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CHAPTER 1

INTRODUCTION

The Wasatch Plateau area of Carbon County, Utah, contains seams of high quality bituminous coal with a long
history of coal mining activities . The Horizon No. 1 Mine is located in Consumers Canyon approximately 14
miles northwest of Price, Utah .

The surface facilities, diversions, culverts, and the sedimentation pond will be installed in compliance with Utah
Division of Oil, Gas and Mining (UDOGM) regulations .

The permit area (Plate 1-1) is characterized by steep, narrow canyons containing conspicuous sandstone cliffs .
Intermittent and perennial streams occupy the drainages . The complex geological and geomorphological
conditions have produced a variety of site specific soils that support a variety of vegetation communities . The
area supports a variety of wildlife .

A distinction of an underground mine is its minimal effect on the ecosystems . The relatively small scale of
surface disturbance when operated with proper drainage and sedimentation controls, causes negligible impact
to the prevailing hydrologic balance of the area . Subsidence, a potential problem with any underground mining,
will be monitored as mining progresses . The temporary loss of wildlife habitat due to the construction of
surface facilities is negligible in light of the available nearby habitat . Upon cessation of mining and portal
sealing, the reestablishment of final topography and drainage will proceed . Revegetation of disturbed areas
will replace native habitat and restore the land to accommodate proposed post-mining land use(s) .

Lodestar Energy Inc . has assigned ownership of this permit application to Hidden Splendor Resources, Inc . .
All references in the text, tables, figures, plates, public documents, and consultant reports will hereafter apply
to Hidden Splendor Resources Inc ., and Horizon Mine No. 1 .
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CHAPTER 2

LEGAL, FINANCIAL, COMPLIANCE AND RELATED INFORMATION

110 MINIMUM REQUIREMENTS FOR LEGAL, FINANCIAL, COMPLIANCE AND RELATED
INFORMATION

111 Introduction

The Wasatch Plateau area of Carbon County, Utah, contains seams of high quality bituminous
coal with a long history of coal mining activities . The Horizon Mine is located in Consumers
Canyon approximately 14 miles northwest of Price, Utah .

The surface facilities, diversions, culverts and the sedimentation pond were installed in compliance
with Utah Division of Oil, Gas and Mining (UDOGM) regulations .

The permit area (Plate 1-1) is characterized by steep, narrow canyons containing conspicuous
sandstone cliffs . Intermittent and perennial streams occupy the drainages . The complex
geological and geomorphological conditions have produced a variety of site specific soils that
support a variety of vegetation communities .

A distinction of an underground mine is its minimal effect on the ecosystems . The relatively small
scale of surface disturbance when operated with proper drainage and sedimentation controls,
causes negligible impact to the prevailing hydrologic balance of the area . Subsidence, a potential
problem with any underground mining, will be monitored as mining progresses . The temporary
loss of wildlife habitat due to the construction of surface facilities is negligible in light of the
available nearby habitat. Upon cessation of mining and portal sealing, the reestablishment of final
topography and drainage will proceed . Revegetation of disturbed areas will replace native habitat
and restore the land to accommodate proposed post-mining land use(s) .

The information contained in this section is intended to fulfill the requirements of R645-301-100
and to ensure that all relevant information on the ownership and control of the mining activities is
supplied to the regulatory agency(s) .

112 Identification of Interests

112.100 Business Entity

Hidden Splendor Resources, Inc . is incorporated under the laws of the State of Nevada and
good standing and has legal corporate existence .

112.200 Assignment of Permit Applicant and Mine 0

The permit applicant and mine operator is :

2- 1
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Hidden Splendor Resources, Inc .
50 West Liberty Street, Suite 880
Reno, Nevada 89501
Telephone: (775) 322-0626
Employer l. D . No. 88-0315046

Applicant's Resident Agent :

The resident agent who will accept service of process is :

Alexander H . Walker, III
57 West 200 South, Suite 400
Salt Lake City, Utah 84101
Telephone: (801) 521-3292

The abandoned mine land reclamation fee will be paid by :

Cecil Ann Walker
Hidden Splendor Resources, Inc .
50 West Liberty Street, Suite 880
Reno, Nevada 89501
Telephone : (775) 322-0626

112.300 Officers of the Applicant

2-2

May 2003

Principal Officers Position Address

Cecil Ann Walker

550-22-2400

President and Director 50 West Liberty St., Suite 880
Reno, NV 89501
(775) 322-0626

Alexander H. Walker, III

528-06-0223

Vice President 57 West 200 South, Suite 400
Salt Lake City, UT 84101
(801) 521-3292

Amanda W. Cardinalli

528-06-0227

Treasurer And Director 50 West Liberty St., Suite 880
Reno, NV 89501
(775) 322-0626

Alexander H . Walker, Jr .

199-16-9180

Secretary and Director 50 West Liberty St., Suite 880
Reno, NV 89501
(775) 322-0626
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112.400 Coal Mining and Reclamation Operation Owned or Controlled

Hidden Splendor Resources, Inc .,50 West Liberty Street, Suite 880, Reno, Nevada 89501 is a
corporation that controls 100% of Hidden Splendor Resources, Inc . The ownership is 50%
Alexander H . Walker, Jr. and 50% Cecil Ann Walker . The officers and directors of Hidden
Splendor Resources, Inc. control no other coal mining entities .

112.500 Legal or Equitable Owner of the Surface and Mineral Properties

The legal and equitable owners of the surface and mineral properties to be directly affected by this
mining operation during the duration of the permit period are :

Hidden Splendor Resources
50 West Liberty Street, Suite 880
Reno, NV 89501

United States of America
Bureau of Land Management
2370 South 2300 West
West Valley City, Utah 84084

Steve and Pete (Jr.) Stamatakis
1111 South 450 West
Price, Utah 84501

Roy M. and Tessie K. Farley
5240 So . Highland Drive
Salt Lake City, Utah 84117

Arthur J . Anderson, Et al
4190 Fortuna Way
Salt Lake City, Utah 84117

Surface and coal ownership are shown on Plates 4-2 and 4-3 .

2-3
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Owners of Surface Properties

112.600 Owners of Record of Property Contiguous to Proposed Permit Area

J
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1 . UP&L

2.

P.O. Box 899
Salt Lake City, Utah 84110

Hidden Splendor Resources

3.

50 West Liberty Street, Suite 880
Reno, NV 89501

J . Mark & James Jacobs

4.

734 S. Cherry Drive
Orem, Utah 84057

Agnes and Eldred E. Peirce, Jr.

0 5 .

3432 South 500 East
Price, Utah 84501

Steve and Pete (Jr.) Stamatakis
1111 South 450 West

6 .

Price, Utah 84501

United States of America

7 .

Bureau of Land Management
2370 South 2300 West
West Valley City, Utah 84084

R. L. Bird

8 .

1840 East Bryan Avenue
Salt Lake City, Utah 84108

Nielson Ltd .

9 .

P.O. Box 620
Huntington, Utah 84528

Roy M . and Tessie K . Farley

10.

5240 So . Highland Drive
Salt Lake City, Utah 84117

Robert and Linda N . Jewkes

11 .

Wellington, Utah 84542

Luke G. and Gene S. Pappas
2030 S. Cave Hollow Way
Bountiful, Utah 84010



The MSHA numbers issued April 20, 1995 by the Department of Labor to Horizon Mining, LLC
have been transferred to Hidden Splendor Resources, Inc . as follows :

Horizon Mine

	

MSHA Number 42-02074

•

	

Horizon No. 2 Mine MSHA Number 42-02075 (not opening at present time)

112.800 Interest in Contiguous Lands

Hidden Splendor currently owns the Federal Coal Lease UTU-74804 (by assignment from
Lodestar Energy, Inc . ("Lodestar") filed with BLM for approval) which is contiguous to the current
permit area, and has fee coal interests in SE'/ 4SE'/4 , E'/2SW'/4SE'/4 Section 17; and fee coal and
surface interests in S'/ 2 NW'/4SW'/4 , W'/2SW'/4SE'/4 Section 17 and NE'/4NW'14, NW 1/4NE1/4
Section 20, Township 13 South, Range 8 East, SLM but has no interest, options or pending bids
on other contiguous lands .

112.900 Certification of Submitted Information

Information submitted to the Division is certified as required by the UDOGM regulations .

2-5
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12. Milton A. Oman

13 .

1714 E. Millcreek Way
Salt Lake City, Utah 84106

Utah Division of Wildlife Resources

14 .

455 West Railroad Avenue
Price, Utah 84501

K.C. Jensen and Tonda Hampton

15 .

P.O . Box 957
Price, Utah 84501

Carbon County

16.

Courthouse Building
Price, Utah 84501

Arthur J. Anderson, Et al

17.

4190 Fortuna Way
Salt Lake City, Utah 84117

Utah State Fish and Game0 1095 West Motor Avenue
Salt Lake City, Utah 84116

112.700 MSHA Numbers
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113 Violation information

Neither Hidden Splendor nor any subsidiary, affiliate, member or manager, or persons controlled
by or under common control with the applicant has had a federal or state mining permit suspended
or revoked in the last five years ; nor forfeited a mining bond or similar security deposited in lieu
of bond .

Violation notices in connection with permit C/007/020 are listed in Appendix 2-4

114 Right of Entry information

Under date of March 24, 2003, Lodestar by its Chapter 11 Trustee, pursuant to an Order dated
March 18, 2003 by the U .S. Bankruptcy Court for the Eastern District of Kentucky, Lexington
Division, assigned Hidden Splendor all right, title and interest in the Horizon Mine . The
assignment was made subject to Division approval of the transfer of Mine Permit No . C/007/020 .
Concurrently, Lodestar, by its Trustee, also executed and delivered a Designation of Operator to
Hidden Splendor covering the period prior to DOGM's approval of the permit transfer .

Hidden Splendor bases its right to enter and undertake coal mining on : (1) the Assignment from
Lodestar by its Chapter 11 Trustee, pursuant to the March 18, 2003 Order (Appendix 2-1) ; (2) the
Designation of Operator executed by Lodestar (Appendix 2-1) ; and (3) the Federal coal lease
UTU-74804 (Appendix 2-3) .

Horizon Mine was issued a Right-of-Way SL 063011 through BLM lands in 1996 to facilitate
mining coal from fee lands. The Right-of-Way was incorporated into the Federal coal lease UTU-
74804 on September 1, 1998. Appendix 2-3 .

The following is a description of lands within the permit boundary for the Horizon Mine comprised
of part of the Hidden Splendor lease and a part of the Federal coal lease (Beaver Creek Tract)
UTU-74804 which was acquired on September 1,1998 .

Township 13 South, Ranqe 8 East, SLM

Section 8 :

	

W1/2SE1/4, SE1/4SW1/4, S1/2SW1/4NE1/4, S1/2NE1/4SWI/4,
NE1/4NE1/4SWI/4NE1/4, S1/2SW1/4SW1/4, NE1/4SW1/4SW1/4,
S1/2NW1/4SW1/4SWI/4, S1/2NE1/4SW1/4NE1/4, NEI/4NE1/4SWI/4,
SE1/4NW1/4NE1/4SW1/4, SE1/4SE1/4SE1/4NW1/4,SE1/4SE1/4NW1/4SW1/4

V

Portion NW1/4NE1/4SW1/4NE1/4
Portion SE1/4NW1/4SWI/4NEI/4
Portion SW1/4NW1/4NE1/4SW1/4
Portion NE1/4NW1/4NE1/4SWI/4
Portion SW1/4SE1/4SE1/4NWI/4
Portion NE1/4SE1/4SE1/4NW1/4
Portion NE1/4SE1/4NWI/4SW1/4
Portion SW1/4SE1/4NW1/4SW1/4
Portion NE1/4NW1/4SW1/4SW1/4

2-6

Portion NE1/4NW1/4SWI/4NE1/4
Portion SW1/4NW1/4SW1/4NE1/4
Portion NW1/4NW1/4NEI/4SW1/4
Portion SEI/4SW1/4SE1/4NW1/4
Portion NW1/4SE1/4SE1/4NW1/4
Portion SE1/4NE1/4NW1/4SW1/4
Portion NW1/4SE1/4NW1/4SW1/4
Portion SE1/4SW1/4NW1/4SW1/4
Portion NW1/4NWI/4SW1/4SW1/4
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Portion NE1/4NE1/4SE1/4SE1/4 Portion SE1/4NE1/4SE1/4SE1/4
Portion SW1/4NE1/4SE1/4SE1/4 Portion SE1/4NW1/4SE1/4SE1/4
Portion NW1/4SWI/4SE1/4SE1/4 Portion NE1/4SE1/4SW1/4SE1/4
Portion NW1/4SE1/4SW1/4SE1/4 Portion SW1/4NW1/4SE1/4SE1/4

Containing 711 acres more or less consisting of 305 acres more or less of Fee
coal (Hidden Splendor Resources) and 406 acres more or less of Federal
leased coal .

The surveyed disturbed area boundary was found to contain 8 .23 acres, however the
reclamation bond calculations will continue to include reclamation of 9 .15 acres. The disturbed
area is located within :

Township 13 South, Range 8 East . SLM

Section 17 : Portion NW1/4NW1/4SEI/4 Portion NE1/4NE1/4SW1/4
Portion NWI/4NE1/4SW1/4 Portion SE1/4NE1/4S W1/4
Portion SW1/4NE1/4SW1/4

115 Status of Unsuitability Claims

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 (see Plate 1-1) . No surface
operations or facilities are located within 300 feet of an occupied dwelling or within 100 feet of
a cemetery. A public road right-of-way passes through the permit area and provides access to
public property . Coal haulage activities will occur within 100 feet of the public road right-of-way
where the permit area road joins a public county road . Multiple letters were received from
Carbon County during 1996 concerning the use of the county road(s) by the Horizon Mine,
these letters are included in Appendix 3-1 and discussed in Chapter 3 .

116 Permit Term

Hidden Splendor Resources began operation of the Horizon Mine in August, 2003 and projects
mining to continue over the remaining Permit term . Chapter 3 discusses the extent of
underground mining activities to be conducted over the remaining permit term .

2-7

Chapter 2, Legal and Financial
Hidden Splendor Resources

May 2003

Section 17 : NW1/4NE1/4, N1/2NW1/4SW1/4, NE1/4SW1/4, NW1/4SE1/4,
N1/2SE1/4SW1/4, N1/2SW1/4SEI/4, SW1/4NE1/4, NW1/4

Section 18 : NE1/4NE1/4

Section 7 : SE1/4SE1/4SE1/4, S1/2SW1/4SE1/4SE1/4, NE1/4SW1/4SE1/4SE1/4,
S1/2SE1/4SW1/4SE1/4



Chapter 2, Legal and Financial

	

May 2003
Horizon Mine

117 Insurance, Proof of Publication, and Facilities and Structures Used in
Common

A copy of the Certificate of Insurance issued to Hidden Splendor Resources, Inc, is on file with the
Division . Subsequent insurance renewal documents will be submitted to the Division and
included in Appendix 2-2 .

Notice of the permit transfer application was published in the Sun Advocate, Price, Utah on April
8, 2003 . Proof of publication was submitted to the Division pursuant to R645-303-322 and a copy
is included in Appendix 2-2 .

118 Filing Fee

A copy of this permit application is on file with the Utah Division of Oil, Gas and Mining (UDOGM),
P .O. Box 145801, Salt Lake City, Utah 84114-5801 . A copy of the filing fee receipt is located in
Appendix 2-2 .

120 PERMIT APPLICATION FORMAT AND CONTENTS

This permit application will comply with R645-301-120 .

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 analyzes will be planned by or under the direction
of a qualified professional in the subject to be analyzed .

140 MAPS AND PLANS

The maps and plans in the Mining and Reclamation Plan will correspond with the requirements
in R645-301-140 .

150 COMPLETENESS

Hidden Splendor believes the information in this permit application to be complete and -correct .

2-8
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Appendix 2-1
- Lease Documents

Insert
March 18,2003 Bankruptcy Court Order

Assignment of Permit
Assignment of Mining Leases, Water Leases, etc.

Assignment of Federal Lease UTU-74804
March 24, 2003 Designation of Operator

Hidden Splendor letter to be DO until permit transfer
April 16, 2003 BLM Transfer of Interest and Recognition of

Name Change
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IN RE:

	

CASE NOS. 01-50969,
01-50972 and 03-70015

LODESTAR ENERGY, INC.
LODESTAR HOLDINGS, INC.

	

Jointly Administered Under .
INDUSTRIAL + + LS MINERALS CO.

	

Case No. 01-50969

DEBTORS.

ORDER PURSUANT TO §§ 105(A),363,365,503 AND 507 OF THE BANKRUPTCY
CODE AUTHORIZING (A) SALE TO HIDDEN SPLENDOR RESOURCES, LTD . OF
CERTAIN OF DEBTORS' PROPERTY FREE AND CLEAR OF ALL LIENS, CLAIMS
AND ENCUMBRANCES AND (B)ASSUMPTION AND ASSIGNMENT OF CERTAIN

UNEXPIRED REAL ESTATE LEASES ANDEXECUTORY.CONTRACTS

This matter carne before this Court at a hearing (the "Sale Hearing') on January .31, 2003,

to Consider approval of the sale of a portion of Lodestar Energy, Inc .'s, and Lodestar Holdings,

Inc.'s (collectively the "Debtors") property at auction (the "Auction") held on January 30, 2003,

to Hidden Splendor Resources, Ltd. ("Hidden Splendor") in accordance with the procedures set

forth in the (a) ORDER PURSUANT To SECTIONS 105(A), 363, 365, 503 AND 507 OF TEE

BANKRUPTCY CODE (1) AumoRimG AND SCHEDULING A PUBLIC AUCTION AND SALE OF

SUBSTANTIALLY ALL OF THE DEBTORS' PROPERTY FREE AND CLEAR OF ALL LIENS, CLAIMS

AND ENCUMBRANCES; (II) APPROVING PROCEDURES FOR THE SUBMISSION OF BIDS ; (III)

IN THE UNITED STATES BANKRUPTCY COURT
FOR THE EASTERN DISTRICT OF KENTUCKY

(LEXINGTON DIVISION)

CHAPTER 11 PROCEE

Judge Joseph M. Scott, Jr.

EASTERN DISTRICT OF .

FILED

MAR 1 8 20

1 11,w

AT LEXINGTON

RY D. TRUITT, C'

ANKRUPTCY
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APPROVING CURE AMOUNT PROCEDURES FOR ASSUMED AND ASSIGNED UNEXPIRED LEASES AND

ExEc urORY CONTRACTS; (IV) SCHEDULING A HEARING To CONSIDER APPROVAL OF THE ASSET

SALE; AND (V) APPROVING TIE FORM AND MANNER OF NOTICE OF THE AUCTION AND SALE

PROCEDURES PURSUANT To RULE 2002 OF THE FEDERAL RULES OF BANKRUPTCY PROCEDURE

(doc. no. 1678), dated , December 24, 2002 (the "Sale Order") and (b) AMENDED NOTICE OF

AUCTION, BIDDING PROCEDURES, ASSUMPTION AND ASSIGNMENT OF ExECUTORY CONTRACTS,

UNEXPIRED LEASES, LICENSES AND PERMITS, AND HEARING FOR AN ORDER AUTHORIZING THE

SALE OF THE DEBTORS' ASSETS (doc. no. 1756) ("Notice of Bidding Procedure"). The Court,

being fully advised of the relevant facts and having heard the arguments of counsel at the Sale

Hearing, and after due deliberation and sufficient cause appearing therefor :

THIS COURT HEREBY FINDS THAT :

A.

	

The Court has jurisdiction over the matter vursuant to 28 U .S.C. of 157 and 1334 .

B . Notice of the Sale Hearing was adequate and sufficient under the circumstances

and complied in all respects with the applicable provisions of the Sale Order, the Notice of

Bidding Procedures, the Bankruptcy Code, the Bankruptcy Rules and the Local Bankruptcy

Rules .

C. On January 23, 2003, Hidden Splendor submitted a good faith, bona fide offer

(the "Hidden Splendor Offer") to purchase the property identified in numbered paragraph 1

below (the "Horizon Mine Property') . The Hidden Splendor Offer, as modified by Hidden

Splendor's stipulation to the Debtor's counsel dated January 29, 2003, was deemed by the

Debtors to qualify as an Initial Accepted Offer (as defined in the Notice of Bidding Procedures) .

D.

	

On January 23, 2003, Hidden Splendor filed an objection (doc. no. 1788) (the

"Hidden Splendor Objection") in the form of a letter to the Court, to the cure amount listed in



0

Exhibit A -to the Debtors' NOTICE OF CURE CLAIMS PROCEDURE AND AMOUNT OF CURE CLAIMS

FOR ASSUMPTION AND ASSIGNMENT OF EXECUTORY CONTRACTS, UNEXPIRED LEASES, LICENSES

AND PERMITS IN CONJUNCTION WITH SALE OF DEBTORS' ASSETS for that certain Mining Lease

(the "Mining Lease"), dated February 1, 1995, by and between Hidden Splendor, Owner, and

Horizon Coal Corporation, Lessee, as amended by Amendment dated June 30, 1997 and Second

Amendment dated November 1, 1998, which Mining Lease was subsequently assigned in 1999

to Lodestar Energy, Inc.

E.

	

Hidden Splendor has made its own independent inspection .of the Horizon Mine

Property, any liabilities of the Debtors that will be assumed by Hidden Splendor in connection

with its purchase thereof and all such other matters relating to or affecting the Horizon Mine

Property as Hidden Splendor has deemed necessary and appropriate . . Hidden Splendor has

acknowledged that in iroceed;g ;Yiuh its purchase of the Horizon Mine Property and the

assumption of all of the Debtors' rights duties and obligations relating thereto, it has done so

solely. upon its independent inspection and investigation of the Horizon Mine Property .

F. In accordance with the sale procedures set forth in the Notice of Bidding

Procedures (the "Sale Procedures"), Hidden Splendor has provided the Debtors with an Initial

Deposit (as defined in the Notice of Bidding Procedures), equal to $10,000 .00, corresponding to

ten percent (10%) of its Initial Accepted Offer .

G. The Debtors determined at the Auction, which was conducted in accordance with

the Sale Procedures, that the Hidden Splendor Offer was the highest and best offer and the Final

Accepted Offer (as defined in the Notice of Bidding Procedures) for the Horizon Mine Property .
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H.

	

On January 31, 2003, the United States Trustee filed his Notice of Appointment

of Chapter I 1 Trustee, whereby Mr . William Bishop was appointed as the Chapter I 1 Trustee

(the "Trustee") in the Cases under section 1104 of the Bankruptcy Code .

I . Thereafter, an objection was made by Blue Ridge Services, LLC ("Blue Ridge")

to the sale of certain equipment to Hidden Splendor . The matter was settled by the parties, with

the settlement terms incorporated in that certain Order Approving Stipulation and Authorizing

Sale to Blue Ridge of Certain _of Debtors' Utah Properties (`Blue Ridge Order"), and also

incorporated herein as set forth below. The Blue Ridge Objection was withdrawn . No other

objections were made to the sale of the Horizon Mine Property to Hidden Splendor .

NOW, THEREFORE, IT IS ORDERED THAT :

1 .

	

The sale of the Horizon Mine Property (the "Sale"), at the Purchase Price (as

defined in the Notice of Bidding P oced.,~ee) o f e Inn nnn nn ~. e ., .. a '

	

V` 11 liens,.vvvuww v~ Wyvv,~vv.v~, 11 vv al~lll lllr~ll 1"1 1

	

claims

and encumbrances (collectively, the "Liens"), pursuant to sections 365(f) and (m) of title 11 of

the United States Code is hereby approved, contingent upon the closing of such sale (the

"Closing") no later than 1 I days after the date of the entry of this Order . The Closing may occur

after 11 days after the entry of this Order upon the mutual consent of Hidden Splendor and the

Trustee. For purposes of this Order, the Horizon Mine Property shall consist of

A.

	

The Mining Lease, which includes all right, title and interest of Hidden Splendor

in the following described lands situated in Carbon County, State of Utah :

Township 13 South, Range 8 East, SLM

Section 8 :

	

SE%SW'/+
Section 16 :

	

W%SE%
Section 17 :

	

NW'%NE%, W'/SE1,
SEISEV4, S%NWV4,
N%SW'/,, SE%SW'/,,
excluding a 66 foot right-of-



J
way within the E / S W V4
referred to as the "Realigned
Parcel" and more particularly
described in Exhibit A to
Attachment I of the Lease

Section 20 :

	

NE%NW%, NW'/.NE'/.,
SE'/•NE%

Section 21 :

	

Nw%NE'/,
Including a 66 foot wide roadway
containing approximately -1 .31 acres
referred to as the "Vacated Parcel" and
more particularly described in Exhibit B to
Attachment I of the Lease

(containing in total 640.00. acres, more or less)

together with all dumps, plants, fixtures,
improvements, rights and privileges, in
anywise belonging .

B . United States Department of the Interior Bureau of Land Management Coal Lease

UTU-74804 (the "RT,M T P~ u " 1 ;'' m_med to Horizon Mining, LLC under date of September 1,

1998, pertaining to the following described lands :

Township 13 South, Range 8 East, SLM

Section 6 :

	

SE'/.SW%, S%SE%,
NW'/,SE%

Section 7 :

	

Lots 1-3, E'/2, E%W'/z
Section 8 :

	

SW'/,NE'/<, NW%NW'/,
S%2NW'/., N%SWI,
SW'/.SW'/., W%SEV

Section 17: N%2Nw%, SWINE''/,
Section 18 :

	

NE%NE/

C.

	

Water Lease Agreement (the "Water Lease") between Florence A . Sweet and

Horizon Coal Corporation, dated May 1, 1993, pertaining to certain described water rights .

D. Water Right Lease and Sale Agreement (the "Water Right Lease") between

Mountain Coal Company and E. E. Peirce, dated April 7, 1993, assigned to Horizon Coal

Corporation under date of June 12, 1996, pertaining to certain described water rights



0
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(b)

U

E.

	

Grant of Easement (the "Easement") dated January 3, 2001, by Steve Stamatakis

and Pete Stamatakis to Lodestar Energy, Inc., covering certain described lands .

F .

	

All of the Debtors' interest in any and all cash bonds, accounts receivable .

inventory, machinery and equipment, general intangibles, . contracts and leases, furniture, fixtures

and real property, permits, easements and any and all other property located on the Horizon Mine

premises as of the date of this Order, and specifically including those items identified as owned

or leased by Lodestar Energy, Inc. on the November 2002 Daley-Hodkin Appraisal Corporation

Horizon Mine Asset List ("List"), including the following items that are not presently located on

the Horizon Mine premises but are hereby deemed Horizon Mine Property and expressly subject

to this Order:

(a)

	

Located at Oak Leaf Trucking in Loma, Colorado :

1 TTn~~rvrnttnri P

	

flrilt~r TncY,-"nil/P nnr

	

TM -AA _S_A T:

Dual Mast, Electric
w/ accessories

1 Forklift Truck with accessories

	

Caterpillar

1991 Feeder Breaker

Located at D&D Equipment & Supply in Helper, Utah :

I 1977 Wheel Loader

	

Caterpillar

	

980B
w/ attachments

(c)

	

Loaned to Genwall Resources Inc . in Huntington, Utah :

1 Hydraulic Core Drill

	

Hagby

	

ONRAM 100
w/ Hydraulic Power Pack .
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Specifically excluded from this sale and Order are the following equipment on the List :

(a)

	

the uninstalled belt conveyer which was located at Mountain States
(including belting and rollers) ;

(b)

	

3 Ford pickup trucks .

2 . Specifically excluded from the Horizon Mine Property and the Additional Utah

Properties under the Blue Ridge Order are the following six pieces of equipment (the 'Disputed

Assets'), which Disputed Assets shall remain the property of the Debtors and the Debtors'

estates to be dealt with as follows :

One (1) Allis-Chalmers vibrator
One (1) Jeffrey crusher
Fletcher roof support cores, serial numbers 92900, 92901, 92902 and 92903

A. Consistent with the terms of the Blue Ridge Order, entered concurrently herewith

and relative to the Disputed Assets, Blue Ridge, as agent for the Trustee, and without fee or

commission other than the distribution provided below, shall sell the Disputed Assets, provided,

however, no such sales shall occur until after the Court has entered the Blue Ridge Order and the

Trustee has executed and delivered to Blue Ridge the Bill of Sale and Quit Claim Deed (both

defined in the Blue Ridge Order) as required by paragraph 10 of the Blue Ridge Order, and that

the Trustee shall review and approve all such sale(s) and execute the necessary documents to

complete such sale(s) .

B. All proceeds of all sales of the Disputed Assets shall be remitted to and made

payable to the Trustee . All sales of the Disputed Assets shall be pursuant to arms length, good

faith negotiations, and all sales shall be to parties that are not affiliated with the Trustee, the

Debtors, Hidden Splendor or Blue Ridge .

C.

	

All proceeds received by the Trustee from the sales of Disputed Assets shall be

remitted by the Trustee, as follows: 50% to Blue Ridge and 50% to Hidden Splendor, provided,
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however, that if the sale to Hidden Splendor pursuant to the Hidden Splendor Offer at the

January 30, 2003, auction does not close by April 30, 2003, then all Proceeds shall be remitted

to Blue Ridge and furtherprovided, however, that the Proceeds from the sales of the Disputed

Assets and the transfer of such Proceeds to Blue Ridge and Hidden Splendor, as provided above,

shall not be subject to any prior liens, claims or encumbrances .

3 .

	

Contingent upon the Closing of the Sale of the Horizon Mine Property to Hidden

Splendor and the application of-the Cure Amount (as defined below) to the Purchase Price ; the

Hidden Splendor Objection is hereby withdrawn in its entirety .

4 . To effectuate the sale to Hidden Splendor, the Trustee is hereby authorized,

pursuant to section 365(b) of the Bankruptcy Code, to assume all leases and other executory

contracts pertaining to the Horizon Mine Property and to assign them to Hidden Splendor .

5 . Any and all Liens shall attach to the net proceeds received by the Trustee from the

sale of the Horizon Mine Property with the same force and effect they now have, subject to

further order of the Court, and any parties in interest holding any such liens are hereby directed

to execute appropriate documentation releasing and terminating the same and to deliver such

documentation to Hidden Splendor or its counsel .

6. The Trustee is hereby authorized and ordered to execute documents conveying the

Horizon Mine Property to Hidden Splendor on the Closing date by Bill of Sale pursuant to the

terms of the Sale Procedures, the Notice of Bidding Procedures and the Sale Order and to

execute any and all other documents that may be required to complete transfer of the Horizon

Mine Property, as described herein, to Hidden Splendor, including those documents necessary to

satisfy approval requirements of regulatory agencies, without further order of this court .
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7. The amount necessary to cure all defaults under the Mining Lease (the "Cure

Amount") is $11,368 .31, which amount shall be credited at Closing toward the Purchase Price,

as described in paragraph 8, below .

8 .

	

The Initial Deposit *for the Horizon Mine Property shall also constitute the Final

Deposit (as defined in the Notice of Bidding Procedures), which Final Deposit has been paid

timely by Hidden Splendor, in accordance with the Sale Procedures .

9 .

	

At the Closing, Hidden Splendor shall deliver to the Trustee an amount of

immediately available funds equal to the Purchase Price less the Cure Amount and Final Deposit .

10 . The sale of the Horizon Mine Property to Hidden Splendor is AS IS, WHERE IS

and WITH ALL FAULTS, and without any representations or warranties whatsoever of the

Debtors, the Trustee, their agents or representatives, express or implied, of any bind, nature or

description, including, without limitation, any warranty of merchantability or fitness for a

particular purpose or any express or implied warranty as to the nature, quality, value or condition

of any portion of the Horizon Mine Property.

DATED:	MAR 18 2003

B Y THE COURT :

HON. OSEPH M. SCOTT, JR., JUDGE
UNITED STATES BANKRUPTCY COURT
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Sam P. Burchett, Esq .
200 West Vine St., Suite 400
Lexington, KY 40507-1620
Telephone: (859) 226-2100
Facsimile: (859) 226-2105
Email : spburchettQaol.com

Local Counsel for Hidden Splendor Resources Ltd .

Pursuant to Local Rule 9022-1(c), Sam P . Burchett shall cause a copy
of this Order to be served on each of the parties designated to receive
this order pursuant to Local Rule 9022-1 (a) and shall file with the
Court a certificate of service of the Order upon such parties within
ten (10) days hereof.

APPROVED AS TO FORM :

GREENBAUM, DOLL & MCDONALD

l

(aw)1671ro7/plead/sale order

pj-4t'-~-/

Local Counsel for Blue Ridge Services, LLC
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STATE OF	&,,.L"~-	)
U

COUNTY OF N11, R ..t,

Document tit

The foregoing instrument was	 -~ I (Z,~_~c
.r	, 2003, by William

Energy, Inc. and Lodestar Holdings, Inc .

My Commission Expires :

;J3--0-5

ASSIGNMENT OF PERMIT

(Number C/007/020)

LODESTAR ENERGY, INC ., a Delaware corporation ("Assignor"), by William
D . Bishop, in his capacity as Chapter 11 Trustee of Lodestar Energy, Inc. and Lodestar
Holdings, Inc., the debtors In re Lodestar Energy, Inc ., Case Nos . 01-50969 and 01-
50972 jointly administered under i Case No . 01-50969 pending in the United States
Bankruptcy Court for the Eastern District of Kentucky, Lexington Division, for good and
valuable consideration, the receipt and sufficiency of which is hereby acknowledged,
hereby assigns and transfers to HIDDEN SPLENDOR RESOURCES, LTD ., a Nevada
corporation, whose address is 50 West Liberty Street, Suite 880, Reno, Nevada 89501

("Assignee"), that certain Pen-nit No. C/007/020 dated October 11, 2001 issued to
Assignor by the State of Utah Division of Oil, Gas and Mining for the Horizon No . 1
Mine to conduct coal mining and reclamation operations on lands situated in Carbon
County, Utah described in the Permit, in accordance with the March 18, 2003, ORDER
ISSUED BY THE COURT PURSUANT TO SECTIONS 105(A), 363, 365, 503, AND
507 OF THE BANKRUPTCY CODE AUTHORIZING SALE TO HIDDEN
SPLENDOR. RESOURCES, LTD. OF CERTAIN DEBTORS' PROPERTY FREE AND
CLEAR OF ALL LIENS. CLAIMS AND ENCUMBRANCES .

DATED this 2,A-day of P1 &,._-L , 2003 .

:ss .

William D. Bishop, in his capacity as
Chapter 11 Trustee of Lodestar Energy,
Inc. and Lodestar Holdings, Inc .

acknowledged before me this e 9 day of
D . Bishop, Chapter 11 Trustee of Lodestar

/1

	

,
	 aZaL e~7- 19	7	

Notary Public -S L air a-
Residing at ,	
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WHEN RECORDED RETURN TO :
Oliver W . Guslice, Jr.
Pruitt, Gushee & Bachtell
1850 Beneficial Life Tower
Salt Lake City, UT 84111-1495

LODESTAR ENERGY, INC., a Delaware corporation ("Assignor'), by William
D. Bishop, in his capacity as Chapter 1 I Trustee of Lodestar Energy, Inc . and Lodestar
Holdings, Inc ., the debtors In re Lodestar Energy, Inc ., Case Nos. 01-50969 and 01-
50972 jointly administered under Case No . 01-50969 pending in the United States
Bankruptcy Court for the Eastern District of Kentucky, Lexington Division, for good and
valuable consideration, the receipt and sufficiency of which is hereby acknowledged,
hereby assigns and transfers to HIDDEN SPLENDOR RESOURCES, LTD., a Nevada
corporation ("Assignee"), 50 West,Liberty Street, Suite 880, Reno, Nevada 89501, all of
Assignor's right, title and interest, ; in and to the Mining Lease, water rights and leases,
easements and other Horizon Min6 property described in Exhibit A attached hereto and
made a part hereof for all purposes, free and clear of all liens, claims and encumbrances
in accordance with the March 18, 2003, ORDER ISSUED BY THE COURT
PURSUANT TO SECTIONS 105(A), 363, 365, 503, AND 507 OF THE
BANKRUPTCY CODE AUTHORIZING SALE TO HIDDEN SPLENDOR
RESOURCES, LTD . OF CERTAIN DEBTORS' PROPERTY FREE AND CLEAR OF
ALL LIENS, CLAIMS AND ENCUMBRANCES .

IN WITNESS WHEREOF, the undersigned has executed this Assignment as of
this

	

- day of	Ave .c.u-		, 2003 .

STATE O F

COUNTY OF -	,	

Docinnienr +t"

as.

J

ASSIGNMENT

The foregoing instrument was acknowledged before me thisay''day of
	'YY1.	 2003, by William D. Bishop, Chapter 11 Trustee of Lodestar

Energy, Inc . and Lodestar Holdings, Inc .

My Commission Expires :
tnrv ii

	

r.4 V0,1

Residing at :

	

.~.~.. -L-1-Ex

William D. Bishop, in his capaci as
Chapter 11 Trustee of Lodestar Energy,
Inc. and Lodestar Holdings, Inc .
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EXHIBITA

Attached to and made a part of Assignment from Lodestar Energy, Inc .,
by William D . Bishop, Chapter 11 Trustee, to Hidden Splendor Resources, Ltd .

dated	,JIA-Y"I+Z4-

	

2003.

(1) Mining Lease dated ;February 1, 1995 by and between Hidden Splendor
Resources, Ltd., a Nevada corporation, Owner, and Horizon Coal Corporation
("Horizon"), Lessee (Memorandum of Mining Lease recorded February 28, 1995 in Book
354, Page 699, records of Carbon County, Utah), as amended by Amendment of Mining
Lease dated June 30, 1997 by and between Hidden Splendor Resources, Ltd ., as Owner,
and Horizon Coal Corporation, as Lessee, and as further amended by Second Amendment
of Mining Lease effective November 1, 1998 between Hidden Splendor Resources, Ltd .,
as Owner, and Horizon Mining, LLC, a Utah limited liability corporation ("Lessee"),
covering the following described lands situated in Carbon County, State of Utah :

Township 13 South, Range 8 East, SLM

Section 8 :

	

SEYSW'/
Section 16 :

	

W%2SE'/
Se. i1Ul1 1 % . 1V W /41N V V4, w'/2,t %4,

SE'/SE' , S%2NW%,
N'i2SW'/, SE'/ SW'/,
excluding a 66 foot right-
of-way within the E%2SW'/
referred to as the
"Realigned Parcel" and
more particularly described
in Exhibit A to Attachment
I of the Lease

Section 20 : NE'lNW'/, NW'/NEI,
SE'/NE%

Section 21 : NW'/NE'/
Including a 66 foot wide roadway
containing approximately 1 .31 acres
referred to as the "Vacated Parcel" and
more particularly described in Exhibit B to
Attachment I of the Lease

(containing i ci total 640 .00 acres, more or less)
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together with all dumps, plants, fixtures,
improvements, rights and privileges, in
anywise belonging ;

(2) Water Lease Agreement (the "Water Lease") between Florence A . Sweet
and Horizon Coal Corporation dated May 1, 1995 (Memorandum of Water Lease
Agreement dated May 1, 1995, recorded June 14, 1995 in Book 358 at Page 493, records
of Carbon County, Utah) covering Water Rights Numbers 91-94, 91-353, and 91-330
with points of diversion in Sections 18 and 19, Township 13 South, Range 8 East, SLM,
Carbon County, Utah, assigned to Lodestar Energy, Inc . by Horizon Mining LLC under
Deed and Assignment dated July 14, 1999, recorded in Book 439 at Page 85, records of
Carbon County, Utah .

I
(3) Water Rights Lease a>7d Sale Agreement between Mountain Coal Company

and E. E . Peirce dated April 7, 1993 covering Water User's Claim #91-4956 and the right
to use a facility known as Sweet's Canyon Pond in SW%SW'/ Section 17, Township 13
South, Range 8 East, SLM, Carbon County, Utah (assigned to Horizon Coal Corporation
June 18, 1996) and assigned to Lodestar Energy, Inc . under Deed and Assignment dated
July 14, 1999 recorded July 16, 1999 in Book 439 at Page 85, records of Carbon County,
Utah .

(4) - Grant of Easement from Steve Stamatakis and Pete Stamatakis to Lodestar
Energy, Inc. dated January 3, 2001 affecting the following real property in Carbon
County, Utah :

Township 13 South, Range 8 East, SLM

Section 9 : NW V4

Section 18 : N'/2NW'/, NE'/NE'/

(5) Any and all cash bonds, accounts receivable, books, records, coal
inventory, machinery, general intangibles, contracts and leases, buildings, fixtures and
improvements on the land and any other easements, rights-of-way and related facilities .

Exhibit A
Page 2 of 2

Section 4 : W'/2, W1/2NE%, NW'/ SE'/
Section 5 : NW'/, W'/2SE%, SW%SE'/,

Section 6 : ,
SE'/SW'/
NE%, SE'/, SW'/,

Section 7 :
SE'/NW'/
NW'/, SE%, SE'/NE'/,

Section 8 :
SE / S W'/, N'/2S W'/
N%2S'/, S'/2NW'/,
NE'/NW'/, NE'/
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roads, and all other rights, privileges and uses belonging to the Horizon Mine and
connected in any manner to the Hotizon Mine land, leases, water and water rights owned
or held by Assignor .

(6)

	

The exclusive right to use the name "Horizon" and "Horizon Mine" so far
as Lodestar Energy, Inc . has the power to assign such exclusive right .

Exhibit A
Page 3 of 3
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WHEN RECORDED RETURN TO :
Oliver W. Gushee, Jr .
Pruitt, Gushee & Bachtell
1850 Beneficial Life Tower
Salt Lake City, UT 84111-1495

ASSIGNMENT

LODESTAR ENERGY, INC., a Delaware corporation ("Assignor"), by William
D . Bishop, in his capacity as Chapter 11 Trustee of Lodestar Energy, Inc . and Lodestar
Holdings, Inc ., the debtors In re Lodestar Energy, Inc .,, Case Nos. 01-50969 and 01-
50972 jointly administered under Case No . 01-50969 pending in the United States
Bankruptcy Court for the Eastern District of Kentucky, Lexington Division, for good and
valuable consideration, the receipt and sufficiency of which is hereby acknowledged .
hereby assigns and transfers to HIDDEN SPLENDOR RESOURCES, LTD ., a Nevada
corporation ("Assignee"), 50 West Liberty Street, Suite 880, Reno, Nevada 89501, all of
Assignor's right, title and interest, in and to the following :

United States Department of the Interior Bureau of Land Management Coal Lease
UTU-74804 dated effective September 1, 1998 covering the following described land
situated in Carbon County, State of ;ttah :

containing 1,288.49 acres, more or less ;

and the balance of the cash bond,(BLM Bond No . UT1214) deposited by Assignor on
March 29, 2001 with the Utah ;State Office of the Bureau of Land Management,
Department of the Interior, to covir one (1) year's rental plus two (2) remaining annual
installments on the lease bid for U1U-74804 ;

fi-ee and clear of all liens, claims and encumbrances in accordance with the March 18,
2003, ORDER ISSUED BY THE COURT PURSUANT TO SECTIONS 105(A), 363,
365, 503, AND 507 OF THE BANKRUPTCY CODE AUTHORIZING SALE TO

Township 13 South, Range 8 East, SLM

Section 6 : SE%SW',4, S'/2SE'/,

Section 7 :
NW'/ SE'/
Lots 1-3, E'/2, E%ZW'/z

Section 8 : SW%NE'/, NW'/NW'.•/4,

Section 17 :

S',%NW%, N%ZSW%,
SW%S W'/, W'/2SEi!1
NYZNW'/, SW'/NE'

Section 18 : NE '/NE%
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HIDDEN SPLENDOR RESOURCES, LTD . OF CERTAIN DEBTORS' PROPERTY
FREE AND CLEAR OF ALL LIENS, CLAIMS AND ENCUMBRANCES.

DATED this U'day of VAP,-(z4,W	2 2003 .

William D. Bishop, in his capacity as
Chapter 1 I Trustee of Lodestar Energy,
Inc. and Lodestar Holdings, Inc .

STATE OF	U`l`-	)

COUNTY OF	

The foregoing instrument was acknowledged before me this ,1/''' day of
	cu	, 2003, by William D. Bishop, Chapter 11 Trustee of Lodestar

Energy, Inc . and Lodestar Holdings, Inc .

My Cep . mission Expires:	 L~-a •tIt.~, .f-	e-
<-Notary Public S Lc -~

7 - rj--e-0lb-		Residing at :

:ss .

I
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DESIGNATION OF OPERATOR

LODESTAR ENERGY, INC ., a Delaware corporation ("Assignor"), holder of
Mining Permit Number C/007i020 for the Horizon No . 1 Mine ("Permit") on the records
of the Utah Division of Oil, Gas and Mining ("DOGM"), by William D. Bishop, in his
capacity as Chapter I1 Trustee of Lodestar Energy, Inc. and Lodestar Holdings, Inc .
("Assignor") the debtors In re Lodestar Energy, Inc ., Case Nos . 01-50969 and 01-50972
jointly administered under Case No. 01-50969 pending in the United States Bankruptcy
Court for the Eastern District of Kentucky, Lexington Division, hereby designates
Hidden Splendor Resources, Ltd ., a Nevada Corporation qualified to do business in the
State of Utah, whose address is 50 West Liberty Streei, Suite 880, Reno, Nevada, 89501,
as its operator and local agent, with full authority to act in its behalf in complying with
the terms of the Pennit and regulations applicable tl;icreto and on whom DOGM may
serve written or oral instructions, with copies to the undersigned, in securing compliance
with the applicable regulations with respect to the lands subject. to the Permit .

It is understood that this Designation of Operator does not relieve the Assignor of
responsibility for compliance with the terms of the Permit and the applicable regulations .
It is also understood that this Designation of Operator does not constitute an assignment
of any interest in the lands .

In case of default on the part of the designated operator, the Assignor will
promptly comply with all applicable regulations and orders of DOGM .

The Assignor agrees promptly to notify DOGM of any change in the Designated
Operator .

LODESTAR ENERGY, INC .

Date : HA," 14- &W3	

Document 93

By :
William D. Bishop, in his capacity
as Chapter 1 1 Trustee of Lodestar
Energy, Inc. and Lodestar
Holdings, Inc .



0 HIDDEN SPLENDOR RESOURCES, LTD .

Lodestar Energy, Inc .
/o William D. Bishop, Chapter 11 Trustee
Quintana Coal Company, Suite 235
2525 Harrodsburg Road
Lexington, KY 40504

50 WEST LIBERTY ST STE 880
RENO N VZI

March 24, 2003

BANK OF AMERICA PLAZA

Re: Designation of Operator, Horizon
No. 1 Mine
Carbon County, Utah

Included among the closing documents are an Assignment of Permit
(No . C/007/020) to Hidden Splendor Resources, Ltd . ("Hidden Splendor") and a
Designation of Operator for Mining Permit No . C/007/020, both of which are being
executed by the Trustee in his capacity as Chapter 1 l Trustee for Lodestar Energy, Inc .
and Lodestar Holdings, Inc .

Per your request, Hidden Splendor hereby agrees that during the period prior to the
Utah Division of Oil, Gas and Mining ("DOGM") approval of transfer of Permit
No . C/007/020 to Hidden Splendor, in which Hidden Splendor shall have assumed
possession and orderly supervision of the area of the mining permit under the
Designation of Operator, Hidden Splendor agrees to indemnify and hold Lodestar
Energy, Inc. and the Trustee harmless and defend them against any and all claims,
demands, suits, costs, judgments, damages, losses, fines, liabilities and costs arising or
related to the operations or conduct of Hidden Splendor occurring during such period
until the approval of the transfer of Permit No . C/007/020 has been delivered by DOGM
to Hidden Splendor and the Trustee .

Signed :

Cecil Ann Walker
President

OWG: mf
1671 .07
Enclosures
11671MkorrlBishop 3-03 .doc

TELEPHONE (775) 322-0626



0

0

IN REPLY REFER TO :
3453
UTU-74804
(UT-924)

United States Department of the Interior

BUREAU OF LAND MANAGEMENT
Utah State Office
P.O. Box 45155

Salt Lake City, UT 84145-0155
www.ut.blm.gov

NOTICE

Hidden Splendor Resources, Inc . Coal Lease
57 West 200 South, #400 UTU-74804
Salt Lake City, Utah 84101

Transfer of Lease Interest By Operation of Law
Name Change Recognized

Amended Notice

On April 1, 2003, an order of the court regarding bankruptcy proceedings jointly administered
under Case No . 01-50969 (Chapter 11) (Lodestar Energy, Inc ., Lodestar Holdings, Inc .. and
Industrial Fuels Minerals Co ., Debtors) was filed in this office . By this instrument, filed March
18, 2003, in the United States Bankruptcy Court for the Eastern District of Kentucky, Lexington
Division, Hidden Splendor Resources, Ltd . received 100 percent of the interest in Federal coal
lease UTU-74804 .

The transfer of interest is recognized effective March 18, 2003 . Acceptable evidence has been
submitted to this office that Hidden Splendor Resources, Ltd. has changed its name to Hidden
Splendor Resources, Inc . The name change is hereby recognized effective the date of this notice .

The assignment, executed by William D . Bishop, in his capacity as Chapter 11 Trustee of
Lodestar Energy, Inc. and Lodestar Holdings, Inc ., is unnecessary. The court order conveyed the
interest in the lease to Hidden Splendor.

The principal on BLM Bond No . UT1214 will be changed to Hidden Splendor Resources, Inc .
However, the bond amount is now down to $4,000 . We require a minimum lease bond of
$5,000. Please submit the additional $1,000 as soon as possible. Production on the lease will
require a further increase in the bond to cover three months royalty .

The principal on BLM Bond No. UT1240, which is a $10,000 cash bond on a water
monitoring well on the lease, will also be changed to Hidden Splendor Resources, Inc ., in
accordance with the court order (Page 6, Paragraph F) .
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IN REPLY REFER TO :

3453
UTU-74804
(UT-924)

United States Department of the Interior
0

BUREAU OF LAND MANAGEMENT
Utah State Office
P.O. Box 45155

Salt Lake City, UT 84145-0155
www.ut.blm.gov

NOTICE

Hidden Splendor Resources, Inc . : Coal Lease
57 West 200 South, #400 : UTU-74804
Salt Lake City, Utah 84101

Transfer of Lease Interest By Operation of Law
Name Change Recognized

On April 1, 2003, an order of the court regarding bankruptcy proceedings jointly administered
under Case No. 01-50969 (Chapter 11) (Lodestar Energy, Inc., Lodestar Holdings, Inc ., and
Industrial Fuels Minerals Co ., Debtors) was filed in this office. By this instrument, filed March
18, 2003, in the United States Bankruptcy Court for the Eastern District of Kentucky, Lexington
Division, Hidden Splendor Resources, Ltd . received 100 percent of the interest in Federal coal
lease UTU-74804 .

The transfer of interest is recognized effective March 18, 2003 . Acceptable evidence has been
submitted to this office that Hidden Splendor Resources, Ltd . has changed its name to Hidden
Splendor Resources, Inc . The name change is hereby recognized effective the date of this notice .

The assignment, executed by William D. Bishop, in his capacity as Chapter 11 Trustee of
Lodestar Energy, Inc. and Lodestar Holdings, Inc ., is unnecessary. The court order conveyed the
interest in the lease to Hidden Splendor.

The principal on BLM Bond No. UT1214 will be changed to Hidden Splendor Resources, Inc .
However, the bond amount is now down to $4,000 . We require a minimum lease bond of
$5,000. Please submit the additional $1,000 as soon as possible . Production on the lease will
require a further increase in the bond to cover three months royalty .

In researching this lease, it was discovered that Lodestar holds an additional $10,000 bond (BLM
Bond No. UT1240) on a water monitoring well located on the lease . It appears that this was not
covered by the court order . This bond will remain as is until an acceptable replacement bond is
submitted to this office .

1 6 W
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Federal coal lease LJTU-74804 was issued effective September 1, 1998. At time of issuance it
contained an estimated minable reserve of 6 .3 million tons . 63,000 tons must be mined by
September 1, 2008, in order to achieve diligent development required by the terms and
conditions of the lease (copy enclosed) .

There are no more bonus bid payments due on this lease . Rental of $3,867 is due by the first of
September each year.

We approved a Category 1 royalty rate reduction, for this lease, effective December 1, 1999 .
The royalty rate was reduced to 5 percent for production up to 900,000 tons of coal from the first
three extraction panels, or a period of five years from the effective date, whichever occurs first .
The reduction is subject to an annual submission of a certified statement that the conditions that
justified the granting of the reduction continue to exist .

A re-certification statement was received in this office on November 14, 2002 . Approval of the
re-certification wi 1l not occur until the lease bond is increased to the minimum of $5,000 .

/s/ Robert Lopez

Robert Lopez
Chief, Branch of
Minerals Adjudication

Enclosures :
1 .

	

Bond Form 3404-1 (1 p double sided)
2.

	

Copy of Lease (7 pp)

cc :

	

Pruitt, Gushee & Bachtell, Attn : Oliver W. Gushee, Jr., Ste. 1850 Beneficial Life Tower
Salt Lake City, Utah 84111-1495 (w/encl .)

Price Coal Office (Attn : Steve Falk)
MMS, MRM, Solid Minerals Staff, Attn : Patrick Mulcahy, MS390B2, - Box 25165,
Denver, CO 80225-0165
MMS, Attn : Cherry Mallard, MS 3030, Box 25165, Denver, CO 80225-0165
Lodestar Energy, Inc., 251 Tollage Creek, Pikeville, KY 41501
Lodestar Energy, Inc ., HC 35 Box 370, Helper, UT 84526
Accounts (Attn: Dave Mascarenas)
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Appendix 2-2
Insurance and Newspaper Acknowledgments

Insert
New Certification of Insurance

and
Affidavit of Publication
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Chapter 2, Legal and Financial

	

May 2003
Horizon Mine 0

APPENDIX 2-2

INSURANCE AND NEWSPAPER ACKNOWLEDGMENTS



AFFIDA VIT OF PUBLICA TION

STATE OF UTAH)

ss.

County ofCarbon,)

I, Ken Larson, on oath, say that I am the Publisher

ofthe Sun Advocate, a twice-weekly newspaper

ofgeneral circulation, published at Price, State a

true copy of which is hereto attached, was pub-

lished in the full issue of such newspaper for 1

(One) consecutive issues, and that the first publi-

cation was on the 8th day of April, 2003, and that

the lastpublication ofsuch notice was in the issue

of such newspaper dated the 8th day of April,

2003 .

