very pale brown clay loam to 45 inches,
yellowish brown and pale brown (moist). The substratum is very pale brown and pale
yellow sandy clay loam to 76 inches. Reddish yellow medium and coarse mottles were
observed below 62 inches.

The typifying soil pedon for the Happyhollow family soil is soil pedon 45. The surface is
light brownish gray loam to 12 inches, dark grayish brown (moist). The subsurface is
light gray and very pale brown sandy clay loam to 48 inches, gray and light yellowish
brown (moist). The substratum is very pale brown sandy clay loam to 84 inches, light
yellowish brown (moist). The lower substratum is light gray silty clay to 100 inches, gray
(moist). Yellow and brownish yellow medium and coarse mottles were observed below 5
inches.

Laboratory Analysis

Field conductivity (ECe) measurements for soil pit 59 ranged from 0.39 to 1.30
mmbhos/cm.

Lab analysis of soil pit 28 is representative of the A family soil in map unit 13. Clay
texture is the primary limiting feature with the A family soil in map unit 13. SAR and
conductivity increase significantly in the 24 to 48 inch horizon (pedon 28), but both are
still within the fair range (Utah DOGM, 2005). Lime percentage ranges from 17 to 19.
Samples were not available for analysis for the 48 to 102 inch zone.

Soil Inclusions
The I family soils are similar to the A family soil, but they have aquic conditions below
20 inches. Reddish yellow fine mottles were observed in soil pedon 52 below 24 inches.

Soil map unit descriptions for the North Private Lease soil survey area completed can be
seen in Section Three in Volume 11: Supplemental Report section of the MRP in the report
called: Order 2 Soil Survey for the North Private Lease Expansion of the Coal Hollow Mine
(November 2014).
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222.400 Present and Potential Productivity of Existing Soils

Soils in the Coal Hollow project area support big sagebrush, grasses (native and
introduced species), pinyon pine, Utah juniper, and Gambel oak. Detailed descriptions of
the present and potential productivity of the soils are detailed in Chapter 3, Section
321.200.

Soils in the northern portion of the North Private Lease area are in agricultural
production of alfalfa and small grains, while soils in the southern portion support big
sagebrush, rabbitbrush, grasses (native and introduced species), pinyon pine, Utah
juniper, Russian olive, and Gambel oak. Detailed descriptions of the present and potential
productivity are detailed in Chapter 3, Section 321.200.

223. Soil Characterization

This soil survey was made in accordance with the guidelines for an order 2 soil survey as
detailed in the Soil Survey manual (USDA 1993). Soils were classified using the Keys to
Soil Taxonomy, Ninth Edition (USDA 2003). Soils for the New Dame Lease IBC were
classified using the Keys to Soil Taxonomy, Eleventh Edition (NRCS 2010).
Representative soil samples were submitted for laboratory analysis of the parameters
outlined by the Utah Division of Oil Gas and Mining’s Guidelines for Management of
Topsoil and Overburden (2005).

The North Private Lease soil survey was made in accordance with the guideline for an
order 2 soil survey as detailed in the Soil Survey manual (USDA NRCS 1993). Soils
were classified using the Keys to Soil Taxonomy, Twelfth Edition (USDA NRCS 2014d).
Representative soil samples were submitted for laboratory analysis of the parameters
outlined by the Utah Division of Oil Gas and Mining’s Guidelines for Management of
Topsoil and Overburden (2005).

224. Substitute Topsoil

Based on the 2006-2007 order 2 soil survey, sufficient quantities of suitable topsoil
and subsoil are available for reclamation within the project area. The Coal Hollow
Project does not plan to use substitute material for topsoil at the time of reclamation.
However, if in the future the Coal Hollow mine plan proposes to use selected
overburden materials as a supplement or substitute for topsoil, an application will be
provided to the DOGM that includes results of analyses, trials, and tests as
described under R645-301-232.100 through R645-301-232.600, R645-301-234,
R645-301-242, and R645-301-243. DOGM may also require the results of field-
site trials or greenhouse tests as required under R645-301-233.

Based on the 2014 order 2 soil survey for the North Private Lease, sufficient quantities
of suitable topsoil and subsoil are available for reclamation within the project area.
The Coal Hollow mine does not plan to use substitute material for topsoil at the time
of reclamation of North Private Lease expansion. However, if in the future the Coal
Hollow mine plan proposes to use selected overburden materials as a supplement or
substitute for topsoil, an application will be provided to the DOGM that includes
results of analyses, trials, and tests as described under R645-301-232.100 through
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R645-301-232.600, R645-301-234, R645-301-242, and R645-301-243. DOGM
may also require the results of field-site trials or greenhouse tests as required under
R645-301-233.

230. Operation Plan

231. General Requirements

231.100. Methods for Removing and Storing Subsoil and Topsoil

The methods for removing and storing topsoil, subsoil, and other materials will be to first
remove the woody plants from the area and place them in piles for later placement in pit
backfills. Next, dozers or scrapers will remove the topsoil layer to a depth determined by the
soil survey. The topsoil will be stockpiled and protected from wind and water erosion.
Stockpiles that will be in place for less than 1 year will be coated with a tackifier at the
manufacturer’s suggested rate for dust control applications. Those stockpiles that will be
in place for at least one year will be seeded and covered with mulch during the
appropriate season. Side slopes of stockpiles will be sloped to 3h:1v: The suitable
subsoil will then be removed and stockpiled separately from the topsoil. The depth of
topsoil and subsoil salvage will be determined by the aforementioned soil survey and
in the field during mining by the Coal Hollow environmental technician in
consultation with a certified professional soil scientist. Stockpiling of topsoil and
subsoil will only occur when direct placement (or live hauling) is not operationally
practical. Drawing 2-2 shows planned topsoil stockpiles and topsoil removal plans.

Drawing 2-4 shows planned topsoil stockpiles and topsoil removal plans in the North
Private Lease.

231.200. Suitable Substitute Topsoil

The use of substitute topsoil is not planned based on the 2007 soil survey information.
Demonstration studies of the suitability of topsoil substitutes or supplements will be
submitted to the DOGM if the use of topsoil substitutes become necessary for future
reclamation and revegetation.

The use of substitute topsoil is not planned based on the 2014 soil survey information.
Demonstration studies of the suitability of topsoil substitutes or supplements will be
submitted to the DOGM if the use of topsoil substitutes become necessary for future
reclamation and revegetation.

231.300. Soil Testing for Reclamation

The final seedbed of the reclaimed areas will be prepared by first replacing the subsoil
and topsoil in the same order it existed prior to removal by the mining activities. Next, a
basic topsoil (top 8 inches of reclamation profile) sampling regime will be implemented
prior to seeding that should identify fertility problems and will provide a basis for
determining necessary soil amendments. The parameters analyzed will be:
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Available phosphorus (P)
Soluble Potassium (K)
Nitrate-Nitrogen

One composite sample will be collected from approximately every 2 to 5 acres based
on soil types and variability. Each composite will be comprised of at least 4 su-
samples.

Pre-testing of the soils has been conducted as part of the soils survey. Results from
the pre-testing of topsoil and subsoil can be viewed in Table C-1 of Appendix 2-1
(native topsoil and subsoil) and Table C-2 (samples from core hole/overburden pits)
of Appendix 2-1.

Pre-testing of the soils has been conducted as part of the North Private Lease soils
survey. Results from the pre-testing of topsoil and subsoil can be viewed in
Appendix C of Volume 11: Supplemental Report section of the MRP in the report
called: Order 2 Soil Survey for the North Private Lease Expansion of the Coal Hollow
Mine (November 2014).

231.400. Topsoil Handling

The topsoil will be removed from the mine area and either live hauled to a
reclamation area or stored separately. All soil stockpiles piles will be seeded with an
appropriate interim seed mix to prevent loss and deterioration by wind and water
erosion. Soil stockpiles will have side slopes graded to a maximum 3h:1v. Piles will
be bermed or otherwise treated to prevent the transport of sediments away from the
pile. Details about soil horizons and zones planned for use as subsoil are detailed in
Appendix 2-1. A detailed map showing stockpile designs/locations and soil removal
are shown on Drawing 2-2.

Details about soils horizons and zones planned for use as subsoil in the North Private
lease are shown on Drawing 2-4 and detailed in Volume 11: Supplemental Report
section of the MRP in the report called: Order 2 Soil Survey for the North Private Lease
Expansion of the Coal Hollow Mine (November 2014).

232. Topsoil and Subsoil Removal

232.100. Separate Layers

All soil materials will be removed in separate layers from the area to be
disturbed, and segregated.

Based on soil map units, average depths have been estimated and will be
used as a guide and monitored in the field. Refer to Table 4-2 in Appendix
2-1. Soil will be salvaged and directly placed or stockpiled as either topsoil
or subsoil.

Based on soil map unit, average depths have been estimated and will be used
as a guide and monitored in the field. Refer to Tables 13 and 14 in Volu
me 11: Supplemental Report section of the MRP in the report called: Order 2
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Soil Survey for the North Private Lease Expansion of the Coal Hollow Mine
(November 2014).

232.200. Topsoil of Insufficient Quantity or Quality

Where the topsoil is of insufficient quantity or poor quality for sustaining
vegetation, other materials approved by the DOGM in accordance with R645-301-
233.100 will be removed as a separate layer from the area to be disturbed, and
segregated.