Ken G Larson - Publisher

Subscribed and sworn to before me this 8th day
ofApril2003 .

Notary Public My commission expires January
10, 2007 Residingat Price, Utah

Publication fee, $ 177 .76

LINDA THAYN
NOIARY PUBLIC , STATE of UTAH

845 EAST MAIN
PRICE, UTAH 84501
COMM. EXPIRES 1-10-2001

Notice is hereby given that Hidden Splendor Resources, Inc . ("Hidden Spten
formerly Hidden Splendor Resources, Ltd ., a Nevada corporation, whose add

57 West 200 South . #400, Salt Lake City, Utah 84101, has acquired the
Mine from Lodestar Energy, Inc., a Delaware corporation, by Willam 0. Ws
his capacity as Chapter 11 Trustee of Lodestar Energy, Inc. and Lodestar Hoi

Inc ., the Debtors In Re : Lodestar Energy. Inc., Case Nos . 01-50969
50972, jointly administered under Case No . 01-50969 pending in the United
Bankruptcy Court for the Eastern District of Kentucky, Lei ington DMs
accordance with the March 18, 2003 Order issued by the Court authorizing c
Hidden Splendor Resources, Ltd . Pursuant to Sections 105(a), 363, 365, 503
507 of the Bankruptcy Code of Certain Debtors' Property Free and Clear of AI
Claims and Encumbrances . Hidden Splendor has submitted an application
Utah Division of Oil, Gas and Mining under the provisions of the Utah Adminis
Code Rule R645-303-300 for approval of the transfer of Permit No . C/O0
("Permit') to Hidden Splendor . Upon approval of the Permit transfer, the Perm .
the permit area would be owned or controlled by Hidden Splendor . The perms
Is located In carbon County, Utah and Is described as follows:

Township 13 South_ Range 8 East jJ4

Section 8 : W' SE/4, SE' SW'/4, S' SW'/4NE'/.,

S1hNE'/4SW/4, NEY4NE'/SW'/.NE'/.,
S1,6SW'/4SW'/., NE%SW'/,SW'/.,
SYZNW'/4SW%SW'/4, S'VzNE'/%SW'/4NE'/4,
NE'/NE'hSW'/., SE'ANWY,NE'SWY4,
SE'/ISE'/4SE'/NWY4, SE%.SE'/NW' SW'/4,
Portion NW'4NEY4SW'hNE/4,
Portion NEV4NW'/4SWY.NEV4,
roruon SE'Y4NW/4SW'/•NE'/.,
Portion SW/4NW%.SW/4NE'h,
Portion SW'ANW'/4NE'/4SW'h,
Portion NWY4NW'/4NE'/4SWYY,
Portion NE'/4NW'/4NEY4SW'/d,
Portion SE'/4SW'/4SE%4NW/4,
Portion SW'/.SE'/4SE/4NW'h,
Portion NW'/4SE'hSE'/4NW /.,

Portion NE'/ASE'/4SE'hNW'h,
Portion SE'/4NE'/4NWV4SW/4,
Portion NE'/4SE'Y4NW/rSW'h,
Portion NW/4SE%,NW1/4SW'/4,
Portion SW%4SE'/.NW'/4SW'/4,
Portion SEY4SW/4NW'/4SW/4,
Portion NE'/4NW14SW/,SW'/4,
Portion NW'/4NW/,SW/4SWY4

Section 17 : NW'/,NE'/,, N'/4NW'/4SW/4, NE'/4SW'/4,
NW'/4SE'/4, N'hSE'/4SWY4, N'/zSW/4SE'/4,
SW'fNE'/4, NW'/4

Section 18 : NE'/4NE'/4
Section 7 : SE'/•SE'/4SEY4, S 1hSW'/4SEY4SE%,

NE'/.SW'/4SE'/4SE/4, S 1hSE'/4SW/4SE'/4,
Portion NE'/4NE'/4SE'/4SE'/4,
Portion SE'/4NE/4SE'/4SE'/4,
Portion SW'hNE'/4SE%4SE'/4,
Portion SE%,NW'/4SE'hSE'/4,
Portion NWY4SWY4SE'/4SE'/4,
Portion NE'/4SE'/.SW'hSEY4,
Portion NW/4SE'/4SW'/4SE'/4.
Portion SW'/4NW/ASE'/4SE'/4

The permit area of the Horizon Mine contains 711 acres, more or
less, consisting of 305 acres, more or less of Fee coal and 406 acres,
more or less of Federal leased coal .

Division or un, uas a murnry
1594 West North Temple, Suite 1210
P .O . Box 145801
Salt Lake City . UT 84114-5801

Pertinent comments are solicited from anyone affected by this proposes

transfer of the Permit . Such comments should be filed within the next thirty (30'
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Appendix 2-4
Entity Reference File

Insert
Statement of Qualifications submitted to BLM

and
Updated Horizon Mine Permit Violation History

Remove
All Lodestar Energy Corporate Structure

Mine Entities and Violation History



In compliance with 43 CFR 3472 . ;-2, it is hereby stated :

(1)

	

That HIDDEN SPLENDOR RESOURCES, INC. (the "Corporation"), is
incorporated under the laws of the State of Nevada .

(4) That, as of this date, the percentage of common stock of said Corporation,
which is the only class of stock, owned and controlled by or on behalf of persons whom the
Corporation knows to be or who the Corporation has reason to believe are aliens or who have
addresses outside the United States, is as follows :

Less than ten percent (10%) of the outstanding common stock,
which is the voting stock of the Corporation .

(5) That more than ten percent (10%) of the Corporation's outstanding common
stock as shown by the books of the Corporation or is known to be or believed to be owned by
or controlled by each of the following :

Federal Coal
Name

	

Address

	

Citizenship Acreage Holdings

Alexander H. Walker,

	

50 West Liberty, Suite 880

	

U.S.A.

	

Federal Coal Lease
Jr. and Cecil Ann

	

Reno, NV 89501

	

UTU-74804
Walker

(6) That neither the Corporation nor any stockholder identified under paragraph (5)
above nor any affiliate of the corporation hold an interest in any federal coal permits and/or
leases (other than the acreage in UTU-74804, when the Assignment is approved) .

It is hereby certified that the statements made herein are true, complete and correct to
the best of the undersigned's knowledge and belief and that the officer executing this Statement
has full authority to execute instruments of this nature .

Executed this j day of	J~	

STATEMENT OF QUALIFICATIONS
OF

HIDDEN SPLENDOR RESOURCES, INC .

1 2003 .

HIDDEN SPLENDOR RESOURCES, INC .

By:

`.1671' 07\docsi 1671 .07-SOO . doc

(2)

	

That the Corporation is authorized to hold coal leases .

(3)

	

That the names of officers authorized to act on behalf of the Corporation are :

Name Address Title

Cecil Ann Walker 50 West Liberty, #880 President
Reno, NV 89501

Alexander H . Walker, III . 57 West 200 South, #400 Vice President
Salt Lake City, UT 84101

Alexander H . Walker, Jr . 50 West Liberty, #880 Secretary
Reno, NV 89501

Amanda W. Cardinalli 50 West Liberty, #880 Treasurer
Reno, NV 89501
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Chapter 2, Legal and Financial
Horizon Mine

Licenses and permits needed to conduct a coal mining operation are listed below .

LICENSES & PERMITS - HORIZON MINE

May 2003

PERMIT ISSUING AUTHORITY

C/007/020

Construction & Air Quality
DAQE-700-00

Construction, Sedimentation Pond and
Drainage System

Water Rights (leased)

Construction Sewer Facilities

Carbon County Planning & Zoning

UPDES (UTG040019)

MSHA (see Section 112 .700)

Division of Oil, Gas, & Mining
1594 West North Temple, Suite 1210
P.O. Box 145801
Salt Lake City, Utah 84114-5801

Division of Air Quality
150 No. 1950 West
P .O. Box 144820
Salt Lake City, Utah 84114-4820

Division of Water Pollution Control
288 No. 1460 West
P.O. Box 16690
Salt Lake City, Utah 84116-0690

Division of Water Rights
453 S. Carbon Avenue
Price, Utah 84501

Southeastern Utah Health District
6 East Main Street
Price, Utah 84501

Carbon County Courthouse
Price, Utah 84501

State of Utah
Department of Environmental Quality
Water Quality Division
288 No. 1460 West
Salt Lake City, Utah 84114-4870

U.S. Department of Labor
Mine Safety and Health Administration
P.O. Box 25367
Denver, Colorado 80225
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CHAPTER 3

OPERATION AND RECLAMATION PLAN

3.1 Scope

This chapter outlines the scope of operation and reclamation for the Horizon Mine . The proposed
coal mining and reclamation activities will be conducted in compliance with the operation and
reclamation plans .

3.2 Surface Facilities Construction Plans

The Horizon surface facilities will be located in Jewkes Creek Canyon and Portal Canyon (see
Plates 1-1 and 3-1) .

Cross Sections and Maps

Previously Mined Areas. Plates 3-9 and 3-10 show the location and extent of known workings
of active, inactive, or abandoned underground workings, including openings to the surface, within
the permit and adjacent areas . Also areas within these mines that have been second mined . No
previously surface-mined areas are known to exist within the permit area .

The general area in the vicinity of the Horizon Mine has long been used for coal mining . Four
underground operations were formerly located on or within a short distance of the permit area .
These mines were the Consumers, Sweets, National, and Beaver Creek Mines . Sweets, National,
and Consumers were active from the late 1920s to the early 1950s and are presently closed . The
Beaver Creek Mine was opened in 1969 and operated originally under the name of the Gordon
Creek No . 3 Mine . The mine was purchased by General Exploration Co . in 1973 and then again
by Beaver Creek Coal Company in January 1980 . Much of the area to be occupied by the surface
facilities has been disturbed by previous mining operations, with most of the major disturbances
in this area occurring prior to 1950 .

Existing Surface and Subsurface Facilities and Features . Other than the surface facilities
directly associated with the Horizon Mine, no buildings are located in and within 1000 feet of the
permit area . Furthermore, no major electric transmission lines, pipelines, or agricultural drainage
tile fields exist within, passing through, or passing over the permit area .

Prior to construction of the Horizon Mine surface facilities, a public road, and some old concrete
foundations existed within the current disturbed area . However, no intact buildings were present
within the current disturbed area .

Landowner, Right-of-Entry, and Public Interest . Plates 4-1 and 4-2 of Chapter 4 show the
boundaries of lands and the names of present owners of record of surface lands and subsurface
coal, respectively, included in or contiguous to the permit area . Horizon has a legal right to enter

3-1
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and conduct coal mining operations on all of the lands within the permit area, as noted in Chapter
2 of this M&RP and the Appendices 2-1 and 2-3 .
Mining Sequence and Planned Subsidence . The mine plan for the Horizon Mine is presented
on Plate 3-3 . No surface disturbances are currently anticipated within the permit area beyond that
presented in this M&RP (i .e., within the disturbed-area boundary noted on Plate 3-1) . Planned-
subsidence mining methods will be used in all of the underground mine workings shown on Plate
3-3. A buffer zone of one hundred feet is planned along the Beaver Creek where no subsidence
is planned . A line delineating the angle of draw from subsidence is shown on Plate 3-3 . No
subsidence causing mining methods will be practiced in the area between the angle of draw line
and the Beaver Creek .

Subsidence Protection . The Beaver Creek is a perennial stream . Subsidence protection is
planned for this stream . This protection will be accomplished by developing pillar centers on no
less than seventy foot centers (70 foot by 70 foot undeveloped pillar projections) by driving twenty
foot wide entries a fifty foot square pillar will remain . This calculates to an extraction ratio of
approximately fifty percent by area . The remaining support coal should never be less than 48% .

If support pillars have been developed on larger than seventy foot centers, secondary extraction
(i.e . slabbing) may be practiced . In all instances the coal pillar remaining will be at least fifty
percent of the developed centers. There will not be any full extraction of coal pillars in the 100
foot buffer zone and the area delineated by the angle of draw line and the Beaver Creek .

Land Surface Configuration . Surface contours of undisturbed areas adjacent to disturbed areas
associated with the mine are shown on Plate 3-1 . As previously stated, surface disturbances
associated with mining have been in existence in the area since the mid-1920s . As a result, pre-
mining topographic maps do not exist. However, the surface contours in undisturbed areas shown
on Plate 3-1 are considered generally indicative of original land slopes in the vicinity of the mine .

A map showing topographic conditions prior to disturbance by Horizon is provided as Plate 3-6 .

Certification . Where required by the regulations, cross sections and maps in this permit
application have been prepared by or under the direction of, and certified by, qualified registered
professional engineers or land surveyors . As appropriate, these persons were assisted by experts
in the fields of hydrology, geology, biology, etc .

Previously Mined Areas . A certified map showing the location of previously mined areas within
the permit and adjacent areas is provided as Plates 3-9 and 3-10 .

3.2.1 Site Selection and Preparation

Roads and pads that will be constructed in support of the mine will be constructed with a cut and
fill technique. Topsoil resources will be conserved as outlined in Chapter 8 . The surface facilities
will be on privately owned surface .

3-2
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3.2.3.6 Coal Mine Waste

Coal mine waste resulting from mining activities at the Horizon Mine will be handled as outlined
in this section and previously in this M&RP .

Waste Emplacement. Underground Development Waste (UNDW) will be disposed of in
underground workings .

Excess Spoil Fills . No excess spoil (R645-100-200) fills will exist in the permit area .

Impounding Structures Constructed of Coal Mine Waste . No impounding structures will be
constructed of coal mine waste in the permit area .

Disposal of Coal Mine Waste in Special Areas. As indicated previously, coal mine underground
development waste generated at the Horizon Mine will be disposed of in underground workings
within the permit area. MSHA inspectors have verified the storage of underground development
waste meet safety requirements per 30 CFR 75 .304, #1 n 330, 400, and 1 -17 1 i annd wily
inspect future storage. The source of this material will be UNDW resulting from partings and splits
in the coal seam . As indicated in Chapter 6, neither acid- nor toxic-forming materials are present
in the overburden, underburden, or coal (i .e ., the material that will comprise the UNDW that will
be generated from the Horizon Mine) .
The UNDW which will be stowed underground will be backfilled into dead-end panels primarily
near the outer extent of the area to be mined . Backfilling will occur prior to second mining to
ensure that adequate roof support exists in the area . No influence on the active mining operation
is anticipated from the backfilling process .

The underground development waste to be disposed of underground will be transported to the
backfill area by mine haulage equipment and will be in an unsaturated condition . Hence,
underground retaining walls to prevent seepage of the material into the mine workings will not be
necessary .

After second mining, the roof will collapse, causing the UNDW rock in the mine to compact .
Because the UNDW will be emplaced primarily in dead-end panels near the outer extent of the
area to be mined, the surface effect of the backfilling operation will be to reduce the surface
expression of subsidence in an area where subsidence will already be minimal . Hence,
subsidence over the permit area in general will still occur uniformly .

As noted previously, the UNDW will be emplaced in an unsaturated condition using mine haulage
equipment. Hydraulic transport media will not be used to emplace the material . As a result, the
UNDW will not require dewatering, construction of barriers to retain water underground which
might drain from the waste, or treatment of water from the waste which might be discharge to
surface streams . Hence, no impacts on the hydrologic regime are anticipated due to disposal of
the underground development waste in the underground workings .

April 2004
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Underground Development Waste . No underground development waste will be disposed of on
the surface in the permit area .

Coal Processing Waste . No coal processing waste will be generated within the permit area .

Coal Processing Waste Banks, Dams, and Embankments . No coal processing waste banks,
dams, or embankments will exist within the permit area .

Refuse Piles . No coal mine waste will be disposed of on the surface in the permit area .

Sediment Pond and Ditch Clean-out Material . Materials removed during the cleaning of both
the surface ditches and the sediment pond will be placed in the areas designated on Plate 3-1 or
disposed of at a State-approved solid waste disposal area . The materials associated with the
clean-out should be clean and not degrade surface or underground water . Collectively the
designated areas will store approximately 260 cubic yards . If the need arises, the clean-out
material will be sampled and tested according to R645-301-233 and if found acceptable will be
used as substitute topsoil or fill material .

The material stockpile behind the substation will contain 150 cubic yards and the stockpile behind
the fan will contain 110 cubic yards. The stockpiles will have 2:1 slopes and the material in the
stockpiles will be seeded in the Fall of 2000 .

The material will be routinely compacted and a berm will be constructed around the perimeter of
the pile to retain the soil within the storage area . Operation of the storage site will be conducted
in accordance with all Utah and Federal Regulations

The Sediment Pond has been designed and certified and the pond will be cleaned out as
discussed in Chapter 7 .

3.2.3.7 Management of Mine Openings

Locations of the Hiawatha seam portals are shown on Plate 3-1 . One of these openings serves
as primary pathway for ingress and egress of personnel and machinery, one serves as a beltway
for removal of coal from the mine, and one is used for mine ventilation .

Each underground mine opening will be protected from deterioration through the installatibn of
steel sets and timbers. Concrete and liner plate steel may also be used .

Any portals which become temporarily inactive in the permit area, but have a further projected
useful service, will be protected through the installation of a lockable chain-link gate to prevent
unauthorized entry . Warning signs will be posted to identify the hazardous nature of the opening .
These protection and warning devices will be periodically inspected and maintained in good
operating condition during the period of temporary inactivity .

3-9
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3.2.3.8 Mine Structures and Facilities

Pre-Existing Structures . No intact buildings existed within the current disturbed area at the mine
surface at the time construction was begun on the Horizon Mine .

As indicated on Plate 3-1, the Beaver Creek county road extending from Consumers Road to the
town of Clear Creek (i .e ., Beaver Creek Road) runs along the west edge of the disturbed area .
Those operations to be conducted within 100 feet of this public road include construction and
operation of the sedimentation pond, storage and loading of coal for off-site transport, and storage
of materials, snow, or equipment . The owners of the land adjacent to the disturbed area is Hidden
Splendor Resources (see Figure 4-1) . The interests of the public and the landowners will be
protected by :

•

	

Complying with the requirements of the surface land lease .

•

	

Conducting the mining and reclamation operations in compliance with the permit
issued by the State of Utah .

Maintaining a berm along the west edge of the sedimentation pond to minimize the
potential for inadvertent entry into the pond .

Mine-Related Structures . Generally, all mine surface facilities are located within or in close
nrnximity to the accnrigtPd nnPratinn ,; arPa~ Pi iti irP hi iildinn rnngtri irtinn Will nPnPrally inynhia
graaing ana preparation of rounaauon areas, excavation ana installation or rounoations, oulialng
erection, interior and exterior finish work, and connection of utilities . Storage areas will generally
be open graded, providing outside storage for large supplies. Both building sites and storage
areas will be graded to ensure effective drainage to disturbed-area ditches and culverts as noted
on Plate 7-5. Operation and maintenance of support structures and facilities at the Horizon Mine
will involve regular grading of facility areas, together with inspection, cleaning, and repairs as
required .

General refuse that is generated on site will be stored in a dumpster(s) to be situated at a
convenient location within the disturbed area . This waste will consist predominantly of old brattice
cloth, ventilation tubing, broken timbers, wire, broken machinery parts, paper, cardboard, and
miscellaneous garbage. This non-hazardous, non-toxic, non-coal, non-waste rock refuse will be
disposed of periodically through Carbon County at a state-approved landfill .

During site construction, operation, and reclamation activities, any spilled petroleum products such
as grease, hydraulic fluid, fuel, oil, joint coating, or other pollutants will be removed immediately
with the associated contaminated soil and disposed of at a state-approved facility that is permitted
to receive such waste . Adequate spill collection materials (including absorbents to stop or contain
contaminants that may enter a stream) will be readily available at the site during these activities
to contain any such spills .

April 2004
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During construction and other activities at the site, wet concrete will not be allowed to enter or
come into contact with stream flows . Any water at the site which is contaminated with wet
concrete or other contaminants will not be discharged into stream channels . Concrete trucks and
other equipment used in the mixing and placement of concrete will be washed in areas well away
from stream channels .

3.2.4 Coal Handling

Coal will be brought out of the mine by conveyor . The coal stream passes under an ash analyzer
to determine the potential quantity of ash content of the mined coal . The surface conveyor system
consists of three (3) drop points . Points #1 and #3 are manual and Point #2 is controlled by a
computerized signal from the ash analyzer . The coal flow can be dropped at Points 1, 2 or 3 at
the stockpile locations within the disturbed area boundary . The coal discharged into the stockpile
will be blended by the use of a front-end loader by bucket loads or by the stacking belt into the
trucks. The location of the drops and the ash analyzer are shown on Plate 3-1 .

3.2.5 Power System

The power obtained from Utah Power and Light Company will reach Portal Canyon substation by
way of a transmission line which runs along County Road 290 then along Jewkes Canyon on the
east side to the substation . The location of the power line and substation are shown on Plate 3-1 .
Se (,hantPr 1 n for a disrussion of raptor safe cower lines .

3.2.6 Water Supply

Water for non-culinary use will be stored in a tank/pond within the disturbed area .

3.2.7 Sewage System

Chemical toilets will be used during initial development, construction, and operation of the mine .
A service contract will be entered for maintenance of the chemical toilets and disposal of waste
therefrom. Additional sewage facilities required for normal operation of the mine (after
development) will be designed in accordance with UDH regulations . Plans for sewage facilities
will be submitted for review and approval by UDH prior to construction of said facilities . It is
anticipated that sewage facilities will consist of a collection system and holding tank .

3.2 .8 Water Diversion Structures

Diversions will be installed to direct disturbed-area runoff to sediment-control structures and/or
facilities. Runoff from undisturbed areas will be diverted away from the disturbed areas to the
extent practical . Detailed discussions of the design of diversion structures are provided in Chapter
7 .

April 2004
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3.3.1 .5 Retreat Mining

Room and pillars are laid out so that pillar cuts can be extracted with a full cut of a continuous
miner using radio remote control . The pillar is extracted with successive cuts by the continuous
miner. Timbers will be installed to support the roof and provide roof breaker control . It is
estimated that mining will provide a recovery rate of 60 percent .

3.3.1 .6 Roof Control, Ventilation, Water Systems, Dust Suppression,
Dewatering, Electrical

An approval of the Roof Control, Ventilation, and Dust Control Plans will be obtained from the
appropriate regulatory agency.

An assessment of groundwater conditions within the Mine can be found in Chapter 7 . Dewatering
plans will be developed should it become necessary .

3.3.2 Barrier Pillars

Protective barrier pillars will be utilized where necessary, normally ranging from 100 feet to 300
feet in width, depending on the depth of cover and the purpose of the barrier . Barrier pillars will
be left on either side of the main entries . Barrier pillars in the mains will be extracted on final
retreat .

3.3.2.1 rrotection %jj vi, drla vds vveus

There are no oil or gas wells in this area .

3.3.2.2 Protection of Surface Structures and Streams

No surface structures exist within the zone of potential subsidence .

Stream buffer zones (100 feet each side of creek) will be maintained beneath Beaver Creek and
the North Fork of Gordon Creek should mining proceed beneath either creek . Full pillar extraction
will not be practiced within these buffer zones or under raptor nests without regulatory agency
permission .

3.3.2.3 Property Boundaries

A protective barrier pillar with a width of approximately 80 to 100 feet will be left at all property
boundaries .

3.3.2.4 Outcrop Protection

A protective barrier pillar with a width of approximately 100 feet will be left when advancing toward
or along an outcrop .

April 2004
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3.3.3.2 Justification for Non-recovery

All coal that can economically and safely be recovered will be recovered . Barrier pillars and buffer
zones will be left only where required to protect surface resources, provide safe mining conditions,
and as required by law or regulation .

3.3.3.3 Access for Future Reserves

Access to additional reserves will depend upon the results of exploration activities and obtaining
W -A ,QwAr if ic r-, irrontly nntir-inatar1 that the mine workings contemplated by this plan will

Proviu~ u	V

	

i . ,

	

, o, ano 18, T1 3S R8E .

3.3.4 Equipment Selection

Major equipment to be used underground will include the following :

2 - Continuous Miner
3 - Roof Bolter RD 1-43
6 - Shuttle Cars
2 - Feeder Breaker
3 - Scoop
1 - Compressor
2 - Rock Dusters
5 - Conveyor Drives & Tail Pieces
3 - Drop Chutes
1 - Ash Analyzer
1 - Dust Wagon
1 - Power Center
3 - Transformers
2 - Pumps
1 - Substation

3-17
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Hiawatha Seam (million tons)
Area

Total Mineable Recoverable

Original Permit Boundary 1 .3 1 .3 0.8

2000 Revised Permit Boundary 4.1 2.1 1 .3

Remaining Coal Lease
UTU-74804

8.45 8.31 4.95

Total 13.85 11 .71 7.05



Chapter 3, Operation and Reclamation Plan
Hidden Splendor Resources, Inc . - Horizon Mine

	

April 2004

Major equipment to be used on the surface will include the following :

1 - Grader
1 - Loader
1 - Material Tractor
1 - Welder
3 - Flatbed Material Trailers

3.3.5 Mine Safety, Fire Protection, and Security Mine Safety

The mine will be operated in accordance with Mine Safety and Health Administration (MSHA) and
applicable State of Utah regulations . Safety training will be taught and policies implemented for
a safe operation .

Fire Protection

All surface and underground equipment will be provided with MSHA-required fire protection . In
addition, belt drives will be equipped with deluge systems for fire protection . Water lines will also
be equipped with outlets and fire hoses at regular intervals . Should a mine waste fire occur, it will
be extinguished using water, extinguishers, rock dust, foam, or by sealing off the fire. Mine
personnel will be trained in the use of fire-fighting techniques .

There will be no open burning on the surface . All garbage will be contained in dumpsters and
hauled to the Carbon County Landfill . If flammable waste materials (oil, etc.) are generated, these
will be disposed of in accordance with regulations promulgated by the Utah Division of Solid and
Hazardous Waste . Disposal methods and locations will be determined based on the
characteristics of the flammable waste.

Impoundment Hazards

Impoundment hazards will be reported promptly to the Division and the emergency procedures
formulated for public protection and remedial action .

Security

Mine portals will be signed and covered by locked gates when the mine is in cessation .

3.3.5.1 Signs

Specifications

All signs will be of a standard design that can be seen and read easily . They will be made of a
durable material (treated/painted wood or metal) and supported by metal or wooden posts .
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FIGURE 3-3. MINE IDENTIFICATION SIGN .
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HORIZON MINE
HIDDEN SPLENDOR RESOURCES

P.O. BOX 32
HELPER, UT 8426

(435) 472-1313

PERMIT NO .
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HORIZON MINE
STREAM BUFFER ZONE

18" X 12"

HORIZON MINE
BUFFER ZONE

DO NOT DISTURB

18"X12"

HORIZON MINE
TOPSOIL STORAGE
DO NOT DISTURB

18" X 12"

HORIZON MINE
DISTURBED AREA

PERIMETER
MARKER

8" X 12"

FIGURE 3-4. IDENTIFICATION SIGNS .
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3.3.6 Operations Schedule

3.3.6.1 Annual Production Per Year for Permit Term

Coal will be produced from the mine at an anticipated rate of approximately 700,000 tons per year .
The production could increase to 1 .5 million tons per year when federal coal leases are secured
and if the market dictates .

3.3.6.2 Operations Schedule - Days - Shifts

Production will occur in two production shifts per day and a small crew will perform maintenance
work and other non-production jobs on the off production shift.

3.3.6.3 Temporary Cessation

If operations are to be temporarily ceased for more than 30 days, Horizon will submit to the
Division a notice of intention to cease or abandon the operations . In accordance with 8645-301-
529.210, each mine entry that has further projected useful service will be protected by barricades
or other covering devices, fenced, and posted with signs to prevent access into the entry and to
identify the hazardous nature of the opening. These devices will be periodically inspected and
maintained by Horizon .

3.3 .7 Mine Permit Area

3.3.7.1 Acreage and Delineation of Mine Permit Area

See Chapter 2 for the total acreage contained within the mine permit boundary .

3.3.7.2 Projected Mining by Year

The projected mining by year is shown on Plate 3-3 .

3.3.8 Mine Plan Area

Horizon plans to mine within the mine permit boundary as shown on Plate 1-1 until it permits the
remaining area of coal lease UTU-74804. The remaining lease area is shown on Plate 3-3 . The
permit boundary will be modified to include this area when additional baseline groundwater data
is available. Plans for mining beyond the permit term will be developed as additional information
is acquired. No new areas will be mined until appropriate permits have been obtained from their
corresponding regulatory agencies .

April 2004
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3.4 Environmental Protection

3.4.1 Preservation of Land Use

Upon completion of mining operations, final reclamation workwill commence . Reclamation efforts
will be directed to recreating the pre-mining land use. This will be achieved by use of acceptable
seed mixtures. Refer to Chapter 4 for pre-mining land use information .

3.4.1 .1 Projected Impacts of Mining on Current and Future Land-Use

Current and future land uses are discussed in Sections 4 .4 and 4 .5 .

3.4.1 .2 Control Measures to Mitigate Impacts

Full pillar extraction will not occur beneath the stream channels and raptor nests indicated on
Plates 3-3 and 10-1 respectively . Based on the boundaries of the present surface disturbance,
no public parks or historic sites will be impacted by mining operations . A further discussion of
Cultural Resources may be found in Chapter 5 .

3 .4.2 Protection of Human Values

3.4.2.1 Projected Impacts of Mining on Human Values

As discussed in Chapter 5, no historical sites listed on the National Register of Historical Places
are Known to exist witnm the proposea aisturbea areas. i n aaaition, no known archaeological sites
exist within the proposed disturbed area .

3.4.3 Protection of Hydrologic Balance

Horizon will employ various control measures to protect the hydrologic balance of the permit area
and sedimentation controls will be provided for all disturbed areas .

Water rights on file with the Utah Division of Water Rights and located in the vicinity of the permit
area are noted in Appendix 3-5 . Should Horizon's mining activities cause an adverse impact on
the area's water supply, the applicant intends to mitigate the effects (see Sections 3 .4 .8.2 and
7.1 .6) .

Diversions will be established to direct flow from disturbed areas to the sedimentation pond. If
water is encountered during mining operations, this water will be used for underground operations
when possible . An UPDES permit has been obtained for the mine (see Appendix 3-6) . If the
quantity of underground water encountered by mining exceeds the amount required for mining
operations, discharges of water from underground workings will be monitored to ensure that
effluent limitations are met .
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3.4.3.1 Projected Impacts of Mining on Hydrologic Balance

The probable impacts of mining on surface or groundwater resources in the area are discussed
in Chapter 7 . Runoff-and sediment-control facilities within the disturbed area, together with coal
buffer zones beneath Beaver Creek and North Fork of Gordon Creek, will preclude significant
impacts to surface water in the area . Groundwater investigation and monitoring activities
associated with the Hiawatha seam and its adjacent strata will continue, thus allowing a
determination of the potential groundwater impacts of mining in the Hiawatha seam . A subsidence
monitoring program (see Section 3 .4.8) will provide a basis for determining possible impacts due
to subsidence .

3.4.3.2 Control Measures to Mitigate Impacts and Monitoring
Procedures

Horizon will maintain sedimentation control structures to prevent impacts to the surface waters in
Jewkes Creek and the North Fork of Gordon Creek . In the event that the quantity of groundwater
encountered during mining is in excess of underground requirements, the water will be settled first
in underground sumps and then discharged to the surface . Any such discharges will be monitored
in accordance with the UPDES permit .

Surface and groundwater monitoring programs have been or will be implemented to assess the
impacts of mining operations at the Mine on hydrologic resources in the area . Details of these
monitoring programs are presented in Chapter 7 .

J.4.4 vreservation of Soil Resources and Projected Impacts or
Mining on Soil Resources

Soil resource information for the mine area is presented in Chapter 8 . Soil surveys were
performed in the area in May 1980 and in January 1990 . Naturally-occurring and presently-
disturbed soils were delineated . The purposes of the surveys were to identify soils and their
stripping depths for salvaging suitable natural soil prior to additional disturbance and to determine
the amount of topsoil available for final reclamation .

Most of the existing disturbance at the mine occurred prior to enactment of P . L. 95-87 or the Utah
Interim Program that set forth regulations for salvaging topsoil (i .e., pre-1950's disturbance) .
However, some topsoil exists along the shoulders of cut areas where it was not disturbed during
previous construction activities .

During construction of surface facilities, available topsoil resources will be segregated and
stockpiled as indicated in Chapter 8 . In addition, presently-disturbed soils will be carefully handled
to salvage as much soil as possible for potential future use as substitute topsoil materials .

3.4.4.1 Control Measures to Mitigate Impacts to Soil Resources

Surface disturbances will be limited to the disturbed area boundary noted on Plate 1-1 . Topsoil
that is stockpiled for future reclamation efforts will be vegetated with an interim cover to reduce
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erosion of the stockpile. All areas disturbed during mining activities will be reclaimed in
accordance with the approved reclamation plan (see Section 3 .5) .

3.4.5 Protection of Vegetative Resources

3.4.5.1 Projected Impact of Mining on Vegetative Resources

Previous mining activities have resulted in alteration of natural vegetation at the site area . The
majority of this area has been disturbed previously by mining operations .

3.4.5.2 Mitigation Measures to be Employed to Reduce Impacts on
Vegetative Resources

All mining activities will be conducted within the proposed disturbed area . Traffic will be confined
to established roadways and pads . Upon completion of mining, all areas which are disturbed by
Horizon will be reclaimed as described in Section 3 .5.3 .

3.4.5.3 Monitoring Procedures - Reference Areas and Revegetation

Sections 3 .5.5, 3.5 .6 and 9.8 discuss the monitoring procedures and revegetation to be
undertaken during mining and reclamation operations .

3.4.6 Protection of Fish and Wildlife

3.4.6.1 Potential Impacts on Fish and Wildlife

Potential impacts on fish and wildlife are discussed in Section 10 .4 .

3.4.6 .2 Mitigation and Management Plans

Refer to Section 10 .5 for mitigation and management plans .

3.4.6.3 Fish and Wildlife Monitoring

Monitoring is discussed in Section 10 .5 .

3.4.7 Protection of Air Quality

Air quality information for the area is presented in Chapter 11 .

3.4.8 Subsidence Control and Monitoring Plan

3.4.8.1 Structures

A search of the site files at the Utah Division of State History turned up no recorded sites in, or
near, the project area. Since the identified sites are abandoned homestead cabins or mining
camp dwellings and are not recorded as warranting preservation efforts, no special mining
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techniques are deemed necessary for their protection . The archaeologic survey is described in
detail under Chapter 5 of this plan .

At least 6 months prior to mining beneath an area, Horizon will notify all owners of overlying
surface property (see Section 4.3 .1) .

3.4.8.2 Renewable Resources

Hydrologic and vegetative renewable resources exist within the permit area . One perennial
stream, Beaver Creek, and various springs are known to exist above the area to be mined . Based
on past experience and monitoring results from this area, it is not expected that mining will affect
any surface hydrologic resource through subsidence .

Protection will be provided for the perennial stream in Section 3 .2 .

A depression of the groundwater table is expected around the active mine workings . A rebound
of this water table will occur after active mining ceases and pumping activities have also ceased .
This is witnessed in the water level in the Blue Blaze mine prior to the start of the Horizon Mine .
Should a substantial inflow of groundwater occur, mitigation measures may include : attempts to
seal off the inflow, increased monitoring efforts, lining of the stream bed through the affected area
if it is determined to be surface water, and replacement of lost water if the groundwater does not
rebound after mining is completed as indicated by monitoring .

An extended mitigation plan will be enacted should a measurable impact occur to surface water
due to mining activity . ne mitigation plan will be correlated with Water Rights and UDOGM .

The vegetation resource above the mining area consists of rangeland for stock and wildlife grazing
and a limited timber resource . If subsidence should occur, the effects would be minimal, possibly
resulting in some fractures or slight depressions . Thus, the effect upon vegetation resource would
also be minimal . Should impacts to vegetation occur due to subsidence, mitigation measures may
include: filling of fractures, regrading of broken areas, replanting degraded areas, and intensified
monitoring .

3.4.8.3 Geologic Hazards

Geologic hazards in the mine area exist in the form of steep slopes and numerous inactive normal
faults. Roof conditions will typically worsen in these areas due to fracturing and slickensides ;
however, no surface movement or new effects have been noted to date from mining through fault
zones in this area .

Movement could result in rock falls from exposed outcrops ; however, no evidence of such falls or
movement has been noted in this area from past mining . There are no potential landslide or
slump areas known to exist that were caused by previous mining activities in the area .

April 2004
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(1)

(3)

3.4.8.4 Subsidence

Subsidence can normally be expected to occur over areas where second mining (pillaring -
removal of greater than 50% of the coal) has taken place . Maximum potential subsidence from
pillar extraction in the Mine (the Hiawatha seam) has been estimated from Figure 3-5 using the
following criteria :

Panel Width = 600 ft
Average Depth = 800 ft
Width/Depth Ratio = 0.75
Seam Thickness = 7.0 ft

Using these data, subsidence due to pillar extraction in the Hiawatha seam could reach 2 .33 feet
directly over a pillared panel . The cumulative potential subsidence for areas where both seams
are pillared is 6.18 feet (3.85 + 2.33) . Again, past experience in this area suggests that
subsidence would be of a lesser magnitude .

The following observations and conclusions regarding subsidence have been made from past
mining activities in the vicinity of the proposed mine :

Pillaring in the upper (Castlegate "A") seam has previously occurred place beneath
Beaver Creek (Plate 3-9) . Specifically, the northernmost west panel was pillared
beneath Beaver Creek by Swisher Coal Company in January 1978 in an areas
where the overburden thickness was about 650 feet . In addition, in September
1981, Beaver Creek Coal Company pillared the "A" Panel area beneath Beaver
Creek in an area with an overburden thickness of approximately 425 feet . Neither
of these areas show any measurable effect on Beaver Creek .
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(2) The Gordon Creek No. 2 Mine overlies areas pillared up to 40 years ago in the
lower seam (Sweet's Mine) with no noticeable subsidence effects . The Consumers
No. 3 Mine also pillared areas in the permit area which show no noticeable
subsidence effects .

The overburden in the permit area above the Castlegate "A" seam (with a thickness
of 600 to 800 feet) contains massive sandstone units which are unlikely to allow
caving effects to reach the surface . In addition, the seams are separated by over
150 feet of similar interburden with no noticeable effects from past pillaring .

(4) Subsidence, should it occur, is not likely to affect the Beaver Creek flow due to the
numerous beds of swelling shales within the overburden and interburden .
Fractures within these sedimentary deposits have a strong tendency to heal due
to the swelling of the shales and sandy shales contained therein .

Refer to Sections 3 .4 .8.2 and 7 .1 .6 for a discussion of water resource mitigation measures .
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3.4.8.5 Subsidence Control and Monitoring Plan

The subsidence monitoring network will consist of permanent survey monuments located outside
of the anticipated area of subsidence and a series of monitoring stations within the potential
subsidence zone (Plate 3-3) . The monitoring stations will be steel re-bar/rod with aluminum caps
or other permanent metal or steel structures set so that weather, frost heave, or livestock will not
disturb them. Stations will be installed above the active mining area .

Multiple readings will be taken where necessary to ensure accuracy . Monitoring of the subsidence
stations noted on Plate 3-3 will be performed on an annual basis for a period of two years
following final cessation of mining operations . Reports of monitoring will be sent to the UDOGM
on a yearly basis .

The extent of the adjacent area outside of the permit area was determined based on a maximum
overburden thickness of 1500 feet (from data presented by Hansen, 1988) and an angle of draw
of 35 degrees as measured from the vertical (the maximum angle of draw recommended by
Dunrud [1976]). This angle of draw is significantly in excess of the 20-degree value used by
Beaver Creek Coal Company for adjacent mining operations (Guy, 1985), but will result in a
conservative estimate of the extent of the adjacent area . Based on the 35-degree angle of draw
and a maximum overburden thickness of 1500 feet, subsidence impacts will extend a maximum
of 1050 feet (0 .2 mile) from the edge of the permit area . Hence, for the purpose of this
application, the adjacent area for potential is defined as that area within 0 .2 mile of the permit
area .
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FIGURE 3-5 SUBSIDENCE/SEAM THICKNESS RATIOS (From Dun,rud, 1980)
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3.5 Reclamation Plan

3.5.1 Contemporaneous and Interim Reclamation

Disturbed area's when no longer needed, will be backfilled, graded, retopsoiled, and revegetated .
Seeding, fertilizing, and mulching will be performed as soon as practical following redistribution
of topsoil . Seed Mix #2 presented in Table 3-3 will be planted, and erosion-control matting will be
installed in specific areas as described in Section 3 .5.5.3. Reclamation techniques are described
below. Areas that will not be redisturbed will be classified as contemporaneously reclaimed . Seed
Mix #1 will be used in areas requiring soil stabilization during the operational period of mining .
These areas will likely be redisturbed either during the operation or reclamation of the mine site .
The areas that will be redisturbed during operation or final reclamation contouring will be classified
as interim reclamation . Areas where interim reclamation contacts a steep bank dropping to a
diversion ditch will be protected by attempting to control the loss of topsoil by installing a mulch
mat a minimum of one foot above and below the grade break .

During October 1997, the areas designated on Plate A within Appendix 8-1 are scheduled for
stabilization seeding using Seed Mix No . 1 . Refer to Section 8 .8 for additional information .

Underground Coal Mining and Reclamation Activities . All surface equipment, structures, or
other facilities not required for continued underground mining activities and monitoring, unless
approved by the Division as suitable for the post-mining land use or environmental monitoring, will
be removed and the affected lands reclaimed following permanent cessation of mining operations .

Reciamation i imetaoie . A timetable for the completion of each major step in the reclamation
plan is presented in Table 3-4 .

Plan for Backfilling, Soil Stabilization, Compacting, and Grading . The regrading plan for the
Horizon Mine was designed to meet the objectives of balancing cut and fill quantities and
maintaining a geotechnically and erosionally stable base . The primary features of this plan are :

• Removal of the pad upon which surface activities will be constructed at the mine,
thereby creating a slope which will adequately drain while minimizing long-term
erosion concerns ;

•

	

Backfilling to remove portal entrances (highwalls) within the objectives noted above
(cut and fill balance, site stability, and erosion control),

•

	

Construction of stable channels across regraded areas ;

•

	

Placement of topsoil ;

•

	

Revegetation and mulching of the topsoiled site ; and

• Removal of the sedimentation pond (together with accompanying regrading,
topsoiling, revegetation, and mulching of the sedimentation pond area) and
implementation of interim sediment-control measures .
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The estimated cut quantity for the Horizon facility is approximately 11,752 .91 cubic yards with an
estimated fill of 10,238 .74 cubic yards (see Table 3-1) . Regrading activities will continue until the
final surface configuration defined by Plates 3-7 and 3-7A is approximated . Details regarding
topsoil placement and revegetation following regrading are provided in Chapters 3 and 8,
respectively . 3-3

TABLE 3-4

Reclamation Timetable

Task Months from Start of Reclamation

1 2 3 4 5 6

PHASti

Seed/Plant Ordering*

Portal Sealing

Demolition - Structure Removal

Rough and Final Grading

Construction of Reclamation
(`hnr~nnl~ -,v~,J Inn~nllniinn ni

Sediment Controls

Soil Testing/Order Amendments

Topsoil Distribution

Seeding & Mulching

Vegetation/Water Monitoring

Seed/Plant/Amendment Ordering*

Grading (Disturbed Area Access
Road)

Topsoil Distribution

Seeding & Mulching

Reclamation Monitoring

10 years after seeding or until bond release

PHASE II - To Follow Phase I Bond Release

. . .~ ~	

Until bonding requirements are satisfied
* Seed and plants will be ordered one year prior to their proposed planting time .
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TABLE 3-1

RECLAMATION CUT AND FILL CALCULATIONS

Using present surface contours from Plate 3-7 in conjunction with revised reclamation contours
through AutoCad 2000 and Survcadd 2000

Area in Cut: 186,023 .6 sq ft, 4.271 acres
Area in Fill : 189,050 .1 sq ft, 4 .340 acres
Total inclusion area : 8.611 acresr' . .4 4 . . MII .- . . ; . . . -1 .1 C

Average Cut Depth : 1 .71 ft
Average Fill Depth : 1 .46 ft
Cut volume : 11,752 .91 cubic yards
Fill volume :

	

10,238.74 cubic yards
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The sedimentation pond will be retained for as long as practical during reclamation . Once
backfilling and grading operations proceed to the location of the pond, it will be removed .
Because the pond is designed primarily as an excavated structure, removal of the pond will consist
primarily of backfilling . This removal will be accomplished using backhoes, loaders, dozers, and
other appropriate earthmoving equipment.

As soon as regrading of an area no longer allows that area to drain to the sedimentation pond,
silt fences will be installed along the base of the slopes adjacent to the associated stream to
control erosion on an interim basis prior to revegetation success . These silt fences will be installed
using a supportive backing and burying the toe of the filter fabric .

On a temporary basis, straw-bale dikes may also be installed as necessary to control localized
erosion prior to the establishment of revegetation efforts . If installed, locations of the straw-bale
dikes will be selected to reduce sediment contributions to runoff based on field observations .
Straw-bale c ;6 1,

	

will be installed by keying the bales into the ground .

Roads . All roads within the disturbed area will be reclaimed immediately after they are no longer
needed for mining and reclamation operations. These roads will be graded and/or backfilled as
indicated above . Topsoil will be applied to the regraded surfaces and the area will be revegetated
as discussed in Chapters 3 and 8, respectively .
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3.5.2 Soil Removal and Storage
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mapping units (see Chapter 8, Plate 8-1) . Areas mapped' as disturbed land are areas where the
soils, vegetation, or both were affected by previous mining operations . Disturbance of the roads
and pads occurred prior to regulatory requirements to salvage topsoil from those areas .

All topsoil/growth medium to be generated during future disturbances will be stockpiled . The
stockpiles will be contoured, fertilized, vegetated with Seed Mix #1 outlined in Section 3 .5.5.2, and
mulched as outlined in Section 3 .5.5 .3. Markers will be placed indicating that the piles contain
topsoil. Berms and/or strawbales will be placed around the stockpile to minimize off-pile transport
of sediment .

Areas of interim reclamation that will be redisturbed for final reclamation contouring will have the
depth topsoil that was placed on those areas removed and placed back on the topsoil stockpile
for redistribution onto the newly recontoured area . A qualified person will be present during the
removal of the topsoil in these areas. See Plate 3-7 for areas where interim reclamation will be
re-disturbed and areas where re-contouring is complete an interim vegetation has been
established .

Refer to Section 8 .8 for the methods being used in the removal and redistribution of soils .
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3.5.3 Final Abandonment

Upon permanent cessation of operations, permanent reclamation will be performed . All surface
equipment, structures and facilities (other than sedimentation control) associated with the
operation will be removed during reclamation of the affected area .

3.5.3.1 Sealing of Mine Openings

Abandonment of Openings . When no longer needed for mining operations, all portals will be
sealed and backfilled by collapsing the concrete canopies over each portal . Prior to the sealing
of the mine openings, all combustible materials will be removed from the portal area . All structures
that would interfere with sealing of the mine openings will also be removed . The permanent
closures will be constructed to prevent access to mine workings by people, livestock, and wildlife .
Potential surface drainage will also be kept from entering the sealed entries .

All mine openings will be sealed at least 20 feet inside the mine opening . Prior to installation of
the seal, all loose material will be removed from the roof, floor, and rib of the mine within the seal
area. The seal will then be constructed using solid concrete blocks with nominal dimensions of
8 inches high, 8 inches wide, and 16 inches long . Mortar will consist of one part cement, three
parts sand, and no more than 7 gallons of water per sack of cement .

In the bottom course, each block will be laid with its long axis parallel to the rib . The long axis in
succeedingly higher courses will be perpendicular to the long axis of the blocks in the preceding
course. The seal will be recessed at least 8 inches deep into each rib and 8 inches deep into the
floor. No recess will be made into the roof .

The seals will have a thickness of approximately 16 inches . Following seal construction, the
entries will be backfilled from the seal to the outside surface with soil that is sloped at the surface
to match the final slope at the entry .

Casing and Sealing of Underground Openings . Each underground opening to the mine will be
sealed and backfilled when no longer needed for monitoring or other use approved by the Division
upon a finding of no adverse environmental or health and safety effects . This closure method has
been designed to prevent access to the mine workings by people, livestock, fish and wildlife, and
machinery. The closures have also been designed to keep water from flowing from the mine
workings to prevent acid or other toxic drainage from entering ground and surface waters .

Monitoring wells associated with the Horizon Mine will be sealed when no longer needed for
monitoring groundwater. Sealing of these wells will occur in accordance with the requirements of
the Utah Division of Water Rights (R655-4-12) .

Details of the seals are shown on Figures 3-6 and 3-7 .
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FIGURE 3-6
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FIGURE 3-7 TYPICAL PORTAL BLOCK SEAL
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3.5.3.2 Removal of Surface Structures

Following sealing of the portals, all surface structures and facilities associated with the mining
operation will be removed . The schedule and cost of removal is detailed in Section 3 .5.6 and
3.5.7, respectively .

Building Demolition . Prior to significant regrading activities at the Horizon facility, existing
buildings, retaining walls, utilities, coal-handling facilities, and other above-ground structures will
be removed from the area . To the extent possible, these structures and facilities will be salvaged .
Nonhazardous and nonflammable materials, such as concrete and steel, may be used as backfill
in areas such as the sediment pond, portal entrances (slopes), and cut slopes . If thus disposed
of, these materials will be incorporated into the backfill under at least 4 feet of soil cover in a
manner that will not create voids within the backfill or reduce the effective compaction necessary
for backfilling . If foundations will not interfere with regrading activities, they will be left in place for
on-site burial under at least 4 feet of soil cover .

During the site regrading, if any of the toxic coal waste that is buried in the mine pad fill is
uncovered, the material will be properly placed in the fill areas of the recontouring outside
drainage flows so it can be covered beneath four feet of non-toxic fill material and erosion of the
drainage over time will not contact these areas . The locations will be mapped at the time of
placement and submitted to the Division .

Non-coal wastes tound during reclamation, such as garbage, lumber, and other combustible
materials generated during previous mining activities, will be segregated and stored in a controlled
manner in a temporary storage area in appropriate containers .

Final disposal of all such waste will be in the backfill (as indicated above) or at a State-approved
solid waste disposal facility, as appropriate . Notwithstanding any other provision of the R645
Rules, any non-coal mine waste defined as "hazardous" will be handled in accordance with the
requirements of Subtitle C of RCRA and any implementing agency .

Mining equipment too large for a container will be placed in a designated temporary storage area
as determined at the time of reclamation activities . Final decisions regarding salvage or disposal
of structures and equipment will be made just prior to reclamation following an assessment of the
salvageability of the structures and equipment .

3.5.3.3 Disposition of Dams, Ponds, and Diversions

Diversions that are not planned for permanent use following reclamation will be removed during
the backfilling and regrading operations . The area will be recontoured to drain to the final
reclamation channel (Section 7 .2 .3.2, Reclamation Hydrology Design) .

Sediment control following removal of the sedimentation pond will be provided as outlined in
Sections 3 .5 .4.3 and 7 .2 .3.2 .
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3.5.4 Backfilling and Grading Plans

Approximate Original Contour . The area of the Horizon surface facilities was disturbed by
previous mining activities . No pre-mining topographic maps of the area are known to exist . The
reclamation plan has been designed to backfill and grade the site to achieve the assumed
approximate original contour (i.e., to blend into the surrounding topography) and eliminate
highwalls associated with the Horizon Mine .

Elimination of Highwalls, Spoil Piles, and Depressions . The backfilling and grading plan has
been designed to eliminate highwalls at the site that were associated with the Horizon Mine . The
access to the coal seam is by three slopes from the surface to the coal seam some 46 feet below
the ground elevation of the top of the slopes . The return slope uses the old Blue Blaze No . 1 Mine
slope. A 50 foot concrete portal cover was constructed from the mouth of the old slope and was
backfilled to eliminate any exposed highwall . The old slope was then widened to accommodate
modern mining equipment. The belt slope was excavated a length of 95 feet to solid overburden
where the slope could be driven down to the seam . A 95 foot concrete portal cover was
constructed for the belt slope. The intake slope was excavated a length of 125 feet to solid
overburden. A 125 foot concrete portal cover was constructed for the intake slope . The
excavated portions of the portal covers have been covered to eliminate any highwall faces . No
highwalls exist on the current disturbed area . The portal accesses to the seam are constructed
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for easy demolition and use of the material as backfill . No spoil piles exist . With the exception of
the small depressions to retain moisture, minimize erosion and to assist in revegetation, no
depressions will remain at the site following reclamation. Refer to Plate 3-7 and Figure 3-6 .

Slope Stability . According to R645-301-553 .130, reclamation slopes snail not exceed the angle
of repose and shall have a minimum long-term static safety factor of greater than 1 .3. The angle
of repose of any soil is a function of the soil gradation, moisture content, plasticity, and degree of
compaction of the soil. It is expected that the reclamation fill will be fairly dry and will be placed
without the benefit of significant compaction or moisture conditioning . See Appendix 3-3 .

Based on information provided in Chapter 8 of this M&RP, soils at the Horizon site consist of low-
plasticity, cohesive materials with a wide assortment of grain sizes . The angle of repose in such
soil is dependent not only on interparticle friction, but also on cohesion, which is dependent on the
density, moisture content, and compaction moisture content of the soil . In general, as long as they
do not become saturated or are not fissured, cohesive soils have a greater angle of repose than
non-cohesive soils and can maintain vertical or near-vertical slopes under certain conditions. The
angle of repose of a loose sand generally varies between 30 and 35 degrees (Holtz and Kovacs,
1981) . Therefore, presumably, the angle of repose of a slightly cohesive granular soil will be
greater than 30 to 35 degrees . For the purpose of this site, the angle of repose will be assigned
a value of 35 degrees, which corresponds to a slope of about 1 .5 horizontal to 1 vertical (1 .5H:1 V) .

Backfilled and regraded slopes have been designed to not exceed the angle of repose . Design
calculations indicate that the minimum safety factor of emplaced soil, at a slope of 1 .5H:1 V, is 1 .4
under saturated conditions and 1 .9 under unsaturated conditions . The static safety factor will
increase with decreasing slope . The slopes have thus been designed to prevent slides .
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Erosion and Water Pollution . Temporary sediment-control measures will be implemented during
and following backfilling and regrading . During redistribution of the topsoil, silt fences will be
established at the bottom of fill slopes and along the top bank of the reclamation channel to
control possible erosion from newly graded and seeded areas . As vegetation becomes
established on the reclaimed surfaces, erosion potentials will be further minimized . By minimizing
erosion, water pollution will also be precluded . Additional water-quality concerns do not exist at
the site (see Chapter 7) .

In order to blend with natural slopes, soil may be replaced during reclamation at slopes of up to
1 .5H:1 V. The steepness of these slopes will be reduced at their base, providing a concave slope .
As noted above, these slopes will be geotechnically stable . Dozers will be used during placement
of the topsoil or substitute topsoil on these steep slopes, taking care to achieve a reasonably
uniform thickness of the final soil cover . -

Post-Mining Land Use . The disturbed area will be backfilled and regraded in a manner that
supports the approved post-mining land use .

Exposed Coal Seams . No coal seams are currently exposed in the disturbed area . Should any
coal seams be exposed during the recontouring phase of reclamation, the coal outcrops exposed
will be covered with a minimum of 4 feet of nontoxic and noncombustible materials during final
backfilling and grading . This cover material may consist of material removed during grading of the
site, subsoil, and/or topsoil .

Acid- and Toxic-Forming Materials . Buried waste materials from mining operations that used
FUI lai Cai lyvi i ai c JI wvvi i u i i Piate 3-7 .

Combustible Materials . All combustible materials that are exposed, used, or produced during
mining will be disposed of off site .

Cut-and-Fill Terraces . No cut-and-fill terraces occurring from or used by the Horizon operation
will be retained at the site following final grading activities .

Highwalls From Previously Mined Areas . Several highwalls exist outside the disturbed area that
are the result of previous mining operations . The reclamation plan has been designed to eliminate
the faceup area made by Horizon Mine within the disturbed area . The anticipated post-mining
contours indicate that the available materials are sufficient to eliminate the face up highwall within
the disturbed-area boundary during reclamation .

The schedule for backfilling and grading is detailed in Section 3 .5.7.1 .

3.5.4.1 Removal or Reduction of Highwalls

No exposed highwalls exit on the current disturbed area . Final reclamation cross sections and
contours of the portal accesses show that no new highwall features will be created after the
collapse of the portal covers. See Figure 3-6 and Plate 3-7 and refer to Section 3 .5.4 .
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3.5.4.2 Recontouring

All surface reclaimed areas will be protected and stabilized to effectively control erosion .
Final grading, preparation of overburden, and placement of topsoil will be done along the contour
to minimize subsequent erosion and instability . Rills and gullies which form in areas that have
been regraded and topsoiled and either disrupt the approved post-mining land use or the
reestablishment of the vegetative cover, or, cause or contribute to a violation of water quality
standards for receiving streams, shall be filled, regraded, or otherwise stabilized ; topsoil shall be
replaced; and the areas shall be reseeded or replanted . This will be accomplished using the best
technology currently available .

3.5.4.3 Fencing and Erosion Control

The sedimentation pond will be retained as discussed in Section 7 .2.3.2 . Fencing will be placed
as required to protect revegetation efforts from livestock grazing . This fencing will be removed
prior to requesting final bond release . Refer to Section 3 .5.4 for additional information on erosion
control .

3.5.4.4 Soil Redistribution and Stabilization

When final reclamation begins, the disturbed areas to be reclaimed will be loosened by ripping to
allow easier backfilling and grading operations . During redistribution of soils, care will be taken
to prevent excessive compaction .

Soils disturbed during mining, including but not limited to fill material, will be placed within the
disturbed area boundary . Refer to Section 8.8 for further information concerning plans for soil
redistribution .

3.5.5 Revegetation Plan

The revegetation plan has been designed to assure that all disturbed lands will be returned to
productive self-perpetuating plant communities once the mining operation has been completed .
The plan calls for temporary revegetation of disturbed areas where possible during the mining
operation as well as permanent reclamation of all areas once mining has ceased .

The goal of the plan is to create diverse plant communities which are at least as productive and
in comparable amounts to plant cover existing on the site prior to this mining operation .

3.5 .5.1 Soil Preparation

After backfilling, grading, recontouring, scarifying, and the redistribution of topsoil, the seed bed
will be prepared using the best technology currently available . Prior to seeding, composite soil
samples as will be collected and analyzed as discussed in Section 8 .9 . Based on the results of
these analyses, fertilizer will be applied at the time of seeding .
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3.5.5.2 Seeding

Areas which have been disturbed during mining operations will be reseeded with either Seed Mix
#1 (Table 3-2) or with Seed Mix #2 (Table 3-3), as outlined below. These mixes are composed
primarily of native species which either occur on the site or would be expected to grow on the site,
especially on reclaimed areas . The mixes have been designed to include species which will
provide sufficient cover to prevent soil erosion, and should contain sufficient species diversity to
produce a stable self-perpetuating plant community . All seeds will comply with applicable state
and federal seed laws .

Temporary Seed Mix

On those sites where revegetation is needed during the operating years, a temporary seed mix
will be used . This mix (Table 3-2) is composed primarily of native species and is designed for
quick establishment and erosion control . Only one introduced grass species (pubescent
wheatgrass - Agropyron trichophorum), is included in the mix . It has been included since it is
known to do well on dry sites, and will assist in controlling soil erosion . Cicer milkvetch (Astragalus
ciscer) has been included because of its ability to fix nitrogen . No shrubs or forbs are included
in the temporary mix, since these areas will be re-disturbed prior to final reclamation . At the actual
time of planting, the mix may be altered depending on availability of the listed species and under
the approval of the Division prior to substitution .

Permanent Seed Mix

The permanent revegetation mix is composed of a mixture of native grasses, forbs, shrubs and
trees (Table 3-3) . The grasses, forbs, and some of the shrubs will be planted as seeds . The
remaining shrubs and trees will be planted as containerized stock . A variety of species are
included in the mix in order to obtain a higher level of diversity on the revegetated surfaces . This
will increase habitat diversity as variations in the microenvironments of the reclaimed surface will
enhance or inhibit the germination and development of the various species .

The permanent seed mix reflects the composition of the original communities which occurred on
the site. It is included because of its ability to fix nitrogen . Approval will be obtained from the
Division priorto using any substitution in seed mixtures and on the number of containerized shrubs
needed per acre .

The riparian seeding mix is included in Table 3-3 .

Seedinq Methods

Reclaimed areas will be seeded by broadcasting . Seeds when broadcast will be raked to ensure
proper seed/soil contact . See Tables 3-2 and 3-3 for the seeding rates . If the first seeding does
not establish, the area will be reseeded . Reclaimed areas will be seeded in the fall . Since the
majority of the species in the mix are cool season grasses, fall is a better time to plant . The
containerized stock will be planted in late fall or early spring, attempting to avoid undesirable
conditions such as overly wet, overly dry, or frozen soils . Should the planting window close prior
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to completion of seeding, a sterile, quick growing ground cover will be planted to control erosion
during the winter months. The final reclamation seed mixture will be planted during the following
year. Small depressions will be left in areas where containerized stock is planted to accumulate
water during wet periods .

In the riparian disturbed area (see Section 9 .4.1 .2) the containerized or cuttings of willow stock
will be planted in clumps along the banks of Jewkes Creek . Other containerized shrubs and
sedges will be planted in clumps within the riparian area . The seed mix (Table 3-3, Riparian
Reclamation Seeding Mix) will be planted using the methods described above .

TABLE 3-2

Reclamation Seed Mix #1

3-44
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Species Pounds of PLS
per acre

PERENNIAL GRASSES

Streambank Wheatgrass (Agropyron riparium) 8.0
Bluebunch Wheatgrass (Agropyron spicatum) 4.0
Slender Wheatgrass (Agropyron trachycaulum) 8.0
Pubescent Wheatgrass (Agropyron trichophorum) 6.0
Indian Ricegrass (Oryzopsis hymenoides) 4.0

FORBES

Cicer Milkvetch (Astragalus cicer) 4.0

TOTAL 34.0
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TABLE 3-3

Reclamation Seeding Mix #2

Pounds of PLS
Species

	

Per Acre

SHRUBS

Serviceberry 4.0
Amelanchier utahensis

Big Sagebrush (Vasey) 0.4
Artemisia tridentata

Mtn . Mahogany 4.0

9
Cercocarpus ledifolius

Wyoming Big Sagebrush (Gordon Creek Var .) 1 .0
Artemisia tridentata wyomingensis

FORBS

Yarrow 0.2
Achillea millifolium

Pacific Aster 0.4
Aster chilensis

Northern Sweetvetch 3.0
Hedysarum boreale

Lewis Flax 2.0
Linum lewsii

Palmer's Penstemon 1 .0
Penstemon palmed
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TABLE 3-3 (Continued)

Reclamation Seeding Mix #2

Species
Pounds of PLS
Per Acre

GRASSES

Gt. Basin Wildrye 6 .0
Elymus cinereus

Thickspike Wheatgrass 4.0
Elymus lanceolatus

Western Wheatgrass 6.0
Elymus smithii

Bluebunch Wheatgrass 6 .00 Elymus spicatus

Indian Ricegrass 4.0
Stipa hymenoides

TOTAL 42.0

CONTAINERIZED STOCK PLANTS/ACRE

Oak Brush 400
Quercus gambelii

Aspen 300
Populus tremuloides

White Fir 200
Abies concolor

Big-tooth Maple 400
Acer grandidentatum

Serviceberry 300
Amelanchier alnifolia
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TABLE 3-3 (Continued)

Reclamation Seeding Mix #2

Riparian Reclamation Seeding Mix
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SPECIES

	

PLANT/ACRE

SHRUBS

	

CONTAINERIZED/ROOT CUTTING STOCK

Snowberry
Symphoricarpos oreophilus

300

Wood Rose
Rosa woodsii

300

Willow
Salix

1,100

Water Birch
Betula occidentalis

300

TOTAL 2,000

SPECIES PLANT/ACRE

Mountain Mahogany
Cercocarpus montanus

400

Oregon Grape
Mahonia repens

500

TOTAL 2,500
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TABLE 3-3 (Continued)

Riparian Reclamation Seeding Mix
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SPECIES
POUNDS OF PLS
PER ACRE

FORBS

1 .0

1 .0

fl
1 .V

Yarrow
Achillea millifolium

Pacific Aster
Aster chilensis

~r~,irir. Cnnn
1MI11\ . VI .4

0
Artemisia ludoviciana

Marsh Indian Paintbrush 1 .0
Castelleja exilis

Wild Geranium 1 .0
Geranium viscosissimum

TOTAL 5.0

GRASSES

Blue Wildrye 8.0
Elymus glaucus

Kentucky Bluegrass 4 .0
Poa pratensis

Gt. Basin Wildrye 6.0
Elymus cinereus

Idaho Fescue 4.0
Festica idahoensis
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POUNDS OF PLS
SPECIES

	

PER ACRE

Western Wheatgrass
Elymus smithii

Bluebunch Wheatgrass

	

6.0
Elymus spicatus

Indian Ricegrass

	

6.0
Stipa hymenoides

rrvr n 1

CONTAINERIZED/ROOT CUTTING STOCK

	

PLANT/ACRE

Nebraska Sedge

	

200
Carex nevrascensis

Beaked Sedge

	

200
Carex rostrata

TOTAL

Locations where containerized stock will be planted :

Oakbrush
Aspen
White Fir
Big-tooth Maple
Serviceberry
Mountain Mahogany
Oregon Grape
Willow

TABLE 3-3 (Continued)

Riparian Reclamation Seeding Mix
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An . n

400

6 .0

South & East Slopes
North Slopes & Canyon Bottoms
North Slopes
North Slopes & Canyon Bottoms
South Slopes
Ridge tops & South Facing Slopes
North, East, West Slopes & Canyon Bottom
Along Creek Banks
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3.5.5.3 Mulching

During reclamation mulch will be applied to all newly reseeded areas in order to provide a more
equitable environment for seed germination and initial growth . A mulch will be applied at a rate
of 2000 pounds per acre . Once applied, the mulch will be incorporated while the surface is being
roughened before seeding . Erosion control matting will be placed on all slopes 2 1/2H :1V or
steeper .

At the time of reclamation the most beneficial type of mulch to be used will be determined by
Horizon and UDOGM, for bonding purposes the price will be assumed to be that for alfalfa .

3.5.5.4 Reclamation Management

The reclaimed and revegetated areas will be closely monitored to determine if any maintenance
is necessary (refer to Sections 3.5 and 9 .8 for a description of the monitoring program) . Problems
which may require management include severe erosion, excessive weeds, bare patches of failed
planting, and damage by wildlife . Rills and gullies which form in areas that have been regraded
and topsoiled and which either disrupt the approved post-mining land use or the reestablishment
of the vegetative cover, or, ccause or contribute to a violation of water ua!!ty standards for
receiving streams, shall be filled, regraded, or otherwise stabilized ; topsoil replaced ; and the areas
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shall be reseeded or replanted . If weeds occur, a weed control plan will be proposed to UDOGM
and implemented upon approval . No weed control will be attempted during the first growing
season. It is likely that weed species will form a conspicuous part of the vegetation on the
reclaimed areas during the first year but will be reolaced by reveaetative species thereafter .

3.5.5.5 Revegetation Monitoring

Revegetated areas will be monitored in accordance with Section 9 .8 of this permit application .

3.5.5.6 Establishment of Wildlife Habitat

Reclamation is particularly important as a means of controlling erosion and restoring disturbed
areas to a productive state . To assist in meeting these desirable ends, the following aspects have
been incorporated into the reclamation plan : (1) planting a diverse mixture of native grasses, forbs,
and (where appropriate) woody species, (2) using seedling stock rather than relying solely on
seeds for trees or shrubs, and (3) planting vegetation to create an edge effect by clumping
selected shrub or tree species .

Section 10 .5 provides a detailed discussion of the reclamation, mitigation and management plans
for terrestrial habitats and wildlife .

Enhancement of the area for wildlife will be accomplished by the installation of rock piles for
smaller mammals, the improved revegetation of the area, and planting of Salix cuttings per acre
along the creek banks within the disturbed area . Rock piles will be scattered along the perimeter
of Jewkes Creek, and through Portal Canyon. Containerized shrub stock will be planted near the
rock piles to provide additional cover and as a food source . The appropriate regulatory agencies
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(i .e ., UDOGM, DWR) will be consulted as to the frequency and placement of the rock piles during
reclamation .

3.5.6 Reclamation Monitoring

The standards for success in the previously disturbed areas of the site are outlined in section
R645-301-356.250 of the regulations . The applicant intends to return the previously disturbed
areas to stable plant communities capable of withstanding the intended post-mining land use and
controlling erosion (see Section 9 .8) .

3.5.7 Schedule of Reclamation for Horizon Mine

3.5.7.1 Timetable for Completion of Major Reclamation Processes

The approximate schedule of reclamation activities is outlined in Table 3-4 . The graphical
schedule has been extended by approximately 10 percent beyond the numerical estimates
presented below to account for unanticipated delays . Reclamation is proposed to be initiated
within 90 days (weather permitting) of final abandonment of the mining operation . Each listing is
for an 8-hour work day .

• The Phase I reclamation tasks are therefore proposed to be completed within 24 weeks following
the start of reclamation activities, assuming adequate weather conditions . Eight weeks are
planned for the completion of Phase II reclamation tasks .

Due to the size and topography of the mine site, the concept of completing reclamation activities
in Portal Canyon prior to starting reclamation activities in Jewkes Canyon is not feasible . Potential
problems include having to move topsoil twice and not having the fill in Jewkes Canyon to reclaim
slopes in Portal Canyon . Horizon commits to begin reclamation activities in Portal Canyon and
to leave the sediment pond and UC-1 located in Jewkes Canyon in place as long as possible .
Priorto the removal of the sediment pond during reclamation, UDOGM hydrologist will be notified
and given the opportunity to inspect and endorse the removal . The timetable and sequence for
removal of sediment control structures will depend upon the season of the year and precipitation .

3.5.8 Cost Estimate for Final Reclamation

The estimated cost to reclaim the Horizon Mine surface facilities is provided in Appendix 3-7 .

The reclamation costs were evaluated to determine if the 100-foot culvert extension planned for
1997 (Appendix 3-9) would be covered by the estimated amount .
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HV - Hi
Semi . -

MV - Medium

	

e
4W

	

Anth . - Anthracite

Source: University of Illinois, Geology Lecture::.:

LV - Low

	

e
Meta. - Metanthracite

April 2004

0

ASTM Classification ASTM
(;rnup

Carbon (%) Oxygen (%) Moisture(%) Volatiles
(%)

R (vitrinite) Btu/Ib MJ/kg kcal/kg

Peat 50-60 50 - 9530-42 0.2-0 .4 3000-4000 7.0-9.3 400062 - 72

Lignite B 55 - 73 23 - 35 45 - 60 40 - 65 0.2-0.4 < 6300 < 14.6 5500

A 55 - 73 23 - 35 31 - 50 40 - 65 0.2-0.4 6300 - 8300 14.6-19 .3 5500

Subbituminous C 60 - 80 15 - 28 25 - 38 35 - 55 0.3-0.7 8300 - 9500 19.3-22 .1 7000

B 60 - 80 15 - 28 20 - 30 35 - 55 0.3-0.7 9500 -10500 22.1-24 .4 7000

A 60 - 80 15 - 28 18 - 25 35 - 55 0.3-0.7 10500 - 11500 24.4-26.7 7000

Bituminous HV C 76 - 83 8-18 10 - 25 35 - 55 0.4-0.7 10500 - 13000 26 .7-30.2 -

HV B 80 - 84 7-12 5-12 35 - 50 0.5-0.8 13000 - 14000 30 .2-32 .5 -

HV A 78 - 88 6-10 1-7 31 - 45 0.6-1 .2 > 14000 > 32 .5 8650

MV 84 - 91 4-9 < 1 .5 22 - 31 1 .0-1 .7 > 14000 > 32.5 8650

LV 87 - 92 3-5 < 1 .5 14 - 22 1 .5-2.0 > 14000 > 32.5 8650

Anthracite Semi . 89-93 3.5 < 1 .5 8-14 1 .8-2 .6 > 14000 > 32.5 8650

Anth . 90-97 2-4 0.5-2 2-8 2 .2-5 .0 > 14000 > 32.5 8650

Meta . > 94 1-2 1-3 < 2 > 4 .5 > 14000 > 32.5
8650
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CHAPTER 4

LAND STATUS, LAND USE AND POST MINING LAND USE

4.1 Scope

This section details surface and mineral ownership as well as lease holders or easement holders,
or other pending options or interests in lands which are contiguous to or within the area to be
covered by the permit .

The existing regional and site specific land use as well as the possible impacts which may occur
during and after mining to the land-use and socioeconomy are considered .

4.2 Methodoloqy

All information documenting land status has been acquired from information on file with various
governmental agencies, and also through independent land checks completed by Utah Coal and
Chemical Corp .

4 .3 Land Status

4.3.1 Surface Land Status

Plate 4-2 shows surface ownership of the area . Surface land owners will be notified by letter of
the applicants intent to mine six months prior to mining . Table 4-1 contains addresses for the
surface owners. The letter will state the mine's name and address, company contact, purpose of
notification, possible impacts to their land due to mining, and request of access to surface for
monitoring. A copy of the letters has been forwarded to UDOGM .

4 .3.2 Mineral Status

Plate 4-3 shows the ownership and location of the mineral tracts . Table 4-1 list the names and
addresses of the mineral ownership .

4.3.3 Leqal Riqht to Enter

Plate 1-1 shows the boundaries of the land within the proposed permit area upon which the
applicant has the legal right to enter and conduct coal mining activities . See Chapter 2 of this
permit for further information concerning the permit boundary .

Leased Property

Lease documentation, description, and right-to-enter information are located in Chapter 2 .

April 2004

4-1



Chapter 4, Land Use
Hidden Splendor Resources, Inc .

TABLE 4-1

Names and Addresses
Record Holders of Legal Interests

4-2

April 2004

1 . UP&L

2.

P.O. Box 899
Salt Lake City, Utah 84110

Hidden Splendor Resources

3 .

50 West Liberty Street, Suite 880
Reno, NV 89501

J . Mark & James Jacobs

4 .

734 S. Cherry Drive
Orem, Utah 84057

Agnes and Eldred E. Peirce, Jr.

.

3432 South 500 East
Price, Utah 84501

5 . Steve and Pete (Jr .) Stamatakis

6 .

1111 South 450 West
Price, Utah 84501

United States of America

7

Bureau of Land Management
2370 South 2300 West
West Valley City, Utah 84084

R. L. Bird

8 .

1840 East Bryan Avenue
Salt Lake City, Utah 84108

Nielson Ltd .

9 .

P .O . Box 620
Huntington, Utah 84528

Roy M. and Tessie K . Farley

10 .

5240 So. Highland Drive
Salt Lake City, Utah 84117

Robert and Linda N . Jewkes
Wellington, Utah 84542
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11 .

	

Luke G. and Gene S. Pappas
2030 S. Cave Hollow Way
Bountiful, Utah 84010

12 .

	

Milton A . Oman
1714 E. Millcreek Way
Salt Lake City, Utah 84106

13 .

	

Utah Division of Wildlife Resources
455 West Railroad Avenue
Price, Utah 84501

14 .

	

K.C. Jensen and Tonda Hampton
P.O. Box 957
Price, Utah 84501

15.

	

Carbon County
Courthouse Building
Price, Utah 84501

16 .

	

Arthur J. Anderson, Et al
4190 Fortuna Way
Salt Lake City, Utah 84117

17 . Utah State Fish and Game
1095 West Motor Avenue
Salt Lake City, Utah 84116

4-3
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4.3.3.1 Road Usage Agreements

In a letter dated May 13, 1996 Carbon County agreed to allow Horizon to use their County Road
290 to access the Horizon No . 1 mining project. Carbon County also agreed to continue the
maintenance of county road 290 (Appendix 3-1) .

4.3.4 Associated Surface Mininq

The surface operations associated with underground coal mining activities do not involve the
surface mining of coal . The private mineral lease to be mined (coal) has not been severed from
the private surface lands .

4.4 Existing Land Use

4.4.1 Regional Land Use

Agricultural/Livestock

Historically, the livestock industry has played an important part of the region's economy . Early
•

	

settlers depended on range land for grazing sheep, cattle, and horses . Presently, the trend is
towards more cattle grazing and fewer sheep . The lands in the area used for grazing are outlined
on Plate 4-1 .

Forestry

Timber operations were once closely tied to ranch operations in the area . Early settlers needed
the timber for fences, corrals, mine timber, railroad ties, etc. In more recent years, the majority of
the sawmills have closed due to less demand for wood products .

During 1995 a logging operation opened on privately owned land above the Horizon proposed
permit area . The logging operation uses County Road 290 and the county road (Consumer/Clear
Creek) which runs through the proposed disturbed area .

Recreation

A large variety of wildlife zones are present ranging from cold desert to high mountain forest . Mule
deer are the most abundant big game in the region . Mule deer and elk are popular big game
hunting species . Lakes, streams, and rivers of this region provide habitat for a variety of fishes .

In addition to hunting and fishing, USFS and BLM provide lands for a variety of recreational
activities in this region. They include camping, hiking, snowmobiling, etc .

4-4
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4.5 Post Mining Land Use

Once mining has ceased, the disturbed areas will be reclaimed to a degree acceptable to UDOGM
and the land will once again support its principle pre-mining use : i .e ., undeveloped land . Private
landowners will continue to graze sheep and cattle on areas near Beaver Creek, which is above
the mine site .

The restoration of the area will be achieved by regrading the yards, reclaiming the roads and
portal areas to a practical degree, planting all disturbed areas and monitoring the revegetation
effort .

4.6 Socioeconomic Consideration

The coal mining industry within Emery and Carbon Counties has shown several erratic periods
of renewed growth and sudden decline . During the 1950 -1960 census period, the population of
Emery County declined 8 .79 percent . From 1960 to 1970, Emery County's population declined
.74 percent per year . From 1970 to 1975, the population increased from 5,137 to an estimated
6,700 persons, a 23 percent increase .

Carbon and Emery Counties are economically dependent upon conditions in the coal market . This
is evident by the slump in population of these counties that occurred between 1950 - 1970. The
recent increase in coal mining has centered in Emery County where mining employment has
increased over 210 percent from 1969 to 1980 . The increase has been more modest in Carbon
(40 to 50 percent) .

April 2004
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Certified letters were mailed to the landowners in the current mining permit area . (See attached)
No response was received by the landowners as of the time of this submittal .



0

Should you have any questions or comments, please feel free to contact Mark Wayment, Mine
Manager or Kit Pappas, Environmental Coordinator, at 435-472-1313 .

Thank you, in advance, for your consideration and prompt response in this matter .

Mark Wayment '
Mine Manager

Cc: File
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Hidden Splendor Resources
Horizon Mine
P. O. Box 32

Helper, Utah 84526
Phone: 435-472-1313 Far: 435-472-1314

January 13, 2004

James C. Jacob
J. Mark Jacob
914 East 300 North
Orem, Utah 84097-5096

CERTIFIED MAIL - RETURN RECEIPT REQUESTED

Re: Horizon Mine
DOGM Permit # C/007/0020

Dear Mr. Jacob :

Hidden Splendor Resources, Inc. acquired the Horizon iviuie from Loaestar tnergy, Inc . on July
1, 2003. As part of the Utah Division of Oil, Gas & Mining permit transfer, Hidden Splendor
Resources, Inc. is required under Regulation R645-301-114.200 to have written consent from
surface landowners within the permit area .

Hidden Splendor Resources, Inc . is currently the leaseholder of Federal Coal Lease #U-74804
and is currently operating the Horizon underground mine in the above-mentioned lease .

Hidden Splendor Resources, Inc. does not anticipate any adverse effects to your property, nor
plans any surface disturbance to your property because of its underground mining operation .

The description of your surface property within the permit area is as follows :

SW1/4 NWI/4 Section 17, Township 13 South. Range 8 East, SLBM
NW1/4 NE1/4 Section 17, Township 13 South, Range 8 East, SLBM
NE 1/4 NE 1/4 Section 18, Township 13 South, Range 8 East, SLBM

Hidden Splendor Resources, Inc. respectfully requests written consent from you as landowners
of the aforementioned property allowing the Horizon Mine to continue its underground mining
operations .



Should you have any questions or comments, please feel free to contact Mark Wayment, Mine
Manager or Kit Pappas, Environmental Coordinator, at 435-472-1313 .

Thank you, in advance, for your consideration and prompt response in this matter .

y- f.Y~ J

Mark Wayment
Mine Manager

Cc: File
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The information in Appendix 5-1 may conflict with other reports prepared by qualified consultants, therefore
the information presented by BDI should only be considered relevant when it discusses historical, cultural, and
paleontological data .
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CHAPTER 6

GEOLOGY

6.1 Scope

This chapter includes the geologic information for the Horizon Mine area in accordance with the requirements
set forth in R645-301-600 .

6 .2 Methodology

Previously assembled geologic data obtained from Beaver Creek Coal Co . has been used as a basis for this
chapter. The data from Beaver Creek Coal Co. included drill logs generated during their mining efforts . This
chapter also includes information from more recent drilling and mining operations in the Horizon Mine area .
Information from recent geologic publications and in-house reports is also included to supplement the
information obtained from Beaver Creek Coal Co .

6 .3 Regional Geologic Framework

The Horizon No . 1 Mine is located in the northern portion of the Wasatch Plateau (Figure 6-1) . The Wasatch
Plateau is the northwestern outlier of the eroded San Rafael Swell . The plateau dips westward producing a
great monoclinal fold that is interrupted by faults in the borderlands of the Great Basin . Superimposed over
the region are numerous structural features including anticlines, synclines, faults and igneous intrusions .

The Wasatch Plateau is comprised primarily of Cretaceous to Tertiary age sedimentary rocks . These rocks
are principally siliciclastic of both continental and marine origin . Coal seams of economic significance occur
in the Cretaceous sediment (Table 6-1) .

The Upper Cretaceous Rocks of the Wasatch Plateau were deposited along the western margin of the Western
Interior Basin . The dynamic depositional sequence of the Mesaverde Group is the result of deltaic
sedimentation. During the Upper Cretaceous, the area now occupied by the Wasatch Plateau was a trough,
gradually subsiding, attracting drainage and receiving terrigenous clastics from the tectonically active Sevier
highlands. Wave-dominated delta complexes prograded easterly into this epicontinental sea . The Sevier
orogenic belt was tectonically active during the entire Cretaceous Period. Near the end of the Cretaceous
Period, rocks that were deposited in the marginal marine environments were deformed as the result of the
Laramide Orogeny .

6-1
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TABLE 6-1
CENTRALIZED STRATIGRAPHIC SECTION - NORTHERN WASATCH PLATEAU

April 2004

TERTIARY

U)
3
0w
U
Q
w
cc
U

2
U w
h 3

U) cr:
U

North Hom

Formation

Price River

Formation

Castlegate
Sandstone

Blackhawk
Formation

(Major Coal
Seams)

500-2,500

600-1,000

150-500

700-1,000

Variegated shales with subordinate sandstone,
conglomerate and freshwater limestone, slope former ;
sandstone and limestone units may supply limited
quantities of groundwater .

Gray to white gritty sandstone interbedded with
subordinate shale and conglomerate, ledge and slope
former, little potential for groundwater .

White to gray, coarse-grained often conglomeratic
sandstone, cliff former, weathers to shades of brown, good
aquifer material, groundwater not present if outcrops
occur nearby.

Yellow to gray, fine to medium-grained sandstone,
interbedded with subordinate gray and carbonaceous
shale, several thick coal seams; perched groundwater may
occur in sandstone units .

Star Point
JV-i UUU

Yellow-gray massive cliffforming sandstone, often in
several tongues sepa'u	-

w
J
Q
2
U)
U)
0
U
Z
Q

Masuk Shale

Emery
Sandstone
(Coal)

Blue Gate
Member

Ferron Sandstone
Member

(Major Coal Seams)

Tununk Shale

Member

300-1,300

50-800

1,500-2,400

50-950

400-650

Yellow to blue-gray sandy shale, slope former .

Yellow-gray friable sandstone tongue cliff former. Coal
present in subsurface ; major regional aquifer.

Pale blue-gray, nodular and irregularly bedded marine
mudstone and siltstone with several arenaceous beds,
weathers into rolling hills and badlands .

Alternating yellow-gray sandstone, sandy shale and gray
shale with important coal beds of Emery coal field,
resistant cliff former; major regional aquifer .

Blue-gray to black sandy marine shale slope forming
mudstone.

(Modified from Doelling, 1972)
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6 .4 Geology of Project Vicinity

6 .4 .1 Stratigraphy

The coal beds of interest lie within the Upper Cretaceous Mesaverde Group . This group is divided into four
stratigraphic units and include in ascending order : The Star Point Sandstone, the Blackhawk Formation, the
Castlegate Sandstone, and the Price River Formation . The minable seams are found in the lower 350 feet of
the Blackhawk Formation. Plates 6-2 and 6-3 are geologic cross sections that illustrate the stratigraphic
relationships of the Blackhawk and Star Point Formations and the mappable coal beds present in the Horizon
No. 1 Mine area .

Star Point Sandstone

The Star Point Sandstone is the oldest stratigraphic unit exposed in the lease areas . It is the basal unit of the
Mesaverde Group and is approximately 440 feet thick . The formation contains the Panther, Storrs, and Spring
Canyon Sandstone Members which consist of coarsening upward littoral sequences of white to light gray, fine
to medium grained, tight, quartzose sandstone (Blanchard 1981) . The Star Point Formation overlies and
intertongues with the marine Mancos Shale . The Star Point is the lowest cliff-forming unit over most of the
east side of the Wasatch Plateau .

Blackhawk Formation

The Blackhawk Formation measures approximately 900 feet thick in the Gordon Creek area and consists of
interbedded fluvial and marine sandstone, siltstone, and shale . The Blackhawk Formation conformably overlies
the Star Point Sandstone and the boundary between the two formations is sharp ; the massive Spring Canyon
Sandstone member of the Star Point Sandstone is overlain by an easily erodible, shaley sandstone .

A total of eight coal seams can be identified in the Gordon Creek region . Four of the eight seams are present
in the mine area and outcrop on the walls of the North Fork of Gordon Creek Canyon, Coal Canyon, and
Bryner Canyon . Weathering, burning and vegetation obscures the majority of coal outcrops of the Hiawatha,
Gordon, Castlegate "A", and Bob Wright seams . Only the Hiawatha and Castlegate "A" seams have been
economically mined in the area. The Hiawatha seam marks the base of the Blackhawk Formation. The
Castlegate "A" seam overlies the Aberdeen Sandstone. The Aberdeen is a marine sandstone sequence that
coarsens upward, and is similar in character to the Star Point Sandstone . The Aberdeen measures over 120
feet at Price Canyon (Sec . 12, T13S, R9E) and thins to the west . In the vicinity of the Horizon No . 1 Mine
and the National Mine (Sec . 17, T13S, R8E), the Aberdeen Sandstone is apparently discontinuous and not
easily recognizable on outcrop . The westward pinch-out of the Aberdeen Sandstone is illustrated on the
west-east stratigraphic section between drill hole LMC-4 and the Arco measured section near the National Mine
as illustrated on Plate 6-3 .

In the lease area, the Blackhawk Formation is the principal surficial bedrock unit . The Blackhawk is
disconformably overlain by the massive, coarse grained, fluvial Castlegate Sandstone .

Castlegate Sandstone

6-4
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The Castlegate Sandstone is exposed in the central and northeastern portion of the lease block (Plate 6-1) The
formations consists of a white to gray, coarse grained to conglomeratic fluvial sandstone . Exposures of the
Castlegate Sandstone typically form cliffs to steep slopes . The Castlegate Sandstone is approximately 300 feet
thick in the Gordon Creek area .

Price River Formation

The Price River Formation occurs in the northeastern portion of the lease block (Plate 6-1) . The Price River
is also a fluvial deposit and contains gray to white silty sandstones with interbedded subordinate shale and
conglomerate. The formation typically forms ledges and slopes . The Price River formation ranges from 600
to 1,000 feet in thickness .

Unconsolidated Deposits

Unconsolidated deposits composed of silt and fine grained sand, alluvial sediments and talus debris occur along
valley floors and at the base of steep slopes . The thickness of these sediments is variable . In the Horizon No.
1 Mine area, the thickest alluvial deposits occur along Beaver Creek . Based on field observations, the alluvial
sediments appear to exceed 10 feet in thickness .

Igneous Dikes

Several igneous dikes have been reported in area mines including the Beaver Creek Coal Mines #2 and #3 . The
dikes are reported to be Miocene age and are a mica peridotite (Tingey, 1986) . The dikes are typically
associated with faults that bisect the area and trend east-west to northwest-southeast .

6 .4 .2 Structure

The area of the permit is heavily faulted (Plate 6-1) . Two major fault zones affect the lease block : the North
Gordon and Fish Creek fault zones (Figure 6-2) . The North Gordon fault zone measures three miles wide and
five miles in length and is located east of the lease . The Fish Creek fault zone averages two miles wide and
enters the lease from the northwest .

The permit area contain essentially two major fault trends . They are the N60 degree west trending faults
(Range N50-75W) associated with the Fish Creek fault zone, and the N-S trending faults associated with the
North Gordon fault zone . Sympathetic faulting also occurs within the mine area . Displacements of the faults
in the mine area are variable ranging from a few feet to as much as 200 feet .

6-5





FIGURE 6 -2 . REGIONAL GEOLOGY MAP OF THE BLUE BLAZE NO. 18 2 MINE PERMIT AREA (HANSEN, 1988) .
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FIGURE 6-3
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TABLE 6-2

DRILL HOLE EVALUATION

April 2004

* Drilling completed before reaching the Hiawatha seam .

6-9

Hole
ID

Date
Drilled

Depth
Drilled

Measured
Depth

(Feb. 1992)

Depth to
Top of

Castlegate (ft)

Depth to
Top of

Hiawatha (ft)

LMC-1 Sep 1976 900 ft 599 ft 793

LMC-2 Oct 1976 568 ft None 518

LMC-3 Nov 1976 836 ft 664 ft 630 791

LMC-4 Jan 1980 430 ft 217 ft 105 .2 215.3

HZ-95-1 10/8/95 1075 ft - 857 1012

HZ-95-2 10/15/95 1195 ft - 1025 1149

HZ-95-3 10/28/95 465 ft - 225 413
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mapped in the area that would offset the formations encountered in the two drill holes . Assuming the current
interpretation by the BLM is not correct, a better stratigraphic and structural fit is achieved if the coal seam
initially identified as the Hiawatha is re-interpreted as the Castlegate "A" seam and the overlying coal seams
initially identified as the Castlegate "A" are reclassified as local coal beds . Personnel at the Salt Lake Office
of the BLM were contacted and questioned about the accuracy of their interpretation of the LMC boreholes .
The BLM personnel feel that many of the interpretations of the logs are suspect .

A north to south geologic cross-section and an east to west geologic cross-section were generated from the logs
of several of the drill holes advanced under the direction of Beaver Creek Coal Company, LMC, and the
U.S.G.S. The cross sections are shown on Plates 6-2 and 6-3 respectively . The locations of the drill holes
from which the logs were used to construct the cross sections are shown on an index map included on the
plates. The cross sections provide a graphic illustration of the stratigraphic and structural relationships of the
coal seams in the lease area .

6 .5 .1 .1 Casing and Sealing

Drill holes LMC 1, 2, 3, and 4 will be plugged and abandoned following State approved methods . Three new
holes have been (HZ-l, HZ-2, and HZ-3) drilled and completed as monitoring wells within the uppermost
saturated zone beneath the Hiawatha seam to better predict the potential of inflow into the mine .

When no longer needed for monitoring or other use approved by the UDOGM and upon a finding of no adverse
environmental or health and safety effects, or unless approved for transfer as a water well, each well or boring
will be capped, sealed, backfilled, or otherwise properly managed, as required by UDOGM . Permanent closure
measures will be designed to prevent access to the borings or monitoring wells by people, livestock, fish and
wildlife, machinery and to keep acid or other toxic drainage from entering the groundwater system .

6 .5 .2 Stratigraphy- Coal Seams

The commercial coal beds on the tract occur in the Blackhawk Formation . Only the Castlegate "A" and
Hiawatha Seams are minable .

6.5 .2 .1 Hiawatha Seam

The Hiawatha Seam is the lowest stratigraphic coal in the Horizon mining lease . It directly overlies the Star
Point Sandstone and is the most laterally persistent seam in the area . It can be correlated with the Kinney or
Upper O'Connor seams mined in the Pleasant Valley area in the western part of the plateau (Plate 6-3) . The
Hiawatha seam ranges in thickness from 6 .0 to 11 .0 feet, averaging 7 .0 feet within the lease block . A thin rider
seam overlies the Hiawatha in the southwestern part of the lease .

6-10
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The floor rock of the Hiawatha seam ranges from the competent littoral Spring Canyon of the Star Point
Sandstone to fluvial overbank shales and siltstone and channel sandstones .

6.5 .2 .2 Gordon Coal Zone

The Gordon seam is stratigraphically located about 80 feet above the Hiawatha . It is very lenticular and
generally less than 5 .0 feet in thickness with multiple splits. It is not economically mineable in the Gordon
Creek area. The roof and floor consist essentially of shale and because of this, the outcrop is often covered
by slump and soil .

6 .5 .2 .3 Castlegate "A" Seam

The Castlegate "A" seam is stratigraphically_located 150 to 230 feet above the Hiawatha seam . The seam
ranges 4.0 to 14 .0 feet in thickness . The average thickness in this area is 8 .3 feet. The Castlegate "A" seam
nearly pinches out and becomes unmineable in areas near the southwestern boundary .

The floor of this seam appears to vary from a carbonaceous silty shale to a fine grained fluvial sandstone .
Water production from this floor strn+-'

	

operations in the area .

The roof consists essentially of overbank carbonaceous silty shales (approximately 80%) . In the northeastern
part of the lease a persistent rider seam is present. The remainder of the mine roof consists of fluvial channel
sandstones . The frequency of channeling increases to the west . Local scouring of the seam occurs in some of
the channels. The general channel trend is NE-SW and range 100 to 500 feet in width . During mining, some
channels may initially nroduice water which will, more than likely, dry within weeks . However, if sustained
flows are encountered during mining operations, the water will be managed as described in Chapter 7 .

Poor top conditions generally are located adjacent to channel margins due to differential compaction of the
adjacent shale units . This is indicated by the abundance of slickenside features in the shale .

6.5 .2 .4 Bob Wright Seam

The Bob Wright seam lies about 120 feet above the Castlegate "A" seam . It is very lenticular and contains
abundant partings . It does not achieve minable thickness (4 .0 ft.) within the Gordon Creek area . However,
the seam does thicken above 4 .0 feet southwest of the lease . Within the Horizon mining leases, the seam
contains a shale roof and floor. Locally, sandstone occurs in the roof.

6.5 .3 Oil and Gas Wells

No oil and gas exploration or production wells are located in the permit area.
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6.5.4 Detailed Cross Sections

Plates 6-2 and 6-3 are geologic cross sections which show the general stratigraphic relations through the
Horizon Mine area . The stratigraphic relationships of the Castlegate "A" and Hiawatha seams are illustrated
in these sections . Tables 6-3 and 6-4 list the borings and their locations used to construct the cross sections .

6.5 .5 Coal Reserves

For coal reserve calculations see Section 3 .3 .3 .1 .

6.5.6 Coal Quality and Characteristics

Table 6-5 summarizes the quality of the Hiawatha coal seam . The analyses were performed on core samples
from drill hole LMC-4 as well as the HZ drill holes . Supporting laboratory data sheets are provided in
Appendix 6-2 .

According to data provided in Table 6-5, the average moisture content of the Hiawatha coal seam is 7 .99
percent. The pyritic sulfur content of the coal is low, with a maximum of 0 .07 percent and an average of 0 .05
percent .

Data presented in Appendix 6-2 and summarized in Table 6-6 indicate that the Hiawatha coal seam does not
possess toxic-forming characteristics . Boron and selenium concentrations, as well as sodium adsorption ratios,
are all within a range classified as "good" by Leatherwood and Duce (1988) . However, the acid-base potential
of each of the three coal samples which were collected from the HZ-series holes suggests that the coal has a
potential to be acid-forming .

The acid-forming potential of the coal will be tempered by its slightly alkaline nature (with a pH that varies
from 7 .3 to 7.8, according to Appendix 6-2) . Furthermore, impacts to the environment of the permit and
adjacent areas resulting from this acid-forming potential will be minimized by two factors . First, coal will be
stored on the surface for only short periods of time before being shipped off site, thus reducing the potential
for weathering, oxidation, and generation of acid drainage . Second, runoff from the coal stockpile will be
routed through the facility sedimentation pond, where it will mix with more-alkaline runoff from additional
areas, thus neutralizing any acidic drainage which might form .

6 .5 .7 Adjacent Units (Overburden and Underburden)

6.5 .7 .1 Rock Characteristics, Acid toxic, Pyrite, Clay and
Alkalinity

Table 6-6 lists the analytical results of tests performed to determine the acid- and toxic-forming potential of
floor and roof samples collected adjacent to the Hiawatha coal seam from LMC-4 and from the HZ holes .
Comparing the data in Table 6-6 with the guidelines presented by Leatherwood and Duce (1988) indicate that
the roof and floor materials should be neither

6-12
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USGS (1976) W-BC-5-S
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CROSS SECTION 1: )RING LOCATIONS
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V
Location

(BY SECTION)
Location

(BY U.S . CADASTRAL
SYSTEM)

T13S R8E SW NE sec . 18 (D-13-8) l8ac

T13S R8E NW SW sec . 8 (D-13-8) 8cb

T13S R8E NW NE sec . 8 (D-13-8) 8ab

T13S R8E NE NE sec. 8 (D-13-8) 8aa

T13S R8E SE SE sec . 5 (D-13-8) 5dd

T13S R8E NE SE sec . 6 (D-13-8) 6da
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Boring/Measured Section
Location (Section) Location
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Beaver Creek Coal Co . Mine Core MC-3-1 TI3S R8E NW SW Sec . 16 (D-13-8) 8cb
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TI3S R8E SE SW Sec . 18 (D-13-8) 18cdBeaver Creek Coal Co . (1976) Certified Point OC-2-2

TI 3S R7E SE SW Sec . 12 (D-13-7) 12cdUSGS (1976) W-BC-3-S

TI 3S R7E NW SW Sec . 13 (D-13-7) 13cbARCO (1980) GC-3

TI 3S R7E NE NE Sec . 23 (D-13-7) 23aaARCO Measured Section N. Fork Gordon Creek
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TAB E 6-5

QUALITY OF HIAW ,THA COAL SEAM (a)

On an "as-received" basis . Laboratory reports provided in Appendix 6-2 .
a

N
O
O

Hole
Interval
Sampled

Moisture
Content

Ash
Content

Volatile
Matter

Fixed
Carbon

Heat
Energy

Total
Sulfur

Pyritic
Sulfur

Number (ft) (%) (%) (%) (%) (Btu/lb) (%) (%)

LMC-4 224 .0-227.5 5.38 7.63 42 .51 44 .48 12,448 0.47 0.04

HZ-95-1 1012.4-1012 .8 8.06 6.10 40 .57 45 .27 12,230 0.58 0.02

HZ-95-1 1013 .3-1015 .4 9 .17 5 .26 40 .51 45 .06 12,450 0.57 0 .07

HZ-95-1 1015 .4-1015 .8 8 .81 19 .00 36 .31 35 .88 10,287 0.45 0 .04

HZ-95-1 1015 .8-1017.6 8 .94 5 .24 40 .20 45 .62 12,533 0.45 0 .05

HZ-95-1 1017.6-1019.0 10.49 13 .27 35 .10 41 .14 10,957 0.38 0 .03

HZ-95-2 1147.3-1148.4 9.11 5 .68 40.10 45 .11 12,306 0.49 0 .05

HZ-95-2 1148.4-1149.7 7.63 17.38 37.44 37.55 10,665 0.38 0.04

HZ-95-3 412 .6-414.0 7.41 4.22 41 .11 47.26 12,768 0.59 0.05

HZ-95-3 415 .5-417 .05 6.87 4.26 42.24 46.63 12,940 0.61 0.07

HZ-95-3 417.05-418 .2 7.57 4 .64 41 .03 46 .76 12,672 0 .58 0.06

HZ-95-3 418.2-419.2 7.53 14 .10 36.40 41 .97 11,187 0 .53 0.06

HZ-95-3 419.2-420.1 6 .84 11 .89 38 .33 42 .94 11,846 0.56 0 .04



rn
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(a)

(b)

TABLE 6-6

ACID- AND TOXIC-FORMING POTENTIAL OF
HIAWATHA COAL, ROOF, AND FLOOR SAMPLES ( a)

Analyses performed in accordance with Leatherwood and Duce (1988) . Laboratory reports provided in Appendix 6-2 .

In tons of CaC03 per 1000 tons of material

En0
ACD

N
OO

Hole
Number

Interval
Sampled

(ft)
Unit

Sampled

Boron
Conc.
(ppm)

Selenium
Conc .
(ppm)

Sodium
Adsorp .
Ratio

pH Acid/Base
Pot.O

Total
Sulfur
(%)

Pyritic
Sulfur
(%)

LMC-4 214.0-217.0 Roof 1 .61 <0.1 1 .98 7 .12 -- -- 0.24

LMC-4 224.0-227.5 Coal -- -- -- -- -- 0.47 0.04

LMC-4 227.3-230.5 Floor <0 .1 <0.1 1 .04 8 .09 -- -- 0.05

HZ-95-1 1011 .2-1012 .4 Roof -- -- 0.35 7 .96 20.3 -- --

HZ-95-1 1012.4-1012 .8 Coal 0.13 <0 .01 0.40 7.32 -13 .6 0 .58 0 .02

HZ-95-2 1146.2-1147.3 Roof 0.22 0.05 1 .36 7.94 64.0 -- --

HZ-95-2 1147 .3-1148 .4 Coal 0.17 <0.01 0 .91 7.77 -9 .1 0.49 0.05

HZ-95-2 1158 .2-1159 .3 Floor 0.21 0.07 1 .29 8.53 30.1 -- --

HZ-95-3 411 .9-412 .6 Roof 0 .29 0.05 0.68 7 .89 22 .3 -- --

HZ-95-3 412.6-414.0 Coal 0 .17 <0.01 0.41 7 .31 -15 .8 0.59 0.05

HZ-95-3 420.3-421 .0 Floor 0 .05 0 .01 0.55 7 .21 29 .0 -- --
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TABLE 6-7

UNIAXIAL STRENGTH TEST RESULTS
BEAVER CREEK COAL COMPANY, DRILL HOLES GCD-10, 4, AND 7

CA00
Aay
5C)

ab
NOO

Sample
I.D .

Depth Interval
(feet)

Diameter
(inches)

Length
(inches) Description

Compressive
Strength

(psi)

Young's
Module

(psi x 106)
GCD-10 80.0-85 .0 1 .85 3.86 Shale 14327 1 .0994
GCD-10 76.2-76 .8 1 .85 3.74 Shaly sandstone 8448 2.9047
GCD-10 20.0-20 .5 1 .86 3 .64 Shaly sandstone 16874 2.4769
GCD-10 29.7-30 .2 1 .86 3 .75 Shaly sandstone . N/A 5 .0169
GCD-10 35 .8-36 .9 1 .85 3 .75 Shaly sandstone 15977 2.0718
GCD-10A 26.4-27 .6 1 .85 3 .67 Shale 7772 1 .1189
GCD-1013 26.4-27 .6 1 .85 3 .71 Shale 16601 1 .753
GCD-4 364.0 - 366.0 2 .87 5 .20 Roof rock, sandstone

interbedded w/shale
9130 1 .1977

GCD-4 366.0 - 368 .0 2.58 4.73 Roof rock, sandstone
interbedded w/shale

5860 1 .0791

GCD-4 369 .0 - 370.0 2 .41 4.91 Roof rock, sandstone
interbedded w/shale

10606 1 .9149

GCD-4 381 .0 - 382 .0 2 .40 4 .93 Floor rock, shale 10616 1 .7017
GCD-7 122 .0 - 122 .5 1 .85 3.80 Sandstone interbedded

w/shale
11257 1 .6076
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6.6 Geologic Effects of Mining

6.6.1 Mining Hazards

The types of mining hazards which have been encountered at other mines in the immediate area and within the
Wasatch Plateau are anticipated to be encountered while mining in the Horizon No . 1 Mine. Roof conditions
vary from excellent to poor depending upon the type of rock overlying the coal. Methane has never been
detected in the mine workings in this area . The maximum thickness of overburden is not excessive : therefore,
explosive rock bursts and "rib rolls" are not expected to occur .

6.6 .2 Surface Hazards

Rockfalls occur naturally, but can be more frequent with activities associated with mining such as increased
men, machinery, noise, and bulk movement of soil using tractors and mining equipment . This is a relatively
minor problem and nothing of any more concern is expected to occur .

6.6 .3 Impacts of Mining

There will be no geologic effects other than the possible disturbance of the groundwater and surface subsidence .
These potential problems have been discussed in Chapter 7 and Section 3 .4.8 .

6 .6 .4 Subsidence,

Subsidence of the sediments overlying the mining area will be monitored . A detailed description of the
subsidence monitoring nlan_ including a man illustrating the location of monitoring stations, is presented in
Section 3 .4 .8 .

	

v

	

v

	

v

6 .7 Post Mining Reclamation

Reclamation of the mine site following completion of the mining operations as required by state regulations
R645-301 and R645-302 will be accomplished . The reclamation plan is discussed in detail in Section 3 .5 of
this permit application .
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APPENDIX 6-1

DRILL HOLE LOGS
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DRILLING LOG PAGE 1 OF

FORMATION/REGIONAL GROUP

0

Project Nome
Owner/Client

BLUE BLAZE COAJ
ROGER SKAGGS

Boring/Well Number
Borino/Well Location

LMC-1
--

RePerence Elevation . --Pro j ect Number UC-244
ReFerence Point : GROUND SURFACE

Date Drilled SEPT 1976 Dri ll ing Contractor' HOLLANDER
Logged By : -- Or ,IIing Method -- Rig Type
First occurrence of G .W

	

-- Static W L -- Boring Depth (Pt) 899' Well Depth (Ft) --
Dotes Measured -- -- Boring Diameter (in) 4 3/4"



0

0
1

1

18

19

2 ^n

EARTHFAX ENGINEERING, INC . GRILLING LOG PAGE 2 OF 9

Project Name BLUE BLAZE COALS
Owner/Client ROGER SKAGGS

Boring/Well Number : LMC-1
Boring/Well Location

	

--

Project Number UC-211 R

	

--eFerence Elevation :
Reference Point : GROUND SURFACE

Date Grilled

	

SEPT 1976 Drilling Contractor HOLLANDER
Logged By -- Drilling Method : --

	

Rig Type --
First occurrence of G .W

	

--

	

Static W .L . -- Boring Depth (Ft)

	

1999'

	

Well Depth (ft)

	

--
Dates Measured

	

--

	

-- Boring Diameter (in)

	

1 3/1'
1

a
J LITHOLOGIC DESCRIPTION

AND OBSERVATIONS FORMATION/REGIONAL GROUP
W
~+

(~
Lr

100 .

110

i

	

0 - 200'

	

SANDSTONE, SILTSTONE, SHALE (interbeddedl

	

No!itnology !oa BLACKHAWK FORMATION

H
l

.20
1

1

30 -~
7

H
50_

30 i

i

0 r

0-
I

I

a

!

! -

	

i

I



0

0
2

2

2

2

28

29

300

EARTHFAX ENGINEERING, INC . DRILLING LOG PAGE 3 OF 9
Project Nome BLUE BLAZE COAL
Owner/Client ROGER SKAGGS

Boring/Well Number LMC-1
Boring/Well Location : --

Project Number UC-29, ReFerence Elevation :
ReFerence Point

	

GROUND SURFACE
Dote Drilled : SEPT 1976 Drilling Contractor : HOLLANDER
Logged By -- Or iIIino Method --

	

Rig Type --
Forst occurrence of G .W .

	

--

	

Static W ,L . -- Boring Depth (rt)

	

899'

	

Well Depth (rt)

	

--
Dates Measured .