Based on the Soil Survey, there should be sufficient quantities of topsoil to place an
average of eight inches of topsoil across all reclaimed areas.

Based on the 2014 Soil Survey of the North Private Lease, there should be
sufficient quantities of topsoil to place an average of eight inches of topsoil across
all reclaimed areas.

232.300. Shallow Topsoil Handling

If topsoil is less than six inches thick, the operator may remove the topsoil
and the unconsolidated materials immediately below the topsoil and treat the
mixture as topsoil.

Sufficient quantities of topsoil are estimated to be available for replacement of an
average eight inches of topsoil across reclamation, with a minimum of six inches.
Therefore, mixing of topsoil with subsoil is not anticipated to be necessary.

Localized areas of the Vessilla family soil in map unit C of the North Private Lease
may be less than 6 inches thick. Topsoil and subsoil will be stockpiled together as
topsoil. Mixing of topsoil with subsoil is not anticipated to be necessary in other areas
of the North Private Lease area.

232.400 - 232.420. Topsoil Removal Exceptions

UDOGM will not require the removal of topsoil for minor disturbances which occur at
the site of small structures, such as power poles, signs, or fence lines. Removal of
topsoil will not be required when the disturbances will not destroy the existing
vegetation and will not cause erosion.

232.500. Subsoil Segregation

The Coal Hollow Project plans to remove soils as either topsoil or subsoil based on
the completed soil survey. DOGM may require that the B horizon, C horizon, or other
underlying strata, or portions thereof, be removed and segregated, stockpiled, and
redistributed as subsoil in accordance with the requirements of R645-301-234 and
R645-301-242 if it finds that such subsoil layers are necessary to comply with the
revegetation requirements of R645-301-353 through R645-301-357.
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Refer to Table 4-2 in Appendix 2-1, which contains estimated subsoil salvage depths.
In addition, substitute subsoil has been identified in the layers between the identified
topsoil layer and the Tropic Shale. Sufficient quantities of this material are available
to live haul most of the subsoil with the exception of one stockpile that will be
constructed from the initial mining area and reserved for reclamation of the final
mining area and one temporary stockpile that will be constructed from removal of the
NW/4, NE/4, Section 30. All substitute subsoil materials will be sampled and tested
for pH, conductivity, SAR, percent lime, and texture, prior to salvage and stockpiling.

Refer to Table 14 in Volume 11: Supplemental Report section of the MRP in
the report called: Order 2 Soil Survey for the North Private Lease Expansion of
the Coal Hollow Mine (November 2014) for subsoil salvage depths. Sufficient
quantities of subsoil are available to live haul most of the subsoil with the
exception of Vessilla family soil areas in map unit C which are less than 6
inches thick. Substitute subsoil is available in sufficient quantities from
adjacent soil map units.

The majority of the soils in the North Private lease were sample to 8 feet or
bedrock. The soil analysis results can be seen in Appendix C of Volume 11:
Supplemental Report section of the MRP in the report called: Order 2 Soil
Survey for the North Private Lease Expansion of the Coal Hollow Mine
(November 2014). Additional testing of substitute subsoil materials will be
completed prior to removal and stockpiling. This additional analysis will
include pH, conductivity, SAR, percent lime, and texture.

The following soil sampling program will be conducted during the initial mining
process:

e Topsoil: Sampling will occur every 2 to 4 acres or approximately every 2,500
to 5,000 bank cubic yards.

e Subsoil: Sampling will occur every 2 to 3 acres or approximately every
10,000 to 15,000 bank cubic yards.

These samples are anticipated to be composites of individual samples taken
throughout the week during the time frames that topsoil and subsoil are being
salvaged. These individual samples would be taken five days a week and composited
to a single sample representing the material moved each week. The parameters that
will be analyzed for topsoil are found in Table 4-1 of Appendix 2-1.

Following the initial mining process (approximately 1 year), the sampling program
was reviewed to determine the appropriate level of sampling necessary to ensure
adequacy of topsoil and subsoil used in reclamation for all subsequent mining. It was
determined that areas that exhibited an accumulation of salts after being placed,
should at minimum be tested for elevated SAR ratio.

232.600. Timing
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All material to be removed under R645-301-232 will be removed after the vegetative
cover that would interfere with its salvage is cleared from the area to be disturbed, but
before any drilling, blasting, mining, or other surface disturbance takes place.
Drawing 2-2 shows the anticipated topsoil remremoval evasequence and stockpiling.

Drawing 2-4 shows the anticipated topsoil removal sequence and stockpiling for the
North Private Lease. Estimated average topsoil and subsoil salvage depths in the
North Private Lease are detained in Soils map 10 in Volume 11: Supplemental Report
section of the MRP in the report called: Order 2 Soil Survey for the North Private Lease
Expansion of the Coal Hollow Mine (November 2014).