	

--

	

-- Borino Diameter (in)

	

A 3/1'

LITHOLOGIC DESCRIPTION

a
W Q

ANC OBSERVATIONS FORMATION/REGIONAL GROUP

0 - 279'

	

SANDSTONE, SILTSTONE, SHALE ;interbeoaed)

	

No
i i mo i ogy lo g

GLACKHAWK FORMATION

210-4
1

I

?20 -r

:30

40 -j

J

50

J

0

0
279 - 280 5'

	

COAL

	

No Iithology loo
, 280 5 - 300'

	

SANDSTONE, SILTSTONE, SHALE No Lithology joga

H
7

-r

1



0

0

EARnfnx

	

Dc. ORTIDE LOS PAGE 4 OF 9

Pro) ect Nmw : 91 BLAZE CDN
Owwr/CIlent' ROSER BCASW

Bar I np/Mv I I limber : LPC-i
BorIro/WeII Lt Ion'

Pr-o) eat Number: E:-Z44
Ref ervrce E I evct I on ,

Ref ererwe Po i nt - BROLM BIJRFAM
Dote - ill .d' KEPT 19%
Logged BY, --

Or iIIing Controctor' HOLLANDER
Dr- i I I i ng PUrti,od' -

	

Rig Type,
First oo rrenoe of S .W.--

	

6totic W . L . , --
Dote. lleoeu-ed'

Boring Depth (Ft) , 999'

	

Well Depth (Ft) .
Boring Diameter (in), 4 3/4 -

r
J

U LITHOLOGIC DESCRIPTION

AND OBSERVATIONS FORMATION/REGIONAL GROUP

5o
y
J
r
H1
H1
H

y

H

1J

10-4
,J

1p ...r

77

n -

_ 280 .5 - 100' : SANDSTONE. SILTSTONE SHALE (interbedded) : No
Iithoiogy log .

I .

BLACKHAWK FORMATION



0

0

I

99

500

EAKnfnx

	

EMI PEEFUM nrc . DFM 1-3M LM P#

	

5 of 9
Pro J act Nrae :
Dminer/C I I errs 1

BL IC BLAZE CDI4.

ROSER SKASSS
Seri no/11e I I Faber : (J -i
Bloc i no/bie I I Loo=t Ion , --

Pro) mot Number : LE-Z44 Rereror

	

EIevationi
Rai'erenae Po i rrt' GR LM SURFACE

Dote Or iIIed1 SEPT 19Th DriIIin9 Contractor'
Lagged By , -- Dr i I I i ng Met! ,od' --

	

Rig Type
First oaas-rsnow of 9 .W . s -

	

Stot i c N . L . ' - Boring D.ph (Ft I g 899'

	

Mail Dopth (r-ti,
Dots. 11saSLr-u'd -

	

-- 9or- i ng D i onwtw- (in)

	

4 3/4'

J

LITHOLOGIC DESCRIPTION
= AND OBSERVATIONS FORMATION/ REGIONAL GROUP

900

_ 280 .5 - 500" SANDSTONE, SILTSTONE .
lirhology log .

SHALE (interbedded)

	

No BLACKHAWK FORMATION

910 -~

g20 --

t30 -~

1

1

1

0 -~

0 --~

i

1



EART1 FAX

	

3M..

	

eFt~1_DE (.t8

Pro)sot I'm.e : BLUE BLAZE CDN~
t 4,er/C I i en- ROGER SKASW

Pro j .ct Number : LC-Z44

Date Or iIIed' SEPT 1976
Locag.d 6y

F i ret ooou-rw+oe
Dot Moo.ie-ed .

.r

ti

of 6.W., Start ia W L .'

LITHOLOGIC DESCRIPTION

ANO OBSERVATIONS

280 .5 - 600'

	

SANDSTONE SILTSTONE. SHALE (interbedded)

	

NoIithology log .

eor I np/I+s I I Number : LI C-1

Owlng/WeII Lo=t i on
Reference EI.vatIan' --
ReFerenos Pa i nt' GROIWC SWAGE

Drilling Cuntroctor l Ha LANCER
Or i I I i ng Maf.od' -

	

Rig T"

Boring Depth crtl1 699'

	

Well Depth If*)
Boring 0ia..t

	

(in)

	

4 3/4'

BLACKHAUK FORMATION

PAGC 6 OF

FORMATION/REGIONAL GROUP



0

0

6

6

EARTWAX QE=D ITC . PAGE 7 OF 9

"j.ct Name : BLUE BLAZE COA~
Ow,erIC I I ent 1 ROOM 81UA86B

Bor i np/We I I kmilm r- : LrC-1
Blaring/Well Loco Ion , -

Pro) act NL=ber
:

LC-Z44
Rd__en_ a Elevation , --

Werce Point' GROL 8L ACE
Dote Drilled , SEPT 1976
Logged 9y. -

Or iIIing Ccntroctor' HOLLANDER
Drilling Method' -

	

Rig Type . --

Firet ooovr~r~oe of 6 .W . , -

	

6totie W .L.-
-Dot" 1leoeared'

	

-

	

-
Barin9 Depth (Ft II 999'

	

we II Dept*. (Ft)' -

Dew- ime 0 i ortw (i n I ' 4 3/4'

xa

600

LITHOLOGIC DESCRIPTION

AND OBSERVATIONS FORMATION/REGIONAL GROUP

280 .5 - 700'

	

SANDSTONE, SILTSTONE. SHALE (interbedded)No
I .thology log .

9LACKHAWK FORMATION

610^ . .

X30 -

7U

7

7



0

0

7

EN 1WAX D

	

1w. PA6: 8 OF 9

Pro) act Nape : I

	

BLAZE Ml .
Orew-/C I I ent' ROOER SKA888

Bor i no/We I 1 Number : Ltt-i
Boring/Well Location' --

Pro) sot Number : IX-244
R'ererwce Elevations
Ref er-enos Po i rrt - 6ROlR0 BRACE

Date Drilled- SEPT 1976

Logd"Od gyp --

(h-i II in Can troctor , F LNCCR
Drilling Method , --

	

Rig Types --

First ooc~r'rsnoe of S .W . , -

	

9tatia W.L .- -
Dotee Meoetr-.d 1

	

-

	

-

Boring Depth (FtIs B99'

	

well Depth (Ft)' --

Boring D ion arter (in) , 4 3/4'

C

a

J

LITHOLOGIC DESCRIPTION

AND OBSERVATIONS
FORMATION/REGIONAL GROUP

700

710-:

7'„30

-

74D --

750

-

280 .5 - 750'

	

SANDSTONE SILTSTONE SHALE (interDedded) : No
Iitholo9Y 109 .

- 752'

	

COAL

752 - 793 :

	

SANDSTONE SILTSTONE SHALE No lithology log .

BLACKHANK FORMATION

90

793 - 798 .1'_ COAL

	

No lithology log . Caetiegate "A" Upper Split

r

	

01
4

800'

	

-DACE No lithology log . 1



0

EARrWnx

	

n+Q n+c . oRMLIM LUG PAM 9 OF 9

Pro) vc't 1 ,= P : OLLE BLAB co
Orner/CIierRI RDE R 8KA668

Bering/Well ML=ber : L1 "C-1
BorIng/WeII Location , --

Pro) ect )tarbw- : U1C-244
Rerervnce Elevation,
Perm-once Poi t I 6ROUND SURFACE

Date Drilled , SEPT 19T6
LoeIged 6yI --

Dr i I I i ng Cont'roata' i HOLLANDER
t-i1linq Method' -

	

Rig Types

F i ret cocas rviiw. or 6 .W . I --

	

Static W . L . I baring Depth wt) . 099'

	

well Depth (Ft 1 I

Dates Meov „-~ I

	

-

	

-~ Goring D i aster (in) , 4 3/4'

C
= ty

LITHOLOGIC DESCRIPTION
FORMATION/REGIONAL GROUP

~ AND OBSERVATIONS

eoo-
Boo - 809'

	

COAL No lithology log .

Coetlegote "A" Lower Split
lithology log ._

	

801 - 805'

	

SHALE No
805 - 806 .5

	

COAL No lithology log .

806 .5 - 856'

	

SANDSTONE. SILTSTONE. SHALE No lithology log .
BID-

820 -

830 --

-

856 - 860'

	

COAL Gorclon Coal Seam

360 I

7

860 - 899'

	

SANDSTONE. SILTSTONE. SHALE

	

No lltholcgy log .

H

7



0
EARTHFAX ENGINEERING, INC .
Project Nome BLUE BLAZE COAL
Owner/Client ROGER SKAGGS 6

Boring/Well Number LMC-2

Boring/Weil Location

	

--

Project Numoer

Date Drilled

	

13 OCT 1976
Loaned By --

First occurrence of G .W .
Dotes Measured-

Static W .L .

G
W

0

7

30-

a

bU

90 -.:

LID
0

UC-244

LITHCLOG-C DESCRI°T-ON

AND OBSERVATIONS

DRILLING LOG

Reference Elevation 8250'

ReFerence Point

SANDSTONE . S:L_ STONE, SHALE (interOedaea)

	

No (itnoiogy ioq

Drilling Contractor HOLLANDER

Drilling Method --

	

Rig Type --
Boring Depth (Ft)

	

568'

	

Well Depth (Ft)
Borsno Diameter (in)

	

4

GROUND SURFACE

FORMATION/REGIONAL
1
i

BLACKHAUK FORMATION

PAGE 1 OF

GROUP

6



EARTHFAX QVBINEERINR INC .

	

OFM I ING LOB

Project None' BLUE BLAZE COAL
	owner/C I iant , ROGER 6KA66B

^--,j ect Number , UC-2490 Drilled' 13 OCT
Logged BY : --

1976

1'9 9 - 1°-5' COAL
195 - 319'

	

SANDSTONE

	

Shaley .

Bar- i ng/IJ . I I Number- ' LMC-Z
Barino/WeII Local on'

	

-
Reverence Elevation : BM '
ReF.r-enc. Point' GROLIND GLRFACE

On III flQ Contracror' HOLLANDER
Drilling Method :

	

RI

	

ype : --

Loco I Cool Group

PAGE Z OF 6

First occurrence
Dotes reoaured :

of 6 .W .' --

	

Biotic N . L.' --
--

	

--
Boring Depth (Ft)'
Boring Diameter (in) :

569'

	

Well Depth (Ft)'
1 3/1'

.J
LITHOLOGIC DESCRIPTION

AND OBSERVATIONS
FORMATION/REGIONAL GROUP

0
100

0 - 169' SANDSTONE, SILTSTONE, SHALE IInterbedded)

	

No 8LACKHAWK FORMATION
lithology log .

110-

120

130

1110-

150-

160 --

170 169 - 170' COAL : Possibly eholey . Local Cool Group
170 - 172 .5' SHALE Carbonaceous, silty . Local Coal Group
172 .5 - 173' COAL Sholey . Local Coal GroupI
173 - 19q 9' Local Cool GroupSANDSTONE : Massive .



EARTHFAX ENGINEERING, INC .

	

GRILLING LOG

ect Number UC-2"

Drilled

	

13 CCT 1976
.oaoec By
rust occurrence of G . W
Dates Measured

'020

;230--
-

	

:nTeroecoed massive sonosrone ct 231 - 29q'

I
I

2q~ -I

Project Name

	

BLUE BLAZE COAL
Owner/Client ROGER SKAGGS

j

-nTe-necdeo massive sanasTone (" 288 - 312'

C= _

	

c a

Static W .L .

L_THOLCG_„ DESCRIPTION

ANC OBSERVATIONS

SANCS'ONE

	

SnoIey

Boring/Well Number LIC-Z
Boring/Well Location

	

--

Rererence Elevation 8250'

ReFerence Point : GROUND SURFACE
Drilling Contractor? HOLLANDER
Drilling Method' -- Rio Type
Boring Depth (Ft)

	

568'

	

Well Depth (Pt)
Boring Diameter (in)

	

A 3/q"

PAGE 3 0F-

FORMATION/REGIONAL GROUP

SLACKHALJK FORMA T-10N

6



EARTHFAX ENGINEERING, INC .
Project Name BLUE BLAZE COAL
Owner/Client

	

ROGER SKAGGS

ect Number UC-2qqI

Urliled
Logged By --

300

350-,
1- 4

7
J

c

1

-o

13 CCT 1976

First occurrence of G W
Dotes Measured

Static W .L

319 - 322 9

L_THOLCu1C DESCRIPTION

ANC OBSERVATIONS

322 9 - 323'
323

	

2'3'

343 - 3E6 5'

	

SANDSTONE

	

Massive

355 5 - - yC Q

	

SHit) L_
369 _ - 37"

370

	

320

DRILLING LOG

cnonne

Boring/Well Number LMC-2
Borino/Well
ReFerence Elevation 8250'
ReFerence Point

	

GROUND SURFACE
Drilling Contractor

	

HOLLANOER
Dr II rrg Method --

	

Ric Tvoe --

Boring Depth IFt)

	

568'

Cerbcnoceous, sIITy
COAL

	

Cc5tlecate Coals replaced NITh
Channel deposlT

a

	

SHALE

	

Corbonoceoua, ellty

	

CostleQOTe

	

LCCOI Coal Sro o
-coin replaced i,'4 I Th de0oe

Borlna Diameter (In)

IT

Location

44 VA"

F CRMATI0N/REC=ONAL 3RCUP

Local Coal Grcuo

3'30 ° - 320 C' COAL

	

Co3Tleaore Cools replaced wlTh

	

Local Ccci 3r^~Q
cnonnel deposit

380 S

	

SHALE

	

Carconoceoue . srITy

	

CostiegoTe

	

Lecai Cool GroupCpole replaced with channel deposit

COAL

	

CO~5tle=Te code reolOCed with
crcrnei Ceaaeit
SHALE

	

Caroonoceous sandy

	

Channel
ceace'

Well Depth (Ft)

PAGE 9 Or

	

5

SANCSTONE

	

Snciev

	

;nrerbeoaed
sandstone of 288 - 31Z'

massive
i

SLACKHALJK FGRrtATI3N

COAL Possibly <0 5% snaley coal pre-2ent Local Ccci 3 c,.a
SHALE Corbonaceouz, -jIit y Local Cool Urc . ;C

COAL
SHALE

Possibly
Sony

<0 5% snaley cool present Loccl Cool G^euo



Number UC-2qq

Igried

	

13 OCTl

C_

4nn

EARTHFAX ENGINEERING, INC .
Project Name

	

BLUE BLAZE COAL
Owner/Client

	

ROGER SKAGGS

1976
"Coned By
First occurrence of G W
Gates Measured

c

Cc

Static W .L

ION-3:C ~.

	

'(i P T

ANC OBSERVATIONS

GRILLING LOG

	-- ~_ 1

	

35 - ° r.2

	

S-rA E

	

„OroOnOCe0u0, !SOndy Charms i
4C2

	

a S NCS ,ONE

	

Sho l ey

q1= - 421'

	

SHALE

	

COroonaceoue

q2,

	

433'

	

SANOS7ONE

	

Sholey

	

RemnonT oP Aberoeen
0eoo~IT7

4-3 - 4-5' SHALE Car-ooncceoum
CDA L

-o

	

- DSO

	

SHALE

	

Jar ay

Sor,ng/Well Number LMC-2
Bormno/Well Location

	

--
Reference Elevation 8250'
Reference Point

	

GROUND SURFACE
Drilling Contractor HOLLANDER
Drilling Method --
Boring Depth (ft)

	

568'
Boring Diameter (in)

	

q 3/q"

oeooelt?

R10 T ype
Well Depth (Ft)

PAGE 5 OF

FORMATION/REGIONAL GROUP

BLACKHALJK FORMATION

b



EARTHFAX ENGINEERING, INC .

	

DRILLING LOG

	

PAGE 6 or 6

Project Name

	

BLUE BLAZE COAL

	

Boring/Well Number LMC-2
Owner/Client ROGER SKAGGS

	

Borino/Well Location

.ect Number U r'-2qq

	

ReFerence Elevation B250'
ReFerence Point

	

GROUND SURFACE
drilled

	

13 OCT 1976

	

Drilling Contractor

	

HOLLANDER
Logged By' --

	

Drilling Method --

	

Rya Type
First occurrence of G W

	

--

	

Static W .L

	

Boring Depth (Ft) 568'

	

Well Depth (Ft)
Dotes Measured

	

Boring Diameter (in)

	

q

~+

	

~I "+OLOGIC DESCRIPTION

ORMAT :DN/REG-CNAL GROUP
ANO OBSERVATIONS

	

I
v i

(500
Sr+r+ L

	

Sonoy

	

B-A2KHAWK rCRMAT;ONI

530 -

0

550 -~

;70 -

I

I

518 - 522'

	

COAL

	

q C' on geopnysical loo

522 - 529 SHALE

	

Carbonaceous, silty

	

-Floor unit

52° - 566 SANOSTONE Sholey, silty LithoFaciee
eau vasenT of the massive Spring Canyon
Soncetone?

Costiegote

F,be'-seen SonosTOne 7



0

0

PAGE I OF 9

Project Name : BLUE BLAZE C^

	

Baring/Well Number-: LM-3
Bar i ng/1ia I I Lo=t I an' 4, 3'91 11.0 N 1". 613 E

Ref e - r

	

E l evat i an' 8290'
Ref erer+oe Pc i nt' GROLJD 8lWACE

Drilling Co . trootor' IiLLNW

Or- iIIirg Ptthod' -

	

Rig Type . -

OFrwr/C I 1 ent' REERBKABBB

Pro j eat Number : lJC-244

Date Drilled , 5 NOV 1975

Logged By' -

F i ret oooLr r-er~e oP 6.1j. '
Dote. M.oeured'

Ctotio W .L .' -

SJ

e*
LITHOLOGIC DESCRIPTION

ANC OBSERVATIONS

Boring 0.ptf cPt 1 ' wc'

	

14 .1 I Dept$ . (Ft 1 '

Boring 0io ..ter ( in)' -

FORMATION/REGIONAL GROUP

im

80 --

I

0 - 10'

	

SOIL

	

No lithology log available .

	

OUATERNARY

10 - 932 .9' SANDSTONE. SILTSTONE. SHALE (,nterbedded) :

	

BLACKHAWK FORMATION

Massive sandstone at 17 - 53'

J



0

0

EAWWAx

	

aM.

J-

a

190--

1b0 -~
- .
4

OFM 1 TE LM

10 - 132 .9' SANDSTONE, SILTSTONE. SHALE (interbedded) :

Massive sandstone at 131 - 113' .

BLACKHAWK FORMATION

.0-J30-1A0--4

POLE Z cc- 9
Project Noee : B(JL BLAZE COAL,
Dwwr/C I I ertt , REBER SKA888

Ba- i np/We 1 1 Number- : LfC-3
Bar i ng/1ie I I Lo=t i an ' 1; 391 11D N '1'9S, 6V E

Project Ntmbw-: 10-244 R,erbr.,e,.- - Elevation, BZ90'
Ref arena Point , SROM SURFACE

Date Or i I I ed , 5 NOV 19T6

Logged 9yi -
Or i I 1 i ng Ccntroota- , HOLLANDER
Drilling Method , -

	

Rig Types
F i ret oooas~-erg of 6 . W . ' -

	

Static W .L .
Dates M.o a/-,d s

Boring Depth (Ft), 636'

	

We 1 I Depth (Ft)
9or- i ng D 1artsr .. (1n) t

=

J
LITHOLOGIC DESCRIPTION

AND OBSERVATIONS FORI1ATION/REGIONAL GROLF



EARnHFnx

	

nac . mm 1 TE (,S PAGE 3 OF 9

300

Pro j act Name : BLUE BLAZE CON

	

Bar i nglWe I I Number : LtC-3
Bar ino/Lo I I Locat Ion, 4,3?',11D N 143, 610 E

Rederwwo Elevation' SEW*
RePeren'cs Point, 6ROLR 8L ACE

	Owror/CIie,t' RC6ER SKASM

Pro) aot /umber : LC-Zq4

Data Or iIIed' 5 NOV 19Th

	Lagged Sys -
First ooovreno I of6.W., Static W . L . ' -
Dot.e Meorired 1

	

-

	

-

CLw

6
J

G

LITHOLOGIC DESCRIPTION

AND OBSERVATIONS
FORMATION/REGIONAL GROUP

-j I

10 - 93Z .9' SANDSTONE, SILTSTONE. SHALE (interbodded) :

	

BLACKHAWK FORMATION

r(aeeive eondetone of 219 - 22b'

Drilling Ccntroator+ HOLLANDER
Drilling Method' -

	

Rig Type, --

Baring Depth (Pt1, ox ,

	

well Depth (Pt)

Boring Diameter- (in) , -



Ev+THFnx

	

DC.

Pro j eat Noers : MIC LAZE CDAC
Did w /CIIent' ROOM SKASM

Pro) eat Number : 1L-ZdM

Date Drilled , 5 ICY 1976
Lagged py'
F i rat avou-rwn I of S.W . a -

	

Static ILL.,
Dot.e Pieoeat-ed 1

Bor i ng/)ie I i Numbw- : LM-3
Bor i ng/1,re I I Laoat i on a 1 39% 11 .0 N ,rn6'!3 E
Rderenca Elevation' 8290'
Refer-enoe Point- BROLM BIJFACE
Or i I 1 i ng Co. troctor 1 4L1NW
Drilling Method , --

	

Rig Types
Boring Depth (Ft), 83>e'

	

we I I Deptt+ (Ft).
Goring D i artw- (in) 1

J

LITHOLOGIC DESCRIPTION
U

C

	

AND 013SERVATIONS FORMATION/ REGIONAL GROUP

300

310-
..1

Massive sandstone of 370 - 396' .

DFi1'1 1 DE LM

10 - 132 .9' SANDSTONE. SILTSTONE. SHALE tinterbedded) .

PACE g If 9



0

0

EwrIFnx asaHOOMA n+c . OFM

	

LDS PAGE 5 OF 9
Pro j ec-f Naes : e LC BLAZE CDA4
Obs w /C I i errt' RZER BKASeB

Project Number : LC-z44I

Dots Or illsd' 5 NOV 1976
Logged Bye -
F i r-e4 00oaR-reaps of S . W . .
Dotes Meowsrsd •

Static IJ.L . . -

J

a
LITHOLOGIC DESCRIPTION

ANO OBSERVATIONS

6or i rrp/We I I )caber : LtC-3
8orino/We II Loeat1an . 1 3" tW N IM 61O E
Rerer'ence Elevvtion' WW'
Rerererroe Po i rrt • 6ROUW SURFACE
Drilling Con trader- - FU.LNCE]q
OriIIingMethod, --	R; 9 Type
Boring Depth (ft) . 06 ,

	

Moll Depth (rtl •
Bar- ing D i ametw- (in), -

FORMATION/REGIONAL GROUP

10 - 932 .9'

	

SANDSTONE SILTSTONE. SHALE (interbedded) :

	

8LACKHAWK FORMATION

Naive Sandstone at 912 - 926' .

932 .9 - 133'

	

COAL
133 - 111 .9' SHALE Carbonaceous, sandy

441 .9 - 412' : COAL
44Z - 955 .5' SHALE : Carbonaceous, sandy .

Local Coal Group
Local Coal Group

Local Cool Group
Local Coal Group

955 .5 - 956'

	

COAL :

	

Shaley .

	

Local Coal Group
156 - 582 .5' SANDSTONE : Sholey .

4



0

0

51

enRnWnx EMnNEEMQ, a+c . can I nE 1M PAGE G OF 9

Project Hare : BLLE BLAZE c^
c 4 r/C I i ent' RDB'ER 8KA888

Bar i np/b I I Number- LMC-3
8or- i mg/We I I Locat I an' 1 3" 1.1D N .. 510 E

Pro) sect Number
.

10-244
Refereruce Elevation, 8290'
Ref stenos Pc i rrt' GROUND GUWACE

Date Or i1Iside 5 NOV 1976
Logged Bye -

Or iI1ing Co . troctar , HOLLANDER
DriIIing Met 4' -
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CHAPTER 7

HYDROLOGY

The purpose of this chapter is to present a review of hydrologic information relevant to the Horizon
No. 1 Mine. A plan of action is presented to ensure that underground coal mining operations are
in compliance with Office of Surface Mining (OSM) and UDOGM hydrology regulations .

This chapter includes a description of hydrologic conditions in the permit and adjacent areas and
a determination of the probable hydrologic consequences of mining activity .

7 .1 Ground Water Hydrology

7 .1 .1 Method of Study

To assist in this investigation, a field reconnaissance of the area was made with the aid of the
Division of Oil, Gas and Mining (Darin Worden 1988-1990) . Hydrologic data collected from wells
and springs in the area were evaluated. Data evaluated also include drill hole logs, mine maps
from the permit and adjacent areas, published and open file reports from the U .S. Geological
Survey, Utah Geological Survey, Bureau of Land Management, and the U.S. Forest Service .
Beaver Creek Coal Company records were also used to study the hydrology of the area .

Field reconnaissance of the mine area permitted observation of the geologic setting of springs and
seeps, and confirmation of the geologic observations made from aerial photo reconnaissance .
In addition, information on hydrologic conditions encountered, in the adjacent Beaver Creek Mines,
were reviewed .

Furthermore, at the request of UDOGM, a reconnaissance of the permit area and surrounding
areas was performed for seeps and springs . Areas evaluated included Sand Gulch, Coal Canyon
and several unnamed drainages which contribute to Jump Creek . The seeps and springs thus
located are presented on Plate 7-1 . The flow and temperature for each of the seep or spring are
summarized in Appendix 7-2 . These data were gathered to provide baseline information in
anticipation of future mining .

7.1 .2 Existinq Ground Water Resources

7.1 .2.1 Regional Ground Water Hvdrologv

The lithologic nature of the Upper Cretaceous strata generally render these units unsuitable as
significant aquifers . Price and Arnow (1974) do not identify Gordon Creek area as a region for
potential large scale ground water development . In general, all the upper Cretaceous sediments
of the area have low hydraulic conductivities and low specific yields (0 .2 to 0.7 percent) (Price and
Arnow, 1974) . Much of the precipitation that falls in the Wasatch Plateau exits the area by
overland flow and evaporation . Much of the water that does enter the ground moves only short
distances before discharging as springs and seeps (field observations made by Darin Worden -

April 2004
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UDOGM and Roger Skaggs - Blue Blaze Coal Company) . Detailed descriptions of the formations
discussed below are presented in Chapter 6 .

The lowest principal water-bearing formations of the Wasatch Plateau are the sandstone units of
the Mancos Shale Group . These include the Emery and Ferron Sandstones (Price and Arnow,
1974) . These sandstone units occur in the southern portions of Emery County, and probably do
not extend into the in the Gordon Creek area (Fisher et al ., 1960) .

The Star Point Formation overlies the Mancos Shale. It is composed of littoral sandstones
interbedded with tongues of the Mancos Shale . The Star Point Formation contains the Panther,
Storrs, and Spring Canyon sandstone members . Lines (1985) identified the Blackhawk Formation
and Star Point Sandstone as an aquifer in the region . The majority of the water contained in the
Blackhawk-Star Point aquifer resides in the sandstone tongues of the Star Point Formation . It is
likely that the Star Point Sandstone is the only formation within the permit and adjacent areas that
contains groundwater on an area Ily-extensive basis .

The Blackhawk Formation overlies the Star Point Sandstone and contains the principal coal beds
mined in the area . The Blackhawk is comprised of several hundred feet of interbedded
sandstone, shale, siltstone, and coal . The Aberdeen Sandstone is a marine sandstone unit of the
Blackhawk Formation . Sandstone units of the Blackhawk are generally very-fine grained, and
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have a significant clay content . Ground water that occurs in this formation generally occurs in
laterally discontinuous perched aquifers . As a result, the Blackhawk is not a significant regional
aquifer, and little work has been done to determine its hydraulic characteristics .

Two pump tests conducted in the basal part of the Blackhawk in Eccles Canyon show that this
formation is a very poor aquifer (Vaughn Hansen Associates, 1979) . Transmissivities determined
from these pump tests were 21 .0 and 16.3 gallons per day per foot (gpd/ft) . Recovery tests on
these same two wells resulted in transmissivities of 16 .6 and 17.9 gpd/ft .

Minor seeps and springs occur along valley flanks where water infiltrates from the surface above
the valley floor, moves a short distance, and discharges at a point lower on valley flanks . More
substantial springs occurwhere the surface recharge area is more significant and the water moves
through the subsurface a greater distance before discharging near the valley floors . These two
types of springs are dependant upon the amount of precipitation available for recharge and
frequently exhibit seasonal flow variations .

A third type of spring occurs when a relatively extensive aquifer containing large quantities of
water in storage discharges to the surface . The discharge rate from this type of spring is not as
affected by short term fluctuations in recharge as the two types of springs described in the
preceding paragraph .

Geologic conditions play an important role in the occurrence of springs . Water that percolates into
the ground moves down gradient through the permeable sediments, until an impermeable unit is
encountered . Ground water flow is then redirected along the impermeable interface until the
ground surface is intersected and spring discharge occurs or the impermeable unit pinches-out

•

	

and the ground water again moves vertically .
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The Castlegate Sandstone, which overlies the Blackhawk Formation, is principally composed of
massive sandstones with minor amounts of shale, siltstone, and conglomerate (local occurrence) .
Within the Wasatch Plateau, the Castlegate Sandstone typically erodes to form very steep cliffs
that are commonly deeply incised by steep-walled canyons .

The Price River Formation overlies the Castlegate Sandstone and consists of interbedded
sandstone, shale, and siltstone . Groundwater contained within the Price River Formation occurs
within perched aquifers . Laboratory tests on sandstone from the Price River show that it has
generally high porosity (21 %) but apparently a low permeability (Cordova, 1964) .

7.1 .2 .2 Mine Plan Area Aquifers

This section contains groundwater information pertinent to the mine area . Included herein are the
following : 1) a description of the potential aquifers in the mine area ; 2) depth to water measured
in wells within the permit area ; and 3) approximate rates of discharge or usage .

Geologic Occurrence

Formations which outcrop within the proposed Horizon permit and adjacent areas include
quaternary alluvium, the Price River Formation, the Castlegate Sandstone, the Blackhawk
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Formation, the Star Point Sandstone, and the Mancos Shale . A regionally extensive groundwater
system has not been identified in the permit area (Engineering Science, 1984) . Characteristics
of these formations, and their potential to serve as aquifers in the permit and adjacent areas, is
presented below.

Price River Formation . The Price River Formation consists of interbedded sandstone, shale, and
claystone. Due to its limited outcrop extent within the permit and adjacent areas, the presence
of claystone and shale within the formation, and drainage of the formation by deeply incised
canyons, the Price River Formation is not considered to be a significant aquifer within the permit
and adjacent areas. According to the Cumulative Hydrologic Impact Assessment, completed by
UDOGM (1989) for the Upper Gordon Creek Area, "groundwater associated with the Price River
Formation may be characterized as occurring witnin a percncu :;, H ut, c, ia represents a relatively
insignificant hydrologic resource."

Castleqate Sandstone . The Castlegate Sandstone consists of 150 to 500 feet of white to gray,
coarse-grained often conglomeratic sandstone with a few thin interbedded mudstones or shales
near the base. Cliffs often form along outcrops of the Castlegate Sandstone . Based on the
limited area of exposure for surface recharge (due to the steep slopes), the limited potential for
recharge from the overlying perched aquifers of the Price River Formation, and drainage of the
sandstone into the deeply incised canyons of the area, water contained within the Castlegate is
insignificant. Consequently, this formation is not considered to be a significant aquifer .

Blackhawk Formation . The Blackhawk Formation underlies the Castlegate Sandstone and
consists of several hundred feet of interbedded sandstone, siltstone, shale, and coal . The
Hiawatha coal seam is located near the base of the Blackhawk Formation . The Blackhawk
Formation has a mixed lithology of sandstones, shales, and coals which produce alternating
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perched aquifers and impermeable beds (Doelling, 1972) . Four springs were identified in the area
by the 1989 Cumulative Hydrologic Impact Assessment with "all springs discharging from the
Blackhawk Formation" . Figure 7-1 shows an example of perched aquifer flow in the Blackhawk
Formation .

The above-mentioned springs are associated with fractures and/or channel sands that are of
limited areal extent, which contain water perched over shale beds and have limited recharge
areas. This type of spring commonly has considerable variation in flow because of the limited
recharge area and the limited amount of storage in the aquifer (Engineering Science, 1984) .

According to UDOGM (1989), mine inflows into mines in the area of the Horizon No. 1 Mine are
insignificant . Since mining in the area occurs within the Blackhawk Formation, this indicates that
extensive aquifers are not present within the Blackhawk Formation in the permit and adjacent
areas .

The areal extent of the Aberdeen Sandstone has been mapped in the mine area using data from
drill hole logs and surface exposures . It has been found to be thin (only several feet in thickness)
and it undergoes a facies change within the mine area where sandstone beds grade into finer-
grained sediments (Hansen, 1988) . As a result, the Aberdeen is present as a very thin fine-
grained sandstone, interbedded with siltstones and shales in the Horizon No . 1 Mine area . Due
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to this lithologic condition, the Aberdeen Sandstone is not anticipated to be a significant aquifer
in the permit area . This conclusion is supported by the fact that, although a few springs within the
permit or adjacent areas issue from the Blackhawk Formation, none of these issue from the
Aberdeen Sandstone .

Selected springs within the permit and adjacent areas have been monitored by Horizon Coal
Company and others in the past . These springs are labeled as sampling points SP-1, SP-2, SP-4,
and SP-6 on Plate 7-1 . These sampling points, which all issue from the Blackhawk Formation,
have been monitored during accessible periods from 1989 to the present, with the resulting
monitoring data presented in Appendix 7-2 . Previous sampling efforts have referred to these
springs as Station No . 1, Station No . 2, and Station No . 3, respectively . The change in
terminology referencing the springs has been made solely to enable easier identification and
discussion in this permit application .

SP-1 is located on a hillside and flows to Jewkes Creek . This spring discharges at an elevation
of approximately 8195 feet above mean sea level from the Blackhawk Formation . SP-2
discharges from the Blackhawk Formation at an elevation of approximately 8005 feet above mean
sea level. Water issuing from this seep does not flow far enough to enter the main stream
channel of Jewkes Creek. Usually, this seep can not be seen flowing on the surface more than
approximately 100 feet from its origin .
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SP-4 is also located in the Jewkes Creek drainage . This spring discharges from the Blackhawk
Formation at an elevation of approximately 8102 feet above mean sea level and flows along the
road until it empties into Jewkes Creek .

SP-6 was identified by Darin Worden of UDOGM during an initial site reconnaissance as a
desirable sampling point. This site, which is located in the Blackhawk Formation, is situated in an
area east of and upstream from the proposed mine portals . However, this "spring" has been
consistently dry during the years of sampling (1989 through 1995) . It is presumed that the location
was initially designated by Mr . Worden during a period of ephemeral runoff and that it does not,
in fact, represent a spring. Therefore, this location will not be included in future hydrologic
monitoring efforts .

Flow measurements collected at the time of sampling for the springs have been plotted as
indicated in Appendix 7-2 . The flow of springs within the permit and adjacent areas is typical of
springs in the region, with the highest flow rates in the late spring, followed by lower flow rates in
the late summer and early fall . Spring SP-1 generally flows at approximately 10 to 15 gallons per
minute (gpm) during late spring, with a high of 45 gpm occurring in May 1989 . The flow then
tapers off to approximately 5 to 6 gpm in late summer and early fall. The gradual tapering off of
flow is probably the result of a decrease in recharge to the aquifer during the dry summer months .

Spring SP-2 typically discharges at a rate of 1 to 2 .5 gpm in late spring and then tapers off to
approximately 1 gpm or less . Records indicate that the spring was dry in July and August 1991
and July through at least December 1992 . Flow conditions at SP-4 have been very similar to
those encountered at SP-2 during the 6 .5-year period of record .

Also noted on Plate 7-1 is a sample point identified as SP-9 (referred to locally as Jewkes Spring) .
This spring, which will be monitored in the future by Horizon Coal Company, was monitored by the
U .S. Geological Survey during the period of 1979 through 1983 and by Beaver Creek Coal
Company from 1985 through 1995 . During its period of record, Beaver Creek Coal Company
referred to the spring as station 2-5-W .

SP-9 (Jewkes Spring) issues from the Blackhawk Formation at an elevation of approximately 8550
feet above mean sea level. Typical flow rates vary from 20 to 60 gpm in the late spring,
decreasing during the late summer and early fall . The maximum flow rate listed in Appendix 7-2
for SP-9 (Jewkes Spring) was 1372 gpm in July 1985 . However, since this flow is a factor of 7 .4
higher than the next highest flow rate, and since flow rates measured in June and August of that
year were 36 and 39 gpm, respectively, this flow rate is considered inaccurate and spurious .

Springs CC-5 and MC-4 issue from the Storrs Unit of the Star Point Formation . These springs are
located approximately one mile southeast of the permit area and are accessed from County Road
290 (see Plate 7-1) .

Star Point Sandstone . The Star Point Sandstone consists of fine to medium grained sandstone
that decreases in grain size with depth . This unit consists of several littoral sandstone tongues
separated by Mancos shales (Doelling, 1972) . Regionally, recharge to the Star Point occurs
primarily from vertical movement of water through the overlying Blackhawk Formation . Due to the
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low vertical permeability of the Blackhawk Formation, the magnitude of this recharge is limited .
This formation is monitored via monitoring wells HZ-95-1, HZ-95-2, and HZ-95-3, which have been
installed into the uppermost Spring Canyon tongue at the locations noted on Plate 7-1 .

Mancos Shale . Underlying the Star Point Sandstone is the Masuk member of the Mancos Shale .
The Masuk Shale consists of blue-gray fissile claystone or silty claystone which weathers light
blue-gray to light tan . Although the Masuk Member of the Mancos Shale may be locally saturated
beneath the Star Point Sandstone, it is not considered to be an aquifer . Except where extensively
fractured, the low-permeability shales in the Masuk will transmit only relatively small quantities of
water (Lines, 1985) .

Quaternary Alluvium ., Unconsolidated Quaternary deposits are present in the floors of drainages
and generally consist of silts, sands, and gravels . The alluvial deposits receive water from the
adjacent bedrock in some of the deeply incised canyons . Water is probably supplied to the
alluvium by seepage from the Blackhawk and Star Point Formations . Discharge from the
Quaternary alluvium is to the surface water system . Due to the limited areal extent of alluvium in
the area, this unit is not considered to be a significant aquifer .

Homestead Spring (2-6-W), which discharges from alluvial deposits and was monitored previously
by Beaver Creek Coal Company, was added to the Horizon's monitoring program in 1996 .
Although Homestead Spring is outside of the permit and adjacent area and will not be effected
by the proposed mining operation, the spring will supply valuable baseline flow data because of
it's contribution to Beaver Creek . Care will be taken during sampling since the landowner
requested that trespass be limited due to previous vandalism on the property .

Depth to Water

Four exploratory holes (LMC-1 through LMC-4) were drilled within the permit boundary in the late
1970's and early 1980's. Drill hole locations are shown on Plate 7-1 . Three wells (LMC-1, LMC-3,
and LMC-4) were retained as open holes . Water-level data have been collected from these holes .
Table 6-2 contains drill hole data pertinent to the hydrologic resources of the area . Drill hole logs
are found in Appendix 6-1 .

Water-level measurements collected from the three open holes (LMC-1, LMC-3 and LMC-4) are
provided in Table 7-1 . Water level and depth measurements were collected by means of
a 1500-foot electric water-level indicator manufactured by Solinst . All three wells were found to
be dry during the period of February 1992 through October 1995 .
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TABLE 7-1

WATER-LEVEL DATA OBTAINED FROM
LOCAL MONITORING WELLS

LMC-1 LMC-3 LMC-4
Date

Depth (ft) Elev . (ft) Depth (ft) Elev. (ft) Depth (ft) Elev . (ft)

2/27/92 > 599 < 7852 > 664 < 7556 > 217 < 7587
3/28/92 > 599 < 7852 > 664 < 7556 >217 < 7587

4/25/92 > 599 < 7852 > 664 < 7556 >217 < 7587
5/17/92 > 599 < 7852 > 664 < 7556 >217 < 7587

6/25/92 > 599 < 7852 > 664 < 7556 >217 < 7587
7/25/92 > 599 < 7852 > 664 < 7556 >217 < 7587

8/24/92 > 599 < 7852 > 664 < 7556 > 217 < 7587
9/29/92 > 599 < 7852 > 664 < 7556 > 217 < 7587

10/25/92 > 599 < 7852 > 664 < 7556 >217 < 7587
1 1 /22/92 > 599 < 7852 > 664 < 7556 > 217 < 7587

12/28/92 > 599 < 7852 > 664 < 7556 >217 < 7587
5/30/93 > 599 < 7852 > 664 < 7556 >217 < 7587

6/25/93 >599 <7852 >664 <7556 >217 <7587

7/25/93 > 599 < 7852 > 664 < 7556 >217 < 7587

8/20/93 > 599 < 7852 > 664 < 7556 > 217 < 7587

9/27/93 > 599 < 7852 > 664 < 7556 >217 < 7587

10/22/93 > 599 < 7852 > 664 < 7556 > 217 < 7587

1 1 /6/93 > 599 < 7852 > 664 < 7556 > 217 < 7587
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TABLE 7-1 (Continued)

WATER-LEVEL DATA OBTAINED FROM
LOCAL MONITORING WELLS

LMC-1 LMC-3 LMC-4
Date

Depth (ft) Elev . (ft) Depth (ft) Elev. (ft) Depth (ft) Elev. (ft)

6/24/94 > 599 < 7852 > 664 < 7556 > 217 < 7587

7/24/94 > 599 < 7852 > 664 < 7556 >217 < 7587

8/25/94 > 599 < 7852 >664 < 7556 >217 < 7587

9/24/94 > 599 < 7852 >664 < 7556 >217 < 7587

10/22/94 > 599 < 7852 >664 < 7556 >217 < 7587

11 /2/94 > 599 < 7852 > 664 < 7556 >217 < 7587

12/6/94 > 599 < 7852 > 664 < 7556 >217 < 7587

5/26/95 > 599 < 7852 > 664 < 7556 >217 < 7587

8/8/95 > 599 < 7852 > 664 < 7556 >217 < 7587

10/27/95 > 599 < 7852 >664 < 7556 >217 < 7587
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TABLE 7-1 (Continued)

WATER-LEVEL DATA OBTAINED FROM
LOCAL MONITORING WELLS

* Depth measured from top of 2" tubing
#Well site inaccessible 12/16196, access attempted with Bill Malencik, UDOGM
+ Mine site declared inaccessible by Bill Malencik
$ Landowner refused access until pending agreement was completed .
@ Inaccessible due to snow cover

Dry

HZ-95-1 HZ-95-IS HZ-95-2 HZ-95-3 HZ-01-06-1
Date Depth

(ft)*
aevatior

(ft)
Depth
(ft) *

aevatio.
(ft)

Depth
(ft) *

aevatior
(ft)

Depth
(ft) *

=levatior
(ft)

Depth
(ft) *

=levation
(ft)

1215/95 - -- 135 .0 8221 .5 828.0 7519 .6 -- --
12/13195 786.00 7570 .70 - -- - -- -- --
12/21195 - -- -- - - -- 378 .80 7522 .70
719-10/96 711 .30 7585 .40 133 .80 8222.70 830.00 7517 .60 380 .80 7520 .70
8/5/96 770 .80 7585 .90 133 .50 8223.00 829.40 7518 .20 387 .80 7513 .70
9/11/96 769 .40 7587 .30 132 .50 8224.00 829.40 7518 .20 387 .70 7513 .80
10/23/96 776 .40 7580 .30 132 .50 8224.00 829.20 7518 .40 380 .70 7520 .80
1111196 776 .40 7580 .30 132.50 8224.00 829.20 7518 .40 380 .80 7520 .70
12/13196 # # 829.50 7518 .10 379 .50 7522 .00
1/6/97 771 .05 7584 .75 133.00 8223 .50
2/10197 + + + +
3125/97 + + + +
411197 + + + +
5/28197 770 .95 7584 .90 131 .50 8225 .10 828 .05 7519 .55 379.90 7522 .40
6/30197 770 .20 7585.60 132.14 8224 .36 827 .72 7519 .88 379.90 7522.40
9/16/97 773 .50 7583.90 132.50 8224 .00 827 .20 7520 .40 379.90 7522 .40
10/17/97 773 .70 7583.70 132.50 8224 .00 827 .20 7520 .40 379.90 7522.40
6/30/98 817 .80 7538.90 133 .10 8223 .40 836 .60 7511 .00 395.10 7506.40
9/1198 745.00 7611 .70 134.50 8222 .00 840 .90 7506.70 398 .00 7503 .50
6/1/99 758.80 7597.90 133 .70 8222 .80 847 .80 7499.80 399 .50 7502.00
7/1/99 758.10 7598.60 134.40 8222 .10 845 .90 7501 .70
11/1/99 + + + 397 .00 7504.50
5/20/00 862.70 7494.00 132 .80 8223.70 849 .80 7497.80 401 .50 7500 .00
918/00 402 .10 7499 .40
9/26/00 875.00 7481 .70 134 .40 8222.10 863.80 7483.80

10-12/31/00 $ $ $ $
12112/00 + + + +
3123/01 + + + +

5/31-6/1/01 870.55 7486 .15 133 .75 8222.75 856.75 7490 .85 414 .17 7487 .33
9120101 876.85 7479 .85 134 .50 8222.00 862.40 7485.20 416 .10 7485 .40
10/19/01 873 .36 7483 .34 134 .65 8221 .85 858 .71 7488 .89 415 .70 7485 .80
11/17/01 944.20 7817 .20
2/18/02 @ @ @ @ @
3/25102 @ @ @ @ @
6/12/02 876 .68 7480 .02 135.08 8221 .42 867 .38 7480 .22 458 .12 7443 .38 1029 .6 7731 .82
914/02 876 .85 7479 .85 136.37 8220 .13 869 .28 7478 .32 %465.1 %7436 .4 1036 .9 7724.55
1018/02 876 .55 7480 .15 136 .00 8220 .50 869 .65 7477 .95 %465.1 %7436 .4 1037 .5 7723 .95
5/14103 @ @ @ %465.1 %7436 .4 @
5128/03 875 .12 7481 .38 135.35 8221 .15 872 .00 7475 .60 %465.1 %7436.4 1036 .6 7724.80
9/5103 876 .22 7480.48 135 .51 8220 .99 871 .73 7475 .87 %465.1 %7436.4 1036 .7 7724.66

10/16/03 876 .24 7480.46 135 .45 8220 .93 871 .92 7476.06 %465.1 %7436.4 1036 .5 7724.46
311/04 @ @ @ @
3/29/04 @ @ @ %465.1 %7436.4

Surface Elevations
Top of 6' Top of 2" Ground
Casing Tubing Elevation

HZ-95-1 8357 .1 8356 .7 8352.6
HZ-95-1S 8357 .6 8356.5 8352.6
HZ-95-2 8348 .1 8347.6 8346.3
HZ-95-3 7902 .2 7901 .5 7897.6
HZ-01-06-1 8761 .4 8759 .4
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Hole LMC-1 was drilled to a depth of 900 feet below ground surface in September 1976 . A log
of this hole is provided in Appendix 6-1 . LMC-1 was drilled into the Blackhawk Formation through
the Castlegate A coal seam with the bottom subsequently being sealed to a depth of
approximately 600 feet below ground surface and remaining open above that depth . Hole depth
was determined to be 599 feet below ground surface on February 27, 1992 and the hole has been
dry during all monitoring visits . Personal communication with Mr . Joseph A. Harvey (1992)
indicates that LMC-1 was dry to 900 feet below ground surface during drilling .

In October 1976, hole LMC-2 was drilled to a depth of 568 feet below ground surface . The hole
was advanced through the Castlegate A coal seam . A log of this hole is provided in Appendix 6-1 .
The hole was subsequently sealed to a depth of 50 feet below ground surface . Due to its shallow
remaining depth, no groundwater measurements have been collected from this hole . Mr. Harvey
(1992) indicated that the hole was dry to. a depth of 568 feet below ground surface during drilling .

Hole LMC-3 was drilled to a depth of 836 feet below ground surface in November 1976 . This hole
was subsequently sealed to a depth of about 665 feet below ground surface, remaining open
above that depth . A log of this hole is provided in Appendix 6-1 . On February 27, 1992, LMC-3
was probed and found to be dry to a total hole depth of 664 feet below ground surface .
Subsequent measurements in this hole have also indicated a dry condition (see Table 7-1) . Mr.
Harvey (1992) indicated that the hole was dry to a depth of 836 feet below ground surface during

•

	

drilling .

In January 1980, hole LMC-4 was drilled through the Blackhawk Formation to a depth of 430 feet
below ground surface . The hole was advanced through the Castlegate A coal seam and into the
Hiawatha coal seam. This hole was subsequently sealed to a depth of approximately 220 feet
below ground surface, remaining open above that depth . A log of this hole is provided in
Appendix 6-1 . On February 27, 1992, LMC-4 was probed to a depth of 217 feet below ground
surface and water was not detected. Subsequent measurements have indicated that this hole has
remained dry (see Table 7-1) . Mr. Harvey (1992) indicated that this hole was also dry to total
depth during drilling .

Each of the LMC drill holes is open (i .e ., uncased) from the surface to total depth . Thus, the
measured dry conditions indicate that the strata exposed by the holes are dry in each of the holes .
In addition to the above measurements, data were collected from wells LMC-1 and LMC-3 by Mr .
Roger Skaggs of Blue Blaze Coal Company in December 1991 . These measurements were
collected by attaching two test tubes to the end of a steel cable, lowering the cable into the drill
hole until the bottom of the hole was reached, and allowing the test tubes to rest on the bottom
for several minutes before retrieving the cable . The length of the cable was measured at the
surface while the cable was extracted. Using this method, drill hole LMC-1 was found to be dry
at a depth of 600 feet . Well LMC-3 was found to be dry at a depth of 650 feet . Although non-
standard methods were used, the December 1991 data corroborate the subsequent data by
indicating that holes LMC-1 and LMC-3 are dry .

Discussions with Mr. Joseph A . Harvey (1992), who was present at the time the holes were drilled,
further corroborate the absence of groundwater within the LMC holes . According to Mr . Harvey,
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who was under contract with C & W Coal Producers Corp . at the time the holes were drilled, each
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hole was dry during drilling and upon completion . Completion dates were September 1976 for
LMC-1, November 1976 for LMC-3, and January 1980 for LMC-4 . Hole LMC-2 (completed in
October 1976) was also reported to be dry during drilling . Appendix 7-1 contains a notarized letter
from Mr. Joseph A . Harvey outlining his responsibilities and observations regarding ground water
at these drill holes .

It is important to note that two exploration drill holes were drilled in the Beaver Creek valley north
of the permit area by Beaver Creek Coal Company in the late 1970's . Both of these drill holes are
located very near the Beaver Creek channel and both have artesian flow . The first of the two
wells, here named BC-1, is located in the SW 1/4 of the SE 1/4 of Section 5, T . 13 S., R . 8 E : The
second hole, here named BC-2, is located in the NW 1/4 of the NW 1/4 of Section 4, T. 13 S ., R .
8 E. These wells are assumed to produce water from approximately 80 to 100 feet below ground
surface. BC-1 was spud in the top of the Blackhawk Formation
while BC-2 was spud approximately 60 to 80 feet above the Castlegate Sandstone and Blackhawk
Formation contact. This suoaests that water is contained in some of the i inner sandstone initc
of the Blackhawk Formation north of the permit area . Since these are artesian wells, this also
suggests that the bedrock units producing water rest upon aquitards and are overlain by confining
units. A more detailed description of the wells and their relationship to the local ground water
system is included in Appendix 7-11 .

• In October 1995, Horizon Coal Company completed four additional monitoring wells within the
permit and adjacent areas at the locations noted on Plate 7-1 . Three of the monitoring wells (HZ-
95-1, HZ-95-2, and HZ-95-3) were completed in the Spring Canyon tongue of the Star Point
Sandstone (i.e ., immediately below the Hiawatha coal seam - the coal seam to be mined at this
location). The remaining well (HZ-95-1 S) was completed in a local perched saturated zone within
the Blackhawk Formation .

Logs of the HZ holes are provided in Appendix 7-5 . Each monitoring well was completed with 2-
inch diameter steel casing and 10 feet of 20-slot wire-wound stainless-steel screen . A filter pack
was placed in the annulus of each hole adjacent to the screen . The annulus of each hole was
grouted with a cement/bentonite mixture above the filter pack .

Water-level data obtained from the HZ monitoring wells are provided in Table 7-1 . The data
collected from the HZ wells in December 1995 (with the exception of HZ-95-1 S, which is
completed in a localized perched aquifer), together with the information obtained from the LMC
holes, were utilized to prepare the potentiometric surface map contained in Figure 7-2 .
Subsequent data collected from the HZ wells in 1996 verify the December 1995 data and do not
indicate a substantial difference in the potentiometric surface presented in Figure 7-2 (see Figure
7-2a and Table 7-1) . Further discussion of the HZ wells can be found under the subheading
"Hydraulic Conditions" in this section .
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The data presented in Table 7-1 indicate that the water level in well HZ-95-1 rose approximately
15 feet between the December 1995 measurement and the July 1996 measurement . Notes
provided in Appendix 7-11 indicate that this well was sampled 8 days prior to the December 1995
water-level measurement . Priorto collection of the sample, the well had been pumped periodically
over a period of approximately 3 weeks in an attempt to purge the well and obtain a representative
water sample. Each time the well was pumped, only 1 to 10 gallons of water could be evacuated
from the hole prior to the well going dry . The sampler would then wait for a period of a few days,
pump the well dry again (after only a few gallons), and repeat the cycle . This information indicates
that the well recharges very slowly . Hence, it is reasonable to conclude that the water-level in
December 1995 had not fully stabilized prior to measurement . Thus, the July 1996 and
subsequent data are considered more representative of local conditions .

The data for HZ-95-3 presented in Table 7-1 also indicate a 7-foot decrease in the water level in
that well between the July and August 1996 measurements . This change in water levels
was verified by the September 1996 measurement, thus indicating that measurement error was
probably not the source of the change . Until additional data are collected, the source of this
change cannot be determined .

As indicated in Figures 7-2 and 7-2a, the flow of groundwater within the permit and adjacent areas
is to the east-southeast, essentially following the strike of the predominant fracture system . The
pre-mining hydraulic gradient, based on the December 1995 data presented in Figure 7-2, is 0 .014
ft/ft. The pre-mining hydraulic gradient was 0 .019 ft/ft using the September 1996 data (Figure 7-
2a) .

The potentiometric surface contained in Figure 7-2 was overlain on a map showing the elevation
of the top of the Spring Canyon tongue of the Star Point Sandstone as developed by Hansen
(1988). Since the Hiawatha coal seam directly overlies the Spring Canyon tongue, a comparison
of the elevation of the potentiometric surface and the elevation of the top of the Spring Canyon
tongue would indicate the areas where the Hiawatha coal seam may be expected to be saturated
within the permit and adjacent areas .