Fsequence and stockpiling.

232.700. Topsoil & Subsoil Removal Under Adverse Conditions

An exception to the requirements of R645-301-232 to remove topsoil or subsoils in a
separate layer from an area to be disturbed by surface operations may be granted by
UDOGM where the operator can demonstrate;

232.710. Unsafe Conditions

The removal of soils in a separate layer from the area by the use of conventional
machines would be unsafe or impractical because of the slope or other conditions of
the terrain or because of the rockiness or limited depth of the soils.

These conditions are not anticipated in the Coal Hollow project area.

232.720. Lack of On-Site Material Available

If the requirements of R645-301-233 have been or will be fulfilled with regard to
the use of substitute soil materials unless no available substitute material can be
made suitable for achieving the revegetation standards of R645-301-356, then the
operator will, as a condition of the permit, be required to import soil material of the
quality and quantity necessary to achieve such revegetation standards.

The soil survey indicates that there are sufficient quantities of topsoil and subsoil to
adequately reclaim the mined area with 48 inches of combined cover. If additional
materials are needed, then Alton Coal Development (ACD) will salvage suitable
overburden for use as substitute subsoil material from the zone below the topsoil layer
(8 inches thick average) to a maximum depth of 30 feet, excluding any Tropic shale
materials. ACD will do additional sampling to identify the zones in which suitable
materials occur for maximum salvage potential of substitute subsoil. Representative
overburden samples will be analyzed for pH, conductivity, SAR, percent lime, and
texture. A detailed description of subsoil sampling is provided in Section 232.500.

The soil survey of the North Private Lease indicates that the amount of combined
topsoil and subsoil in soil map units A1, A2, A3, B, C, D, and K is less than necessary
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to adequately reclaim the mined area with 48 inches of combined cover. However,
there are sufficient sources of substitute subsoil in adjacent soil map units to provide
adequate amounts of substitute subsoil to cover all mined areas of the North Private
Lease with a minimum 48 inches of combined cover. The estimated combined salvage
depths for each soil map unit are listed in Table 14 in Volume 11: Supplemental Report
section of the MRP in the report called: Order 2 Soil Survey for the North Private
Lease Expansion of the Coal Hollow Mine (November 2014).

233.100 - 400 Topsoil Substitutes and Supplements.

Based on the Soil Survey contained in Appendix 2-1, topsoil substitutes and
supplements are not anticipated to be necessary. This survey estimates that nine
inches of topsoil can be replaced across the reclamation area.

Based on the Soil Survey, topsoil substitutes and supplements are not anticipated to
be necessary. The North Private Lease soil survey estimates that thirteen inches of
topsoil can be place over the entire mined area. Table 14 in Volume 11:
Supplemental Report section of the MRP in the report called: Order 2 Soil Survey
for the North Private Lease Expansion of the Coal Hollow Mine (November 2014)
details the estimated depth of topsoil that can be salvaged from each soil map unit.
The estimated average topsoil depth for soil map units C and J are 7 inches or less.
However, the overall survey area estimated average topsoil salvage depth of
approximately 13 inches will allow topsoil from adjacent areas to be used to
achieve aehieve-a minimum depth of 12 inches in all mined areas.

234. Topsoil Storage

234.100. Stockpiles

Materials removed under R645-301-232.100, R645-301-232.200, and R645-301-
232.300 will be segregated and stockpiled when it is impractical to redistribute such
materials promptly on regraded areas. Drawing 2-2 shows the planned stockpile
areas, anticipated storage time, quantities and size.

Drawing 2-4 shows the planned stockpile areas, anticipated storage time, quantities
and size for the North Private Lease.

234.200. Requirements of Stockpiles

Stockpiled materials will be subject to the following conditions.

234.210. (a) They will be selectively placed on a stable site within the permit area.
Areas are shown on Drawing 2-2.

Stockpile areas in the North Private Lease are shown on Drawing 2-4-
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234.220. (b) They will be protected from contaminants and unnecessary compaction
that would interfere with revegetation.

234.230. (¢) They will be protected from wind and water erosion through prompt
establishment and maintenance of an effective, quick growing vegetative
cover or through other measures approved by the UDOGM. The side
slopes will be graded to a maximum 3h:1v. Drawing 2-2 shows the
planned stockpile areas, anticipated storage time, quantities and size.
Drawing 2-4 shows the planned stockpile areas, anticipated storage time,
quantities and size for the North Private Lease.The interim seed mix for
the stockpiles is the following:

Stockpile Interim Seed Mix

Rate (PLS/Acre)
Bromus carinatus Mountain Brome 6
Elymus lanceolatus Thickspike wheatgrass 4
Elymus amithii Western wheatgrass 5
Elymus spicatus Bluebunch wheatgrass 6
Poa pratensis Kentucky bluegrass 0.4
Total 21.40

234.240. (d) They will not be moved until required for redistribution unless
approved by the UDOGM. Anticipated storage time for each
stockpile is shown on Drawing 2-2.