Figure 7-3 presents the results of the above evaluation . This figure presents lines of saturation
based not only on the December 1995 water-level data but also based on an assumed
maximum water-level fluctuation of +30 feet . This assumed maximum water-level fluctuation was
derived following a review of water-level monitoring records from nearby mining operations . The
longest period of water-level record in the region is at the Skyline Mine, located approximately 7
miles west of the Horizon No . 1 permit area, where water-level
data have been collected from monitoring wells during the period of 1982 to the present . During
this period, the maximum water-level fluctuation has been 58 feet (as recorded at Skyline well 79-
35-1A). The assumed water-level fluctuation presented in Figure 7-3 totals 60 feet, thereby
encompassing the maximum fluctuation measured in the region .

Data presented previously in this section indicate that hole LMC-4 (which was drilled near the
proposed portal for the Horizon No . 1 Mine) was dry when it was drilled into the Hiawatha coal
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seam . However, a comparison of Figure 7-3 and Plate 3-3 indicates that the Hiawatha coal seam
can be expected to be saturated very soon into mining operations . Anticipated maximum
fluctuations in water levels will not significantly influence this conclusion .

A review of records on file with UDOGM, as well as discussions with former Beaver Creek Coal
Company mining personnel, indicate that the Gordon Creek No . 2 Mine (operated by Beaver
Creek Coal Company in the Castlegate A seam) immediately southwest of the proposed permit
area, was a dry mine with only sporadic occurrences of groundwater inflow that dried up within a
short time. The Gordon Creek No . 3 Mine (operated by Beaver Creek Coal Company in the
Hiawatha seam immediately east and downgradient of the proposed permit area) was dry until a
12-foot graben was encountered in the northeast portion of the mine . This occurrence is
consistent with the above conclusion since the Hiawatha coal seam is anticipated to become
increasingly saturated with distance to the north . Groundwater from the graben was produced
from the floor of the mine at a peak rate of approximately 400 gallons per minute . During retreat
mining, the same faulted zone was dry, either as a result of previous dewatering, or as a result of
elevation differences . It is possible that groundwater was stored in the fault zone, and when the
fault zone was dewatered, there was insufficient recharge from overlying strata to maintain the
groundwater discharge .

After removal of the Castlegate "A" coal seam in mines adjacent to the permit area, water
•

	

occasionally seeped into these stratigraphically-higher mines from the roof or, more rarely, from
the floor. Generally, minor amounts of water were encountered when mining took place beneath
a fluvial sandstone channel . The channels behave as perched aquifers that are confined by
associated flanking shales . Such a condition, enhanced by local fracturing, appears to occur at
the shallow monitoring well completed by Horizon Coal Company in the Blackhawk Formation (HZ-
95-11S) .

Based on the water level measurements collected from the permit and adjacent areas and
information gathered from mines in the region, it is concluded that the Hiawatha coal seam, as well
as the immediately underlying and overlying strata, will be saturated in the Horizon No . 1 Mine
essentially from the beginning of mining operations . The rate of inflow of groundwater while
mining in the Hiawatha coal seam will depend primarily on whether a faulted zone is encountered
that contains groundwater in storage or that is hydraulically connected with an overlying perched
zone. Based on the dry nature of previous mine workings in the area, as well as observations and
measurements obtained from the LMC and HZ drill holes, the probability of significant sustained
inflows to the Horizon No. 1 Mine is considered minimal . This conclusion is in agreement with
Cumulative Hydrologic Impact Assessments prepared for the area by Engineering Science (1984)
and UDOGM (1989) . Additional information regarding potential inflows to the Horizon No . 1 Mine
is presented in Section 7 .3 of this document.
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Hydraulic Conditions

The hydraulic conductivity of the Spring Canyon Tongue of the Star Point Sandstone was
estimated by performing slug tests in monitoring wells HZ-95-1, HZ-95-1 S, HZ-95-2, and HZ-95-3 .
A slug test is conducted by rapidly changing the water level in a well or borehole by means of the
injection or withdrawal of a body of known volume (a "slug") into or from the water column, and
monitoring the rate of water level recovery to the static, pre-test level . When the slug is rapidly
lowered into the water column, the water level rises abruptly . Rapid withdrawal of the slug after
the water level has fully recovered causes the water level to drop abruptly . The slug used in this
investigation consisted of a 6-foot length of 1-inch diameter 316-stainless steel rod attached to
stainless steel cable .

It is recognized that the radius of influence of a slug test is smaller than that of a long-term
pumping test. However, slug tests are considered adequate when studies are not aimed at
designing an exploitation program of the aquifer (Freeze and Cherry, 1979) . EarthFax
Engineering has found that slug tests produce similar results to pumping tests if performed under
similar field conditions .

Prior to performance of the slug test, an electric water level indicator was used to measure the
static water level in each completed monitoring well . The measurements were made relative to
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the top of the well casing . Together with the well completion information, these data were used
to determine the degree to which each well penetrates the Spring Canyon Tongue . An average
saturated thickness for the Spring Canyon Tongue of 75 feet was assumed based on multiple
observations in the area by Hansen (1988) .

A pressure transducer with a maximum operating pressure of 15 pounds per square inch was
used to measure water-level changes during the slug tests. After pre-test water-level
measurements, the pressure transducer was lowered into the water to a depth that was below the
lowest point to which the slug would be injected, but within the depth range of the
transducer. The slug was then rapidly lowered into the water column in the monitoring well . Data
derived from the transducer were recorded using a model 21X Micrologger manufactured by
Campbell Scientific. The data logger was programmed to record water-level changes to within
0.001 foot at half-second intervals .

Data recorded on the data-storage module in the field were transferred to diskette by means of
either a model PC201 tape and serial I/O card and associated software or a PC208 software
package and serial cable with adapter, both developed by Campbell Scientific . These data sets
are stored as comma-delineated ASCII data files . The contents of each data file were
subsequently transferred to an analytical program (AQTESOLV TM), which allows rapid, graphical
representation and log-linear regression analysis of test data .

The software AQTESOLVTM (Duffield and Rumbaugh, 1989) was used to evaluate the slug test
data . The method of Bouwer and Rice (1976), which determines hydraulic conductivity for wells
which partially or fully penetrate unconfined aquifers, is available in the AQTESOLV TM software,
and was used to estimate the hydraulic conductivities of aquifer tested for this study. This method
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is applicable to both unconfined and confined aquifers, since both types of aquifers behave
similarly during short-term tests (Neumann, 1974) .

To evaluate the slug-test data, values of time and actual water-level displacement due to injection
of the slug are displayed on a semi-logarithmic plot (i .e ., water-level displacement is represented
on a logarithmic y-axis and time is represented on an arithmetic x-axis) . The hydraulic conductivity
("K") is estimated from the equations :

where:

and

where :

C

	

-

	

dimensionless parameter which is a function of L/rw

and other parameters are as previously defined .

According to Bouwer and Rice (1976), Equation (1) allows the hydraulic conductivity to be
calculated from the water-level change in the well . Because the hydraulic conductivity, casing
radius, well radius, the radius over which head loss occurs, and the screen length are constants,
(1/t) In* yo/yt must also be a constant. Thus, the time/drawdown data should approximate a straight
line if plotted in terms of In yo versus t. The quantity (1/t) In y,/yt in Equation (1) is obtained from
the first straight-line segment drawn through the field data .

The AQTESOLVT"" software program prompts the user to supply values of well casing radius, drill
hole radius, saturated aquifer thickness, well screen length, and static height of water in the well .
Time and water-level data are read into the software program in the form of ASCII data files, which
are down-loaded from the data logger .

Once the field data and constants are entered, the AQTESOLV T"" software generates semi-log
plots of the data and automatically fits a straight line to the data according to user-defined

YO

Yt
L
rc
Re
Iw
H
t

initial drawdown or residual drawdown in well due to instantaneous removal
or injection. of the . slug from the well (ft)
drawdown in well at time t (ft)
length of well screen (ft)
radius of well casing (ft)
equivalent radius over which head loss occurs (ft)
i adius of wuii, muiuding gravei Nduk (ii)

static height of water in well (ft)
time (min)
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weighting. If the entire range of field data do not approximate a straight line, only those early data
which form a valid straight-line segment are weighted by the user such that the software produces
the desired straight line approximation through the valid part of the data set .

The straight-line fit produced by AQTESOLVTM automatically determines the value of yo (y-
intercept) and an arbitrary value of yt at time t to solve Equation (1) . Based on user-defined values
of screen length and drill hole radius, the software determines the value of C to evaluate Re in
Equation (2) .

The AQTESOLVTM software generates the straight line approximation by means of a nonlinear
weighted least-squares parameter estimation technique known as the Gauss-Newton linearization
method (Duffield and Rumbaugh, 1989) . The estimation technique minimizes the difference
between observed and estimated values through iterative solution of the system of linearized
equations until convergence is achieved. To ensure the fit of the straight line, the software prints
out the values of actual water levels, calculated water levels, and residual values (the difference
between the actual and calculated water levels) derived by the parameter estimation technique .
Additionally, the statistical values of mean, standard deviation, and variance are provided for the
weighted residuals . These statistics indicate the goodness-of-fit of the straight line generated by
the estimation technique .

Slug test plots for the wells tested are presented in Appendix 7-8 . Included with the
time/drawdown plots are printouts of well constants used to estimate values of hydraulic
conductivity. Statistical values of mean, standard deviation, and variance also are provided for
the weighted residuals . From the analyses presented in .Appendix 7-8, the following hydraulic
conductivities were determined for the tested monitoring wells :

The average hydraulic conductivity of the Spring Canyon Tongue at wells HZ-95-2 and HZ-95-3
is 0 .23 ft/day, while the hydraulic conductivity at HZ-95-1 and HZ-95-1 S is 18 .4 ft/day (nearly two
orders of magnitude higher). Conditions at HZ-95-1 and HZ-95-1S are apparently affected by
local fracturing, as suggested not only by the difference in hydraulic conductivity but also the
presence of a northwest-trending fault adjacent to HZ-95-1 as indicated on Plate 6-1 . Although
no fracturing was noted by Hansen (1988) along the alignment of Beaver Creek near HZ-95-1, a
short northeast-trending fracture just north of HZ-95-1 may have also locally enhanced fracturing
of the bedrock encountered by the monitoring well (see Plate 6-1). The lack of noted fracturing
along the alignment of Beaver Creek, together with the continuity of the potentiometric surface
presented in Figure 7-2, indicates that the increased hydraulic conductivity at HZ-95-1 should not
be interpreted as being representative of a separate groundwater system . Rather, localized
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Hydraulic Conductivity
Well (ft/day)

HZ-95-1 16.1
HZ-95-1 S 20.7
HZ-95-2 0.25
HZ-95-3 0.20
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fracturing appears to have enhanced the local hydraulic conductivity, without significantly affecting
the direction of groundwater flow .

It is of note that the Horizon monitoring wells are completed in the Spring Canyon Tongue (i .e .,
the aquifer immediately below the coal seam), rather than in the Blackhawk Formation wherein
the coal occurs . Because the Blackhawk Formation consists of interbedded sandstone, siltstone,
shale, and coal, the hydraulic conductivity of this formation is generally considered to be lower
than that of the Spring Canyon Tongue . For the purpose of this assessment and in keeping with
the convention of Lines (1985), the hydraulic conductivity of the unfractured Blackhawk Formation
is estimated to be one-half that of the Spring Canyon Tongue (i.e . 0.11 ft/day). Where fractured,
the hydraulic conductivity of the Spring Canyon Tongue and the Blackhawk Formation are
estimated to be 18 .4 and 9 .2 ft/day, respectively, based on data collected from HZ-95-1 and HZ-
95-11S .

Recharge

Snowmelt and rain are the main sources of recharge to the groundwater system in the permit and
adjacent areas. Normal annual precipitation in the area is approximately 20 inches per year
(Waddell et al ., 1981) . Approximately 65 percent of this precipitation normally falls during the
months of October through April (Waddell et al ., 1981), mostly as snowfall .

Groundwater recharge primarily occurs where permeable lithologies are exposed at the surface .
Vertical migration of groundwater occurs through permeable rock units and/or along zones of
faulting and fracturing . Lateral migration initiates when groundwater encounters impermeable
rocks and continues until either the land surface is intersected (and spring discharge occurs) or
other permeable lithologies or zones are encountered that allow further vertical flow (UDOGM,
1989). This condition creates the perched aquifers in the Price River and Blackhawk Formations
discussed previously .

In areas that are capped by the Price River Formation and the Blackhawk Formation (such as
occurs within the proposed permit and adjacent areas), Danielson et al . (1981) indicated that
"steep slopes promote rapid snowmelt runoff and reduce recharge to the groundwater system ."
This condition is intensified by the relatively low permeability of the Price River and Blackhawk
Formations. The limited amount of recharge in the area is reflected by the small number of
springs as well as the dry conditions encountered by previous mine workings in the permit and
adjacent areas and the LMC drill holes .

Figure 7-4 is a map of potential recharge areas in the mine vicinity . Areas identified as "very
limited recharge potential" are underlain by the Blackhawk Formation (limited by its steep slope
and its shale content) . Areas identified as "limited recharge potential" are underlain by the Price
River Formation, Castlegate Sandstone, the Star Point Sandstone, and thin alluvium (limited either
by their steep slope, their shale content, or their limited thickness) . Areas identified as "moderate
recharge potential" are underlain by the North Horn Formation (moderately permeable strait on
moderate slopes) . Note that, with the exception of the extreme northern portion of the permit area
and the canyon bottom downstream from the proposed surface facilities, all of the permit and
adjacent areas are in a zone of very limited recharge potential .
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Groundwater occurrence and availability may also be controlled by faults and fractures . The
control of faulting on the direction of groundwater flow can be seen by comparing the
potentiometric surface map on Figure 7-2 with the geologic structure data provided on Plate 6-1 .
However, due to the low permeability of the formations surrounding the Hiawatha coal seam, and
the plan to avoid mining into faulted zones, inflow to the mining operations from faulted zones is
projected to be minimal (see Section 7 .3 of this document) .

Springs CC-1, CC-5, CC-6, SP-1, SP-4, SP-9, CV-1, CV-2, CV-3, CV-8, GV-25, and GV-70 (see
Plate 7-1) appear to be fault related . To assess the extent of the influence of faulting on the
hydrogeologic system and evaluate the potential for recharge of coal zones by seepage from the
surface through fractures, a seepage evaluation was conducted along Beaver Creek on
September 11, 1996. This evaluation was conducted by measuring the flow of Beaver Creek and
its inflow points at the locations indicated on Figure 7-4a . All measurements were collected using
portable cutthroat flumes which were installed in accordance with accepted procedures
(Skogerboe et al ., 1973) .

Results of flow measurements collected during the Beaver Creek seepage evaluation are
presented in Table 7-1a . These data are summarized in Table 7-1b and Figure 7-4b . In
evaluating the seepage data, it should be noted that Reaches 2 and 3 contain several abandoned
beaver ponds. An abnormal quantity of alluvium has deposited behind the abandoned beaver
dams, creating broad areas across which the stream flows. Although the data indicate that a net
gain occurs through these reaches, it is likely that some streamflow is lost into the alluvial deposits
as the stream braids and the bottom gradient becomes less steep .

The data indicate a net gain of streamflow in Reach 4 of 38 .0 gpm . Although this reach crosses
the primary fault which will serve as the southwest boundary of the proposed mine workings, it is
doubtful that this gain results from inflow along the fault . Rather, because the alluvium in the
canyon bottom narrows significantly in Reach 4, the gain is likely the result of streamflow being
measured which was lost into the alluvial deposits behind the upstream abandoned beaver dams .

Reach 5 crosses the fracture zone which was encountered by wells HZ-95-1 and HZ-95-1 S . The
loss in this zone was measured at 6.8 gpm . The loss in Reach 6, which crosses the northeast
boundary fault, was 6 .6 gpm. Although these losses occur in areas where fractures have been
mapped, it is unlikely that a significant quantity of this water is flowing from the surface into the
fractures. The head difference in the flumes at the stations marking the up-and downstream ends
of Reaches 5 and 6 was only 0 .01 foot (see Table 7-1 a) . These insignificant decreases in head
could easily have resulted from measurement error as opposed to actual streamflow losses .
Hence, losses into the fractures in these reaches are considered insignificant .

The loss in Reach 7 was measured at 35 .8 gpm . The Castlegate Sandstone outcrops in the
stream bottom a short distance downstream from this reach . Alluvium in the stream bottom within
Reach 7 appears to have been influenced by erosion of the nearby Castlegate Sandstone .
Hence, it is likely that the loss in Reach 7 is a result of seepage into the coarser alluvium that
typifies that reach .
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TABLE 7-1 a

RESULTS OF BEAVER CREEK SEEPAGE EVALUATION

(a)

(b)

All measurements collected on September 11, 1996 using a portable cutthroat flume .

Estimate based on visual observation

Station Description
Throat
Width (a )

(in)

Flow
Depth

(ft)

Flow Rate

(cfs) (gpm)

HZ-1 Beaver Creek 1 0 .20 0 .02 9 .0

HZ-2 Unnamed tributary 1 0.17 0 .01 6 .5

HZ-3 Beaver Creek 1 0.44 0.10 43 .4

HZ-4 Unnamed spring 1 0.39 0.08 34 .1

HZ-5 Unnamed spring 1 -- -- 1 (b)

HZ-6 SP-9 tributary 1 0 .41 0 .08 37.7

HZ-7 Beaver Cr . at SS-7 1 0 .61 0 .19 83 .5

HZ-8 Beaver Cr . - south split 1 0 .16 0 .01 5 .7

HZ-9 Beaver Cr . - north split 4 0 .30 0 .19 84.0

HZ-10 Beaver Cr. by LMC-1 4 0.37 0.28 127 .7

HZ-1 1 Beaver Cr. by HZ-95-1 4 0.36 0.27 120 .9

HZ-12 Beaver Cr. at SS-8 4 0 .35 0.25 114 .3

HZ-13 Beaver Cr. at road
crossing

4 0 .29 0.17 78 .5



TABLE 7-1b

SUMMARY OF BEAVER CREEK GAIN/LOSS MEASUREMENTS

(al See Figure 7-4b

0

Reach
No . 'al

Upstream
Station(s)

Upstream
Flow (gpm)

Downstream
Station

Downstream
Flow (gpm)

Gain/Loss
(gpm)

Distance
(ft)

Unit Gain/Loss
(gpm/100 ft) Remarks

1 HZ-1, HZ-2,
HZ-4, HZ-5

50.6 HZ-3 43 .4 -7 .2 2300 -0 .3

2 HZ-3, HZ-6 81 .1 HZ-7 83 .5 +2.4 2850 +0.1 Approx . 1 .5 gpm est. inflow observed on
surface

3 HZ-7 83 .5 HZ-8, HZ-9 89.7 +6.2 1850 +0.3 Downstream from extensive area of
abandoned beaver ponds. Broad area of
alluvium .

4 HZ-8, HZ-9 89.7 HZ-10 127.7 +38.0 2300 +1 .7 Canyon bottom narrows significantly . Limited
alluvium .

5 HZ-10 127 .7 HZ-11 120.9 -6 .8 2100 -0.3 Up- and downstream from HZ-95-1 fracture
area .

6 HZ-11 120.9 HZ-12 114 .3 -6 .6 1750 -0.4 Approx . 0 .5 gpm est. inflow observed on
surface

7 HZ-12 114.3 HZ-13 78.5 -35 .8 1650 -2 .2 Colluvium from Castlegate Sandstone more
prevalent .
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Upstream from Reach 7 (where stratigraphic changes have likely affected the characteristics of
the alluvium), the net seepage within the Beaver Creek system is a gain of 26 .0 gpm. Together
with the insignificant changes in streamflow noted in Reach 5 (where the shallow and deeper
bedrock is known to be fractured as demonstrated by data collected from monitoring wells HZ-95-1
and HZ-95-1 S), these data indicate that Beaver Creek is not hydraulically connected to bedrock
aquifers that underlie the creek .

7.1 .3 Water Quality

Groundwater from the Upper Cretaceous sediments in the Wasatch Plateau is characterized by
total dissolved solids (TDS) contents of less than 1,000 milligrams per liter (mg/1) (Waddell et al .,
1981) . The following range of TDS concentrations have been measured in springs, wells, and
mines issuing from or completed in formations found in the permit and adjacent areas, as reported
for the Wasatch Plateau and the Book Cliffs areas by Waddell et al. (1981) :

• Groundwater quality data have been collected from the permit and adjacent areas since 1989
when sample sites were accessible . Prior to 1996, these data were generally collected in
accordance with UDOGM guidelines published in 1986 . Beginning in 1996, data have been
collected, where feasible, in accordance with UDOGM guidelines published in April 1995 . The
data collected from the monitored sites, together with tables outlining the parameters which have
been monitored, are presented in Appendix 7-2 .

Data contained in Appendix 7-2 indicate that the TDS concentration of water issuing from spring
SP-1 has typically varied from about 230 to 330 mg/I . At SP-2, these concentrations have
generally varied from about 480 to 540 mg/I . The TDS concentrations of water issuing from SP-4
has typically varied from approximately 350 to 480 mg/I . The pH of water issuing from these
spring is generally slightly alkaline (typical pH range of 7 .5 to 8.5). Each of these springs issue
from the Blackhawk Formation .

Results of chemical analyses of water collected from springs SP-1, 2, and 4 indicate that the
groundwater in the area is a calcium bicarbonate type as illustrated in the Stiff diagrams included
Appendix 7-2 . Concentrations of the major cations and anions as well as TDS concentrations in
the water discharged from these springs appears to have shown a general negative correlation
with flow rate (i .e ., lower concentrations at higher flows) since monitoring began in 1989 .

Data collected by others from SP-9 (Jewkes Spring - see Appendix 7-2) indicate that water issuing
from this spring typically has a TDS concentrations which varies from 240 to 300 mg/I . As with the
other springs monitored in the permit area which issue from the Blackhawk Formation, this water
is a calcium bicarbonate type . Concentrations of TDS and major ions tend to vary inversely with
flow rate . Similar to other springs in the permit area issuing from the Blackhawk Formation, the
pH of water issuing from SP-9 is generally slightly alkaline (typical pH range of 7 .5 to 8 .5)
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o Price River Formation 122-792 mg/I
o Castlegate Sandstone 315-806 mg/I
o Blackhawk Formation 63-796 mg/I
o Star Point Sandstone 335-391 mg/I
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Two samples (one in May 1992 and one in November 1995) have been collected of water
standing on the floor of the old Blue Blaze No . 1 Mine approximately 440 feet into the old mine
workings. Results of chemical analyses of these water samples are provided in Appendix 7-2 .
The total dissolved solids concentrations of these samples ranged from 414 to 452 mg/I (i .e .,
within the range noted for springs issuing from the Blackhawk Formation in the permit and
adjacent areas) . Similar to springs in the area, this water is a calcium bicarbonate type . The pH
of this water has varied from 6 .80 to 7.66 .

Also included in Appendix 7-2 are the results of analyses of water-quality samples collected from
monitoring wells HZ-95-1, HZ-95-2, and HZ-95-3 in December 1995, November 1995, and January
1996, respectively. Although these samples may still have been somewhat affected by the foam
drilling fluid used during installation of the holes, the data indicate that the TDS concentration of
water encountered in the monitoring wells ranges from 380 to 680 mg/I . Water quality data from
the LMC wells have not been collected since these holes have been dry during the period of
monitoring .

During the monitoring of wells HZ-95-2 and HZ-95-3 in September through December of 1996, HZ-
95-2 fluctuated 0 .3 feet and HZ-95-3 raised from 7513 .8 to 7522 .0 feet. HZ-95-1 and HZ-95-1S
were monitored in September, October, November of 1996 and January of 1997 . HZ-95-1's water
level dropped 7 feet between September and November and rose approximately 5 feet between
November 1996 and January 1997 . HZ-95-1 S remained constant September through November,
but dropped 0.5 feet between November and January . These readings are more closely related
to the seasonal fluctuation than the measurement taken directly after the completion of the wells .

7.1 .4 Water Rights

The use of water in the Gordon Creek area is almost exclusively for stock watering . No
groundwater rights have been filed by Horizon ; however, water is leased (see Appendix 3-5) . This
lease involves water right 91-330 (underground water from the former Sweet Coal Mine) as well
as water rights 91-94 and 91-353 (covering different time periods from the same unnamed spring) .
A change-in-point-of-diversion application has been filed with the Division of Water Rights for use
of this water within the permit area (see Appendix 3-5) . A right for the evaporative loss of water
from Sweet's Pond (91-4956) has also been assigned to Horizon Coal by agreement (see
Appendix 3-5) . The applications for change-in-point-of-diversion were approved on November20,
1996 by Robert L . Morgan, P.E ., Utah State Engineer for water rights 91-330, 91-94 and 91-353 .
Horizon will inform UDOGM if the change in point of diversion is altered in the future .

It should be noted that the change-in-point-of-diversion which has been filed on water right
91-330 would permit use of the water where it is encountered within the proposed Horizon No . 1
Mine workings . This water will not be diverted from the former Sweet Coal Mine workings into the
Horizon No. 1 Mine .

Locations of water rights within the permit and surrounding areas are shown on Plate 7-3 . Data
contained in Appendix 3-5 indicate that water rights have been filed on a limited number of springs
in the permit and adjacent areas . Legal rates of usage of spring water are all less than 0 .25 cfs .
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No water rights exist within the permit and adjacent areas for water wells . However, rights exist
for the use of water from several springs in the permit and adjacent areas . Typically, these rights
are for the use of less than 5 gallons per minute of water from springs issuing from the Blackhawk
Formation . As noted above, this formation is not considered to be an extensive aquifer within the
permit and adjacent areas. Water in this formation issues from perched aquifers of limited areal
extent. This accounts for the low flow and usage rates of the springs .

One right exists within the adjacent area for the use of water encountered in underground coal
mining operations (File No . 91-330 in the name of Florence A . Sweet) . Horizon has leased this
water right from Florence A. Sweet and requested change of diversion to water anticipated within
the Horizon No. 1 Mine .

7.1 .5 Groundwater Monitorinq Plan

Monitoring points SP-1, 2, and 4, as shown on Plate 7-1, have been monitored for baseline
information since 1989 . SP-9 (Jewkes Spring) was monitored by the U .S. Geological Survey
during the period of 1979 through 1983 and by Beaver Creek Coal Company from 1985 through
1995.

Groundwater monitoring during operation of the mine will be conducted in accordance with
•

	

UDOGM regulation R645-301-723 and will consist of the following : collection of flow and water-
quality data from springs SP-1, 2, 4, 9, 2-6-W (Homestead Spring) and GV-70 ; collection of flow
and water-quality data from sustained inflows to the mine and mine water discharge quantities
(temporary or permanent); and collection of water-level data from the HZ monitoring wells .
Temporary mine discharge quantities will be reported monthly and submitted to UDOGM with
quarterly monitoring data . Reports will contain the period of pumping (i .e . 6:15 a.m . to 7:30 p.m .)
and the daily flow rate, until a continuous flow meter/guage is installed . Refer to Section 7 .2.3.2
for a discussion of temporary mine water discharge monitoring .

Each of the springs to be monitored issue from portions of the Blackhawk Formation which are
stratigraphically higher than the Hiawatha coal seam . Therefore, data collected from the springs
will allow quantification of potential impacts to perched aquifers within the permit and adjacent
areas of both the initial permit term and future permit terms . Spring SP-2 is within approximately
400 feet of the initial planned workings and in an area which overlies future workings (see Plate
3-3) . Springs SP-1, SP-4, and GV-70 are in an area which lies within 200 to 700 feet of proposed
future workings . These distances are all within the zone of potential subsidence as defined in
Section 3.4 .8.5. Hence, data collected from these springs will assist in determining the impacts
of subsidence on the groundwater resources of the Blackhawk Formation .

Springs SP-9 and 2-6-W lie approximately 1800 feet and 4900 feet southwest of the proposed
future mine workings . As a result, they are in areas which will not likely be impacted by
subsidence effects (see Section 3 .4.8 .5) . Hence, these springs will be monitored to provide
background data on groundwater conditions within the Blackhawk Formation in areas that will not
likely be impacted by mining .
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During the operational and reclamation phases of the mine, the above-noted springs will be
monitored once each calendar quarter when the springs are accessible . The data to be collected
from these springs are listed in Table 7-2 . Monitoring data will be reported to the Division on a
quarterly basis .

Sampling of springs CC-5 and MC-4 will begin in 1997 and continue through 1999 . If requested
by UDOGM the sampling may continue beyond 1999 . CC-5 and MC-4 will be sampled quarterly
and analyzed for calcium, magnesium, sodium, potassium, carbonate, TDS, sulfate, and chloride .
Flow, pH and conductivity data will also be collect for springs CC-5 and MC-4 . The data from the
analyses will be included in Appendix 7-2 .

Data collected from mine inflows will allow impacts to be quantified to all hydrologic resources that
are affected my mine dewatering . Changes in the quantity and quality of mine inflows will be
evaluated with the additional groundwater data to assess the overall hydrologic impacts of the
mining operation .

Data collected from the HZ wells will allow quantification of potential impacts to the regional
groundwater system. Specifically, data collected from wells HZ-95-1 and HZ-95-1 S will assist in
evaluating the impacts of mine dewatering on the quantity of groundwater in the Blackhawk
Formation and the underlying Spring Canyon tongue . This will be particularly helpful in estimating

•

	

potential future impacts as the mining operation expands to the northwest beneath Beaver Creek .

Data collected from HZ-95-2 will allow quantification of impacts to groundwater in the Spring
Canyon tongue outside of the assumed adjacent area . Furthermore, if impacts are noted to water
levels at the location of HZ-95-2, these data may provide information regarding the extent of the
hydraulic connection across the northeast boundary fault . Finally, since HZ-95-3 is located near
the initial mine workings, data collected from this location will allow early assessments of mining
impacts to be made .

Representative points of inflow will then be selected based on the source or the areal zone, and
samples will be collected from those representative points for analyses in accordance with Table
7-2. The sampling will continue once each quarter as long as the inflow point remains accessible
during mining operations or until the flow diminishes . Data will be collected as close to the point
of issuance as possible to prevent contamination by mining operations .

Sampling information for in-mine water flow was collected at the locations noted on Plate A,
Appendix 7-2, Attachment A and Plate 7-1 . The analyzes associated with the samples are
included in Appendix 7-2, Attachment A . Additional sampling for TSS was requested by Utah
Division of Water Quality, these analyzes are also included in Attachment A .

The in-mine water pumped and discharged to the surface was measured daily when personnel
were at the mine (Appendix 7-2, Attachment A, Horizon In-Mine Water Log, 1998 - 1999) . Other
days, such as weekends and holidays the flow was estimated . The flow was measured as the
water exited through a pipe or a weir and collected in a bucket .
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The Horizon In-Mine Water Log, 1998 - 1999 shows the flow in gallons per minute . Empty boxes
in the chart signify no discharge of in-mine water.

Discharge water from the mine will be treated in underground sumps, to meet effluent limitations .
Discharged water will be monitored as described above and in accordance with the discharge
permit issued by the Division of Water Quality (Appendix 3-6) .

While sampling the HZ wells immediately after drilling, each well was pumped for a period of 2 to
4 weeks, during which time the wells were repeatedly pumped dry and allowed to recover . The
samples were collected at the end of the above periods . Given the fact that the wells still
appeared to be influenced by foam drilling fluids when sampled (based on pH, discoloration, etc)
and the fact that sampling required an extended period of time due to the low yield of the wells,
future sampling of the wells for water-quality analyses is not proposed . Rather, data collected
from the wells in the future will consist solely of water-level information . Springs and mine-water
inflows will be used to monitor changes in water quality within the permit and adjacent areas .

Water-level data will be collected during the operational and reclamation phases from the HZ wells
once each quarter when accessible . All water-level measurements will be corrected to depth from
top of 2" casing to permit correlation with previous measurements . Horizon commits to discuss
with UDOGM a more stringent monitoring program for well HZ-95-1 prior to entering the
northernmost mining block in Section 8 .

Data collected from the springs to be monitored (SP-1, SP-2, SP-4, SP-9, 2-6-W, and GV-70) will
provide information on the potential impacts of mining activities on localized aquifers . Similar
information will be obtained by monitoring sustained inflows to the mine workings . Data obtained
from the HZ monitoring wells will assist in evaluating potential losses of groundwater from the
Blackhawk/Star Point aquifer system .

Once every five years, during the low-flow season of the year (i.e ., late summer or early autumn),
each monitored spring and mine-inflow point will be sampled for baseline parameters . This list of
parameters is the same as that provided in Table 7-2 plus the following :

Acidity
Aluminum (dissolved)
Arsenic (dissolved)
Boron (dissolved)
Cadmium (dissolved)
Copper (dissolved)
Lead (dissolved)

Molybdenum (dissolved)
Ammonia
Nitrate
Nitrite

Phosphate (ortho)
Selenium (dissolved)
Zinc (dissolved)
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TABLE 7-2

OPERATIONAL AND RECLAMATION PERIOD
GROUNDWATER MONITORING PARAMETERS

Flow (gpm) or Depth to Water (ft)

Specific Cond . (pmhos/cm @ 25 °C)

Total Dissolved Solids

Total Alkalinity

Carbonate

Chloride

Iron (total)

Manganese (dissolved)

Potassium (dissolved)

Sulfate

Anions (meq/I)

pH (standard units)

Temperature (°C)

Total Hardness (as CaC03 )

Bicarbonate

Calcium (dissolved)

Iron (dissolved)

Magnesium (dissolved)

Manganese (total)

Sodium (dissolved)

Cations (meq/I)
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By the end of each month following each calendar quarter (i.e ., April 30, August 31, October 31,
and January 31), a report will be submitted to the Division summarizing monitoring activities during
the previous quarter . Annual reports summarizing monitoring activity will also be submitted to the
UDOGM. Quarterly reports will include field measurements, observations, and analytical results
received during the previous quarter . Annual reports will include field measurements,
observations, and analytical results received during the entire year . If any data indicate non-
compliance with permit conditions, Horizon Coal Company will promptly notify the Division and
take appropriate actions as provided for in R645-300-145 and R645-301-731 .

7.1 .6 Mitiqation and Control Plan

As noted in Section 7 .3 of this permit application, Horizon does not foresee any significant impacts
to groundwater as a result of mining in the permit area . Inflows to the mine are anticipated to be
small. A more complete discussion of potential groundwater impacts and mitigation measures is
provided in Sections 7 .3 and 3.4.8.2. Should a perennial or intermittent water resource be
impacted by mining activities, both UDOGM and Water Rights will be contacted . Approval for a
site-specific mitigation plan will be received from UDOGM and Water Rights prior to
implementation of the plan .

7.2 Surface Water Hydrology

Scope

Surface water hydrology information has been assembled to satisfy regulations set forth by
UDOGM for the Horizon No . 1 Mine . A description of the baseline information for the existing
resources, as well as a discussion of the runoff control plans for operations and reclamation, are
provided below .

For the purpose of clarification, the following creek and drainage names will be used in this permit
application . The confusion was prompted by the previous applicant's use of names familiar to the
populous of the area and not the names of waterways used by the USGS on their 7 .5 minute
Quads. The new names will be used on all plates in the current submittal .
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PREVIOUS NAME NEW NAME

Gordon Creek North Fork Gordon Creek

North Fork Gordon Creek Jewkes Creek

Right Fork North Fork Gordon Creek Portal Canyon Creek

Right Middle Fork North Fork Gordon Creek Spring Two Canyon Creek
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7.2 .1 Methodology

The baseline hydrologic study was based on review of literature and available data obtained from
the U.S. Geological Survey, the U .S . Forest Service, the State of Utah, Beaver Creek Coal
Company, Blue Blaze Coal Company, and mine permit applications for the surrounding mines .
A field reconnaissance was performed to confirm the location and characteristics of surface water
courses, springs, and seeps.

7.2 .2 Existing Surface Water Resources

7.2 .2.1 Regional Surface Water Hydrology

Most of the regional area is drained by tributaries to the Green and Colorado Rivers . The principal
tributaries in the region are the Price and San Rafael Rivers and Muddy Creek . The Green River
flows through the eastern edge of the Central Utah region .

The U .S . Geological Survey completed a report entitled "Hydrologic Reconnaissance of the
Wasatch Plateau - Book Cliffs Coal Field Area, Utah" which considers the development of coal
resources in central Utah (Waddell et al ., 1981). The Horizon No . 1 Mine lies within the study area
near the headwaters of tributaries to the Price River .

Approximately 50 to 70 percent of the stream flow in the region occurs during the May-July
snowmelt runoff period (Waddell et al ., 1981) . Summer precipitation usually results in minor
amounts of runoff . Intense convective rainfall during the summer period may cause short duration,
high intensity runoff in localized areas .

Water quality in the Price River and its tributaries can be classified as good at the higher
elevations, with TDS concentrations of 250 mg/1 and below . As is the case with springs in the
area, these surface waters tend to be a calcium bicarbonate type . At lower elevations below
diversions, the water changes to a sodium sulfate type with dissolved solids ranging from 2,500
to more than 6,000 mg/1 (Waddell et al ., 1981). These changes are caused by leaching of salts
from irrigation return flows and natural runoff from areas underlain by Mancos Shale .

7.2.2.2 Mine Plan Area Surface Water Hydrology

Stream Flow

The three principal surface water courses found within and adjacent to the mine permit area are
Beaver Creek to the north of the permit area, Jewkes Creek through the center of the property,
and North Fork Gordon Creek to the south of the property (Plate 7-2) .

Beaver Creek is a perennial stream that flows immediately north of the permit area . Perennial flow
is maintained by small seeps and springs . One of the contributing springs, the Homestead Spring
(labeled as 2-6-W on Plate 7-1), is an area of seeps located in a small tributary to Beaver Creek
in the SW'/4 NE% Sec . 13, T. 13 S., R. 7 E. (approximately 1 .5 miles west of the permit area) .
Past measurements collected by Beaver Creek Coal Company personnel have indicated that this
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spring discharges from 3 to 136 gallons per minute, with the higher flow rates in June including
surface runoff from snowmelt conditions .

Jewkes Spring (noted above in Section 7 .1 .2.2 as monitoring station SP-9) is located near the
Beaver Creek stream channel in the SW'/4 SW 1% Sec. 7, T. 13 S., R . 8 E., approximately 1 mile
west of the permit area (see Plate 7-1) . With the exception of a spurious measurement in July
1985 (see Section 7 .1 .2 .2), discharges from this spring have generally varied during the period
of record from about 1 to 40 gpm, with no observable flow during drought periods .

The general flow direction of Beaver Creek is to the northeast toward the Price River. The
drainage pattern in the upper portions of the Beaver Creek basin near the permit area is dendritic .
This drainage pattern is detailed on Plate 7-2 . The valley profile is not as steep as the North Fork
of Gordon Creek .

The USGS formerly maintained a gauging station near the mouth of Beaver Creek (Station No .
09312700) approximately 9 miles northeast of the permit area . During the 29-year period of
record from October 1960 to October 1989, the minimum annual discharge of 254 acre-feet
occurred during water year 1981 . The maximum annual discharge of 9,950 acre-feet occurred
two years later in water year 1983 (Appendix 7-7) . The average annual discharge of Beaver
Creek at the USGS monitoring station during the 29-year period of record has been 3,310 acre-
feet .

The annual variability of flow in Beaver Creek can be seen by the fact that the annual maximum
and the annual minimum during a 29-year period of record were separated by only two years .
This variability is also evident in the high coefficient of variation for the station (74 percent) .

Stream flow at the Beaver Creek USGS station was typically highest in the spring and early
summer (April through June, as a result of snow melt) and lowest during the autumn and winter
months . Occasional late summer rapid increases in flow were also observed, probably as a result
of summer thunderstorms. Several days of no flow were also reported during the period of record
(mostly in the winter and late summer) .

Jewkes Creek, an intermittent stream, drains a small basin with a drainage area slightly greater
than 1 square mile . This watershed drains much of the permit area . Jewkes Creek empties into
North Fork of Gordon Creek in the SE% SW% Sec . 17, T . 13 S., R . 8 E . The channel gradient of
Jewkes Creek is relatively uniform across the coal lease property . The canyon sides are steep
and rocky. The characteristics of the channel and valley are indicative of a stream in a youthful
stage of development .

The flow data presented in Appendix 7-3 indicate that Jewkes Creek occasionally ceases flowing
at station SS-3 even though it continues to flow (albeit at low rates) at the upstream station (SS-5) .
Although no observations have been made in the field regarding the re-emergence of this water,
it likely continues to contribute to the baseflow of North Fork of Gordon Creek, given the fact that
the Mancos Shale outcrops a short distance downstream from the permit area, which outcrop
should force baseflow in the alluvium to the surface .
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A small drainage discharges into Jewkes Creek from the northeast in SE'/ SW% Sec . 17, T. 13
S., R. 8 E. In this report this drainage is referred to as Portal Canyon Creek (Plate 7-2) . This
canyon will contain the mine facilities and surface operations .

North Fork Gordon Creek flows along County Road 290 southeast of the permit area . The
elevation of the creek is lower than the Hiawatha coal seam, the lowest minable seam in the area .
Proposed mining operations will occur north of the creek and should not significantly affect the
quantity or quality of the flow in North Fork Gordon Creek (see Section 7.3 of this permit
application) .

Stream locations from which samples have been collected within the permit and adjacent areas
are noted on Plate 7-1 . Stations SS-3 and SS-5, located on Jewkes Creek down- and upstream
from the proposed surface facilities, respectively, have been monitored from 1989 through the
present. Stations SS-7 and SS-8, located on Beaver Creek north of the permit area, have been
monitored from 1991 through the present . Stations SS-1 0 (Unnamed Tributary) and SS-11 (Sand
Gulch) were monitored beginning in May of 1996. Data collected from these stations are provided
in Appendix 7-3 .

It should be noted that previous sampling efforts have referred to the surface-water sampling
stations within the permit and adjacent areas as Station No . 3, Station No . 5, Station No . 7, and
Station No . 8. These locations are now referred to as SS-3, SS-5, SS-7, and SS-8 . The change
in terminology for these stations has been made solely to enable easier identification and
discussion in this permit application .

Stream flow within the permit and adjacent areas is typical of the region, with maximum stream
flows typically occurring the late spring and early summer as a result of snow melt runoff . Flows
decrease significantly during the autumn and winter months, with Jewkes Creek and Beaver Creek
both having experienced no flow during the period of record (primarily in the winter and late
summer months) .

The flow of Jewkes Creek diminishes in a downstream direction, as measured at sample points
SS-3 and SS-5 in September 1990, August and September 1991, and August through December
1992 . After passing sampling point SS-5, the channel become less defined and meanders though
a 50-foot wide area, where the flow infiltrates into the alluvium . This flow does not apparently
reappear immediately downstream from SS-3. However, given the presence of the impermeable
Mancos Shale in the stream bed of North Fork Gordon Creek approximately one-half mile
downstream from the proposed surface facilities (Hansen, 1988), it is likely that the stream flow
reappears within North Fork Gordon Creek . Graphs illustrating the flows measured at the
monitoring stations within the permit and adjacent areas are included in Appendix 7-3 .

Downstream decreases in flow have also been observed in Beaver Creek between monitoring
stations SS-7 and SS-8 . This situation is most prevalent during the low-flow season . However,
during periods of high flow, discharge rates have been observed to be occasionally higher at the
upstream station (SS-7) as compared with the downstream station (SS-8) . The reasons for these
variations are not yet clear .
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Surface Water Quality

Surface-water quality data have been collected from the permit and adjacent areas since 1989
when sample sites were accessible . Prior to 1996, these data were generally collected in
accordance with UDOGM guidelines published in 1986 . Beginning in 1996, data have been
collected, where feasible, in accordance with UDOGM guidelines published in April 1995. The
data collected from the monitored sites, together with tables outlining the parameters which have
been monitored, are presented in Appendix 7-3 .

The Price River and its tributaries from the confluence with Green River to Castle Gate, are
classified 3C and 4 . This reach includes the flows from Gordon Creek and its tributaries . Class
3C means that the particular stream is protected for non-game fish and other aquatic life, and
Class 4 means that the stream is protected for agricultural use . Tables 7-3 and 7-4 list numerical
standards for both of these classes .

Beaver Creek is included in the classifications for the Price River and tributaries from Castle Gate
to it's headwaters. These are 1 C (protected for domestic use with prior treatment), 3A
(agricultural) . Tables 7-3 and 7-4 list numerical standards for classes 1 C and 3A .

Baseline sampling point locations are shown on Plate 7-1 . Station SS-3 is located upstream of
the intersection of Jewkes Creek and North Fork of Gordon Creek and below the proposed surface
facilities . Sampling point SS-5 is located immediately upstream from the proposed surface
facilities, just downstream from the confluence of Spring Two Canyon and Jewkes Creek . Station
SS-7 is located on Beaver Creek upstream from potential future expansions of the permit area .
Sampling point SS-8 is also located on Beaver Creek but downstream of potential future
expansions of the permit area . The water quality data that have been collected at these sites is
included in Appendix 7-3.
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0 TABLE 7-3

NUMERIC CRITERIA FOR AQUATIC WILDLIFE

Parameter

PHYSICAL
Total Dissolved Gases
Dissolved Oxygen (mg/I) (2)

Aquatic
Wildlife
3A

(1)

3B

(1)

3C 3D

30 Day Average 6.5 5.5 5.0 5.0
7 Day Average 9.5/5.0 6.0/4.0
1 Day Average 8.0/4.0 5.0/3 .0 3.0 3.0

Max Temperature °C 20 27 27
Max Temperature Change °C 2 4 4
pH (Range) 6.5-9 .0 6.5-9.0 6.5-9.0 6.5-9 .0
Turbidity Increase NTU 10 10 15 15
Metals (3) Dissolved
(ug/l) (4)
Arsenic (Trivalent)
4 Day Average 190 190 190 190
1 Hour Average 360 360 360 360
Cadmium (5)
4 Day Average 1 .1 1 .1 1 .1 1 .1
1 Hour Average 3 .9 3 .9 3 .9 3 .9
Chromium (Hexavalent)
4 Day Average 1 1 1 1 1 1 1 1
1 Hour Average 16 16 16 16
Chromium (Trivalent (5)
4 Day Average 210 210 210 210
1 Hour Average 1700 1700 1700 1700
Copper (5)
4 Day Average 12 12 12
1 Hour Average 18 18 18 18
Cyanide (Free)
4 Day Average 5 .2 5.2 5.2
1 Hour Average 22 22 22 22
Iron (Maximum) 1000 1000 1000 1000
Lead (5)
4 Day Average 3.2 3 .2 3 .2 3.2
1 Hour Average 82 82 82 82
Mercury
4 Day Average 0.012 0.012 0 .012 0.012
1 Hour Average 2 .4 2.4 2 .4 2 .4
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0 TABLE 7-3 (Continued)

NUMERIC CRITERIA FOR AQUATIC WILDLIFE

Parameter Aquatic
Wildlife
3A 3B 3C 3D

Nickel (5)
4 Day Average 160 160 160 160
1 Hour Average 1400 1400 1400 1400

Selenium
4 Day Average 5.0 5.0 5.0 5 .0
1 Hour Average 20 20 20 20
Silver
4 Day Average 0.12 0.12 0.12 0 .12
1 Hour Average 4 .1 4 .1 4.1 4 .1
Zinc (5)
4 Day Average 110 110 110 110
1 Hour Average 120 120 120 120
INORGANICS (mg/I) (3)



0 TABLE 7-4

NUMERIC CRITERIA FOR DOMESTIC, RECREATION, AND AGRICULTURAL USES

Parameter Domestic

	

Recreation
Source

	

and
Aesthetics

1 C

	

2A 2B

Agriculture

4

BACTERIOLOGICAL (30 DAY
GEOMETRIC MEAN) (#/100 ml)
Max Total Coliforms 5000 1000 5000
Max. Fecal Coliforms 2000 200 200
PHYSICAL
Min . Dissolved Oxygen (mg/I) 5.5 5.5 5.5
pH (Range) 6.5-9 6.5-9 6.5-9 6.5-9
METALS (ACID SOLUBLE)
MAX. (mg/I)(2)
Arsenic 0.05 0.1
Barium 1 .0
Cadmium 0.01 0 .01
Chromium 0.05 0 .10
Copper 0.2
Lead 0 .05 0.1
Mercury 0.002

0 Selenium 0.01 0.05
Silver 0.05
INORGANICS (MAX.) (mg/I)
Boron 0.75
Fluoride 1 .4-2 .4
Nitrates as N 10
Total Dissolved Solids (4) 1200
RADIOLOGICAL (MAX. pCi/L)
Gross Alpha 15 15
Radium 226, 228 (combined) 5
Strontium 90 8
Tritium 20000
ORGANICS (MAX. ug/I )
Chlorophenoxy Herbicides
2,4-D 100
2,4,5-TP 10
Endrin 0.2
Hexachlorocyclohexane 4
Methoxychlor 100
Toxaphene 5
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0 TABLE 7-4 (Continued)

NUMERIC CRITERIA FOR DOMESTIC, RECREATION, AND AGRICULTURAL USES

Parameter Domestic Recreation Agriculture
Source

1 C

and
Aesthetics
2A 2B 4

POLLUTION INDICATORS (5)
Gross Beta (pCi/L) 50 50
BOD (mg/I) 5 5 5
Nitrate as N (mg/I) 4 4
Phosphate as P (mg/I)(6) 0.05 0.05
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The data contained in Appendix 7-3 indicate that the TDS concentration of water in Jewkes Creek
is typically 300 to 500 mg/I . Iron concentrations are generally less than 1 mg/I, while manganese
concentrations are typically less than 0 .1 mg/l . Total suspended solids concentrations have varied
from <1 to 245 mg/I during the period of record . The pH of water in Jewkes Creek generally varies
from 8.0 to 8 .6 .

The water in Jewkes Creek is typically a calcium bicarbonate type . In general, the concentrations
of dissolved constituents are inversely proportional to flow, while the concentrations of total
constituents are directly proportional to flow . Hence, the concentrations of total dissolved solids
tend to be lowest in the late spring and highest in the autumn and winter months, while total
suspended solids concentrations tend to be highest in the late spring and lowest in the autumn
and winter months .

Water in Beaver Creek tends to have a low TDS concentrations than in Jewkes Creek . Data
contained in Appendix 7-3 indicate that the TDS concentration of Beaver Creek near the permit
area typically varies from about 200 to 350 mg/I . Similar to Jewkes Creek, iron and manganese
concentrations in Beaver Creek are generally less than 1 mg/I and 0 .1 mg/I, respectively . Total
suspended solids concentrations in Beaver Creek have varied from <1 to 297 mg/I . The pH of
water in Beaver Creek typically varies from 7 .5 to 8 .5 .

As with Jewkes Creek, the water in Beaver Creek is typically a calcium bicarbonate type . As also
noted at Jewkes Creek, the concentrations of dissolved constituents tend to be inversely
proportional to flow, while the concentrations of total constituents tend to be directly proportional
to flow .

7.2.2 .3 Surface Water Monitoring Plan

In the Horizon No . 1 Mine area, Beaver Creek and North Fork Gordon Creek are perennial
streams. Jewkes Creek is an intermittent stream. Both Portal Canyon and Spring Two Canyon
are ephemeral streams, flowing primarily in response to snow-melt and runoff from thunderstorms .
Since these ephemeral streams are usually dry, no monitoring points have been established
thereon .

Surface-water monitoring within the permit and adjacent areas will be performed in accordance
with R645-301-723 . As noted in Section 7 .2.3.2, Horizon will install silt fences (see Figure 7-5),
containment berms, and straw-bale dikes during construction to minimize the potential for
sediment to be discharged to local stream channels . To assist in monitoring the effectiveness of
these sediment-control measures, samples will be collected on a weekly basis during construction
from Jewkes Creek up- and downstream from the construction area (at the approximate locations
of stations SS-5 and SS-3, respectively) . These samples will be analyzed in the field for turbidity .

Stations SS-3, SS-5, SS-7, SS-8, SS-10, and SS-11 will be monitored once each calendar quarter
(as access conditions permit) during the operational and reclamation periods . Data will be
collected from these stations in accordance with Table 7-5 .
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TABLE 7-5

OPERATIONAL AND RECLAMATION PERIOD
SURFACE WATER MONITORING PARAMETERS

Flow (gpm)

Specific Cond . (pmhos/cm @ 25 °C)

Total Dissolved Solids

Total Suspended Solids

Bicarbonate

Calcium (dissolved)

Iron (dissolved)

Magnesium (dissolved)

Manganese (total)

Sodium (dissolved)

Oil & Grease

Anions (meq/I)

pH (standard units)

Temperature (°C)

Dissolved Oxygen (mg/I)

Total Settleable Solids

Total Hardness (as CaC0 3)

Carbonate

Chloride

Iron (total)

Manganese (dissolved)

Potassium (dissolved)

Sulfate

Cations (meq/I)

Alkalinity (total)
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Stations SS-3 and SS-5 are located on Jewkes Creek down- and upstream from the proposed
surface facilities, respectively, and will provide information regarding the impacts of surface
disturbances. Stations SS-7 and SS-8 are located on Beaver Creek up- and downstream from
potential future expansions of the mine . Similarly, stations SS-10 and SS-11 are located in
tributaries to Jump Creek and Beaver Creek, respectively, downstream from potential future
expansions of the mine. Through the collection of flow and water-quality data up- and
downstream from underground mining activities, these latter four stations will provide information
on the potential impacts of underground mining activities (e.g . increases or decreases in flow and
water quality due to subsidence and other potential interruptions to the hydrologic regime) on
surface hydrologic conditions .

Flow data collected from stations SS-7 and SS-8 will be compared to determine variations in flows
up- and downstream from the proposed workings . It should be noted that wide variations have
been noted historically between these stations, with flows increasing and decreasing in the
downstream direction . If the data suggest that abnormal variations in flow are occurring between
stations SS-7 and SS-8, additional seepage evaluations will be conducted along Beaver Creek,
similar to those described above in Section 7 .1 .2 .

In addition to the above monitoring program and in accordance with a request by UDOGM, North
Fork of Gordon Creek will be monitored for flow below Coal Canyon (see Plate 7-1) on a quarterly
basis when the site is accessible. Data collected from this site will serve as a basis for evaluating
the potential overall hydrologic impacts of mining within the permit area . Furthermore, station SS-
12 (Plate 7-1) will be established for the collection of flow data from Beaver Creek to further
evaluate flow conditions in the creek as mining progresses to the northwest . These flow data will
be collected on a quarterly basis during normal monitoring periods .