Drawing 2-4 shows the anticipated storage time for each stockpile in
the North Private Lease.

234.300. Long-Term Disturbance & Stockpiling

When long-term disturbed areas will result from facilities and preparation plants and
when stockpiling of materials removed under 8645-301-232.100 would be detrimental to
the quality or quantity of those materials, DOGM may approve the temporary distribution
of the soil materials removed to an approved site within the permit area to enhance the
current use of that site until later when needed for reclamation, provided that the
following conditions occur.

234.310. Such action will not permanently diminish the capability of the topsoil of the
host site.

234.320. The material will be retained in a condition more suitable for redistribution
than if stockpiled.

240. Reclamation Plan (General Requirements)

A detailed Order 2 soil survey has been completed in 2006 and 2007 and extended to
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include the New Dame Lease IBC in 2014. This information provides detail for onsite
soil suitability, salvage depths, and volumes available for reclamation of the mine
site. Dozers or Scrapers will replace the subsoil and topsoil. The topsoil is estimated
to average 8 inches and the subsoil will be approximately 39 inches in thickness. The
total profile of topsoil and subsoil is estimated to average 48 inches.

A detailed Order 2 soil survey of the North Private Lease was completed in 2014 and
is detailed in Volume 11: Supplemental Report section of the MRP in the report called:
Order 2 Soil Survey for the North Private Lease Expansion of the Coal Hollow Mine
(November 2014). This information provides detail for onsite soil suitability, salvage
depths, and volumes available for reclamation of the mine site. Dozers or Scrapers
will replace the subsoil and topsoil. The topsoil is estimated to average 12 inches and
the subsoil or substitute subsoil will be approximately 36 inches in thickness. The
total profile of topsoil and subsoil is estimated to average 48 inches.

242. Soil Redistribution

242.100. Topsoil materials removed under R645-301-232.100, R645-301-232.200,
and R645-301-232.300 and stored under R645-301-234 will be redistributed in a
manner that meets the following conditions.

242.110. (a) The material achieves an approximately uniform, stable thickness
consistent with the approved postmining land use, contours, and surface-
water drainage systems. All slopes will be appropriately graded and
leveled prior to placement of topsoil and subsoil layers. Soil layer
thicknesses will be regularly checked using a high precision GPS system
and spot checking by the ACD environmental technician.

242.120. (b) Reduced material handling of the soil resource prevents excess
compaction. Material handling will be minimized by direct hauling and
placing materials when operationally practical rather than stockpiling.
Materials will be spread by a dozer or scrapers and spread only as much as
necessary to obtain the required uniform thickness. Traffic from rubber
tired equipment across topsoil and subsoil will be minimized.

If heavy equipment operation results in excessive soil compaction at the
surface of the reclaimed areas, they will then be ripped, disked, and harrowed
to loosen the seedbed prior to seeding. Excessive compaction that could
impact seeding success will be determined by observation and judgment of an
environmental professional. In other areas where less compaction has
occurred, the areas will be disked and harrowed. The disking and harrowing
of all areas will be done parallel with the contour wherever possible to
decrease the potential for water erosion downslope. In other areas where
compaction is not a problem, dozer tracking can be used to roughen the
surface, and to trap seed, fertilizer, mulch, and other amendments as well as
decrease erosion by wind and water. In such cases seeding will be done
immediately after this treatment, whereas soil amendments, where required,
would be applied over the surface during seedbed preparations. Seeding will
mainly occur in the early spring and late fall. Seeding will be accomplished by
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the seed drilling method followed by mulching as described in Section
244.200. Seed mixtures and rates can be viewed in Tables 3-37 through 3-42
in Chapter 3, Volume 2.

242.130. (c¢) Handling procedures will be implemented to protect the materials from
wind and water erosion before and after seeding and planting.
Reclamation will be graded to the planned slope angles, not to exceed
3h:1v. Soil layers will sloped as the material is relocated to the reclaim
areas. Once soil is placed, seeding will occur at the earliest appropriate
season suitable to planting conditions. If the season is not appropriate
for seeding at the time of topsoil placement, the topsoil will then be
coated with a tackifier at the manufacturer’s suggested rate for dust
control applications. Mulching will be implemented on all reclamation to
control erosion following seeding.