Once every five years, during the low-flow season of the year (i .e ., late summer or early autumn),
each stream station will be sampled during the low-flow season for baseline parameters . This list
of parameters is the same as that provided in Table 7-5 plus the following :

Acidity
Aluminum (dissolved)
Arsenic (dissolved)
Boron (dissolved)
Cadmium (dissolved)
Copper (dissolved)
Lead (dissolved)

Molybdenum (dissolved)
Ammonia
Nitrate
Nitrite

Phosphate (ortho)
Selenium (dissolved)
Zinc (dissolved)

During field reclamation activities following mining, samples will again be collected from Jewkes
Creek above and below the disturbed area on a weekly basis . These samples will be analyzed
in the field for turbidity as a measure of the effectiveness of the sediment-control measures that
will be implemented during reclamation construction .

By the end of each month following each calendar quarter (i .e ., April 30, August 31, October 31,
and January 31), a report will be submitted to the Division summarizing monitoring activities during
the previous quarter. Annual reports summarizing monitoring activity will also be submitted to the
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UDOGM. Quarterly reports will include field measurements, observations, and analytical results
received during the previous quarter . Annual reports will include field measurements,
observations, and analytical results received during the entire year. If any data indicate non-
compliance with permit conditions, Horizon Coal Company will promptly notify the Division and
take appropriate actions as provided for in R645-300-145 and R645-301-731 .

7.2.3 Surface Water Development, Control and Diversions

7.2.3.1 Water Supply (Surface)

Locations of surface water rights within the permit and surrounding areas are shown on Plate 7-3 .
Data contained in Appendix 3-3 indicate that water rights have been filed on a limited number of
streams in the permit and adjacent areas . These rights are primarily for stock watering . As such,
they typically have no usage rate . associated with them . Rather, they are for watering of stock
along a length of stream .

The water supply for use underground will be pumped from the North Fork Gordon Creek to the
mine . The pump house will be located as noted on Plate 3-1 . The leasing of water rights for this
use is discussed in Section 3 .4.3 of this permit application .

7.2.3.2 Sedimentation Control Structures and Diversions

General Description

The runoff and sediment control plan for the facility area during operations is shown on Plates 7-4
and 7-6 . The undisturbed runoff from above the site area on the Portal Canyon and Jewkes Creek
drainages will be diverted beneath the disturbed area and drainage from the disturbed and small,
contiguous undisturbed areas will be collected and routed to the sedimentation pond . The
drainage network was developed with several objectives in mind :

1 . To divert undisturbed area runoff around the facilities area where feasible ;

2 . To route all runoff from disturbed areas through a sedimentation pond ;

3 . To provide adequate drainage of roads and parking areas ;

4. To create channels, culverts, and diversions which are stable; and

5. To satisfy UDOGM design standards .

During the initial stages of site development and prior to installation of the sedimentation pond,
Horizon Coal Corporation will install a combination of containment berms, straw-bale dikes, and
silt fences to contain sediment . The selection of the actual sediment-control technology will
depend upon site conditions . However, in each case, these sediment-control structures will be
located between the stream channels and the areas being disturbed by site construction .

April 2004 .
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Sedimentation control structures and diversions will be installed using the best technology
currently available . Silt fence fabric and wire mesh (when used) will be buried in a trench on the
upstream side of the silt fence . The depth of trench will vary, however an attempt will be made
to use 6" as a standard depth. When silt fence is installed in a channel the silt fence will be
installed flush with the sides and top of the channel to prevent seepage from occurring around the
fence. The fence will be constructed parallel to the contours of the slope, with the ends bent
upslope . The type, height, and width will be analyzed on a case by case basis to determine the
best technology to be used for each situation .

Straw-bales will be installed in a trench the width of the bale (when weather conditions permit) and
the length of the proposed sediment structure . The soil from the excavated trench will be placed
against the bales. Straw-bales will be secured with a minimum of two stakes inserted into the
bales and extending a depth sufficient to securely anchor the straw-bale into the ground . The
structure will be constructed parallel to the contours of the slope, with the ends bent upslope .
Loose straw will be wedged into gap spaces .

Installation of the culverts will proceed from the lower end of the pad area in an upstream
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associated with culvert installation to those periods when the stream is not flowing . Alternatively,
stream flow will be bypassed around construction activities within the channels . The
sedimentation pond will be constructed as soon as practical following installation of the culvert .

Methodology

The following methods were used to determine runoff volumes and peak flows for design of
diversions, culverts, and the sedimentation pond :

Determination of Precipitation Depth . P;ccipitation depths were deterrnincu for the 10-year, 6-
hour; 10-year, 24-hour ; 25-year, 6-hour; and 100-year, 6-hour storms using data developed by
Miller, et al . (1973). The precipitation depths for these events are 1 .5 inches, 1 .8 inches, 1 .6
inches, and 1 .8 inches, respectively .

Determination of Runoff Volume . The SCS curve number method was used to determine the
runoff volume resulting from the design precipitation events . According to this method (U .S . Soil
Conservation Service, 1972), the algebraic and hydrologic relations between storm rainfall, soil
moisture storage, and runoff can be expressed by the equations :

and

where Q =

	

Direct runoff volume (inches)
S -

	

Watershed storage factor (inches)
P -

	

Rainfall depth (inches)
CN = Runoff the curve number (dimensionless)
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It should be noted that (a) Equation (3) is valid only for P >= 0.2S (otherwise Q = 0), (b) Equation
(4), as stated, is in inches, with the values of 1000 and 10 carrying the dimensions of inches,
although metric conversions are possible, and (c) CN is only a convenient transformation of S to
establish a scale of 0 to 100 and has no intrinsic meaning .

Curve numbers for the watersheds of concern were obtained by evaluating the watershed surface
characteristics based on soils, vegetative type, and other characteristics . This determination was
based on maps and field reconnaissance of the site . The curve numbers for undisturbed areas
were determined using the estimated cover density of the vegetative community and tabulated
values provided by the U .S. Soil Conservation Service (1986), assuming hydrologic soil groups
B and C (as is typical of much of the region) . For the disturbed areas, curve numbers were
chosen from professional judgement and tabulated values presented by the U .S. Soil
Conservation Service (1972) .

Weighted-average curve numbers were determined based on the percentage of each watershed
occupied by a given land type . Antecedent Moisture Condition II was used for all runoff estimates .

Hydrograph Synthesis . Runoff hydrographs were developed, for the storm events, using the
SCSHYDRO computer program, originally developed by Hawkins and Marshall (1980), modified
to add additional rainfall distributions and allow batch file processing . The SCSHYDRO program
was designed to simulate the surface runoff response of a drainage to precipitation, using the
SCS triangular hydrograph method .

The SCS method yields a total rainfall excess, the difference between rainfall depth and
precipitation loss . For a give- 6e, u ; s - _ . . . r al excess for a given time period of a storm can
be computed as the difference between the accumulated excess at the end of the current time
period and the accumulated excess at the end of the previous period (U.S. Soil Conservation
Service, 1972). The computer program calculates the incremental volume using :

+ p

	

-
o =

+ p +

	

+

where S is as previously defined and values for P(t+it) and P(t) are determined from the rainfall
mass curve .

This rainfall excess is then translated to an outflow hydrograph using the SCS triangular
dimensionless unit hydrograph (U.S . Soil Conservation Service, 1972) . The unit hydrograph
shown in Figure 7-6 is a typical curvilinear hydrograph . It is characterized by its time to peak
(TP), recession time Jr), time of base (T b), and the relations between these parameters (i .e., Tr _
1 .67TP; T b = 2 .67TP) . Thus, from the geometry of a triangle, the incremental runoff (AQ can be
defined by the equation :

0
(6)
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where q P =

	

Peak flow rate (in/hr, if Q is in inches and T P in hours)

and other parameters previously defined .

The flow at any time 0 < t < T r may be determined by simple linear proportioning of the triangular
unit hydrograph . The time to peak is related to the familiar expression "time of concentration" (T a )
by the equation :

+o

April 2004

in which the factor 1 .7 is an empirical finding cited by the U .S. Soil Conservation Service (1972) .

The time of concentration may be estimated by several formulas . For this document, TC was
determined from the following equations (U .S . Soil Conservation Service, 1972) :
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and

where L =

	

Watershed lag time (hours)
A =

	

Hydraulic length of the watershed, or distance along the main channel to the
watershed divide (feet)

S -

	

Watershed storage factor defined in Equation (4)
Y -

	

Average watershed slope (percent)
TC - Time of concentration (hours)

The U .S . Soil Conservation Service (1972) shows that of must equal 0 .2TP . Hence, the computer
code uses only T, and from this value computes At, T P, T r, and interim unit hydrograph ordinates .
To convert the unit hydrograph ordinates to cubic feet per second, the following relation is used :

(10)

where Area =Drainage area (square miles)
q -

	

Discharge (cubic feet per second)

Channel Hydraulics . The capacity of the undisturbed and disturbed area diversion channels, at
the design flow rate, was determined using the FlowMaster ITM program developed by Haestad
Methods (1990) . This program solves for prismatic channel capacity using the Manning equation :

and the continuity equation :
*

where V =

	

Velocity (feet per second)
R =

	

Hydraulic radius (feet)
S =

	

Hydraulic slope (feet per foot)
n =

	

Manning's roughness coefficient
Q =

	

Discharge (cubic feet per second)
A =

	

Flow area (square feet)

a
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Channel parameters required for the solution of Equations (11) and (12) were obtained from
design cross sections and the proposed longitudinal profile of the various channels . Values of the
roughness coefficient were obtained by comparing proposed conditions with tabulated values
provided by Chow (1959) and the U .S. Soil Conservation Service (1956) .

For the design of the undisturbed area diversions and the reclaimed channels, a maximum
permissible velocity of 5 feet per second was determined to be non-erosive . This was determined
from Barfield, et . al . (1981) based on a graded loam soil with gravel for sediment laden flows .

Undisturbed Area Runrff Control

General, . Runoff from the undisturbed area upstream of the surface facilities in Portal Canyon and
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designed as temporary structures for the life of the facility and will be removed following the
operations . The undisturbed-area culverts are sized to pass the peak flow resulting from the 100-
year, 6-hour precipitation event . Calculations supporting these designs are presented in Appendix
7-4. A copy of the stream alteration permit from the Utah Division of Water Rights required for
installation of the undisturbed-area culverts is included in Appendix 7-12 .

Diversions . The bypass culverts are sized to safely pass the peak flow resulting from the 100-
year, 6-hour precipitation event . Plate 7-5 shows the location of the culverts and the drainage
area to each structure, respectively .

Undisturbed area culvert UC-1 will bypass drainage runoff from culverts UC-2 and UC-3 (i.e .,
Portal Canyon and Jewkes Creek, respectively) . The combined 100-year, 6-hour peak flow from
these drainages is 27 .9 cfs. The culvert to be installed in this section of the drainage will have a
diameter of 36 inches, based on the minimum slope section and open-channel flow conditions for
the culvert .

Culvert UC-2 will receive runoff from Portal Canyon . The 100-year, 6-hour peak flow for this
culvert is 8 .3 cfs. A 24-inch diameter culvert is planned to be installed at this location . This size
is based on inlet control and a headwater to depth ratio of one or less . A trash rack will be
installed on the inlet to this culvert, as indicated in Figure 7-8 .

Culvert UC-3 will receive runoff from Jewkes Creek . The 100-year, 6-hour peak flow to this culvert
is 19 .6 cfs. This flow can adequately be handled by a 30-inch diameter culvert, based on inlet
control and a headwater to depth ration of one or less . An extension of UC-3 is discussed in
Appendix 3-9 .

Discharge at the outlet of culvert UC-1 will have an exit velocity of approximately 10 .4 fps (see
Appendix 7-4) . This will be controlled by installing an outlet channel and impact pool . The outlet



•

	

Chapter 7, Hydrology
Hidden Splendor Resources, Inc .

7-54

April 2004

channel will have graded riprap on the bottom and along the sides of the channel for an
approximate distance of 30 feet downstream from the culvert outlet to a transition to a compound
channel with a riprapped low flow channel and vegetated flood plain, as proposed for the final
reclamation channel (see Plates 7-4 & 7-6) . The riprap in the outlet channel and the low flow
channel will have a median diameter of 0 .5 foot and will be placed at a thickness of 12 inches .
The gradation of the riprap is presented in Table 7-6 . A geotextile material will be installed
beneath the outlet channel riprap as a filter blanket. A sand filter will be installed beneath the low
flow channel riprap .

The outlet channel will act as an impact pool for flows from the culvert or emergency spillway . The
impact pool will be created by the transition to the compound channel, due to the shallower depth
of the low flow channel versus outlet channel . Under flow conditions, the water will fill the outlet
channel and spill to the low flow channel until its capacity is exceeded and then spread out into
the flood plain . This will ensure that low flows can be conveyed through the area, while high flows
will spree. - - the flood plain . Additionally, the shallow depth of the low flow channel will ensure
the capability of sub-irrigation and seepage into the surrounding flood plain .

By constructing these channels during operations, the area will not need to be disturbed again
during reclamation . The riparian area will already be established around the channels and the
area will be stabilized . If these channels are not included in the initial disturbance, then the area
will be redisturbed upon reclamation .

Calculations contained in Appendix 7-4 indicate that the flow capacity of the unaltered Jewkes
Creek upstream from culvert UC-3 is 27 .7 cfs. The flow capacity of the unaltered Jewkes Creek
downstream from culvert UC-1 is 38 .7 cfs. Culverts UC-1 and UC-3 have design capacities of 59
cfs and 40 cfs, respectively . Hence, the capacities of these culverts exceed the capacity of
Jewkes Creek in its unaltered state .

As indicated in Appendix 7-4, the capacity of the unaltered Portal Canyon Creek upstream from
culvert UC-2 is 13 .1 cfs. All of the downstream portion of this creek will be subject to the culverted
diversion. Culvert UC-2 has a capacity of 22 cfs . Hence, the capacity of this culvert exceeds that
of Portal Canyon Creek in its unaltered state .
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TABLE 7-6

RIPRAP GRADATIONS

4-inch Riprap

D 100

D85

D50

D15

0.66 foot

0 .5 foot

0 .33 foot

0 .03 foot

6-inch Riprap

D 100

D85

D50

D15

1 .0 foot

0 .75 foot

0.5 foot

0 .05 foot

8-inch Riprap

D100

D85

D50

D15

1 .5 feet

1 .1 feet

0 .6 foot

0 .06 foot

1 2-inch Riprap

D100

D85

D50

D15

2.0 feet

1 .5 feet

1 .0 foot

0 .1 foot
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Disturbed Area Runoff and Sediment Control

General . The runoff from the majority of the disturbed areas will be collected in a sedimentation
pond and treated prior to discharge (see Plate 7-6) . Areas being treated by alternative sediment
controls and not reporting to the sediment pond are discussed below . The sedimentation pond
has been designed to contain runoff from the 10-year, 24-hour storm event . Calculations
supporting the design of the sedimentation pond are presented in Appendix 7-4 .

Two areas within the disturbed area boundary do not flow to the sediment pond and are, therefore,
treated by alternative sediment controls. The first such area is at the upstream end of the Topsoil
Stockpile in Portal Canyon, adjacent to the inlet of culvert UC-2 . This area slopes towards the
culvert and is treated with straw bales and berms directing any flow through the straw bales prior
to leaving the disturbed area and reporting to the undisturbed drainage culvert . During November
1996, the area was revegetated with Seed Mix #1 in accordance with the procedures outlined in
Section 3.5.5. The straw bales and berms will be maintained at least until the vegetative cover
is sufficient to control erosion .

The second area requiring alternative sediment control includes the exterior embankment slopes
of the sedimentation pond . This area is treated with a combination of straw bales and a silt fence .
During November 1996, this area was revegetated with Seed Mix #1 in accordance with the
procedures outlined in Section 3 .5.5. The straw bales and silt fence will be maintained at least
until the vegetative cover is sufficient to control erosion .

Disturbed Area Diversions . The major portion of the disturbed area will be collected by disturbed-
area diversion ditch DD-1 (see Plate 7-4) . This diversion will consist of two segments . The upper
segment will consist of a small ditch on each side of the canyon . Both ditch segments will drain
to the lower portion of DD-1 which will flow directly to the sedimentation pond . To be triangular
in shape, this diversion will be constructed with 2H :1 V sideslopes and a channel slope ranging
from 0.033 to 0 .143 foot/foot. The channel will be constructed in pad fill materials . The 25-year,
6-hour peak flow for the drainage is 1 .28 cfs (see Appendix 7-4) . To handle this event, the upper
channel will have a maximum flow depth of 0 .45 foot and a maximum velocity of 4 .8 fps . The
channel depth is planned to be 1 foot deep, resulting in a free board of 0 .55 foot (see Plate 7-4) .
For diversion slopes less than 11 .7 percent, the peak design velocity is less than 5 .0 fps. Hence,
no riprap protection is required for these reaches . For the diversion reaches greater than 11 .7
percent, riprap is required . Based on the maximum channel slope with a 0 .5 foot D50 , the peak
design velocity is 4 .8 fps .

The lower reach of DD-1 will have a peak flow of 1 .32 cfs . The design is based on the same
channel configuration as the upper section . The channel will have a maximum flow depth of 0.46
foot and a maximum velocity of 4 .83 fps . The channel depth is planned to be 1 foot deep,
resulting in a free board of 0 .54 foot (see Plate 7-4) . For diversion slopes less than 11 .5 percent,
the peak design velocity is less than 5 .0 fps . Hence, no riprap protection is required for these
reaches. For the diversion reaches greater than 11 .5 percent, riprap is required . Based on the
maximum channel slope with a 0 .5 foot D50 , the peak design velocity is 4.83 fps .

April 2004,
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Disturbed-area culverts will be installed to convey runoff beneath roadways on the facility pad .
Culvert DC-1 will be installed to carry runoff from the fan-portal access road beneath the main pad
roadway into diversion DD-1 . The peak discharge to this culvert from the 25-year, 6-hour
precipitation event will be 0 .60 cfs. An 18-inch diameter culvert is planned to be installed at this
location, based on inlet control conditions with a headwater to depth ratio of one or less . This
culvert will be extended to facilitate the installation of a transformer adjacent to the conveyor . The
culvert is shown on Plate 7-4 .

Culvert DC-2 was installed to convey runoff from the coal loadout area beneath the main facility
roadway and into the sediment pond . The peak discharge to this culvert from the 25-year, 6-hour
precipitation event will be 0 .59 cfs . Culvert DC-2 will consist of an 18-inch diameter culvert, based
on inlet control conditions for the culvert with a headwater to depth ratio of one or less .

Culvert DC-3 was installed to convey runoff from the hillside on the north side of Portal Canyon
and below culvert DC-1 . Waters discharging to DC-3 will run beneath the roadway and into
diversion DD-1 . The peak discharge to this culvert from the 25-year, 6-hour precipitation event
will be 0 .04 cfs . Culvert DC-3 consists of an 18-inch diameter culvert, based on inlet control
conditions for the culvert with a headwater to depth ratio of one or less .

Drainage from the ancillary roads will be controlled by the use of water bars and berms . Plate 7-4
•

	

shows the location of the water bars on the ancillary roads to the fan portal and the monitoring
well. Plate 3-4a shows the details of the water bars . Each of the water bars has been sized to
handle the drainage from the 10 year - 6 hour event for the largest area reporting to a water bar .
The worst case peak flow is estimated to be 0 .24 cfs (maximum discharge) . Based on the water
bar details, the anticipated flow depth for this peak flow is 0.2 foot with a flow velocity of 1 .48 feet
per second. Appendix 7-4 presents the design calculations and a diagram outlining the largest
drainage area reporting to a water bar on either ancillary road . The design depth of the water bar
is 1 foot, thence the freeboard is 0 .8 foot. The velocity is not erosive as it is less than 5 feet per
second . Therefore, the proposed design for water bars on the ancillary roads, as indicated on
Plate 3-4a, is adequate .
The water diverted by the water bars will be collected in a half-round culvert and conveyed over
the downslope into a gravel lined basin . The water will then travel overland into the diversion
channel and into the sediment pond .

In two places the ancillary road will need to cross the DD-1 ditch . In both locations, the cross-
section of ditch DD-1 will transition to a 1 foot deep, 5H :1 V sideslope, triangular shaped ditch . The
channel slope through the transition section will be limited to 0 .05 foot per foot. Based on the
calculations presented in Appendix 7-4, the flow depth through these transition section will be 0 .29
foot deep and the design velocity will be 3 .02 fps .

Sedimentation Pond Design. Runoff from the disturbed area and adjacent undisturbed areas will
be directed to the sedimentation pond as indicated above . The areas around all surface facilities,
including buildings, trash containers, coal storage, and the topsoil stockpile, will be sloped so that
the drainage from these facilities will be directed to the sedimentation pond .
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A direct discharge of in-mine water has been applied for however while approval is pending mine
water discharge will be routed to the sediment pond and decanted through the currently approved
UP DES discharge point . Waters decanting through the point will be monitored in accordance with
the parameter\s of the UPDES permit .

During the period of discharge three monitoring points will be sampled : upstream of Culvert UC-3,
at the discharge of the decant pipe from the sediment pond, and in the mixing zone below the UC-
1 Culvert. The three samples points will be monitored for TDS, sulfate, and selenium by the
laboratory . Field parameters will include pH, conductivity and flow. Sampling will begin when the
first discharge occurs from the decant and a sample will be collected within each two wekk period
thereafter . Sampling will be discontinued once the additional UPDES discharge point (Outfall 002)
has been approved or when UDOGM otherwise approved the discontinuance of these monitoring
points .

The sedimentation pond will be constructed at the location presented on Plate 7-4 as soon as
possible following construction of the downstream sections of the undisturbed-area bypass culvert .
All runoff from disturbed areas will be directed to the sedimentation pond .

The required storage volume for runoff from a 10-year, 24-hour precipitation event for all areas
draining to the sedimentation pond is 0 .56 acre-foot (see Appendix 7-4) . Based on a disturbed
area of 9.2 acres draining to the pond and a sediment storage volume of 0 .1 acre-foot per acre
of disturbed area, a total sediment storage volume of 0.92 acre-foot has been designed into the
pond, resulting in a minimum pond storage requirement of 1 .48 acre-feet .

To account for possible future changes in pad design and to provide a safety factor in the
sedimentation capacity of the pond, the sedimentation pond has been designed with a total
capacity of 2 .6 acre-feet (see Appendix 7-4) . At this total capacity, the quantity of runoff storage
is 0.7 acre-foot and the quantity of sediment storage is 1 .9 acre-feet. Based on the stage-capacity
curve presented in Appendix 7-4, the pond will have a spillway crest elevation of 7585.0 feet, with
a maximum sediment storage elevation of 7582 .0 feet, and a sediment cleanout elevation (at 60%
of maximum sediment storage) of 7580 .6 feet) . Plate 7-6 presents the plan view and cross-
sections of the pond .

As indicated in Appendix 7-4, the peak inflow to the sedimentation pond resulting from the 25-
year, 6-hour storm is 1 .40 cfs. The spillway on the pond has been designed as an armored, open
channel over the southeast corner of the embankment, as presented in Plate 7-6. A cross section
drawing of the spillway is provided in Plate 7-6 . The spillway will have a depth of 1 .5 feet and a
crest width of 10 feet, with a slope of 5 percent for the crest section through the embankment .
The flow depth above the crest of the spillway at the design flow will be 0 .08 foot (assuming no
routing of the hydrograph through the pond) . This will provide 1 .42 feet of freeboard between the
water surface in the spillway at the design flow and the top of the pond embankment at 7586 .5
feet. The flow down the steep section of the spillway will have a maximum velocity of 3 .5 fps (see
Appendix 7-4) .

The spillway crest and outlet will be riprapped (see Plate 7-6) . The riprap will have a median
diameter of 6 inches with a gradation as presented in Table 7-6. The riprap will be placed in a
layer with a minimum thickness of 12 inches and will be underlain by a geotextile filter fabric . The
riprap will consist of angular riprap placed to the point where it intersects the UC-1 outlet channel .
The angle of entrance of the spillway channel into the UC-1 outlet channel will be no greater than
45° from the alignment of the outlet channel .
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Riprap will also be placed on the slope of the inlet channel (DD-1) to the pond (see Appendix 7-4
and Plate 7-6) . This will consist of 15-inch riprap with a minimum thickness of 30 inches. This will
minimize erosion and potential structure stability problems to the impoundment .

The runoff storage volume will be maintained by the use of a 2-inch diameter dewatering/decant
line. As indicated on Plate 7-6, the inlet of the decant will be located at the top of the sediment
storage pool . The discharge from this decant will be controlled by a locking valve located on the
outslope of the sediment pond embankment at the pipe outlet . This valve will used to drain the
excess water from the sedimentation pond after allowing for settling of the sediment in the pond .
Samples of the pond water will be collected as appropriate prior to decanting the pond to ensure
that the requirements of R645-301-751 will be met . The decant invert will be 2 .5 feet above the
60% sediment clean out level (see decant/dewatering design on Plate 7-6) .

The decant/dewatering system acts as a baffle to oils and scum that may collect on the surface
of the sediment pond. During operation the intake end of the baffle remains below the water's
surface, therefore it is also below the oil/scum layer. The inlet will only draw water from below the
water's surface, therefore having limited contact with the layer of oil/scum .

A sediment marker will be placed at the edge of the pond to indicate the depth and volume of
sediment in the pond . The marker will have designations which will indicate when cleaning of the
pond is necessary .

A percolation test was performed in the area of the proposed sedimentation pond . Results of this
test are provided in Figure 7-11 . The site is situated in seismic zone 2B which, under the Utah
Building Code, indicates that the area is safe for the construction of the sedimentation pond . The
Static Safety Factor calculations are located in Appendix 3-1 . A report of construction and
inspection on the sediment pond, by a registered professional engineer, will be provided to the
Division at the end of construction .

Runoff Control Maintenance and Monitoring . The sedimentation pond will be inspected after each
major storm to determine if water needs to be discharged and to check the sediment level . The
pond will be cleaned when sediment builds to 60 percent of the maximum sediment storage level .
Sediment removed from the pond will be handled in a manner consistent with the waste rock .The
sedimentation pond will also be inspected quarterly by a registered professional engineer . Any
weakness or defect in the structure which is noted during this inspection will be corrected as
quickly as possible. The pond discharge will be monitored in accordance with the requirements
of the . UPDES Permit until bond release or until the pond is removed . An application for an
additional UPDES discharge point at the mine portal was denied (August 14, 1996) until the water
within the mine could be sampled and submitted for analysis . Horizon commits to obtaining a
UPDES discharge permit for the mine water prior to discharge of water from the mine portal .

Ditches, culverts, and other drainage controls will be inspected after each major storm, and
repaired as necessary . The pond embankments will be revegetated with the temporary seed mix
described in Section 3.5.5.2 following construction of the pond . Any areas where revegetation is
not successful or where rills and gullies develop will be repaired and revegetated accordingly .
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Reclamation Hydrology Design

General,. Following the completion of mining operations, the mine site area will be reclaimed as
discussed in Chapter 3 of this application . As part of the reclamation activities, Horizon will
reestablish the natural drainage patterns and reconstruct the drainage channels .

The channels to be reestablished are Portal Canyon Creek and Jewkes Creek . These channels
will need to be reestablished within the canyon bottom . Due to the proposed reclamation site
configuration and the location of the sedimentation pond embankment, it is not practical to retain
the operations sedimentation pond through the entire reclamation period . Prior to the removal of
the sedimentation pond during reclamation, a UDOGM hydrologist will be notified and given the
opportunity to inspect and endorse the removal . Several options are available to handle the
reclamation drainage. For one pond to handle the total runoff from the entire 551 acres, a pond
larger than the disturbed area would be needed. If the undisturbed runoff were past through the
site using open channels, a minimum of -three ponds, one at the bottom of the wedge formed by
the junction of Portal Canyon Creek and Jewkes Creek and two ponds, one on each side of
Jewkes Creek, at the lower end of the disturbed area boundary, would be required to contain the
runoff, due to the presents of the open channels .

Also, each of these ponds would require a series of disturbed and undisturbed diversion ditches
to bypass the undisturbed water above the reclaimed areas and to collect the reclaimed area
drainage and convey it to the ponds . Additionally, once the portions of the site draining to the

•

	

ponds were revegetated and the ponds and disturbed and undisturbed diversion ditches were
ready to be removed, almost half of the revegetated area draining to the ponds would need to be
disturbed again, due to the limited area between the open channel and the disturbed area
boundary. As a result, the use of sedimentation ponds during the entire reclamation period would
lengthen the time necessary to establish permanent vegetation throughout the permit area .
Therefore, Horizon proposes to retain the sedimentation pond for as long as practical during
regrading of the site area and removal of the bypass culverts . Once it is no longer practical to
retain the sedimentation pond, it will be removed and the area will be reclaimed . Based on
calculations presented in Appendix 7-4, the use of alternative sediment control measures (such
as mulching, deep gouging, and reseeding) will produce less sediment than undisturbed
watersheds at the same site.

If feasible, efforts will be made to minimize reclamation activities during periods of wet weather .
During short periods when reclamation construction activities will be suspended (i .e ., evenings and
weekends), the construction site will be left in a condition which would minimize the impact on the
hydrologic system if a precipitation event were to occur . Since conditions will vary between each
area to be protected and each event, various siltation structures will be used . Horizon commits
to establish and maintain sediment control using the best technology available at the time of
reclamation . Refer to Section 7.2 .3.2, Sediment Control for various possible structures .

Reclamation Channel Design . Reclamation channels have been designed to convey the peak
flow from the 100-year, 6-hour precipitation event . Plate 7-7 presents the drainage areas of the
proposed drainages following reclamation activities . Appendix 7-4 presents the calculations for
the peak flows for these drainages. As indicated in Appendix 7-4, the design capacities of the
reclamation channels exceed the capacities of the natural stream channels up- and downstream
from the proposed reclamation channels . Specifically, as indicated in Appendix 7-4, the natural
and reclaimed capacities of Portal Canyon Creek and Jewkes Creek are as follows :
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Drainage from the 181 .2-acre Portal Canyon watershed will flow through the reclaimed stream
channel RD-1 . As indicated in Appendix 7-4, the peak flow for the 100-year, 6-hour event for this
drainage is 9.95 cfs . The reclaimed channel will be trapezoidal in shape and will be constructed
with an 8-foot bottom width, 2H :1 V sideslopes, and a channel slope ranging from 0 .038 to 0.167
foot/foot (see Figure 7-12 and Plate 3-7) . The channel will be constructed in regraded materials
and will be riprapped to provide a stable stream section . To handle this event, the channel will
have a maximum flow depth of 0 .36 feet and a maximum velocity of 5 .79 fps . The channel depth
is planned to be a minimum of 1 foot, resulting in a freeboard of 0 .68 feet . Riprap with a median
diameter of 0 .5 foot will be installed to enhance long-term erosion protection . Material gradation
for this riprap is presented in Table 7-6 . A sand filter blanket will be installed beneath the riprap
as indicated in Appendix 7-4 and Figure 7-12 .

Reclamation channel RD-2 will receive flow from the 358 .2 acre Upper Jewkes Creek drainage .
The reclaimed channel will be a compound channel to provide channel stability and assist in
establishment of the riparian/wet meadow vegetative community which currently exists along
portions of Jewkes Creek. The base channel will be trapezoidal in shape and will be constructed
with an 8-foot bottom width, 2H :1 V sideslopes, and a channel slope of 0.013 to 0.087 foot/foot
(see Figure 7-12 and Plate 3-7) . Peak flow for this low flow channel, based on the 100-year, 6-
hour event, is 19 .75 cfs . The channel will be constructed in regraded materials and will be
riprapped to provide a stable stream section . To handle this event, the channel will have a
maximum flow depth of 0 .65 foot and a maximum velocity of 6 .06 fps . The channel depth is
planned to be 2 .0 feet deep, resulting in a freeboard of 1 35 feet . According to Appendix 7-4, the
channel will be lined with riprap which will have a median diameter of 0 .5 foot, with a material
gradation as presented in Table 7-6. A sand filter blanket will be installed beneath the riprap as
indicated in Appendix 7-4 and Figure 7-12 .

Two procedures will be implemented during reclamation to assist in the re-establishment of
riparian/wet meadow vegetation along Jewkes Creek . First, following installation of the filter
blanket and the riprap, soil will be worked into the voids of the riprap using the bucket of a
backhoe. The purpose of this soil will be to provide a growth medium for the seeds and seedlings
that are planted in the channel during revegetation .

Upstream

	

Downstream Reclamation
Creek Capacity (cfs) Capacity (cfs) Capacity (cfs)

Portal Canyon (RD-1) 13.1 - 56 .7
Jewkes (RD-2) 27.6 38.7 143.5
Jewkes (RD-3) 27.6 38 .7 150.6
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Second, loose-rock check dams will be installed at the locations indicated on Plate 3-7 in
accordance with Figure 7-12a . These check dams have been designed in accordance with the
procedures outlined by Heede (1976) as indicated in Appendix 7-4 and will cause naturally-
occurring sediment in the stream to be deposited in the reclaimed channel . As noted in Appendix
7-4, the rock used in the check dams will have a median diameter of 9 inches, which size has
been found by Heede (1976) to be stable under conditions similarto those at the Horizon site . This
deposited sediment will provide an additional soil base for re-establishment of the riparian/wet
meadow vegetation and will also provide a cross section which is more typical of that which
currently exists . Nonetheless, should a major storm event occur, the underlying base channel will
provide long-term protection against excessive erosion .

The check dams have been designed with a spillway that is capable of passing the peak flow
resulting from the 10-year, 6-hour precipitation event. Discharge in excess of that event will flow
onto the adjacent flood plain. By spreading this flow, moisture will be provided to the riparian/wet
meadow vegetation to assist in its re-establishment . Data included in Appendix 7-4 indicate that
the soil in the flood plain will be erosionally stable during runoff resulting from the 100-year, 6-hour
rainfall event .

The width of the reclaimed flood plain will be at least equal to that of the current riparian/wet
meadow vegetation community, as defined on Figure 2 of Appendix 9-2 . The planned width of
the reclamation flood plain is indicated on Plate 3-7 . Check dams will be installed within the flood-
plain sections as indicated on Plate 3-7 . Even though the calculations provided in Appendix 7-4
indicate that the flood plain soils will be erosionally stable, a temporaryjute matting will be installed
in these flood plain areas to provide additional protection for the seeds until vegetation is
established .

The flood plain of channel RD-2 will also be trapezoidal in shape and will be constructed with a
typical bottom width of 30 feet, 2H:1 V sideslopes, and a channel slope ranging from approximately
0.013 to 0.087 foot/foot (see Figure 7-12 and Plate 3-7) . Peak flow for this flood plain channel,
based on the 100-year, 6-hour event, is 19.75 cfs . Allowing for the capacity of the low flow
channel, the flood plain will only be required to handle 10 .29 cfs. The channel will be constructed
in regraded materials and will be stabilized using a temporary jute mesh erosion control blanket .
This blanket will be in place only until the vegetation planting for the flood plain mature and
provide natural protection . To handle this event, the flood plain channel will have a maximum flow
depth of 0.19 foot and a maximum velocity of 3 .24 fps. The velocity is less than the 5 .5 fps
allowed for jute mesh .

Reclamation channel RD-3 will receive flow from the 551 .0 acre Lower Jewkes Creek drainage,
below the confluence of Jewkes Creek and Portal Canyon . The reclaimed channel will also be
a compound channel . It will consist of a base channel and a flood plain, with loose-rock check
dams. The base channel will be trapezoidal in shape and will be constructed with an 8-foot bottom
width, 2H:1 V sideslopes, and a channel slope ranging from approximately 0 .022 to 0.100 foot/foot
(see Figure 7-12 and Plate 3-7) . Peak flow for this base channel, based on the 100-year, 6-hour
event, is 30 .21 cfs. The channel will be constructed in regraded materials and will be riprapped
to provide a stable stream section . To handle this event, the base channel will have a maximum
flow depth of 0 .71 foot and a maximum velocity of 7 .38 fps. The channel depth is planned to be
2 .0 feet, resulting in a
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freeboard of 1 .29 feet. The velocity is greater than 5 fps, requiring riprap protection . According
to Appendix 7-4, this riprap will have a median diameter of 0 .5 foot, with a material gradation as
presented in Table 7-6. A sand filter blanket will be installed beneath the riprap as indicated in
Appendix 7-4 and Figure 7-12 .

Soil will be worked into the channel riprap and loose-rock check dams will be installed in channel
RD-3 as indicated above . The flood plain will also be trapezoidal in shape and will be constructed
with a typical bottom width of 30 feet (but at least equal to the extent of the pre-mining riparian/wet
meadow vegetation community as defined on Figure 2 of Appendix 9-2), 2H :1 V sideslopes, and
a channel slope ranging from approximately 0 .022 to 0 .100 foot/foot (see Figure 7-12 and Plate
3-7) . Peak flow for this flood plain channel, based on the 100-year, 6-hour event, is 30 .21 cfs .
Allowing for the capacity of the low flow channel, the flood plain will only be required to handle
15.66 cfs. The channel will be constructed in regraded materials and will be stabilized using a
temporary jute mesh erosion control blanket . This blanket will be in place only until the vegetation
planting for the flood plain mature and provide natural protection . To handle this event, the flood
plain channel will h :- - -:ximum flow depth of 0.20 foot and a maximum velocity of 3.99 fps .
The velocity is less than the 5 .5 fps allowed for jute mesh .

Hs inaicatea on t-iate o-i, no cnecK aams wiii oe instaiiea in the mioaie portion or the cnannei Ku-
3. This section is currently narrow and the reclamation plan seeks to re-establish the riparian/wet
meadow vegetation in this area at a width which is indicative of current conditions . Only the base

•

	

channel will exist in this section, wherein the establishment of riparian/wet meadow vegetation will
be enhanced by working soil into the riprap as indicated above .

Sediment Control . To minimize the hydrologic impacts of the reclamation work, Horizon commits
to construct the reclaimed stream channels commencing at the upstream end of each channel .
Horizon Coal Corporation proposes to employ the following alternative methods during reclamation
to control sediment :

1 . Silt fences
2 . Surface ripping, pocking, and deep gouging
3 . Mulching
4. Straw-bale dikes
5. Seeding
6. Reseeding areas that do not exhibit successful germination

The approximate locations of silt fences to be installed during the reclamation period are indicated
on Plate 7-7a. The fences will be installed parallel to the contours with the ends of the fences
turned up perpendicular to the contours to contain the sediment . Silt fences will be installed in
accordance with Figure 7-5 . The filter fabric will be installed against a supportive backing . To
prevent sediment runoff from passing under the fence, the fabric will be secured by burying the
bottom edge in a small trench along the length of the fence . In addition silt fences or straw-bale
dikes will be installed in roadside ditches immediately downstream from the disturbed area .

Upon completion of the redistribution of the soil (Section 8.8), the reclaimed area will be seeded
as outlined in Chapter 3 .
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Erosion control during and following reclamation will be assisted by the addition of a vegetative
mulch and erosion-control matting, as indicated in Section 3.5 .5 of this permit application .
Erosion-control matting will be installed on all slope steeper than 2 1/2H : 1 V (see Plate 7-7a) . The
mulch or matting significantly reduces the amount of sediment yield from an area (Simons, et . al .,
1983) The mulch or matting also helps retain moisture to allow for seed germination .

Prior to commencing with reclamation, specifications regarding the specific erosion control matting
which is proposed for installation will be submitted to UDOGM for approval as one of the Best
Technologies Currently Available . Horizon will install all erosion control matting in accordance with
manufacturer's instructions .

An evaluation of the effectiveness of the reclamation sediment-control measures outlined above
is provided in Appendix 7-4 . This evaluation compared the sediment production from the
reclaimed surface assuming :

•

	

Bare Surface
•

	

Bare, Ripped Surface
•

	

Ripped and Mulched Surface
•

	

Kippea ana Mulched Surface with Silt Fences

The sediment production from these surfaces was compared to the sediment production expected
from the reclaimed surface with an established vegetative cover required for bond release . The
Universal Soil Loss Equation was used to make these comparisons . According to this comparison,
the proposed alternative sediment control measures will actually provide better erosion control
than the control planned for the Phase I I reclaimed/revegetated surface . This level of protection
justifies removal of the sediment pond . Once the sediment pond is removed and the low flow
channel constructed, the riparian habitat/vegetation can be established . Therefore, the alternative
measures are considered to an be adequate replacement for the sedimentation pond .

Sediment Control Monitoring and Maintenance . The alternative sediment controls constructed
during reclamation will be inspected monthly and after every major storm event . Required repairs
will be implemented immediately to prevent future sediment contributions to the main stream
channel .

Corrective action will consist of repairing, replacing, or adding silt fences as necessary, replacing
straw bales, localized regrading of the ground surface as necessary to fill in gullies caused by
erosion, and reseeding and mulching to reestablish vegetation . Soil material trapped by sediment
control measures that is not used in repairing the site will be removed and disposed of in an
approved area .

April 2004
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7.3 Probable Hydrologic Consequences

The Probable Hydrologic Consequences (PHC) of the proposed Horizon No . 1 Mine are herein
determined as per Utah Coal Mining Regulation R645-301-728.100 and R645-301-728 .200 .
Baseline geologic information is presented in Chapter 6 . Baseline hydrologic information is
presented in Sections 7 .1 and 7.2 .

7.3.1 Potential Impacts to Surface and Groundwater

Potential impacts of coal mining on the quantity and quality of surface and groundwater flow may
include :

•

	

Increased sediment yield from disturbed areas ;

•

	

Diminution of springs in perched aquifers overlying the mine area ;

•

	

Decreased availability of groundwater in the regional aquifer system ;

•

	

Impacts on surface and groundwater availability due to subsidence ;

•

	

Hydrocarbon contamination due to spills or leaks ;

•

	

Contamination of surface and groundwater from road salting ;

•

	

Impacts to the chemical quality of surface and groundwater ;

•

	

Impacts to public water supplies ; and

•

	

Flooding or stream flow alteration .

These potential impacts are discussed in the following sections of this permit application .

7 .3.2 PHC Determination

Sediment Yield . In accordance with State and Federal regulations, a runoff conveyance and
sedimentation control plan has been developed which mitigates the impacts of mining operations .
Surface runoff originating upon or traveling across disturbed areas will be diverted intoto a
sedimentation pond which will improve water quality and decrease peak flows .

Although some surface waters are temporarily diverted out of their original channels, they shortly
thereafter re-enter the main channel and continue their course downstream having experienced
little overall modification. Disturbed waters exiting the sedimentation pond will re-enter the natural
downstream drainage system .

The potential impact of construction, mining, and reclamation on sediment yield is an increase in
suspended sediment in the surface waters downstream from the disturbed area . However,
sediment-control measures (such as sedimentation pond, diversions, siltfences, straw-bale dikes,
etc .) will be utilized during construction, operation, and reclamation phases (Section 7 .2) to

April 2004
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minimize the impact that could result from elevated TSS concentrations . These facilities will be
regularly inspected (see Section 7 .2) and maintained as outlined in the permit and UDOGM
regulations .

Impacts to the Perched Aquifer System . The hydrologic data presented in Section 7 .1 indicate
an absence of significant perched aquifers within the Blackhawk Formation overlying the coal to
be mined . The geology of the area and the occurrence of springs in the Blackhawk Formation
(Section 7.1) indicate the presence of small, laterally discontinuous perched aquifers in the
Blackhawk. These small perched aquifers within or adjacent to the mine plan area may be
impacted as a result of mining related subsidence . These water sources will be monitored as
discussed in Section 7 .1 .

The perched aquifers of the Blackhawk Formation characteristically produce water from channel
sandstones bounded by impervious shale beds at their bases . If subsidence fractures do intersect
these perched aquifers, clay minerals contained within these shale beds will likely seal the fracture
planes. Sealing of the fracture planes may allow spring discharge to continue uninterrupted .

According to the Cumulative Hydrologic Impact Assessment prepared for the area by UDOGM
(1989), "Subsidence impacts are largely related to extension and expansion of the existing
fracture system and upward propagation of new fractures ." Vertical and lateral migration of water
is partially controlled by fracture conduits . Potential changes include increased flow rates along
fractures and diverting flow along new fractures or within permeable lithologies . Subsurface flow
diversion may result in diminution and/or loss of flow to springs that are undermined .

Retreat mining also results in uniform downwarping and lowering of strata above the mined
interval. This uniform downward movement is generally not accompanied by a significant degree
of fracturing . As a result, the original attitude and integrity of the strata are maintained . Little
impact on the perched aquifers of the overburden are expected to result from downwarping .

The probable consequences of mining on the hydrologic resources associated with perched
aquifers are considered minimal due to : 1) small number of springs, 2) low and/or erratic spring
flow, 3) absence of municipal water use rights, 4) water loss experienced at one location may be
accompanied in an increased flow at another location, and 5) possible sealing of subsidence
fractures by clay minerals .

Impacts to the Reqional Aquifer System . As previously discussed (Section 7.1), it is anticipated
that the coal in the Horizon No . 1 Mine will be saturated essentially from the beginning of mining .
The potential inflow to the Horizon No . 1 Mine workings was estimated using methods presented
by Lines (1985), who modeled the impacts of coal mining on groundwater conditions in the Trail
Mountain area located in the Wasatch Plateau approximately 20 miles south-southwest of the
proposed Horizon No. 1 permit area . From this modeling effort, Lines (1985) presented estimates
of mine inflow for various lengths and widths of mine workings as well as various hydraulic
gradients. These estimates are presented in Figure 7-13 .

Currently, the proposed workings within the permit area are anticipated to have a width of
approximately 1,500 feet and a length of about 4,000 feet . The maximum future potential mine
workings may extend over a width of 4,000 feet and a length of 8,000 feet .

The pre-mining hydraulic gradient in the permit and adjacent areas is 0 .014 ft/ft, based on the data
presented in Figure 7-2. This hydraulic gradient is lower than the lowest values presented in the
analysis of Lines (1985) on Figure 7-13 . Hence, the data presented in Figure 7-13 were utilized
to prepare curves of inflow versus hydraulic gradient, based on the mine dimensions anticipated
at the Horizon No . 1 Mine. These curves are presented in Figure 7-14 .

40
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The curves presented in Figures 7-13 and 7-14 are based on assumed hydraulic conductivities
of 0.01 ft/day for the Blackhawk Formation and 0.02 ft/day for the Star Point Sandstone, which
values are approximately one order of magnitude lower than that for unfractured bedrock within
the permit area (see Section 7 .1 .2 .2) . According to Lines (1985), if the hydraulic conductivity is
one order of magnitude higher than the values assumed for Figure 7-13, the estimated steady-
state inflow to the mine will be one-order of magnitude larger than that predicted by Figure 7-13
(and Figure 7-14) . Hence, utilizing average hydraulic conductivities of 0 .2 ft/day for the Star Point
Sandstone and 0 .1 ft/day for the Blackhawk Formation, the potential groundwater inflow to the
Horizon No . 1 Mine was estimated to be 0 .08 cfs (10 times the value predicted by Figure 7-14, or
36 gpm) under current plans. Potential future expansion of the mine workings may increase this
inflow to 0.20 cfs (90 gpm) . Hence, inflow to the mine workings during the initial and future permit
terms can be expected to be in the range of 36 to 90 gpm .

As indicated in Appendix 7-9, average water usage for the mining operation (underground and
surface) will be approximately 30,888 gallons per day (21 gpm) . Of this, 21,256 gallons per day
(15 gpm) will be used underground and the remainder (6 gpm) will be used in surface operations
(road watering, shop use, bathhouse,' etc .) . The water which is used underground is not
considered a consumptive use, since it will remain with the coal or seep back into the ground .
Therefore, of the 21 gpm water use requirement for mining operations, only 6 gpm is considered
a consumptive use . Additional consumptive use beyond that accounted for in Appendix 7-9 will
occur with water that is removed from the mine as moisture in the coal and that which is lost to
evaporation in the mine ventilation system .

Based on an average moisture content of 7 .99 percent in the Hiawatha coal seam (as noted in
•

	

Section 6.5.6) and a maximum production of 700,000 tons per year (as noted in Section 3 .3.6.1),
approximately 41 acre-feet per year (25 gpm) of groundwater will be removed in the coal . Data
presented in Appendix 7-9 indicate that the net loss of water by evaporation due to mine
ventilation will be approximately 6 gpm (10 acre-feet per year) . Hence, the total consumptive loss
to the hydrologic system will be 37 gpm (6 gpm for surface consumptive uses, 25 gpm as moisture
in the coal, and 6 gpm as evaporative loss in the mine ventilation system - a total of 60 acre-feet
per year) .
With an average inflow of 36 gpm and an average consumptive use of 37 gpm during the initial
permit term, it is likely that only a minimal amount of groundwater will be discharged from mine
during the initial permit term (recognizing that 25 of the 37 gpm of consumptive use is bound
moisture in the coal rather than free water, with this excess being balanced by peak demands for
additional underground water) . However, under the expanded conditions anticipated in the future,
up to approximately 50 gpm of water may be discharged from the mine during average operating
periods. During peak operating periods when additional water is required, it is unlikely that water
would . be discharged from the mine .
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figure 7-14
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During early 1998 quantities of water greater than previously expected were encountered while
mining . Due to a delay in issuance of a discharge permit for Outfall 002, in-mine water will be
discharged to the sediment pond . Flow quantities and potential hydrologic impacts will be
assessed as additional data is collected .

It should be noted that the above estimates assume that groundwater inflow to the mine workings
will occur primarily as a result of porous-medium flow rather than fracture flow . Historically, large
amounts of the Hiawatha Coal seam have been mined out to the southwest of the proposed
permit area by Sweet Coal Company's Sweet Mine, Blue Blaze Company's No . 1 Mine, National
Coal Company's No. 1 Mine, and Beaver Creek Coal Company's No . 3 Mine. Based on a review
of mine records (Skaggs, 1992), many faults have been mined through in the Hiawatha seam with
only insignificant/minor amounts of water being encountered .

Only one fault has produced significant quantities of water when mined through . This fault lies
in the east portion of the permit area and was intersected in mining of the Beaver Creek Coal
Company No . 3 Mine. Inflows of approximately 400 gpm occurred when this fault was
encountered (Skaggs, 1992) . This fault will be located and avoided when mining the proposed
Horizon No. 1 Mine by evaluating mine maps from the Beaver Creek No. 3 Mine and, if necessary,
by periodically drilling horizontally from the Horizon No . 1 workings into the fault zone .

Surface mapping and mining experience in the overlying Castlegate "A" seam within the permit
area indicate that fracturing within the permit area is not significant . Therefore, the previous
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estimates of potential groundwater inflow rates to the mine workings are considered adequate .

Based on a consumptive use of 37 gpm and assuming an inflow to the mine of 36 gpm, significant
water which will be pumped into the mine only during initial operations . Thereafter, during the
initial permit term, it is anticipated that water will be pumped into the mine only to meet the
demands of peak operating conditions .

As noted in Section 7 .1 .4 of this permit application, groundwater which is encountered
underground and consumed in the mining operation will be used in accordance with water right
number 91-330 . Water needed to operate the mine equipment will be derived from a spring which
is covered by water rights 91-94 and 91-353 . These rights have been leased by Horizon Coal
Company .

Impacts to the Hydroloqic System Resulting From Subsidence . As noted in Section 3 .3 .2.2,
stream buffer zones will be maintained for a distance of 100 feet on either side of Beaver Creek,
within which second mining will not occur . According to Gentry and Abel (1978), topographic lows
(e.g ., stream channels) tend to be protected by upwarping of adjacent slopes during subsidence .
Therefore, mining-induced surface fracturing should be very limited (or nonexistent) within the
Beaver Creek stream channel area . Any fracturing that does occur in the stream channel is likely
to fill rapidly as a result of sedimentation .

It is also not anticipated that subsidence will significantly affect springs within the permit and
adjacent areas. Von Schonfeldt et al . (1980) found that uniform subsidence "rarely causes
problems to renewable resources such as aquifers, streams, and ranch lands ." Since second
mining will occur uniformly across the permit area except in buffer zones, the resulting subsidence
should also be uniform, minimizing the potential impacts to overlying springs .
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As noted in the Cumulative Hydrologic Impact Assessment, mining in the area adjacent to the
proposed Horizon permit area has not resulted in hydrologic impacts due to subsidence . Given
the lack of extensive aquifer systems in lithologic units that overlie the coal within the permit and
adjacent areas, it is not anticipated that groundwater will be significantly affected by subsidence .
Thus, subsidence caused as a result of mining by Horizon Coal Corporation should not cause
significant surface or groundwater impacts within the permit or adjacent areas .

Potential Hydrocarbon Contamination . Diesel fuel, oils, greases, and other hydrocarbons products
will be stored at the mine site . Diesel fuel will be contained in above-ground tanks . Diesel fuel
may spill during filling of the storage tank, leakage of the tank, and filling of vehicle tanks .
Hydrocarbons may be spilled during use in surface and underground activities .

The extent of contamination by spillage of hydrocarbons will likely be small since storage tanks
will be located above-ground and thus leakage can be readily detected and abated . Furthermore,
and spillage of hydrocarbons during filling of the tank and mine vehicles will be minimized to avoid
loss of an economically valuable product, and the fuel storage area will be surrounded by a
concrete enclosure of sufficient size to contain a fuel spill if the tanks were to rupture . In the event
of a fuel or hydrocarbon leak or spill, Horizon Coal Corporation will abate the problem in
accordance with the Spill Prevention, Control, and Countermeasure Plan (see Appendix 7-10) .
Absorbent materials will be kept within easy access for the purpose of spill clean up and control .

• Road Saltinq . The access road to the mine is a gravel road maintained by the county . Paving of
the road is not expected. Since the road is to remain gravel, the likelihood of road salting is
extremely small . As a result, the likelihood of road salting impacting water quality is very remote .

Impacts to Water Quality . Data presented in Appendix 7-3 indicate that the average TDS
concentration of the surface water measured at station SS-3 (immediately downstream from the
proposed surface facilities) is 427 mg/I, with a standard deviation of 122 mg/I . The calculated 95-
percent confidence interval for the average concentration is 407 to 447 mg/I, based on the
historical record .

As noted in Section 7.1 .3, water standing in the old mine workings of the Blue Blaze No . 1 Mine
has a TDS concentration which has been measured at 414 to 452 mg/I . These values are
approximately within the 95-percent confidence interval range of the mean calculated for station
SS-3. Hence, assuming that water must be discharged from the mine workings, the salinity of the
surface water should not be adversely impacted by the salinity of the underground water .