242.200. Treatments of Material to be Redistributed

Before redistribution of the materials removed under R645-301-232, the regraded land
will be treated if necessary to reduce potential slippage of the redistributed material and
to promote root penetration. If no harm will be caused to the redistributed material and
reestablished vegetation, such treatment may be conducted after the material is replaced.
Potential for slippage is anticipated to be minimal based on the planned slope angles
for reclamation.

242.300. Soil Redistribution on Impoundments & Roads

DOGM may not require the redistribution of topsoil or topsoil substitutes on the
approved postmining embankments of permanent impoundments or roads if it
determines the following.

242.310. (a) Placement of topsoil or topsoil substitutes on such embankments is
inconsistent with the requirement to use the best technology currently

available to prevent sedimentation.

242.320. (b) Such embankments will be otherwise stabilized.

243. Soil Nutrients & Amendments

Nutrients and soil amendments will be applied to the redistributed material when
necessary to establish the vegetative cover. The final seedbed of the reclaimed areas
will be prepared by first replacing the subsoil and topsoil. Next, a basic topsoil (top 8
inches of reclamation profile) sampling regime will be implemented prior to seeding that
should identify fertility problems and will provide a basis for determining necessary soil
amendments. The parameters analyzed will be:

Available phosphorus (P)
Soluble Potassium (K)
Nitrate-Nitrogen
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One composite sample will be collected from approximately every 2 to 5 acres based
on soil types and variability. Each composite will be comprised of at least 4 sub-
samples.

Pre-testing of the soils has been conducted as part of the soils survey. Results from
the pre-testing of topsoil and subsoil can be viewed in Table C-1 of Appendix 2-1
(native topsoil and subsoil) and Table C-2 (samples from core hole/overburden pits)
of Appendix 2-1.

Results from the pre-testing of topsoil and subsoil can be seen in Table C-1 in
Appendix C in Volume 11: Supplemental Report section of the MRP in the report
called: Order 2 Soil Survey for the North Private Lease Expansion of the Coal Hollow
Mine (November 2014).

244. Soil Stabilization

244.100. Erosion Protection from Wind & Water

All exposed surface areas will be protected and stabilized to effectively control
erosion and air pollution attendant to erosion. Reclamation will be regraded to the
planned slope angles, not to exceed 3h:1v. Soil layers will be sloped as the material
is relocated to the reclaim areas. Once soil is placed, seeding will occur at the
earliest appropriate season suitable to planting conditions. Grass matting, mulching
and/or cross ditches will be implemented as necessary to control erosion. Surfaces
of stockpiles will be roughened by pocking, gouging or ripping. Temporary
stockpiles that will be in place for more than 1 year will be seeded with the
temporary seed mix provided in Section 234.230 and mulched by one of the
methods described in Section 244.200. Temporary stockpiles that will be in place
for less than one year will be coated with a tackifier at the manufacturer’s suggested
rate for dust control applications.

244.200. Mulch

Suitable mulch and other soil stabilizing practices will be used on all areas that
have been regraded and covered by topsoil or topsoil substitutes. DOGM may
waive this requirement if seasonal, soil, or slope factors result in a condition where
mulch and other soil stabilizing practices are not necessary to control erosion and to
promptly establish an effective vegetative cover.

Mulch will be placed on the seedbed surface once soil amendments have been
incorporated. In most cases seeding will be accomplished after straw mulch has been
placed to ensure seed is placed at the proper depth, exceptions would be for safety on
steep slopes. Mulching will occur by one of the following methods:
e C(Certified noxious weed free straw applied at a rate of 1 ton/acre anchored by
crimping or a chemical binder.
e  Wood fiber hydromulch at a rate of ¥ ton per acre for slopes flatter than 3:1 and
1 ton per acre for slopes at 3:1 which is the steepest slope planned at the project.
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This hydromulch would be anchored with a chemical binder at the
manufacturer’s suggested rate.

e Live mulch by use of quick growing sterile nurse crop such as “Quick Guard”
with recommended rates of 5-10 Ibs. /acre.

The mulch should control erosion by wind and water, decrease evaporation and seed
predation, and increase survivability of the seeded species. Since there is only one post
mining land use, mulching will follow one of the above described methods for all
reclaim areas.

244.300. Rills & Gullies

Rills and gullies that form in areas that have been regraded and topsoiled that cause the
following conditions will have the topsoil replaced followed by reseeding or
replanting if the following occurs.

244.310. (a) If they disrupt the approved postmining land use or the
reestablishment of the vegetative cover.

244.320. (b) If they cause or contribute to a violation of water quality standards for
receiving streams will be filled, regraded, or otherwise stabilized; topsoil will
be replaced; and the areas will be reseeded or planted.

250. PERFORMANCE STANDARDS

251.Topsoil & Subsoil Removed

All topsoil, subsoil and topsoil substitutes or supplements will be removed,
maintained and redistributed according to the plan given under R645-301-230
and R645-301-240.

252.Topsoil & Subsoil Stockpiled

All stockpiled topsoil, subsoil and topsoil substitutes or supplements will be located,
maintained and redistributed according to plans given under R645-301-230 and R645-
301-240.

R645-302-317 Prime Farmland Performance Standards

317.100 Scope and Purpose

317.200 Responsible Agencies

The Natural Resources Conservation Service and UDOGM will consult with ACD on
Prime Farmland areas within the North Private Lease mine permit area.

317.210 Prime Farmland Specifications
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The NRCS within Utah will establish specifications for prime farmland soil removal,
storage, replacement, and reconstruction.

317.220 Implementation of Prime Farmland Specifications

UDOGM will use the soil-reconstruction specifications established by the NRCS to carry
out its responsibilities in accordance with R645-302-311 and R645-302-31.

317.300 Applicability

The requirements of the R645-302-317 will not apply to prime farmland that has been
excluded in accordance with R645-302-311 and R645-302-312.

The current Coal Hollow mine was permitted after August 3, 1977.

317.400 Soil Removal and Stockpiling

Soil will be removed from Prime Farmland areas by horizon (A, B, and C) and stockpiled
separately by landowner. Estimated salvage depths for the A, B, and C horizons for soil
map units in the Prime Farmland areas can be found in Volume 11: Supplemental Report
section of the MRP in the report called: Order 2 Soil Survey for the North Private Lease
Expansion of the Coal Hollow Mine (November 2014).

Soil samples will be collected from the Prime Farmland areas to a depth of 48 inches and
analyzed for horizon depth, pH, density, sodium adsorption ration (SAR), conductivity
(ECe), texture, and available water capacity. Sample locations will be approximately one
per 2 acres. Horizon samples will be limited to depths of approximately 12 inches.
Additional analysis parameters may be included after consultation with UDOGM and the
NRCS

317.410 Timing

Prime farmland soils will be removed from the areas to be disturbed before drilling,
blasting, or mining.

317.420 Salvage Depth of Prime Farmland Soils

The minimum depth of soil and substitute soil material to be reconstructed will be 48
inches, or a lesser depth equal to the depth to a subsurface horizon in the natural soil that
inhibits or prevents root penetration, or a greater depth if determined necessary to restore
the original soil productive capacity.

Table 13 in Volume 11: Supplemental Report section of the MRP in the report called:
Order 2 Soil Survey for the North Private Lease Expansion of the Coal Hollow Mine
(November 2014) details the estimated total salvage depths for Prime Farmland soil map
unit. It is anticipated that the salvage depths of B an C horizons in adjacent Prime
Farmland soil map units can be increased in order to achieve a minimum final
reclamation soil profile depth of 48 inches. The estimated average soil depth that can be
salvaged from soil map units Al, A2, N and D is limited by the depth to Tropic shale.
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317.430 Soil Removal and Stockpiling

Soil removal and stockpiling will be conducted to:

317.431 Separate Removal and Stockpiling of Topsoil

The A horizon or topsoil in Prime Farmland areas will be removed and stockpiled
separately by landowner in a manner that will create a final soil having a greater
productive value than prior to mining. It is anticipated that the duration of stockpiling
Prime Farmland topsoil will be of short duration, since the Prime Farmland areas are at
the north end of the proposed mining sequence. Estimated average salvage depths of the
A horizon or topsoil in Prime Farmland areas is detailed in Table 13 in Volume 11:
Supplemental Report section of the MRP in the report called: Order 2 Soil Survey for the
North Private Lease Expansion of the Coal Hollow Mine (November 2014).

317.432 Separate Removal and Stockpiling of B and C horizons

The B and C horizons will be removed and stockpiled separately by landowner in a
manner that will create a final soil having a greater productive value than prior to mining.
It is anticipated that the duration of stockpiling Prime Farmland B and C soil horizons
will be of short duration, since the Prime Farmland areas are at the north end of the
proposed mining sequence. Estimated average salvage depths of the B and C horizons in
Prime Farmland areas is detailed in Table 13 in Volume 11: Supplemental Report section
of the MRP in the report called: Order 2 Soil Survey for the North Private Lease
Expansion of the Coal Hollow Mine (November 2014).

The C horizon will be stockpiled and stockpiled as B horizon soil, if the depth of C
horizon soil to be stockpiled is less than 6 inches. It is anticipated that this consolidation
of materials will not diminish the quality of the B horizon.

317.440 Protection of Prime Farmland Stockpiles

Stockpiles of salvaged soil from the A, B, and C horizons will be placed at locations
within the permit area where they will not be disturbed or be subject to excessive erosion.
If left in place for more than 30 days, stockpiles will meet the requirements of R645-301-
232, R645-301-233.100, R645-301-234, R645-301-242, and R645-301-243.