It is currently anticipated that a calcium-carbonate rock dust will be used in mining operations
rather than a calcium-sulfate rock dust . Since surface and groundwater within the permit and
adjacent areas is characterized as a calcium bicarbonate type, changes in the general chemical
characteristics of water in the area should not occur if water from the mine seeps into the adjacent
groundwater or under the condition that water is discharged from the mine to surface water
resources .

North Fork Gordon Creek flows across the Mancos Shale immediately downstream from the mine
area . Since the Mancos Shale is a gypsiferous formation, sulfate and TDS concentrations
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naturally increase as the surface water contacts this formation (Waddell et . al ., 1981) . Thus,
increases in TDS concentrations downstream from the surface facilities, if they occur, will more
likely result from natural conditions rather than mining impacts .
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It is anticipated that water will be discharged from the mine workings to the surface during the
initial permit term . As mining progresses during future permit terms, additional water will likely be
pumped from the mine. As also noted above, the mine water is anticipated to have a TDS
concentration which approximates that of the surface water immediately downstream from the
proposed surface facilities .

If the excess groundwater encountered in the mining operation was allowed to flow naturally rather
than being discharged from the mine, this waterwould flow naturally downgradient and eventually
discharge into the North Fork of Gordon Creek (see the potentiometric surface map presented in
Figure 7-2) . As it flows downgradient, the water would come increasingly into contact with the
underlying Mancos Shale, dissolving additional salts in the process . Hence, water which is
discharged from the mine should have a lower TDS concentration than that which would seep
naturally into the local surface-water system . As a result, the TDS concentration of surface water
downstream from the proposed surface facilities will be improved (i .e ., decreased) if water is
discharged from the mining operation .

Information regarding the acid- and toxic-forming potential of the coal, as well as the roof and floor
materials, is presented in Section 6 .5.6 of this document. As indicated therein, the roof and floor
materials (i .e ., that which may become waste rock) is neither acid nor toxic forming, suggesting
that the material which comprises coal parting would also not be acid- or toxic-forming . However,
the coal has a potential to be acid forming . The acid-forming potential of the coal will be tempered
by its slightly alkaline nature (with a pH that varies from 7 .3 to 7 .8, according to Appendix 6-2) .
Furthermore, impacts to the environment of the permit and adjacent areas resulting from this acid-
forming potential will be minimized by three factors . First, coal will be stored on the surface for
only short periods of time before being shipped off site, thus reducing the potential for weathering,
oxidation, and generation of acid drainage . Second, runoff from the coal stockpile will be routed
through the facility sedimentation pond, where it will mix with more-alkaline runoff from additional
areas, thus neutralizing any acidic drainage which might form . Finally, acidic leachate which is
generated from coal which is left underground and exposed to the mine air will be buffered by the
naturally alkaline environment in which the coal occurs. Hence, impacts to the acidity of the local
hydrologic system are not anticipated .

Public Water Supplies . The water located in the Gordon Creek Drainage system is not a culinary
water supply. The water in this drainage is used for agricultural, livestock, wildlife and industrial
use (see Appendix 3-3) .

Water derived from the spring associated with water rights 91-94 and 91-353 will be piped to
Sweet's Pond and pumped from there to the mine for surface and underground use . As noted
previously, it is not anticipated that large quantities of groundwater will be discharged from the
mine during the initial permit term . Water that may be encountered underground during mining
operations will be used in conjunction with dust abatement .

Flooding Potential of Downstream Areas . Runoff from all disturbed areas will flow through a
sedimentation pond or other sediment-control device (Section 7 .2) . Three factors indicate that
these sediment-control devices will minimize or preclude potential flooding impacts to downstream
areas as a result of mining operations :
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1 . The sediment-control facilities have been designed to be geotechnically stable .
Thus, the potential is minimized for breaches of the sediment-control devices to
occur that could cause downstream flooding .

2 . By retaining sediment on-site in the sediment-control devices, the bottom
elevations of stream channels downstream from the disturbed areas are not
artificially raised . Thus, the hydraulic capacity of the stream channels is not
altered .

3 . The flow routing that occurs through the sediment control devices reduces peak
flows from the disturbed areas. This precludes flooding impacts to downstream
areas .

Following reclamation, stream channels will be returned to a stable state, thus minimizing
detrimental effects that may result from flooding .

7.4 Alluvial Valley Floor Determination

A reconnaissance investigation of the permit and adjacent areas was conducted to delineate
alluvial deposits which might be considered to be alluvial valley floors . Identification of locations
where unconsolidated stream-laid deposits occur was performed using surficial geology and soils
maps of the area . Further, field reconnaissance and an analysis of aerial photographs of the mine
permit and adjacent areas were conducted . Locations of stream-laid deposits thus identified are
the same as those identified on Plate 6-1 as Qal (Recent Alluvium and Qoa (Older Alluvium) .

From a geomorphic standpoint, the rugged mountainous terrain of the permit and adjacent areas
has resulted in drainages still in a youthful stage of development . The streams are confined in
narrow, steep-sided, V-shaped valleys with steep channel gradients . Meanders normally
associated with AVF development are absent except in a few isolated locations .

Information presented on Plate 6-1 indicates that alluvial deposits exist in the permit and adjacent
areas along Beaver Creek, North Fork Gordon Creek, and Jewkes Creek, as well as short
distances into tributaries of the above drainages . Alluvial deposits along Beaver Creek exhibit
minor stream meandering and contain numerous beaver ponds . Some of the stream-laid deposits
along Beaver Creek, particularly at the mouths of small tributary canyons, appear to be debris
flows . Soils in the valley exhibit localize signs of being flooded or water logged during a field visit
to the site .

Alluvial deposits were also identified at the mouth of Jewkes Creek and along North Fork Gordon
Creek. The alluvial deposits at these locations are below the coal outcrop and thus, could not be
directly impacted by mine subsidence . The soils investigation showed the upper reaches of the
alluvial deposit along Jewkes Creek and North Fork Gordon Creek to be disturbed and consisting
of about 90 percent fill material (i.e ., from road cuts and coal waste) . Included in the area are
small areas of Patmos and Podo soils as well as areas of rock outcrops . Even before disturbance,
this area had limited range and wildlife capability . The valley floor is quite narrow along these
reaches .

Agricultural developments are not found along North Fork Gordon Creek, Beaver Creek, or their
tributaries in the permit and adjacent areas. The agricultural potential of the valley floors in the
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area is limited by the soil capability and the short growing season . The narrow valleys are
occupied by the stream and the road and both break up the narrow valley so that development
of hay meadows or improved pasture is impractical .

The valley floor along Beaver Creek, North Fork Gordon Creek, and their tributaries would be
incapable of supporting agricultural activities without proper drainage . Even with adequate
drainage, agricultural development would be restricted to grasses and pasture because of the high
elevations and short growing seasons . Hence, given the extensive prior disturbance in the
proposed disturbed area, the narrowness of the valleys, and climactic conditions in the area, the
stream-laid deposits in the permit and adjacent areas are not considered to be alluvial valley
floors. This conclusion is supported by the opinion of Mr . T . B. Hutchings, State Soil Scientist with
the U .S. Soil Conservation Service (see Appendix 7-6) .
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0
GROUNDWATER BASELINE MONITORING PARAMETERS

1989 - 1995 SAMPLINGS

r

Flow (gpm) or Depth to Water (ft)

Specific Cond . (pmhos/cm @ 25 °C)

Aluminum, Total

Barium, Total

Boron, Total

Calcium

Chloride

Copper, Total

Hardness, Total

Lead, Total

Manganese, Total

Molybdenum, Total

Nitrogen, Ammonia

Nitrogen, Nitrite

Potassium

Sodium

Sulfide

Total Suspended Solids

a uta

Total Anions (meq/l)

Cation/Anion Difference

pH (standard units)

Temperature (°C)

Arsenic, Total

Bicarbonate

Cadmium, Total

Carbonate

Chromium, Total

Fluoride

Iron, Total

Magnesium

Mercury, Total

Nickel, Total

Nitrogen, Nitrate

Phosphate

Selenium, Total

Sulfate

Total Dissolved Solids

Zinc

Total Anions (meq/I)

Calculated TDS

Note : Data to be collected once each calendar quarter . Appendix 7-2



0

9

APPENDIX 7-2

ADDENDUM A
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SURFACE WATER BASELINE MONITORING PARAMETERS
1989 - 1995 SAMPLINGS

Flow (gpm) or Depth to Water (ft)

	

pH (standard units)

Specific Cond. (pmhos/cm © 25 °C)

	

Temperature (°C)

Dissolved Oxygen (ppm) - perennial
streams only

Total Anions (meq/I)

	

Total Anions (meq/l)

Cation/Anion Difference

	

Calculated TDS

Note : Data to be collected once each calendar quarter . Appendix 7-3
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OIL SPILL PREVENTION CONTROL AND COUNTERMEASURE PLAN
HIDDEN SPLENDOR RESOURCES, INC.

(SPCC PLAN)

SEPTEMBER 2003

Introduction

This Spill Prevention Control and Countermeasures (SPCC) Plan has been prepared pursuant to 40
CFR 112, Oil Pollution Prevention; Section 112 .7 Guideline for preparation and implementation of a
Spill Prevention Control and Countermeasure Plan ., The Plan also meets the requirements of R315 of
the Utah Hazardous Waste Administrative rules, Section 315-8-4, Contingency Plan and Emergency
Procedures .

As defined in Section 112 .3, any owner or operator of onshore or offshore facilities which may have
the potential for discharging harmful quantities of oil into navigable waters shall prepare an SPCC
Plan . As defined in 40 CFR 1 10, oil means of any kind, in any form, including, but not limited to .
petroleum, fuel oil, sludge, oil refuse, and oil mixed with wastes other than dredged spoil .

These regulations apply to facilities which have an aggregate above ground storage capacity of 1,320
gallons or more of oil, or any single container having a capacity in excess of 660 gallons . and facilities
which have a total underground storage capacity of 42,000 gallons or more of oil .

As required in the Personnel Training Program for Hazardous Waste Management and Occupational
Safety and Health Administration (OSHA) Rule 1910 .120, this SPCC Plan will be incorporated into
the facility training program . The Mine Manager is legally responsible for complete implementation of
this plan and may be subject to civil penalties (fines and/or imprisonment) for violations . The Mine
Manager's responsibilities include the quarterly inspection of all storage tanks, associated valves,
piping. and containment areas . Inspection forms must be completed and signed by supervisory
personnel and filed with the SPCC Plan located in the mine office . The inspector/forms shall contain
the signature of inspecting personnel and the Mine Manager .

The inspection forms shall indicate which facilities, if any, require corrective maintenance and what
action is being taken . Conditions to be noted on the inspection forms should include but not be limited
to: rust or corrosion of tanks, leaking of earth catchment facilities, erosion of earth catchment berms,
and cracks in impervious catchment facilities .

The storage tank will be surrounded with a berm or containment structure adequate to contain any
spill . The bermed containment area will have sufficient volume to contain the total volume of the tank .
In the event it becomes necessary for water to be drained from containment structures, it is the
responsibility of the Mine Manager to notify the mine engineer prior to discharge of such water. Upon
notification, it will be the responsibility of the mine engineer to inspect the water discharged from the
catchment areas to ensure compliance with applicable water quality standards and avoid a harmful
discharge into a stream .

The water shall be pumped from these areas into a truck under the supervision of the mine engineer
and disposed of in the proper manner. When drainage of a catchment area is required, any pumping
operations or the opening and resealing of a drainage valve shall be supervised by the Mine Manager
or other authorized personnel . A record of the date and estimated volume of water released will be
filed with the SPCC Plan .

Emergency Notification Procedures

In the event of an oil spill, or in the event of any other pollution event, the mine engineer and the Mine
;Manager should be notified IMMEDIATELY . The action taken by the facility personnel should be



0 containment, using whatever means is available . It is the responsibility of the Mine Manager to contact
any government or regulatory agency .

In the event of a spill, personnel can be contacted at the following numbers .

Ii j

Week Nights and Weekends :

	

T' °

	

-

	

~=

Spill Reporting Requirements

Facilities meeting one of the following requirements concerning a spill must report it to the proper
regulatory agency :

1 .

	

Discharges of more than 1,000 U .S. gallons of oil into or upon navigable waters of
the United States or adjoining shorelines in a single spill event .

2 . Discharge of oil in harmful quantities, as defined in 40 CFR 110, into or upon
navigable waters of the United States or adjoining shores in two spill events,
reportable under Section 311 (b) (5) of the FWPCA, occurring within a twelve
month period shall submit to the Regional Administrator, within 60 days .the
information outlined in 40 CFR Part 112 .4 .

A reportable hazardous waste discharge (Reportable Quantity or RQ) is any spillage, leakage,
discharge or disposal or a listed or characteristic hazardous waste in specified quantities as defined by
the Utah Hazardous Waste Management Administrative Rules that may enter or is threatening to enter
any waterway, or may be released into or onto the ground . Releases that are covered and the material
recycled are not considered releases to the environment . Spills of hazardous materials or reportable
quantities require notification of the Utah State Department of Environmental quality, 24-Hour
answering Service at (801) 538-6333 or the National Response Center at 1-800-424-8802 .

Spills will be contained with one or more of the following procedures :

I .

	

Discontinue the source of the spill :

'?

	

Erect an emergency containment berm :

3 .

	

Soak up spilled medium with absorbent materials (i .e . straw bale, sand . agents
manufactured to absorb) .

.

Mark Wayment (801) 798-0619

Shane Hansen (801) 798-3429

Kit Pappas (435) 637-2096

Weekdays :

Mark Wayment (435) 472-1313

Shane Hansen (435) 472-1313

Kit Pappas (435) 472-1313
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Small hydrocarbon spills on paved pad areas will be contained and absorbed with materials specifically
designed for that purpose . Saturated materials will be disposed of in the methods for waste disposal
described in the mine permit.

All spills will be reported to the Mine Manager or Mine Engineer .

Oil Transfer

All deliveries of oil products to the storage tanks are by motor tank vehicles . Standard operating
procedures to prevent over-fillin g, of the tanks are as follows :

1 .

	

Gauge the storage tank prior to unloading incoming product to ensure sufficient tank
capacity to accept delivery .

2 .

	

Motor tank vehicle driver shall remain by unloading vehicles and be ready to
discontinue the unloading operation in case of malfunction .

3 . Discontinue unloading operations when the sound of escaping air from the storage
tank vent stops . Cessation of escaping air signifies that the unloading tank is empty
or the storage tank is full .

4 .

	

Contain and cleanup any small amount of oil discharged from overfilling or the
storage tank .

Facility Inspection

All inspections performed quarterly by supervisory personnel shall include but not be limited to tanks .
piping, valves, hoses. nozzles. impoundments, berms, and loading and unloading equipment and
procedures . Any indication or oil leaks, oil accumulation or storage tank . Corrosion or deterioration
shall be noted and reported immediately to the Mine Manager . If necessary (-nrrPrti • , P ir-t r,n ->» I,o

,.~uu.uvu w utC yuw terry inspections oy mine personnel, general routine inspections by
operating personnel will be performed . General inspections do not require that inspection forms be
complete. However, if problems are noted by operation personnel they shall be immediately reported
to the Mine Manager. A "Facility Inspection Form" will be completed and filed quarterly by mine
personnel . A copy of each report will be filed with the SPCC Plan and maintained for three (3) years .

Oil Storage Tanks on Mine Facilities

CAPACITY

	

CONTENTS

	

LOCATION

5,000 Gallons

	

Diesel Fuel

	

Below gate west of coal stockpile area .

Personal Training

It is the responsibility of the Mine Manger to ensure that the following training procedures are
implemented .

1 .

	

The SPCC Plan will be reviewed with all mine-operating personnel by supervisory
persons as part of the facility inspection procedure .

All new employees will be instructed in spill prevention procedures as part of their
initial training .

In addition, the Mine Manager should have a designated person who is accountable for oil spill
prevention. The Mine Manager should schedule and conduct spill prevention briefings for operating
personnel at intervals frequent enough to ensure adequate understanding of the SPCC Plan .
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A copy of the SPCC Plan will be kept in the mine manager's office and the mine engineer's office .
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STREAM ALTERATION PERMIT
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Spring No . : CC-5
Location : Coal Canyon along County Road 290

Spring No . : MC-4
Location : Canyon along County Road 290

Date Flow (gpm) Temperature (c) pH Spec. Cond .
(ohms)

8/96 4 12 7.70 803

9/96 6 10 7.81 747

10/96 4 7 7 .92 1068

Date Flow (gpm) Temperature (c) pH Spec. Cond .
(ohms)

7/96 2 5 7.69 782

9/96 2 8 7 .58 813

10/96 2 1 1 7 .97 1099
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8 .1 Scope

A soil inventory of the Horizon Mine area was conducted to provide soil resource information to
meet the requirements of UDOGM and OSM . The soil survey was performed by Richard A .
Foster, Soil Scientist, (USDA Soil Conservation Service) in February 13, 1990 (Section 8.3 .1) . This
is in addition to the soil survey which was performed by George Cook (Range Conservationist),
Earl Jensen (Soil Scientist) and Gary Moreau (District Conservationist) of the SCS in May 1980
(Appendix 8-1) .

8.2 Methodology

Soil mapping of the area (Plate 8-1) is a refinement of USDA Soil Conservation Service
manuscript mapping . The soils mapping was done by Patrick D . Collins (Botanist/Reclamation
Specialist) using the information supplied by George Cook of the SCS as to the locations, types
and depths of soils .

George Cook (SCS) and Richard A . Foster used the pit method to estimate depths and quality of
the soil . Detailed pedon are described to depths of 60 inches, or until bedrock, whichever was
shallowest. These pits were dug below the mine area, up the canyon where new disturbance will
occur, and at previously disturbed areas .

The soils to be saved for reclamation were tested at a approved laboratory using the UDOGM
guidelines . The parameters tested were pH, electrical conductivity, saturation percent, particle
size, soluble Ca, Mg & Na, Total N, Nitrate-N, Organic carbon, available water capacity, rock
fragments above 2mm size, and soil color . Where a high pH was indicated, tests were preformed
for Selenium and Boron .

Present and potential uses of the soils of the site have been evaluated based on Soil
Conservation Service Soil Survey Interpretation information . The soils have no potential as
cropland or pasture land . The soils have also been evaluated for the potential production as
rangeland and their capability groups are given .

The soils have been correlated by the SCS . Classifications are based on morphology as
described in the field, and to a lesser degree on the analytical data . Where analytical data do not
support the field description the soils are classified according to the field description .

CHAPTER 8

SOIL RESOURCES

April 2004
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8.3 Soil Resource Information for the Mine Plan Area

8.3.1 Soils Identification

The soils at Horizon were initially identified on site . This allowed the consultant to determine
slopes, land forms, and vegetation patterns (see Section 8.2) . The soil descriptions were
compared with recorded characteristics of the soils in adjacent areas and in the official SCS series
descriptions. Map units are comprised of soil series and inclusions found within an area to make
them site specific . The differences in symbols between the SCS report located in Appendix 8-1
and the new SCS guidelines dated June 1988 used on Plate 8-1, are as follows :

FIA =

	

Shupert-Winetti Complex
GIG =

	

Curecanti
HIG =

	

Senchert
JIB =

	

Brycan Loam
DM =

	

Mine Dumps (Previous Disturbed Area)
No symbol

	

Rabbitex

Shupert-Winetti Complex

The Shupert - Winetti complex consists of very deep, well drained, moderately permeable soils
on narrow valley and canyon floors . These soils formed in alluvium derived from sandstone and
shale. Slope is I to 8 percent . Elevation ranges from 4,600 to 7,200 feet but commonly is 5,200
to 6,400 feet . Average annual precipitation is 12 to 16 inches, and average annual air
temperature is 43 to 45 degrees F .

These soils are fine-loamy, mixed (calcareous), frigid Typic Ustifluvents .

Brycan

The Brycan Series consists of very deep, well drained, moderately slowly permeable soils on
alluvium derived from shale and sandstone . Slope is 3 to 8 percent . Elevation is 7,700 to 8,600
feet. Average annual precipitation is 16 to 20 inches, and average annual air temperature is 38
to 45 degrees F .

These soils are fine-loamy, mixed Cumulic Haploborolls .

Curecanti

The Curecanti family consists of very deep, well drained, moderately permeable soils on mountain
slopes. These soils formed in colluvium derived dominantly from sandstone and shale . Slope is
50 to 70 percent . Elevation is 6,800 to 9,000 feet . Average annual precipitation ranges from 16
to 20 inches, and average annual air temperature ranges from 38 to 45 degrees F .

8-2
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These soils are loamy-skeletal, mixed Typic Argiborolls .

Rabbitex

The Rabbitex series consists of very deep, well drained, moderately permeable soils on mountain
slopes and ridgetops . These soils formed in residuum and colluvium derived dominantly from
sandstone, shale, limestone, and siltstone . Slope is 15 to 70 percent . Elevation is 7,000 to 9,200
feet . Average annual precipitation range from 16 to 20 inches, and average annual air
temperature ranges from 38 to 45 degrees F .

These soils are fine-loamy, mixed Typic Calciborolls .

Senchert

The Senchert family consists of moderately deep, well drained, moderately permeable soils on
mountain slopes, plateaus, and ridges . These soils formed in residuum and alluvium derived
dominantly from sandstone and shale . Slope is 1 to 50 percent . Elevation is 8,000 to 10,100 feet .
Average annual precipitation is 20 to 30 inches . An average annual air temperature is 36 to 38
degrees F. These soils are fine loamy, mixed Argic Pachic Cryoborolls .

A description of the soil sampled in Pits 1 through 7 follow .

Pit #1- (TP-1) Shupert-Winetti Complex

Fine-loamy, mixed (calcareous), frigid Typic Ustifluvents. Colors are for dry soil unless otherwise
noted .

A -- 0 to 6 inches (0 to 15 .2 cm); light brownish gray (1 OYR 6/2) silty clay loam, dark grayish brown
(1 OYR 4/2) moist; moderate thin plate structure paring to moderate fine subangular blocky ; hard,
firm, sticky and plastic; common fine, many very fine roots ; many fine and very fine random tubular
pores; moderately calcareous, lime is disseminated ; strongly alkaline (pH 8.5) ; clear smooth
boundary .

C1 -- 6 to 12 inches (15 .2 to 30.5 cm); light brownish gray (1 OYR 6/2) silty clay loam, dark grayish
brown (10YR 4/2) moist ; moderate coarse subangular blocky structure ; hard, firm; sticky and
plastic; few dine, common very fine roots ; common fine, many very fine random tubular pore ;
moderately calcareous, lime is disseminate ; strongly alkaline (pH 8 .5) ; clear smooth boundary .

C2 -- 12 to 26 inches (30 .5 to 66 cm) ; light brownish gray (10YR 6/2) silty clay loam, dark grayish
brown (1 OYR 4/2) moist ; weak coarse and medium subangular blocky structure ; hard, firm sticky
and plastic; few dine and very fine roots ; common fine, many very fine random tubular pore ;
moderately calcareous, lime is disseminate; strongly alkaline (pH 8 .5) ; clear smooth boundary .

April 2004
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C3 -- 26 to 40 inches (66 to 101 .6 cm); pale brown (10YR 6/3) sandy clay loam, dark grayish
brown (1 OYR 4/2) moist ; massive; slightly hard, friable, slightly sticky and slightly plastic ; few very
fine roots; few fine, common very fine random tubular pores ; moderately calcareous, lime is
disseminate; strongly alkaline (pH 8 .5) ; clear smooth boundary .

C4 -- 40 to 57 inches (101 .6 to 144.8 cm); pale brown (1OYR 6/3) loam, very dark grayish brown
(1 OYR 3/2) moist ; may fine distinct (1 OYR 5/8) mottles ; massive; slightly hard, friable, slightly sticky
and slightly plastic; few very fine roots ; few fine and very fine random tubular pores ; moderately
calcareous lime is disseminated ; strongly alkaline (pH 8 .5) ; clear smooth boundary .

2C -- 57 to 65 inches (144 .8 to 165.1 cm) ; very pale brown (10YR 7/4) loamy fine sand, brown
(1OYR 5/3) moist; common fine distinct (1 OYR 5/8) mottles ; massive; soft, very friable, nonsticky
and non plastic; few very fine random tubular pores; moderately calcareous, lime is disseminate ;
strongly alkaline (pH 8 .5) .

The C2 horizon has thin strata of material like the C# horizon . The C# horizon has thin strata of
material like the C4 horizon .

Pit #2- (TP-2) Shupert-Winetti Complex

Loamy-skeletal, mixed (calcareous), frigid Typic Ustifluvents . Colors are for dry soil unless
otherwise noted . Moist colors are darker in the upper three horizons due to the presence of coal .
This is a disturbed site .

C1 -- 0 to 6 inches (0 to 15 .2 cm); pale brown (10YR 6/3) sandy lam, very dark gray (10YR 3/1)
moist; moderate thin plate structure parting to weak fine and very fine subangular blocky ; slightly
hard, friable, slightly sticky and slightly plastic ; few coarse and medium, many fine and very fine
roots; few medium and fine, many very fine random tubular pore ; moderately calcareous, lime is
disseminate; moderately alkaline (pH) 8 .4) ; clear smooth boundary .

C2 -- 6 to 19 inches (15.2 to 48.3 cm); pale brown (10YR 6/3) loam, very dark grayish brown
(1 OYR 3/2) moist ; weak medium and fine subangular blocky structure ; slightly hard, friable, slightly
sticky and slightly plastic ; few medium and fine, many very fine roots ; few medium and fine, many
very fine random tubular pores ; moderately calcareous, lime is disseminated ; strongly alkaline (pH
8 .5) ; clear wavy boundary .

C3 -- 19 to 34 inches (48.3 to 86.4 cm); light yellowish brown (1 OYR 6/4) extremely gravelly sandy
clay loam, dark grayish brown (1 OYR 4/2) moist; massive ; slightly hard, friable, slightly sticky and
slightly plastic ; few medium, fine, and very fine roots ; few fine, common very fine random tubular
pores; 10 percent cobble, 50 percent gravel ; moderately calcareous, lime is disseminated ; strongly
alkaline (pH 8.3) ; gradual wavy boundary .
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C4 -- 34 to 47 inches (86.4 to 119 .4 cm); pale brown (10YR 6/3) extremely gravelly loam, dark
grayish brown (10YR 4/2) moist; massive ; slightly hard, friable, slightly sticky and slightly plastic ;
few very fine roots ; many fine and very interstitial pores ; 20 percent cobble, 50 percent gravel ;
moderately calcareous, lime is disseminate ; moderately alkaline (pH 8.3) ; gradual wavy boundary .

C5 -- 47 to 60 inches (119.4 to 152 .4 cm) ; light yellowish brown (1OYR 6/4) extremely cobbly
sandy clay loam, dark grayish brown (10YR 4/2) moist; massive; hard, firm, slightly sticky and
slightly plastic ; many fine and very fine interstitial pore ; 10 percent stone, 55 percent cobble, 10
percent gravel ; moderately calcareous, lime is disseminated; moderately alkaline (pH 8.4) .

Pit #3- (TP-3) Rabbitex

Fine-loamy, mixed Typic Calciboroll . Colors are for dry soil unless otherwise noted .

A -- 0 to 5 inches (0 to 12 .7 cm) ; brown (1 OYR 5/3) gravelly loam, dark grayish brown (1 OYR 4/2)
moist; weak medium subangular blocky structure parting to moderate fine and very fine
subangular blocky; slightly hard, friable, slightly sticky and slightly plastic; few coarse, common
medium, many fine and very fine roots ; common medium and fine, many very fine random tubular
pores; 25 percent gravel ; moderately calcareous, lime is disseminated ; moderately alkaline (pH
8.4) ; clear wavy boundary .

Bk1 -- 5 to 20 inches (12 .7 to 50.8); brown (10YR 5/3) gravelly loam, dark grayish brown (10YR
4/2) moist; moderate medium and fine subangular blocky structure ; slightly hard, friable, slightly
sticky and slightly plastic; few coarse, medium, common fine, many very fine roots ; common fine,
many very fine random tubular pores; 20 percent gravel ; moderately calcareous, lime is
disseminated and in thin coatings on rock fragments ; moderately alkaline (pH 8.4); gradual wavy
boundary .

Bk2 -- 20 to 45 inches (50.8 to 114.3 cm) ; brown (10YR 5/3) gravelly loam, dark grayish brown
(1OYR 4/2) moist; weak medium subangular blocky structure ; slightly hard, friable, slightly sticky
and slightly plastic ; few coarse, medium, common fine and very fine roots ; few fine, many very fine
random tubular pore ; 5 percent cobble, 20 percent gravel ; moderately calcareous, lime is
disseminated and in thin coatings on rock fragments ; strongly alkaline (pH 8.5) ; clear wavy
boundary .

Bk3 -- 45 to 51 inches (114 .3 to 129.5 cm); yellowish brown (1OYR 5/4) very gravelly loam, dark
brown (1 OYR 4.3) moist; weak fine subangular blocky structure ; slightly hard, friable, slightly sticky
and slightly plastic ; few coarse, medium and fine, common very fine roots ; few fine, common very
fine random tubular pores ; 5 percent cobble, 40 percent thin coatings on rock fragments ; strongly
alkaline (pH 8.5) ; clear wavy boundary .

Bk4 -- 51 to 70 inches (129.5 to 177 .8 cm) ; brown (1OYR 5/3) gravelly loam, dark grayish brown
(1 OYR 4/2) moist ; moderately medium and fine subangular blocky structure ; slightly hard, friable,
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slightly sticky and slightly plastic ; few coarse, medium, fine, and very fine roots ; few fine and very
fine random tubular pore; 25 percent gravel ; moderately calcareous, lime is disseminated and in
few fine veins and thin coatings on rock fragments; strongly alkaline (pH 8 .5) .

This soil is an inclusion in the Rabbitex mapping unit and is found predominantly at the base of
steeper slopes .

Pit #4-(TP-4) Shupert-Winetti Complex

Loamy-skeletal, mixed (calcareous), frigid Typic Ustifluvent . Colors are for dry soil unless
otherwise noted . Moist colors are darker due to the presence of coal .

A -- 0 to 10 inches (0 to 25 .4 cm) ; pale brown (10YR 6/3) loam, dark grayish brown (10YR 4/2)
moist; moderate medium and fine subangular blocky structure ; slightly hard, friable, slightly sticky
and slightly plastic ; common medium and fine, many very fine roots; common medium, many fine
and very fine random tubular pores ; moderately calcareous, lime is disseminated ; strongly alkaline
(pH 8.5) ; clear smooth boundary .

C1 -- 10 to 17 inches (25 .4 to 43.2 cm) ; pale brown (10YR 6/3) loam, dark grayish brown (10YR
. 4/2) moist; weak medium subangular blocky structure ; slightly hard, friable, slightly sticky and

slightly plastic ; few medium, common fine and very fine roots; few medium, common fine and very
fine random tubular pore ; 10 percent gravel ; moderately calcareous, lime is disseminated ; strongly
alkaline (pH 8 .5) ; gradual wavy boundary .

C2 -- 17 to 35 inches (43 .2 to 88.9 cm) ; pale brown (10YR 6/3) very cobbly loam, dark grayish
brown (1 OYR 4/2) moist; massive; slightly hard, friable, slightly sticky and slightly plastic ; few fine
and very fine roots ; few fine, common very fine random tubular pores ; 10 per cent stone, 15
percent cobble, 15 percent gravel ; moderately calcareous, lime is disseminated ; strongly alkaline
(pH 8.5) ; gradual wavy boundary .

C3 -- 35 to 60 inches (88 .9 to 152.4 cm); light yellowish brown (1 OYR 6/4) extremely cobbly sandy
clay loam, dark grayish brown (1 OYR 4/2) moist; massive ; slightly hard, friable, slightly sticky and
slightly plastic ; few fine and very fine roots ; few fine and very fine random tubular pores ; 10
percent stone, 20 percent cobble, 30 percent gravel ; moderately calcareous, lime is disseminated ;
strongly alkaline (pH 8 .5)

Pit #5 - (TP-5) Brycan

Fine-loamy, mixed Cumulic Haploborolls . Colors are for dry soil unless otherwise noted . Less
than 5 percent stone and cobbles on the surface .

A1 -- 0 to 8 inches (0 to 20 .3 cm) ; dark brown (1 OYR 4/3) loam, very dark brown (1OYR 2/2) moist ;
moderate medium subangular blocky structure ; slightly hard, friable, slightly sticky and slightly
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plastic; few medium, common fine, many very fine roots ; few medium, common fine, many very
fine random tubular pores; 5 percent gravel ; noncalcareous; moderately alkaline (pH 8.2) ; clear
smooth boundary .

A2 -- 8 to 18 inches (20.3 to 45.7 cm) ; dark brown (10YR 4/3) gravelly loam, very dark brown
(1OYR 2/2) moist; moderate medium subangular blocky structure ; slightly hard, friable, slightly
sticky and slightly plastic ; few medium and fine, common very fine roots ; common medium and
fine, many very fine random tubular pores ; 20 percent gravel; noncalcareous ; moderately alkaline
(pH 8,2) ; gradual wavy boundary .

A3 -- 18 to 43 inches (45.7 to 109.2 cm); dark brown (1 OYR 4/3) loam, very dark brown (1 OYR 2/2)
moist; weak medium subangular blocky structure ; slightly hard, friable, slightly sticky and lightly
plastic; few fine and very fine roots ; few fine, common very fine random tubular pores; 5 percent
gravel ; noncalcareous ; moderately alkaline (pH 8 .2) ; clear wavy boundary .

C -- 43 to 60 inches (109 .2 to 152 .4 cm) ; pale brown (10YR 6/3) very cobbly lam, brown (10YR
4/3) moist ; massive slightly hard, friable, slightly sticky and slightly plastic ; few fine and very fine
roots few fine and very fine random tubular pores ; 20 percent cobble, 30 percent gravel; slightly
calcareous, lime is disseminated ; moderately alkaline (pH 8 .2) .

Pit #6-(TP-6) Shupert-Winetti Complex

Fine-loamy, mixed (calcareous), frigid Typic Ustifluvent . Colors are for dry soil unless otherwise
noted .

A -- 0 to 5 inches (0 to 12 .7 cm); pale brown (10YR 6/3) sandy clay loam, dark grayish brown
(10YR 4/2) moist; moderate medium and fine subangular blocky structure ; slightly hard, friable,
slightly sticky and slightly plastic ; common coarse, medium, fine and very fine roots ; common
medium, many fine and very fine random tubular pores ; moderately calcareous, lime is
disseminated ; moderately alkaline (pH 8 .2) ; clear wavy boundary.

C1 -- 5 to 14 inches (12.7 to 35.6 cm); pale brown (10YR 6/3) sandy loam, dark grayish brown
(10YR 4/2) moist; massive ; slightly hard friable, slightly sticky and slightly plastic ; few coarse,
medium, and fine, common very fine roots few medium, common fine, many very fine random
tubular pores; 5 percent gravel ; moderately calcareous, lime is disseminated ; moderately alkaline
(pH 8.2) ; clear wavy boundary .

C2 -- 14 to 18 inches (35.6 to 45 .7 cm) ; pale brown (1 OYR 6/3) silt loam, dark grayish brown (1 OYR
4/2) moist; massive; slightly hard friable slightly sticky and slightly plastic; few medium and fine,
common very fine roots ; few medium and fine, many very fine random tubular pores; 5 percent
gravel ; slightly calcareous, lime is disseminated ; strongly alkaline (pH 8.6) : clear wavy boundary .
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C3 -- 18 to 28 inches (45 .7 to 71 .1 cm); pale brown (10YR 6/3) very gravelly loam, dark grayish
brown (1 OYR 4/2) moist ; massive ; slightly hard, friable, slightly sticky and slightly plastic ; few fine,
common very fine roots ; few fine, common very fine random tubular pore ; 40 percent gravel ;
moderately calcareous, lime is disseminated ; strongly alkaline (pH 8.5); gradual wavy boundary .

C4 -- 28 to 48 inches (71 .1 to 121 .9 cm) ; pale brown (10YR 6/3) sandy clay loam, dark grayish
brown (1 OYR 4/2) moist ; massive ; slightly hard, friable, slightly sticky and slightly plastic ; few fine
and very fine roots ; few fine, common very fine random tubular pores ; 10 percent gravel with thin
lenses of 50 percent gravel : moderately calcareous, lime is disseminated ; strongly alkaline (pH
8.5) ; gradual wavy boundary .

C5 -- 48 to 60 inches (121 .9 to 152 .4 cm) ; pale brown (1 OYR 6/3) loam, dark grayish brown (1 OYR
4/2) moist; massive; slightly hard, friable, slightly sticky and slightly plastic ; few fine and very fine
roots; few fine, common very fine random tubular pores ; 5 percent gravel; slightly calcareous, lime
is disseminated; moderately alkaline (pH 8 .4) .

Pit #7- (TP-7) Brycan

Fine-loamy, mixed Cumulic Haploborolls. Colors are for dry soil unless otherwise noted .

• A1--0to10inches (0 to 25 .4 cm), brown (10YR 5/3) loam, very dark brown (10YR 2/2) moist
moderate medium and fine subangular blocky structure ; slightly hard, friable, slightly sticky and
slightly plastic ; few coarse and medium, common fine and very fine roots ; few medium, common
fine, many very fine random tubular pores ; 5 percent gravel ; slightly calcareous, lime is
disseminated ; moderately alkaline (pH 8 .2) ; clear wavy boundary .

A2 -- 10 to 17 inches (25 .4 to 43 .2 cm) ; brown (10YR 5/3) loam, very dark grayish brown (10YR
3/2) moist; moderate medium and fine subangular blocky structure; slightly hard, friable, slightly
sticky and slightly plastic; few coarse, medium, and fine, common very fine roots ; few fine,
common very fine random tubular pores ; 5 percent gravel ; noncalcareous ; moderately alkaline (pH
8.2) ; clear wavy boundary .

A3 -- 17 to 34 inches (43.2 to 86.4 cm); pale brown (10YR 5/3) loam, very dark grayish brown
(1 OYR 3/2) moist ; weak medium sub angular blocky structure ; slightly hard, friable, slightly sticky
and slightly plastic; few coarse, medium, and fine, common very fine roots ; few fine, common very
fine random tubular pores; 5 percent gravel ; noncalcareous; moderately alkaline (pH 8.2) ; clear
wavy boundary .

C1 -- 34 to 52 inches (86 .4 to 132.1 cm) ; pale brown (10YR 6/3) clay loam, very dark grayish
brown (1 OYR 3/2) moist; massive ; hard, firm, sticky and plastic ; few fine and very fine roots; few
fine, common very fine random tubular pores ; noncalcareous; moderately alkaline (pH 8.2) ; abrupt
wavy boundary .
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C2 -- 52 to 60 inches (132 .1 to 152 .4 cm) ; light yellowish brown (1 OYR 6/4) clay loam, dark grayish
brown (1 OYR 4/2) moist ; massive; slightly hard, friable, sticky and plastic ; few very fine roots; few
fine and very fine random tubular pores ; slightly calcareous, lime is disseminated ; moderately
alkaline (pH 8.2) .

Three soil test pits, TP-40 through TP-42, were excavated in the embankment located southwest
of the portals . These test pits were dug to obtain samples of the material contained within the
embankment to determine the suitability of the material to be used as backfill . A composite
sample was obtained from each of the test pits by first excavating to total depth then obtaining a
channel sample from one wall of the pit (if the material was similar throughout the excavation) .
If distinct units or horizons were observed to be unique to a wall of the excavation, a sample from
each unique horizon was obtained and then composited with samples from all horizons observed .
The composite samples were sent to Intermountain Laboratories, Inc. of Sheridan, Wyoming for
analysis for the parameters listed in the Division's "Guidelines for Management of Topsoil and
Overburden", (Leatherwood, 1988) . Selected results of the analysis are presented in Table 8-1
and the laboratory analyses data reporting sheets are contained in Appendix 8-1 .

Test pit TP-40 was excavated on the east (upstream) face of the south end of the embankment
(Plate 8-1) . The pit was excavated to eight feet below ground surface . Vegetative cover is very
sparse and the area is well-drained . The surface and subsurface is comprised of coal waste and
rock fragments . The profile consists of predominantly layered coal debris from previous mining
operations .

Profile

0-8' Coal and waste rock (100%) ; very fine to very coarse fragments of angular to sub-angular
coal debris and waste rock, coal waste is very dark brown (1OYR 2/2) to black (1OYR 2/1), waste
rock is very dark brown (1OYR 2/2), some wood fragments, trace of pyrite on some of the rock,
material is dry to damp, loose .

Test pit TP-41 was excavated on the east (downstream) face of the south end of the embankment
(Plate 8-1) . The pit was excavated to 16 feet below ground surface. Vegetative is thin and the
area is well-drained . The surface and subsurface is comprised of coal waste, rock fragments, and
disturbed soil .

Profile

0-1' Coal, dark gray (10YR 4/1) to very dark brown (10YR 2/2), coarse coal fragments with
some waste rock, angular to sub-angular coal debris and waste rock, some wood fragments,
material is damp, loose .

1-4'

	

Mixed Coal and Soil, Coal as above, Soil is a loam, brown (10YR 4/3), sandy with coal
fines, occasional coarse rock fragments, damp, loose .
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4-6 Mixed Coal and Waste Rock, Coal as above, Waste rock is sandstone and siltstone,
angular, gravel to boulder size, some coal fines and soil are present as a matrix, damp, loose .

6-16' Sandy Loam, yellowish brown (10YR 5/4), mixed with some coal fines and coal waste,
approximately 20 percent and greater coarse fragments, coarse fragments increase with depth,
slightly sticky, slightly plastic, friable, soft to slightly hard, moist, loose .

Test pit TP-42 was excavated on the west (upstream) face of the north end of the embankment
(Plate 8-1) . The pit was excavated to 12 feet below ground surface . Vegetative cover is moderate
and the area is well-drained . The surface is a loam and coal waste mixture and subsurface is
comprised of coal waste and rock fragments . The profile consists of predominantly layered coal
debris from previous mining operations .

Profile

0-5' Loam with coal fines, very dark gray (1 OYR 2/2) to black (1 OYR 3/1), sand to cobble size
fragments, coarse fragments are angular and comprised of sandstone and siltstone, material is
damp, loose .

•

	

5-12' Coal Waste, very dark gray (10YR 2/2) to black (10YR 3/1), includes large fragments of
coal, waste rock, wood timbers, and metal pipe, fragment size is sand to cobble, damp, loose .

As described previously, the composite samples obtained from these test pits were analyzed for
the parameters listed in Table 6 (Leatherwood, 1988) with the selected results listed in Table 8-1 .
The results of the analyses indicate that the soil and coal waste characteristics fall within the
Division's acceptable range for overburden for the vegetative root zone as listed in Table 2 of the
"Guidelines for Management of Topsoil and Overburden" (Leatherwood, 1988) . Though the
results indicate that the material is acceptable for vegetative growth, the concentration of coal
eliminates most of this material from being used as topsoil . This material will be used as backfill
in the facilities area . Coal and coal waste material from the embankment will be used as backfill
and covered with at least four feet of acceptable backfill material as described in Section 3 .3.2.5 .

In addition to the soil test pits excavated in the embankment, one soil test pit (TP-43) was
excavated in the bottom of the channel formed by Jewkes Creek while another (TP-44)_ was
excavated across from the ruins of the concrete garages (Plate 8-1). These excavations were
made to determine the type of soils present in these areas and their suitability as substitute
topsoil. In both locations, the soils have been disturbed in the past and covered with materials
imported from another location .

A composite sample of the material found in test pit TP-43 was obtained in a similar manner as
described for test pits TP-40, 41, and 42 . The pit was excavated to a depth of 12 feet below
ground surface . The surface was covered with grasses and shrubs .

8- 1 0
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The material found in TP-43 was not predominantly coal waste, as in the case of the embankment,
but was apparently deposited as a the result of mining operations . The material encountered
below ground surface appeared to have been deposited by moving water on a slope of at least
10 degrees. The current ground surface is near horizontal . This suggests that the material was
deposited on the face of a prograding "delta", perhaps forming in a pond . Following is a
description of the soil profile observed in the excavation .

Profile

0-5" Loam with some very fine sands and clay, dark yellowish brown (10YR 4/4), some coal
fines mixed with loam, abundant roots, less than 10% rock fragment, slightly sticky and plastic,
friable, soft to slightly hard, blocky structure, dry to slightly damp .

5"-7' Sandy loam, dark yellowish brown (10YR 4/4) to very dark gray (10YR 3/1), interbedded
with beds up to 12 inches thick of coal fines mixed with loam, occasional roots, less than 10% rock
fragments, slightly sticky and plastic, friable, soft, blocky structure, occasional cobble size
fragment, slightly moist. (Unit is approximately 30% coal fines and appears to have been
deposited below a coal washing operation) .

is 7-12' Sandy loam, some gravel, dark brown (1OYR 3/3), trace of roots, approximately 15%
sandstone and siltstone rock fragments, occasional cobble and boulder size fragments, non-sticky
and non-plastic, friable, loose, crumb structure, laminated to thin bedded, sands and gravel are
fine to coarse, subangular to subrounded, wet. (Unit appears to be fluvial in origin . Test pit
terminated at or near bed rock .)

It is interesting to note that this excavation was located within a few feet of the stream bottom, left
open for more than one-half an hour, and did not have significant water in the bottom of the pit
prior to back filling .

Test pit TP-44 was excavated near the ruins of a building on the top of the west bank of the
drainage formed by Jewkes Creek. It was excavated to a depth of 12 feet below ground surface .
It appeared that at least the upper 5 feet of material encountered in this excavation had been
disturbed or transported into this area . Soil samples were obtained from 0 to 3 feet, 3 to 5 feet,
and 5 to 10 feet below ground surface for analyses. These samples were analyzed for the same
parameters as TP-40 through TP-43 . The results of the analyses are included in Table 8-1 .
Following is a description of the soil profile observed in this test pit .

Profile

0-3' Loam, very dark brown (1 OYR 2/2), some sand and gravel with brick and wood fragments,
occasional cobble size rock fragments, rock fragments are less than 10% of total material,
abundant roots, slightly sticky and slightly plastic, friable, slightly hard, blocky structure, trace of
coal, slightly damp, obviously disturbed .
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3-5' Loam, dark yellowish brown (10YR 4/4), some sand and gravel, approximately 15% rock
fragments, fragments are sandstone, sand is very fine to fine, subangular, gravels are fine,
subangular to subrounded, soil is slightly damp .

5-10' Sandy loam, brown (7 .5YR 4/4), interbedded with loam as above, trace of roots,
approximately 15 to 20% rock fragments, non-sticky and non-plastic, very friable, loose, crumb
structure, sand is very fine to fine, subangular, occasional fine gravel, slightly damp . (Appears to
be undisturbed) .

10-12' Gravel, coarse to very coarse, a fine to very coarse sand matrix, some cobbles and
boulders of sandstone and siltstone, loose, slightly damp .

The results of the analyses of the -samples obtained from test pits TP-43 and TP-44 indicate that
the soils sampled would be acceptable for use as substitute topsoil/growth medium or backfill .
The exception to this would be the layers of coal fines located in TP-43 .
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TABLE 8-1

Horizon Coal Soil Analytical Data
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Division's
Acceptable
Range(a)

Sample Number (Depth Interval, feet)

TP-40
(0-7)

TP-41
(0-16)

TP-42
(0-12)

TP-43
(0.5-7)

Parameter Units

pH - 4 .5-9.0 6.4 7.4 7 .2 7.1

EC mmhos/cm 0-15 2.37 0.37 0.83 0.43

Saturation % - 25-80% 36.6 31 .2 32.0 35.7

Calcium mg/kg - 25.1 1 .78 4.33 2.10

Magnesium mg/kg - 8.41 1 .08 4.50 1 .36

Sodium mgikg - 0.58 0.51 0.41 0.58

SAR - 0-12,15 0.14 0.42 0.20 0.44

Nitrate-N mg/kg - 1 .74 1 .18 1 .18 1 .16

Organic-C % - 28.8 16 .3 17.2 27.6

Na
(exchangeable)

meq/100g - 0.26 0.25 0.26 0.20

Available Water
Capacity (b)

% 5 - >10% 6.2 10.3 9.9 6.6

Boron mg/kg <5 1 .35 1 .46 1 .31 0.29

Selenium mg/kg <0 .1 0.02 <0.02 <0.02 <0.02

Acid/Base
Potential

tons CaCO3/
1,000 tons
material

> -5 -1 .16 55.6 88 .0 27.4

Sample Type - - Coal
Waste

Coal
Waste

Coal
Waste

Over-
burden

Texture(c) - - CL L L SL
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TABLE 8-1

Horizon Coal Soil Analytical Data (Continued)

Leatherwood and Duce, 1988 .
USDA, 1953 .
Texture: LS - loamy sand, SL - sandy loam, L - loam
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Division's
Acceptable
Range(a )

Sample Number (Depth Interval,
feet)

Parameter Units TP-44
(0-3)

TP-44
(3-5)

TP-44
(5-10)

pH - 4.5-9.0 6.9 7.3 7.5

EC mmhos/cm 0-15 0 .35 0.31 0.41

Saturation % - 25-80% 33.4 32 .3 27 .1

Calcium mg/kg - 1 .87 1 .51 2.24

Magnesium mg/kg - 0.57 0.47 0 .55

Sodium mg/kg - 0.56 0.68 0.95

SAP - 0-12,15 0.51 0.68 0.80

Nitrate-N mg/kg - 1 .04 0.46 0.76

Organic-C % - 4.8 1 .8 1 .2

Na
(exchangeable)

meq/100g - 0.21 0.25 0 .29

Available Water
Capacity(b)

% 5 - >10% 11 .8 11 .4 11 .6

Boron mg/kg <5 0.80 0.92 0.39

Selenium mg/kg <0 .1 <0.02 -U .U4 <0 .02

Acid/Base
Potential

tons CaCO3/
1,000 tons
material

> -5 2.20 112 .0 93.3

Sample Type - - Over-
burden

Over-
burden

Over-
burden

Texture (c) - - L L L
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8.3.2 SoilSeries Descriptions

Permit Area

April 2004

The soils contained within the permit area consists of several soils as noted on Plate 8-2 . The
following list of soils was compiled from the 1988 Soil Survey of Carbon Area, Utah conducted and
reported by the United States Department of Agriculture - Soil Conservation Service . More detail
can be found in this report located at the SCS office in Price, Utah .

63- Midfork family - Podo association
73- Pathead - Curecanti family association
107- Shupert - Winetti complex
109- Silas - Brycan loams
124- Uinta family - Podo association

63- Midfork family- Podo association

These soils appear on slopes between 30 to 70 percent at elevations between 7,500 to 8,500 feet .
This unit is 40 percent Midfork family bouldery loam, 50 to 70 percent slopes ; 40 percent Podo
cobbly loam, 30 to 50 percent slopes ; and 20 percent other soils . The Midfork soil is in narrow
drainageways and on side slopes adjacent to drainageways . The Podo soil is on ridgetops, the
upper part of mountain slopes, and narrow spur ridges .

The Midfork family soil is very deep and weel drained . It formed in colluvium derived dominantly
from sandstone and shale . Slopes are 200 to 300 feet long and are concave . The present
vegetation is mainly Douglas-fir and snowberry . Typically, the surface is covered with a mat of
partially decomposed leaves, twigs, and needles about 2 inches thick . The surface layer is brown
bouldery loam about 7 inches thick . The next layer is yellowish brown very channery loam 10
inches thick .

The Podo soil is shallow and well drained . It formed in residuum and colluvium derived dominantly
from sandstone and shale . Slopes are 100 to 200 feet long and are convex . The present
vegetation is mainly Salina wildrye, rabbitbrush, and lambsquarters . Typically, the surface layer
is light brownishgray cobbly loam about 5 inches thick . The underlying materialto a depth of 11
inches is a light brownish gray gravelly loam over sandstone .

73- Pathead- Curecanti family association

These soils appear on slopes between 50 to 70 percent at elevations between 6,800 and 9,000
feet with a length between 300 to 400 feet . This unit is 40 percent Pathead extremely stony loam,
50 to 70 percent slopes ; 30 percent Curecanti family loam, 50 to 70 percent slopes ; and 30
percent other soils . The Pathead soil is on ridges and shoulders . The Curecanti family soil
generally has north aspects and is in drainageways .

8- 1 5
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The Pathead soil is moderately deep and well drained . It formed in colluvium derived dominantly
from sandstone and shale . The present vegetation is mainly Salina wildrye, low gray sage, and
winterfat . Typ,.,a,,y, ,, a surface layer is brown extremely stony lou, , , auWuL 3 inches thick. The
underlying material is pale brown very cobbly loam to a depth of 26 inches .

The Curecanti family soilis very deep and well drained . It formed in colluvium derived dominantly
from sandstone and shale . The present vegetation is mainly Gambel oak, snowberry, Kentucky
bluegrass, and aspen peavine. Typically, the upper part of the surface layer is dark grayish brown
loam about 7 inches thick and the lower part is brown very stony loam about 8 inches thick .

107- Shupert- Winetti complex

These soils appear on slopes between 1 to 8 percent at elevations between 4,600 to 7,200 feet
but more commonly 5,200 to 6,400 feet . The slopes are between 100 to 200 feet long and are
found on narrow valley and canyon floors . This unit is 40 percent Shupert gravelly loam, 1 to 8
percent slopes ; 35 percent Winetti bouldery sandy loam, 1 to 8 percent; and 25 percent other
soils. The vegetation in most areas is mainly basin big sagebrush, rabbitbrush, cheatgrass,
needleandthread, and dropseed .

The Shupert soil is very deep and well drained . It formed in alluvium derived dominantly from
sandstone and shale . Typically, the surface layer is pale brown gravelly loam about 3 inches thick .
The next layer is pale brown clay loam about 6 inches thick .

The Winetti soil is very deep and well drained . It formed in alluvium derived dominantly from
sandstone and shale . Typically, the surface layer is grayish brown bouldery sandy loam about 6
inches thick . The next layer is pale brown loam about 5 inches thick .

109- Silas-Brycan loams

These soils appear on slopes between 0 to 8 percent at elevations between 7,700 to 8,600 feet .
This unit is 65 percent Silas loam, wet, 0 to 3 percent slopes ; 20 percent Brycan loam, 3 to 8
percent slopes ; and 15 percent other soils . The Silas soil is in low areas adjacent to the stream
channel, and the Brycan soil is on alluvial fans adjacent to the narrow alluvial valleys .