317.500 Soil Replacement
317.510 Soil Profile Reconstruction

Prime Farmland topsoil and subsoil will be replaced by horizons in the order that they
existed prior to removal with the A horizon being on top, the B horizon in the middle,
and the C horizon on the bottom of the reconstructed soil profile. Soil samples will be
collected from the final graded surface in the Prime Farmland areas on a basis of
approximately one sample per two acres on a random statistical grid. The soil sample will
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be analyzed for horizon depth, pH, density, sodium adsorption ration (SAR),
conductivity (ECe), texture, and available water capacity. Horizon samples will be
limited to depths of approximately 12 inches.

317.520 Depth of Reconstructed Soil Profile

The combined depth of the reconstructed A, B, and C horizons will be a minimum of 48
inches. Substitute subsoil from adjacent soil map units will be incorporated as either B or
C horizon material in areas where the soil depth was less than 48 inches prior to mining.
Table 13 in Volume 11: Supplemental Report section of the MRP in the report called:
Order 2 Soil Survey for the North Private Lease Expansion of the Coal Hollow Mine
(November 2014) details the estimated soil profiles for each of the Prime Farmland soil
map units.

317.530 Soil Compaction Monitoring

Soil compaction or density will be monitored during replacement of the A, B, and C
horizons. The soil will be ripped or disked as needed to achieve soil densities similar to
those documented in the Prime Farmland soils prior to removal and stockpiling as
detailed in R645-302-317.400. The overlying soil horizon will not be reconstructed until
the desired soil density has been achieved in the underlying soil horizon.

317.540 Replacement of B and C horizons

The combined depth of the B and C horizons will be sufficient to achieve a total
minimum depth of 48 inches when the A horizon is included as part of the depth.
Substitute subsoil will be used as C horizon soil in areas where the combined original
depth was less than 48 inches prior to mining.

317.550 Replacement of A horizon

The A horizon or topsoil will be replaced in Prime Farmland areas as the final soil
surface layer. This surface soil layer will equal or exceed the thickness of the original
surface soil layer. The thickness of the average original soil surface layer in Prime
Farmland areas is detailed in Table 13 in Volume 11: Supplemental Report section of the
MRP in the report called: Order 2 Soil Survey for the North Private Lease Expansion of
the Coal Hollow Mine (November 2014).

317.600 Revegetation and Restoration of Soil Productivity

317.610 Vegetation Establishment

Following prime farmland soil replacement, the soil surface will be stabilized with a
vegetative cover or other means that effectively controls soil loss by wind and water
erosion. Vegetation will be planted in consultation with the landowner following
reconstruction and seedbed preparation of Prime Farmland areas.

317.620 Restoration of Prime Farmland Productivity

317.621 Measurement of Prime Farmland Productivity

Productivity of the reconstructed Prime Farmland areas will be measured implementing a
monitoring program developed in consultation with UDOGM and the NRCS.
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317.622 Productivity Monitoring Program

The productivity of the reconstructed Prime Farmland areas will be measured with a
statistically valid program with 90 percent or greater confidence developed in
consultation with UDOGM and the NRCS.

317.623 Monitoring Period

The measurement period for determining average annual crop production will be a
minimum of three years prior to release of the performance bond.

317.624 Management Level

The level of management applied to the reconstructed Prime Farmland during the
measurement period will be equal to the management level on non mined similar adjacent
areas.

317.625 Restoration of Soil Productivity

Restoration of soil productivity will be considered achieved when the average yield
during the measurement period equals or exceeds the average yield of the reference crop
established for the same period for non-mined soils of the same or similar texture or slope
phase of the soil series in the surrounding area under equivalent management practices.

317.626 Reference Crop

The reference crop on which restoration of soil productivity is proven will be selected
from the crops most commonly produced on the surrounding prime farmland. Where row
crops are the dominant crops grown on prime farmland in the area, the row crop requiring
the greatest rooting depth will be chosen as one of the reference crops.

317.637 Reference Crop Yields

Reference crop yields for the selected reference crop will be determined from, either:

317.627.1 Yield Records

The current yield records of representative local farms in the surrounding area, with
concurrence by the NRCS; or

317.627.2 Average County Yields

The average county yields recognized by the U.S. Department of Agriculture, which have
been adjusted by the NRCS for local yield variation within the county that is associated
with differences between nonmined prime farmland soil and all other soils that produce
the reference crop; and

317.628 Adjustment of Reference Yields

Average reference crop yields in R645-302-317.627 may be adjusted, with concurrence
of the NRCS, for:

317.628.1 Environmental Impacts

Disease, pest, and weather-related seasonal variations; or
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317.628.2 Management Practices
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