The Silas soil is very deep and somewhat poorly drained . It formed in alluvium derived dominantly
from sandstone and shale from the Black Hawk Formation . Slopes are 300 to 500 feet long and
are plane to concave. The present vegetation in most areas is mainly silver sagebrush,
bluegrasses, sedges, wiregrass, and scattered Colorado blue spruce . Typically, the surface layer
is dark grayish brown loam about 28 inches thick . The next layer is grayish brown loam about 15
inches thick.

The Brycan soil is very deep and well drained . It formed in alluvium derived dominantly from
sandstone and shale of the Black Hawk Formation . Slopes are 100 to 200 feet long and are plane
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to convex . The present vegetation in most areas is mainly mountain big sagebrush and
rabbitbrush . Typically, the surface layer is dark grayish brown and brown loam 12 inches thick .
The subsoil is brown loam 20 inches thick .

124-Uinta family-Podo association

These soils appear on slopes that are 30 to 70 percent at elevations between 8,000 to 9,000 feet .
This unit is 50 percent Uinta family loam, 40 to 70 percent slopes ; 20 percent Podo cobbly loam,
30 to 50 percent slopes ; and 30 percent other soils . The Uinta family soil is on foot slopes and
in shallow drainageways, and the Podo soil is on ridgetops and on mountain slopes .

The Uinta family soil is deep and well drained . It formed in colluvium derived dominantly from
sandstone and siltstone . Slopes are 300 to 400 feet long and are plane to slightly convex . The
present vegetation is mainly subalpine fir, Engelmann spruce, and Douglas-fir . Typically, the
surface is covered with mat of leaves, twigs, and needles 1 inch thick . The subsurface layer is
light yellowish stony sandy loam about 8 inches thick .

The Podo soil is shallow and well drained . It formed in residuum and colluvium derived dominantly
from sandstone and shale. Slopes are 300 to 400 feet long and are dominantly convex . The
present vegetation is mainly Salina wildrye, rabbitbrush, lambsquarter, and black sagebrush .

,rfar-o Ik,u r i c iiJht brownish gray cobbly loam about 5 inches thick . The underlying
layer to a depth of 11 inches is light brownish gray gravelly loam over sandstone .

Disturbed Land

The disturbed area consists of generally deep, nearly level to nearly vertical, moderately
well-drained materials . The fill materials are derived from sandstone, shale, and coal from
previous mining operations . The fill material comprise most of the proposed disturbed area . The
native vegetation has been previously disturbed in the mine area .

The available water capacity is moderate to low and permeability is moderate . The mean annual
air temperature ranges from 36 degrees to 45 degrees F . and the frost free period is 60 to 120
days .

Soils are identified by four categories (FIA, GIG, HIG, JIB) and are identified on Plate 8-1 and in
the text as such . Depths and types of soil were identified by SCS . The topsoil/growth medium
to be saved for reclamation is also identified by category (see Section 8 .2) . A complete survey
of the soil area was completed on November 3, 1990 and the results were incorporated into this
chapter. The majority of the proposed disturbed area was previously used as a mine yard, making
it difficult to determine the amount of salvageable topsoil or substitute topsoil .
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Mappinq Leqend

The following is a list of the soil symbols and mapping units which appear in the legend on the
soils maps and elsewhere in this permit .

Soil Symbol

	

Soil Mapping Unit Name

FIA

	

Shupert-Winetti Complex - 0 to 2% slopes
GIG

	

Curecanti - Very bouldery loam, 55-65% slopes
HIG

	

Senchert - Silt loam, 50-70% slopes
JIB

	

Brycan - 4-6% slopes
DM

	

Mine Dumps - Previous Disturbed Areas
No symbol

	

Rabbitex - Fine loamy, mixed Typic Calciborolls

The additional surface soil sampling points on Plate 8-1 are from a survey done by George Cook,
Earl Jensen and Gary Moreau for the C & W Coal Producers (Appendix 8-1) .

8.3 .3 Present and Potential Uses - Crops and Pasture Lands

The SCS has determined that there are no prime farmlands of statewide importance, or unique
in the permit area (see Figure 8-1) . None of the soils mapped at the site have potential for the
grcwth cf orcp~ cr pasture land .

Ranqelands

The soils of the area have been used as rangeland in the past . Data on predicted forage
production for rangeland soils for various sites are available from the SCS (Section 9-9) . The
principle limitations are erosion and shallowness, according to the SCS the soils cannot support
cultivated crops . The soils incapability have very severe limitations thus restricting the use of the
land largely to grazing, woodland or wildlife .

8 .4 Prime Farmland Investiqation and Determination

On August 14, 1990, Blue Blaze Coal Company requested the SCS (Price, Utah office) review the
soils within the mine area to determine if any soils qualified as prime farmland . The State Soil
Scientist determined there were no soils classified as prime farmlands in the permit area (see
Figure 8-1) .

April 2004
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8.5 Physical and Chemical Properties of Soils and Results of Analysis

The criteria for evaluating soil as a plant growth media are given in Table 8-2 . The criteria include
sodium absorption ration (SAR), electrical conductivity or salinity (EC), toxic materials, soil reaction
(pH), available water hold capacity (AWMC), erosion factor (K), wind erosion group, texture and
percent coarse fragments .

Criteria are given for good, fair or poor sources of reconstruction material (Table 8-2). A good
rating means vegetation is relatively easy to establish and maintain, the surface is stable and
resists erosion, and the reconstructed soil has good potential productivity . Material rated fair can
be vegetated and stabilized by modifying one or more properties . Top dressing with better
material or application of soil amendments may be necessary for satisfactory performance .
Material rated poor has such severe problems that revegetation and stabilization is very difficult
and costly. Top dressing With hotter material may be npraccary to establish and ma . .a in
vegetation (USDA, 1978) .

Soil Chemistry and Physical Properties

Chemical and physical data for project area soils were collected to evaluate the soils as
reconstruction material for disturbed areas . Soil chemical and physical data from analysis by
Commercial Testing & Engineering Company and Inter-Mountain Laboratories, Inc . are reported
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Service

William R . Skaggs
Blue Blaze Coal .Company
PO Box 784
Price, UT 84501

Dear Mr . Skaggs :

1 1ZS/Q0

O ~, Sd Ca'1a ..eww sable•

a.•&nmaN .1 A,f~NAYf .

In response to your request August 14 , 1:990, we have made a
review of Sec=ions 7, S, 17, 18, and 20, T . 1=S- j ROE- P 5L •1
for Important =ar-:3rds determination .

None of these areas qualified as Important Farmland scil s :
steep slopes, stoney, or bouldry sur:acas and soil
disturrance 1=== previous construction work are factors that
eliminate these sects from categories of Important
Farmlands .

Sincerely,

F'.. IS P . ALLCCOD
State Soil Scientist

cc :
Price Field Office/Jan Anderson

FIGURE 8-1
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P0 Box 1+350
Salt Lake City, UT 84147

September 1.2, 1990

.
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TABLE 8-2

Soil Reconstruction Material for Disturbed Areas

April 2004

a Layers with high potential acidity should be rated "Poor - Too Acid"
b Rate "Fair - Too Acid" if found deeper than 40 inches .
c If in kaolinitic family, rate one class better if experience confirms .

From National Soil Handbook, NSH - Part II [403.6(2)], 1978 and Part 603 (603.03-3(e)(3)], 1983 .

8-2 1

Property Limits
Good

	

Fair

	

Poor
Restrictive
Feature

Sodium Adsorption Ratio
(SAR)

<5 5-12 >12 Excess Sodium

Salinity (mmhos/cm) <8 8-16 >16 Excess Salt

Toxic Materials - Low Medium High Toxicity

Soil Reaction (pH)a 5.6-7 .8 4.5-5.5 <4.5b Too Acid

Soil Reaction (pH) 7.9 7.9-8 .4 >8.4 Excess Lime

Available Water Capacity
(IN/IN) 2

> .10 .05- .10 < .05 Drought

Erosion Factor (K) <.37 > .37 --- Erodes Easily

Wind Erod. Group 3 3 1 1 2 Soil Blowinq

USDA Texture --- SCL,CL,
SICL

Cc, SICc, SC Too Clayey

USDA Texture --- LCOS, LS,
LFS, LVFS

COS, S, FS,
VFS

Too Sandy

Coarse Frag. (WTPCT) 3-
10 in. (7.6-25.4 cm) 10 in .
(25.4 cm)

<15
<3

15 - 35
3-10

>35
>10

Large Stones
Large Stones
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in Appendix 8-1 . The parameters tested were under the UDOGM guidelines ; pH, electrical
conductivity, saturation percentage, particle size, soluble Ca, Mg & Na, sodium absorption ratio,
Total N, Nitrate-N, Organic carbon, available water capacity, rock fragments, and soil color . If the
pH ran high the samples were tested for Selenium and Boron .

Suitability as a Source Material for Reclamation of Disturbed Lands

Appendix 8-1 contains a chemical evaluation of the soils in both the undisturbed area and the area
to be redisturbed . The soils are rated as good, fair or poor sources for reconstruction material .
The overall rating given for each horizon is the rating for the most limiting criteria, and no horizon
can be rated better than an overlying horizon . Vegetation is difficult to establish on soils with high
SAR which indicates potential instability of water transmission problems (USDA, 1978) . All of the
soils of the site were rated good for SAR .

Electrical conductivity is a measure of soil salinity . Excessive salts restrict plant growth, create
problems in establishing vegetation and therefore also influence erosion and the stability of the
surface (USDA, 1978) . All of the soils of the site were rated good for EC .

Excessively high or low pH causes problems in establishing vegetation and as a result influences
•

	

erosion and stability of the surface (USDA, 1978) . The substratum of the soils are rated good for
pH .

The AWHC also is important in establishing vegetation . Soils with low available water capacity
may require irrigation for establishment of vegetation (USDA, 1978) . AWHC was estimated based
on field texture and percent coarse fragments (U .S . Forest Service, 1974) . The soils are rated fair
to good for AWHC .

The stability of the soil depends upon its erodibility by water and wind and its strength . Water
erodibility is indicated by the K factor; wind erodibility is rated according to the wind erodibility
group. K values for soils of the project area are from the best data available in the SCS Soil
Survey Interpretation Records (USDA, 1978) . Soils of the site are rated good for erodibility . Wind
erodibility is based on SCS Soil Survey Interpretation Records for the surface horizons .

Wind erodibility data is available for only the surface soils of the site (USDA, 1978). The surface
layers of the Pathead and Curecanti soils are rated good for wind erodibility .

USDA texture also influences available water capacity and erodibility by wind or water . Texture
influences soil structure, consistence, water intake rate, runoff, fertility, workability, and
trafficability . Potential slippage hazard is related to soil texture, and although other factors also
contribute, the ratings of soil texture represent one important factor (USDA, 1978) . Soil texture
for soils of the site are rated fair to poor, but are generally not considered the limiting factors . The
fill textures for soils of the site were described in the field and the evaluations are based on the

•

	

field determinations .
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Coarse fragments influence the ease of excavation, stockpiling and respreading, and suitability
for the final use of the land . A certain amount of coarse fragments can be tolerated depending
upon the size and intended use of the reclaimed area .

Test pit 1 was determined by SCS to be unsuitable for salvage . A summary of TP-1
characteristics are summarized in a table in Appendix 8-1 .

Salvageable topsoil/growth medium will be placed in a stockpile . The soil will be spread over a
large area so that the application of soil nutrients can be carefully controlled . The stockpile will
be surveyed to verify that the quantity of soils contained are sufficient for reclamation .

Topsoil/growth medium which meets the UDOGM suitability criteria will be salvaged from all areas
within the permit area. Hidden Splendor Resources, Inc ., commits to excavating the A or E
horizon for the Curecanti Family and Senchert Series in accordance with the profile descriptions
located in the USDA\SCS Soil Survey for the Carbon County Area, Utah . The applicant will submit
as-built surveys of the completed subsoil and topsoil stockpiles . The surveys will include: volume
of material, maximum and minimum elevations and slopes, cross sections, and all other pertinent
dimensions . Based on the survey information topsoil and subsoil mass balance tables will be
amended .

All topsoil/growth medium to be used for reclamation will be tested according to the UDOGM soil
guidelines, including any imported topsoil/growth medium . The requirements of regulation R645-
301-233 will be meet in the event the mass balance calculations indicate a topsoil\subsoil
deficiency .

Depths of Suitable Topsoil Available for Reclamation

Table 8-3 presents the topsoil/growth medium recovery calculations, soil types, as well as the
recommended depth of stripping . Volumes of soil available for storage are also indicated . Figure
8-2 shows the location of each recovery area .

Much of the site is mapped as disturbed land . The fill material has variable properties, but the
main restrictive features are coarse fragments and slope . The chemistry of the fine earth fraction
is fair. The fill material is the only readily available reconstruction material in the mapped area .
Included in the map unit DM (Mine Dumps) are areas of excessive large stones, rock outcrops,
coal and rock dumps from previous mining . The coal and coal waste material from this areas
(specifically the embankment at the mouth of Portal Canyon) will be handled as outlined in Section
3.3.2 .5 .
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TABLE 8-3

Potential Topsoil/Growth Medium Available for Salvage

April 2004

A All topsoil/growth medium to be stored at the top of Portal Canyon .
B Actual quantities of topsoil/growth medium removed and temporarily stored in Area E,

Plate A, Appendix 8-1
c Approximately 90 cy of this soil was placed on Area E as contemporaneous

reclamation topsoil per approval by Robert Davidson . Thus reducing available reclamation
topsoil .

Recovery Area No . Soil Type Depth To Be
Removed (Feet)

Volume (CY)A

1 DM 1 .0 513

2 GIG 2.0 704

3 JIB 3.0 3000

4 DM 3.0 1173

5 DM 1 .5 773

6 DM 3.0 1280

7 GIG 4.5 1600

8 FIA 2 .5 667

9 DM 3.0 227
~ n F1 1 110 1 .0 2133

11 JIB 3.0 1600

12 B Riparian 1 156

12 B GIG/DM 1 124 c

Total 13,950 CY
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All disturbance was conducted prior to enactment of regulations requiring salvaging of topsoil .
Due to the already disturbed area a limited amount of the original topsoil/growth medium can be
salvaged for storage .

Soils will be removed to the proper depth by use of an island method and replaced by the use of
wooden stakes with depth marks on them to assure equal distribution .

Sampling of soil test pits prior to disturbance within the proposed disturbed area have provided
positive indications that the soils in the area are capable of sustaining vegetation . Soils which lack
the ability to sustain vegetation will be covered with topsoil/growth medium in sufficient depth to
sustain and support vegetation . Hidden Splendor Resources, Inc ., commits to cover any toxic-or
acid-forming material with four feet of topsoil/growth medium prior to reclamation revegetation .

8.6 Use of Selected Overburden Materials or Substitutes

It is anticipated that there will be enough topsoil/growth medium stockpiled to re-distribute over the
disturbed area (see Section 8 .3.2) . Contaminated material will be removed from the site and
disposed of properly before topsoil/growth medium is replaced .

0

	

8.7 Soil Plan for Removal, Storaqe . and Protection

It is proposed to remove the topsoil/growth medium using the island method to insure that the
proper thickness of the soil is removed. At the time of soil removal a professional soil scientist or
equivalently qualified individual will be on site to insure proper separation and stockpiling of topsoil
(A and/or B horizons) and subsoil (B and/or C horizons) and to delineate phase and inclusion
variation and salvage depths .

In areas of disturbance, available topsoil/growth medium will be salvaged and stored . The
exception will be the riparian area where only topsoil (A horizon) will be salvaged due to the
inplace soil's value for reestablishment of riparian vegetation during reclamation . Topsoil/growth
medium salvaged from the riparian area will be dried (when necessary) prior to inclusion in the
topsoil stockpile .

A temporary riparian topsoil stockpile will be established for the soil being removed for the
extension of Culvert UC-3, refer to Appendix 3-9 for additional details concerning the temporary
storage area .

The excavation of the sediment pond will likely occur where remnants of a building's foundation
exists. The size of this foundation is unknown . Therefore, the quantity of topsoil/growth medium
available for salvage is unknown . All available topsoil/growth medium will be salvaged during the
excavation of the sediment pond and stored in the stockpile .

Is

	

The vegetative cover will be removed with and incorporated into the topsoil prior to placement of
the topsoil in the stockpile . Leaving the vegetation in the stockpiled topsoil should allow natural
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degradation of the plant material to occur, thus enhancing the organic content of the stored topsoil .

The soil will be transported to the topsoil storage area shown on Plate 3-1 . The soil will then be
contoured at a rate of not more than 2 :1 (see Section 8.8). Mulch will be applied as outlined in
Section 3 .5.5.3. The soils will be tested and fertilized with an organic material to insure the interim
revegetation will succeed . The topsoil stockpile will be seeded using the seed mix listed in Table
3-2 for temporary reclamation . Signs will be placed in this area indicating "Topsoil Storage" . If
necessary, the area will be fenced to prevent livestock from entering the area . A berm will be
placed around the stockpile to prevent runoff from the storage piles entering the water courses
in the mine area .

Trash, concrete, and debris will be hauled to a properly licensed disposal facility as it is removed
from the mine site during topsoil/growth medium removal . The majority of the debris will be loaded
directly into trucks and hauled from the site. On occasion debris will be stored until a truckload
is collected, there will be not permanent storage on site for the debris collected during
topsoil/growth medium removal .

8.8 Plans for Redistribution of Soils

Deep scarification of overburden and compacted areas (of no less than 12" depth), will be
accomplished to ensure good overburden and redistributed topsoil contact to prevent slippage .
The regraded material will be topographically conformed to the relative environmental conditions,

•

	

which will be approximate to the premining topography with the highwalls being eliminated . A
qualified soil scientist will be employed at the time of reclamation to evaluate the excavated soil
around the portals to determine if this material could be used as additional topsoil to improve
vegetation habitat by making deeper microsites . This soil would be recovered prior to the
demolition of the portal covers .

Topsoil/growth medium will be placed over the reclaimed areas as illustrated on Plate B, Appendix
8-1 at a minimum thickness of 10 inches . The thickness of the topsoil/growth medium is based
on the total available medium divided by the total area to be reclaimed within the disturbed area .
As shown on Plate B Appendix 8-1, not all of the area within the disturbed area boundary will
actually be disturbed under current mining plans (disturbed area 9 .15 acres and areas to be
recontoured and receive topsoil is 5 .49 acres). If disturbance does occur in these areas, the soils
will be salvaged as required by this M&RP . Soils will be placed to aid in the achievement of the
reclamation groundcover success standards described in Section 9 .8 .

Soil will be redistributed using the wooden stake method, where a stake is marked to the depth
of fill, then the soils will be added to accomplish that depth . The soil will then be harrowed to
break up the cloddy surface and scarify to a depth of 18 inches (see Section 3.5.5.1) . The
regraded soils surface roughness will be maximized by pitting and gouging . Particular care will
be taken not to compact soils placed in the riparian area .

The soil will then be sampled as stated in Section 8 .9 to determine needed fertilization levels . The
area will then be fertilized as required and mulched (Section 3.5.5 .3). Seeding will then

.

	

commence using the final reclamation seed mix listed in Table 3-3 . Erosion control matting will
be used where the slope grades are 2 1/2H:1V or steeper.
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During reclamation, salvaged riparian soil (i .e ., the 100-foot extension of Culvert UC-3) will be
placed in the floodplain area of Jewkes Creek beginning at the upstream end . The riparian soil
will be placed at a depth of 20 inches . The soil will be used in the floodplain areas until the
stockpile has been depleted . The locations of the flood plains are shown on Plate 3-7 .

8 .8.1 Resoiled Areas

During 1997 and 1998, various areas and slopes within the disturbed area received topsoil as
outlined on Appendix 8-1, Plate A . The soil was distributed, seeded, fertilized, and stabilized as
described in Section 3 .5.1 . The resoiled areas were seeded with Seed Mix No . 1, mulched with
a wood fiber, fertilizer, and tackifier. The seeding mixture was intended to protect and enhance
the soil during the winter (1997 - 1998) . As currently planned, the resoiled areas will be retained
and not redisturbed except as noted on -Plate 3-7 .

Within portions of Section 17, Township 13 South, Range 8 East are locations which were
previously disturbed by mining operations in the early to mid 1900's . Due to the preferences of
the landowner (Hidden Splendor Resources, Figure 4-1) many of these disturbances/areas have
been cleared of debris including concrete, metal, mine waste, masonry, and coal refuse . Hidden
Splendor Resources requested of Carbon County that the topsoil/growth medium be salvaged

•

	

during realignment of the Consumers/Clear Creek county road in Jewkes Canyon . Once the areas
were cleared the landowner contracted with a construction company to grade selected areas and
cover the areas with topsoil for eventual reseeding . Hidden Splendor Resources requested a
recommendation for the depth of topsoil/growth medium to be placed from an environmental
consulting firm . The firm suggested the depth of 11 inches as committed to by Horizon Mine in
their 1996 approved permit . The Hidden Splendor Resources contractor spread between 10 - 12
inches of soil on the resoiled areas . The locations within the disturbed area which were resoiled
by the landowner are designated on Plate A within Appendix 8-1 .

During the 1998 the old fan portal and corresponding access road was resoiled and seeded by
employees of White Oak Mining and Construction . The person or persons who performed the
work no longer reside in the western United States and have no affiliation with Hidden Splendor
Resources, Inc. Hidden Splendor Resources, Inc . is unaware of where the soils came from, their
characteristics or the depth of the soil placed . Assumptions have been made that the soil was
taken from the topsoil storage pile .

It is important to note that at several locations within the area (Section 17) currently owned by
Hidden Splendor Resources, coal waste was buried as part of at least one UDOGM Abandoned
Mining Lands (AML) project. These projects were completed prior to the work performed by the
landowner in 1997 .

With permission from the UDOGM Price office, a portion of the stockpiled topsoil/growth medium
salvaged during mine construction has been subsequently placed on the hillside designated as
Area D on Plate A of Appendix 8-1 to protect the soil from contamination and compaction . This

•

	

material was removed from above and around a crushed culvert which runs through the topsoil
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stockpile. The culvert was crushed during portal construction, thus requiring replacement and
realignment (per N97-26-5-1) . To provide drainage past the crushed culvert, a ditch was dug to
transport water from the exposed end of the intact portion or the cuivert to aitcn uu- i .

Culvert UC-2 was installed within the topsoil stockpile . Fill material was not used during the
original installation of UC-2 within the topsoil stockpile nor was it used during culvert repair and
realignment.

Protection of the resoiled area will be achieved by the reestablishment of vegetation and by
excluding redisturbance. Other methods of protection could include signing, barriers and erosion
control. To assist in the protection of the slope in Portal Canyon which parallels the coal stockpile,
concrete barriers (jersey) will be placed at the bottom of the slope to prevent equipment from
accessing the slope and as a boundary for the bottom of the coal stockpile . Should the resoiled
areas adjacent to the coal loading facilities become impacted with coal to the extent that
vegetation is impaired, alternate methods will be implemented (such as vacuuming) .

During recontouring of the HZ-95-3 well road (Area A, Plate A Appendix 8-1) the in-place soils
below the road cut were disturbed by earthmoving equipment . These soils are comprised of both
undisturbed and pre-Horizon Mine disturbed soils . No topsoil was placed on these in-place soils

•

	

but they were fertilized and reseeded after recontouring was completed . Similarly, in-place soils
above the portals were disturbed during portal construction . These soils have also been
reseeded . The soils disturbed during construction of the portals and recontouring of the HZ-95-3
access road were seeded in 1997 at the time the adjacent resoiled areas were seeded .

During mine construction in 1996/1997 and after the removal of topsoil/growth media, Mr. Brad
Derrick, P. E. determined that the Portal Canyon pad area was 6 to 8 feet higher in elevation than
the portal openings . As a result of this discovery, the pad area was regraded in 1997 and the
materials were distributed to various locations within the disturbed area boundary . Contours on
Plate A within Appendix 8-1 reflect the pad regrading and placement of the soils .

The difference in earlier topsoil pile volumes from the latest resurvey by Lodestar in 2001 can be
explained in this manner . The previous operator completed several regrading and recontouring
projects within the disturbed area boundary after the construction of the portals . Materials were
moved to regrade the old drill road on the southeast side of Portal Canyon and the old mine
access road and old portal area on the northwest side of Portal Canyon . These areas were also
revegetated with the interim seed mixture. These areas along with the material placed between
the newly installed portals more than likely came from the topsoil storage area . These projects
were not completed with the proper review process and no record of material distribution
accounting was prepared .

Soils within the area labeled on Plate A (Appendix 8-1) as "unsalvaged hillside" were initially part
of the volume of soils planned for salvage during final reclamation . However, the hillside blends
with the adjacent area and much of the pre-Horizon Mine vegetation still remains in place . Areas
on this hillside that were disturbed during construction were reseeded . Therefore, Hidden
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Splendor Resources, Inc., recommends it remain intact and has not included the volume of
potential topsoil from this hillside in it's 1997 topsoil/growth media calculations .

The area designated as Area D on Plate A (Appendix 8-1) received topsoil from the topsoil
stockpile. Approximately 11 inches of topsoil was placed using the previously described "stake"
method . Adjacent in-place undisturbed and pre-Horizon Mine disturbed soils above Area D were
disturbed by machinery during the placement of topsoil . The in-place soils were graded where
necessary to blend with the surface contour of the topsoiled area . The entire area, including the
in-place and topsoiled areas, was fertilized and seeded .

The Topsoil Stockpile table provided in Appendix 8-1 was created using the following information .

1) The contours of Portal Canyon from a 1984 AML map were used to determine the area
available for topsoil storage prior to placement of salvaged topsoil/growth medium . A
subsequent survey of the canyon performed in 1996 was unusable .

2) The topsoil stockpile was surveyed in May of 1997 and again in September/October 1997 .
Surveyed data was compared to AML data and areas were calculated using AUTOCADT"''
computer software .

3) The area designated to receive topsoil from the topsoil stockpile (Area D, Plate A Appendix
8-1) was measured . The quantity of topsoil placed was calculated by multiplying the area
by the depth of soil placed . Approximately 11 inches of topsoil was placed .

4) Topsoil placed by Hidden Splendor Resources within the disturbed area boundary was
calculated by multiplying A.rc ;: ,^,,3, and C by the depth of 11 inches . The placement of
soil was accomplished by driving wooden stakes into the surface of these areas, marking
on the wooden stakes a point 11 inches above the in-place soil, and placing the imported
soil to the mark on the stake .

Pits were dug within the boundary of the topsoil stockpile during November of 1999 to verify the
quantity of topsoil in the stockpile . The stockpile was divided into thirds and two pits were dug
within each third. The pits were excavated to the top of natural soil . The depths were measured
and area calculated . The calculated quantity is reflected below . Permission to dig the pits was
requested and granted by Robert Davidson of the Division .
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TABLE 8-4

1999 Topsoil Quantity Table (Pit Survey of Recovered Material)

* Plate 3-7b contains cross-sections which support Table 8-4

66363 cubic feet = 2458 cubic yards

The estimated 2,458 cubic yards is the estimate of recovered soils on the topsoil stockpile, but not
the riparian soil stockpile . This is a conservative estimate due to no measurements taken where
the original stream channel existed, depths are calculated on a flat bottom .

To protect the resoiled areas of interim reclamation from erosion, the operator has taken steps to
reduce the effects of runoff on these areas . Specifically, the areas that were resoiled were
roughened with either the tracks of a dozer or a trackhoe prior to mulching and reseeding . After
roughening was completed, a hydoseed mixture was applied the soil surface. The mixture
included long fiber mulch with a tackifier and was applied to the surface at a rate intended to form
a significant blanket over the soils . This blanket of seed and mulch is intended to protect the
roughened soil surfaces from the formation of rills, gullies, and damage to soil and germinating
seed from rain drop strikes . Since the watersheds above the resoiled areas generally do not
discharge significant runoff (i .e . limited area and good vegetative cover), diversion berms and
ditches were not constructed . The operator will maintain the resoiled areas of interim reclamation
by filling rills and gullies and reseeding when necessary until vegetation is established . These
areas will be identified with topsoil storage pile signs .

8.9 Nutrients and Soil Amendments

Tests will be taken of soils to be used for final reclamation in order to evaluate the need for soil
amendments and nutrients . Soil testing will be performed" by a qualified laboratory which uses
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Cross-Section I Area (Feet) Depth (Inches) I Topsoil (Cubic Feet)

A 50 X 20 20" 1670

B 60 X 50 24" 6000

C 70 X 50 62" 18095

D 90 X 50 67" 25110

E 60 X 50 26" 6480

F 40 X 50 30" 5000

G & H 40 X 60 20" 4008

TOTAL OF RECOVERED MATERIAL IN PILE 66363 (CF)
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accepted analytical procedures (UDOGM soil guidelines) . The soils chosen for sampling will be
based on previous analysis, affected soil series type, postmining land use, and the postmining
vegetation ecosystem . Twenty pub-samples per acre will be taken at 12 inch depths then
combined, 5 samples will be taken from the combined sub-samples and sent to a qualified
laboratory for testing . The tests to be performed will be pH, electrical conductivity, sodium
absorption ratio, texture, nitrogen, organic content, phosphorus, potassium, available water
capacity, and percent rock fragments, in order to determine needed fertilization levels . Commercial
organic fertilizers will be added to replenish soil nutrients and to enhance successful revegetation .
The soil nutrient and amendments plan will also follow the Divisions Guidelines for management
of topsoil and overburden for underground and surface coal mines .

8 .10 Effects of Mining Operations on Soils, Nutrients and Amendments

The previously disturbed land which has been impacted by mining operations has some inherit
problems . These problems include large stones and compacted zones . The large stones will be
removed by standard earth moving equipment and/or commercial rock-picker implements .
Compacted zones will be eliminated by deep chiseling, prior to final reclamation . See Section 8.9
for nutrients and soil amendments .

8.11 Mitiqation and Control Plans

No additional surface disturbance involving soils will be required for the surface facilities .
Therefore, the stripping and stockpiling of soils will be the soils saved from the previously
disturbed areas .
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(') Selenium mg/kg <0.1, Boron mg/kg 1 .24
(b) Selenium mg/kg <0.1, Boron mg/kg 0 .86

April 2004

Soil Chemical and Physical Properties - Pit #1

Is

Sample
depth
(cm)

pH Ec
mmho
s/cm

Sat% Particle
Size%

Ca
meq/I

Mg
meq/I

Na
meq/l

SAR Rock
Frag . %

N% Nitrate
mg/kg

Organic
carbon

Available
Water
Capacity

0-154 7.9 0.6 82.4 %Sand 0
%Silt 56
%Clay 44

3.42 2.45 0.89 0.52 34.0% 0.35 13.2 3.58% 17.5

15-30(6) 8.0 0 .5 79.6 %Sand 2
%Silt 56
%Clay 42

2.94 2.56 0.81 0.48 46.1% 0.31 15.2 3.23% 16 .1

30-45 8.0 0.7 29.6 %Sand 27
%Silt 40
%Clay 33

3.60 2.50 1 .54 0.88 40.0% 0.27 0.4 1 .44% 16 .1

45-75 7 .8 1 .2 26 .2 %Sand 51
%Silt 33
%Clay 16

4.93 3.33 0.46 0.23 70.5% 0.25 0.3 2.65% 14.7

76-106 7.8 1 .1 28 .8 %Sand 54
%Silt 33
%Clay 13

5.99 3.90 2.72 1 .22 61 .3% 0.19 0.36 2.80% 14.8
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(d)

(e)

Surveyed Quantity
Excludes hill described in Section 8 .8.1 and on Plate A .
Approximately 90 cy of this soil was placed on Area E as contemporaneous reclamation topsoil per approval
by Robert Davidson. Thus reducing available reclamation topsoil to 14, 417 cy .
Total of topsoil in stockpile plus in-place soils to be salvaged from areas 10 and 11 . Approximately 10" of soil
will be available for final reclamation (4 .04 acres within disturbed area to be resoiled) . Soils placed on Areas
A, B, and C were generated during county road construction . Volume of soil used in Areas A, B, and C is not
included in stockpile calculation. Refer to Plate B in Appendix B-1 .
Volume of topsoil from Survcadd calculated volume between operating contours and reclamation contourstours
using pit survey volume and riparian stockpile . Refer to Plate 3-7b Top Soil Storage Area .

Revised 3/9/98, 4/00, 5/01

Appendix 8-1
Topsoil Stockpile Table

September 2003

Imported Topsoil Table

Area Topsoil (CY)

Jewkes Canyon - Area A 337

Portal Canyon - Area B 189

Portal Canyon - Area C 449

Total 975

Topsoil/Growth Medium Recovery and Placement Calculations

1996 1997 Total
(CY)

1999 2001

Topsoil Recovered During Mine Construction (a ) 10,993 (b) 10,993

Topsoil Placed on Area D Appendix 8-1 - Plate A - 499 - 499

Topsoil in Stockpile 10,494 2,458

Area E - Riparian Soil 156 156 156

Area E - Soils not Riparian(c) 124

Total Salvaged Soils 10,774

In-place Soils (Estimate) Areas 10 & 11 3 .733 3.733 3.733 3.086

Soil Medium Potentially Available for Reclamation (d) 14,507

November 1999 Pits - Topsoil Estimate (CY) 2,458

1999 Topsoil Estimate plus Riparian Stockpile (CY) 6,347

2001 Topsoil Estimate (CY) ( e ) 5,700
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November 20, 1997

Mr. Robert Davidson
Reclamation Specialist
State of Utah
Department of Natural Resources
Division of Oil, Gas and Mining
1594 West No . Temple
Suite 1210
Salt Lake City, UT 84114-5801

RE:

	

Soil Sampling of Areas A, B, and C, Plate A, Appendix 8-1

Dear Mr. Davidson :

On November 12, 1997, soil samples were obtained from three areas at the Horizon Mine . These areas are
designated as Areas A, B, and C on Plate A, Appendix 8-1 . These areas had been resoiled with material imported
during construction of the county road re-alignment . The purpose of the sampling event was to determine if the soils
were suitable as substitute topsoil and growth media for the vegetative root zone . This letter report describes the
methods used to obtain the soil samples and the results of the laboratory analysis performed on the samples .

SAMPLING METHODS

As was requested by you, random samples from each area were obtained and composited into one sample
that could be considered representative of the soils in each area. To ensure that the samples were taken randomly,
a map of each area was generated . The map included a grid pattern set on two-foot centers . Next, a random number
table beginning with the number 1 and terminating with the number 500 was generated using Microsoft Excel®
computer software . Five pairs of random numbers were selected from the table for Areas A and B and seven pairs of
numbers for Area C . Each pair was plotted on the area grid pattern using one number to represent an X-axis point and
the other number to represent a Y-axis point . The location of the selected points are illustrated on Plate A, Appendix
8-1 .

On November 12, 1997, samples were obtained from each of the randomly selected points in each of the three
areas. The samples were obtained using a 12-inch long 4-inch diameter stainless steel bucket auger . Care was taken
to obtain the same volume of soil at the same depth intervals at each of the locations within the three areas . After
obtaining the sample, the soils were placed in a five gallon plastic bucket and thoroughly mixed . A representative
portion of the bulk sample was obtained, placed in a Ziplock® bag, and the bag appropriately labeled . This sampling
process was repeated in each area . The three samples were sent to Inter-Mountain Laboratories, Inc . in Sheridan
Wyoming via Federal Express for analysis .

SAMPLE ANALYSIS

The composited samples were analyzed for the following parameters :

•

	

pH
•

	

Electrical Conductivity
•

	

Saturation
•

	

Calcium
•

	

Magnesium
•

	

Sodium
•

	

Sodium Absorption Ratio
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Soil Sampling

	

Horizon Mine
Portal Canyon Areas A, B, and C .

	

December 4, 1997

•

	

Coarse Fragment, Sand, Silt, Clay percentages
•

	

Texture
•

	

Total Organic Carbon
•

	

Total Sulfur
•

	

Acid/Base Potential
•

	

Potassium
•

	

Phosphorus
Nitrate-Nitrogen
Available Sodium

•

	

Exchangeable Sodium
•

	

Total Kjeldahl Nitrogen
•

	

Available Water Holding Capacity

The results of the analysis of each sample are attached to this letter . The attached table summarizes selected results
from the analysis .

Based on the results of the analysis of the composite samples, these soils appear to be adequate as substitute
topsoil/growth media . None of the reported analysis parameter results exceeded the Division's suggested limits for
Vegetative Root Zone material as listed in Table 2 of the "Guidelines for Management of Topsoil and Overburden for
Underground and Surface Coal Mining", Leatherwood, 1988 .

If you have any questions regarding the sampling methods or analysis results, please give me a call at (801)
561-1555 .

Sincerely,

Chris D. Hansen

attachments
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Soil Sampling
Portal Canyon Areas A, B, and C .

SELECT SOIL ANALYTICAL DATA
PORTAL and JEWKES CANYON AREAS 1, 2, AND 3

Horizon Mine
December 4, 1997

(1) CaCO, shown on IML lab data sheets as Neut . Pot. X 0.10 . (i.e . Sample 129266 CaCO, = 19.8 X 0 .1 = 1 .98)
(2) Acid/Base potential (ABP) calculation based on ABP = NP - AP, where NP is neutralization potential and AP is acid potential,
NP = % CaCO, X 10 = tons of CaCO,ltons of material, and AP = % S X 31 .24 = tons of CaCO3/tons of material.
(3) Textural Classes : L - loam; SL - sand loam ; LS - loamloamy sand.

PARAMETER UNITS
UDOGM

ACCEPTABL
E RANGE

LAB SAMPLE NUMBER/AREA

#1/C #2/B #3/A

pH 4.5-9.0 7.4 7.3 7.5

EC mmhos/cm 0-15 0.63 0.83 0 .59

SATURATION % 25-80% 36.6 33.9 35.4

SAR 0-12,15 0.45 0.56 1 .08

CALCIUM meq/I na 3.93 5.58 3.41

MAGNESIUM meq/I na 1 .57 2.32 0.89

SODIUM meq/l na 0 .75 1 .10 1 .59

COARSE
FRAGMENTS % na 23.8 8.8 8.0

SAND % na 42.0 44.0 36.0

SILT % na 38.0 34.0 41 .0

CLAY % na 20.0 22.0 23.0

AVAILABLE WATER
HOLDING CAPACITY % 5-15% 8.4 7 .6 8.9

ACID POTENTIAL
(% SULFUR)

tons CaCO3/
1,000 tons
material

na 0.03 0.09 0.04

NEUTRALIZATION
POTENTIAL
(% CaCO3) (1)

tons CaCO 3/
1,000 tons
material

na 35.5 31 .7 25.0

ACID/BASE
POTENTIAL (2)

tons CaCO3/
1,000 tons
material

> -5 34 .5 28 .9 23.7

TEXTURE (3) na L L L
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Chapter 9, Vegetation Resources
Hidden Splendor Resources, Inc . - Horizon Mine

9.1 Scope

The purpose of this chapter is to describe the vegetation of the Horizon No . 1 Mine site .
Description of the permit area disturbance as well as some of the surrounding areas are included .

A methodology section is provided for the study . General site descriptions are provided on areas
where quantitative data are to be supplied as well as areas where only qualitative data were
obtained .

9.2 History

The proposed permit area is the site of previous mining activity, the final mining operations closed
in 1953. Consequently, much of the surface area has been previously disturbed . Since 1953
there has been considerable interest in reactivating the area to mining .

In 1981, Mt. Nebo Scientific completed a preliminary vegetation study of the area for Sanders
Exploration, Ltd . (C & W No . 1 Mine). In 1990, Mt . Nebo Scientific performed a vegetative study
for Blue Blaze Coal Company, which was submitted to UDOGM in a permit application .
Mt. Nebo Scientific did a threatened and endangered plant and general vegetation study for
Horizon in 1995 . A habitat study for Ute Lady's Tresses (Spiranthes diluvialis Shev .) was
performed in August of 1995 (See Appendix 9-1) .

9.3 Methodoloqy

Information for this chapter was obtained by utilizing previous vegetation studies and field work
by Mt. Nebo Scientific (1981, 1990, 1995) . In November 1990 qualitative analyses, vegetation
mapping, and selection of transect areas to be sampled were accomplished . Additionally, on-site
sampling areas were approved and 1991 sampling plans were submitted to the UDOGM .

Vegetation mapping was accomplished by using aerial photographs and on-site field mapping on
contour maps .

9.4 General Site Description

The permit area is dotted with old mine structures, building ruins, and debris . Previous mining
operations left varied degrees of disturbance to the vegetation . Due to grazing in the area some
vegetation species are struggling while others seem to have benefited . Livestock and man have
introduced many foreign species within the area designated for redisturbance . In addition to
mining the permit area has been used for recreation and grazing . The logging and road
maintenance crews have used the area for parking machinery and equipment .

CHAPTER 9

VEGETATION RESOURCES

April 2004 .
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The mine site lies between 7,500 and 7,700 feet above sea level . The climate is characterized
by cold winters and warm, dry summers . Average annual precipitation ranges from 12 to 20
inches .

9.4.1 Vegetation Patterns

Since revegetation was never performed on the mine site, a host of exotic plant species have
been introduced into the disturbed area . For the Mt. Nebo study plant communities were
designated as slightly disturbed, moderately disturbed, and severely disturbed .

The mine permit area has been mapped with several vegetation types including : 1) Oak Brush,
2) Salina Wildrye, 3) Maple/Oak Brush/Aspen, 4) Fir/Aspen, 5) Manzanita, 6) Alpine
Herb/Grassland, 7) Sagebrush/Grass/Rabbit Brush, and 8) Disturbed/Altered communities . The
map provided delineates these vegetation types within and adjacent to the mine permit boundaries
(see Plate 9-1) .

Except for a relatively small community of Salina wildrye, most of the proposed disturbance will
be on areas that have been previously disturbed by mining activity . A description of the existing
vegetation types follow .

9.4.1 .1 Salina Wildrye Community

This is a relatively small area and is the only undisturbed area that proposed mining activity could
affect. This community lies primarily on a dry, west-facing slope, with a 60% incline . Previous
sampling indicated a mean total living cover of 43 .12% . Ninety-two percent of the living cover
were grass species . For a species list, refer to Table 9-1 .

9.4.1 .2 Disturbed, (Altered) Drainaqe Bottoms

Another area proposed for disturbance is a site previously disturbed or "altered" by mining activity .
Because the area is near the bottom of a drainage, the vegetation community patterns are
somewhat dissimilar to adjacent slopes . The bottoms probably have somewhat deeper soils, while
some of the species are more mesic . The steep side slopes of oak brush and Salina wildrye often
protect the bottoms from exposure to the sun . Consequently, small stands of aspen (Populus
tremuloides), white fir (Abies concolor) and oak brush (Quercus gambelii) can be found in and
around the drainage . Muttongrass (Poa fenderiana) is one of the dominate grass species of the
bottom lands. For a general species list, refer to Appendix 9-1 .

Rick Smith of Engineering Planning Group, was recommended by the Army Corp of Engineers
(Corp) as an approved wetland specialist. During a site visit on August 16, 1995, he proposed a
visit by personnel from the Corp for wetland determination . He performed a soil and vegetation
survey during his site visit and was assisted in surveying the potential wetlands (0 .42 acre) by
EarthFax Engineering personnel (Brad Derrick) .

April 2004 .
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TABLE 9-1

Species List for Undisturbed Salina Wildrye Community (1990)

April 2004

9-3

Trees and Shrubs

Bigelov's Sagebrush Artemisia bigelovii

Big Sagebrush Artemisia tridentata

Mountain Mahogany Cercocarpos montanus

Rubber Rabbitbrush Chrysothamnus nauseosus

Corymb Buckwheat Eriogonum corybosum

Broom Snakeweed Gutierrezia sarothrae

Rocky Mountain Juniper Juniperus scopulorum

Oregon Grape Mahonia repens

Prickly Pear Cactus Opuntia polyacantha

Scrub Oak Quercus gambelii

Elderberry Sambucus caeruiea

Snowberry Symphoricarpos oreophilus

Gray Horsebush Tetradymia canescens

Forbs

Yarrow Achillea millefolium

Androsace Androsace septentrionalis

Rosy Pussytoes Antennaria microphylla

Louisiana Sagewort Artemisia ludoviciana

Milkvetch Astragalus spp .

Thistle Circium sp .

Rock Goldenrod Petradoria pumila

Globemallow Sphaeralcea coccinea

Grasses

Tall Oatgrass Arrhenatherum elatius

Salina Wildrye Elymus salinus

Western Wheatgrass Elymus smithii

Junegrass Koeleria macrantha
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TABLE 9-2

Species List for Disturbed Area (1995)

April 2004

Trees and Shrubs

Rubber Rabbitbrush Chrysothamnus nauseosus

Wood's Rose Rosa woodsii

Low Rabbitbrush Chrysothamnus viscidiflorus

Big Sagebrush Artemisia tridentata

Broom Snakeweed Gutierrezia sarothrae

Wax Current Ribes cereum

Snowberry Symphoricarpos oreophilus

Forbs

White Yarrow Achillea millefolium

Sagebrush Artemisia dracunculus

Aster Aster foliaceus

Hound's Tongue Cynoglossum officinale

Fireweed Epilobium halleanum

Buckwheat Eriogonum sp .

Hoary Aster Machaeranthera canescens

Curly Dock Rumux crispus

Russian Thistle Salsola pestifer

Scarlet Globemallow Sphaeralcea coccinea

Showy Goldeneye Viguiera multiflora
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TABLE 9-2

Species List for Disturbed Area (1995) (Continued)

April 2004

Grasses

Cheatgrass Bromus tectorum

Elymus trachycaulus

Wheatgrass Elymus spicatus

Salina Wildrye Elymus salinus

Foxtail Barley Hordeum jubatum

Muttongrass Poa fendleriana

~~ tcentucKy tsiuegrass

	

( Poa pratensis
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Michelle Waltz of the Corp was contacted to set up a site visit, instead she request that
three soil samples be collected at designated locations within the potential wetland area
and delivered to the Corp office for evaluation . Jaime of the Corp contacted Vicky Bailey
of EarthFax Engineering and stated that "the soil samples they evaluated made the Corp
lean towards the determination that the area was not a wetland, however they wanted the
Division of Water Rights to visit the site and confirm their decision". The Corp then turned
the determination responsibility over to Mark Page from the Division of Water Rights
(Water Rights) . Mark Page evaluated the site on May 16, 1996 . Water Rights and the
Corp have determined the Horizon site (0 .42 acre) under consideration to be a riparian
area not an Army Corp jurisdictional wetlands .

Rick Smith suggests that the .following vegetation exists in the riparian bottom at the
Horizon site : Quaking aspen, Common reedgrass, Rush, Clover, Scouring rush, Western
cornflower. Big rabbitbrush . Bull thistle. Big sagebrush, Purple aster, Wildrose ;
Houndstongue, Dandelion, Common tansy, Stinging nettle, Bluegrass, Foxtail Barley,
Witchgrass, Cheatgrass and Horsetail .

The riparian area was described by Mt. Nebo Scientific in their 1995 study, however
quantitative sampling was completed in 1996 . Mt. Nebo Scientific studied the area

•

	

designated on Plate A in Appendix 9-2. For clarification the stream channel had been
moved and vegetation disturbed on the lower end of the study area by the the logging
industry, between the studies in 1995 and 1996 .

The data generated by these surveys were incorporated into this permit text and Appendix
9-2. All the information contained in this survey will not be incorporated into this text, but
can be referenced directly in Appendix 9-2 .

The riparian vegetation within the permit area grows along Jewkes Creek . In the upper
portions of the creek the channel is covered by quaking aspen, maple, and oak, with
willows growing in the channel sporadically along the banks . The riparian vegetation
continues down the channel until it reaches the top of the Horizon disturbed area . Once
within the disturbed area the channel splits into several small channels which join at the
bottom of the disturbed area and drain into a culvert which drops the flow into a channel
which eventually empties into the North Fork of Gordon Creek . Riparian vegetation covers
an area of 0.42 acre (as along Jewkes Creek .

Prior to site construction, the water within the disturbed area spread into multiple channels,
covering an area between thirty and fifty feet wide with water and supplying various
vegetation . Riparian vegetation grows in the channel directly above the disturbed area
and continues for approximately two hundred and forty feet down stream . The riparian
vegetation cover is approximately fifty feet wide in this area, it then narrows and shifts
sides of the canyon as it proceeds another 600 feet to Consumer/Clear Creek road where
it crosses the existing culvert .

9-6
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During the summer of 1997, the Horizon Mine site received extensive precipitation, with
several storm events testing the drainage capacity of the culverts within the disturbed area .
Runoff from storms on August 4 and 6 blocked or bypassed culverts ranging in size from
18 to 48 inches within the disturbed and permit boundaries . During the storm events, the
riparian vegetation above and below the pad area was flattened by runoff and in some
places uprooted and carried downstream . The damage to the area included extensive
erosion, displacement of culverts, straining of sediment control structures, and cutting of
new stream channels . To prevent additional erosion and damage to the area, a single
channel (containing Jewkes Creek) was defined and constructed within the disturbed area
boundary as described in Section 7 .2.3.2 .

The Jewkes Creek channel was extended by Carbon County and Hidden Splendor Resources
below the disturbed area boundary and joins the North Fork of Gordon Creek . The altered
Jewkes Creek channel involves property owned by Hidden Splendor Resources and Carbon
County and a commitment has been made to reestablish riparian vegetation in this area
(Stream Channel Alteration Permits Numbers 97-91-06SA and 97-91-12SA) . Horizon was
requested by both parties to assist in the planting of riparian vegetation . Horizon agreed to
provide labor, seed, and plants to complete the planting of the entire realigned channel (861
feet) both within (151 feet) and beyond (710 feet) the disturbed area boundary . The channel
bottom width is approximately 10 feet within the disturbed area boundary and varies between
6 and 10 feet below the disturbed area boundary . The channel area receiving riparian
mitigation outside the disturbed area boundary is approximately 0 .13 acre. The reseeded area
within the disturbed boundary is 0 .034 acre .

The channel was planted in 1997 with the Revegetation Seed Mix (Appendix 3-9) approved by
the Division of Water Rights (Stream Channel Alteration Permits Numbers 97-91-06SA and 97-
91-12SA) . The reclamation riparian seed mix described in Section 3 .5.5.2 will be planted in the
reclamation channel during final reclamation within the disturbed area boundary, if the
vegetation is not sufficient to meet revegetative success standards .

An area approximately 40 feet x 60 feet (0 .055 acre) of preconstruction riparian vegetation
below the sediment pond on the east side of Jewkes Creek was left as a mitigation requirement
of UDOGM . This area-receives the annual precipitation for the area . However, due to the
alteration of Jewkes Creek, the area will not receive significant water from the creek . The area
was fenced until 1998 when according to Bill Malencik - DOGM the area was disturbed during
the culvert extension and the cattle still found ways to get into this area . The fence was
removed with his knowledge . This area is no longer required to be fenced . The planting of
riparian vegetation in the altered Jewkes Creek channel outside the disturbed area would
compensate for this area, in addition to the area (0 .068 acres) for disturbance in the extension
of Culvert UC-3 . At the request of UDOGM and the Division of Wildlife Resources and to
satisfy mitigation requirements, a wetland (approximately 1 .5 acres) owned by the Division of
Wildlife Resources was fenced by Horizon in Coal Canyon one mile to the west of the mine site .

The protection of the riparian community within the disturbed area has been enhance by the
realignment of the Consumers/Clear Creek county road and the Jewkes Creek channel . The
realignment has moved the road approximately 200 feet west of the channel, where previously
the road ran immediately adjacent to the stream channel .

9-7
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Enhancement will include the application of mulch, fertilizer, tacifier and the planting of
willows, sedges, and grasses. The channel has been designed to include meanders and a
beneficial grade . Furthermore, coal waste no longer exists as a base material for the
channel . The channel currently runs through clean rip-rap and fill material .

The 1997 environment for a riparian community is above and below the 36" culvert
outlined on Plate 7-4 . The riparian community above the Horizon disturbed area boundary
was established many years prior to the current disturbance . The riparian community
below the culvert is being recreated within the realigned channel . The first planting of
willows and grasses have begun to sprout in the channel bottom, and a supplimental
planting is planned for October 1997,

A threatened and endangered vegetation study of the permit area was done the week of
August 21, 1995 by Patrick Collins of Mt . Nebo Scientific.

9.4.1 .3 Moderately Disturbed Areas

Some of the areas have had considerable disturbance to the vegetation and the top few
•

	

inches of soil, but have had relatively little deep, subsurface disturbance . These areas are
presently dominated by rabbit brush (Chrysothamnus nauseosus), Wood's rose (Rosa
woodsii), stinging nettle (Urtica dioica) and other species that can exist on disturbed areas
(Appendix 9-1) .

9.4.1 .4 Severely Disturbed Areas

Other areas seemed to be severely disturbed to deeper levels in the soil horizons . These
soils/spoils are often compacted and intermixed with coal waste . Much of this area is
dominated by weedy species i .e. summer cypress (Kochia scoparia) and ragweed
(Ambrosia psilostachya) . For a list of existing plant species, refer to Appendix 9-1 .

9.4.1 .5 Results From Disturbed Areas

When the three disturbance types (altered drainage bottoms, moderately disturbed,
severely disturbed) were combined, the total living cover was estimated at 48.35% . The
cover consisted of 59 .37% shrubs, 15 .30% forbs and 25 .33% grasses (Mt. Nebo Scientific,
1995, Appendix 9-1) . A general species list for the 1995 disturbed area study by Mt . Nebo
Scientific are listed in Table 9-2 .

9.5 Vegetation Patterns Prior to Existinq Disturbance

The areas previous disturbed by mining activities and which are proposed for new
disturbances, are on valley bottoms and adjacent side slopes. Prior to disturbance, the
drainages were probably dominated by a big sagebrush/grass/rabbit brush communities .

•

	

The sagebrush/grass/rabbit brush communities likely had small, isolated patches of aspen,
oak brush, fir and/or maple . Although water fed by springs and run off sometimes dissects
the bottom lands, no developed riparian community within the proposed disturbed area

9-8
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existed prior to mining disturbance . However, presently riparian vegetation has
established in the area .

The slopes that surround the valley bottoms are dominated by two major community types
in its present natural condition : 1) big sagebrush/grass/rabbit brush (valley bottoms) and
2) oak brush/salina wildrye (side slopes) . The Soil Conservation Service (George S . Cook,
1991) estimates that premining forage for the area were 950 lbs per acre for the big
sagebrush/grass/rabbit brush community, 900 lbs per acre for the oak brush/salina wildrye
communities and 1,500 lbs per acre for the semi-wet meadow range (1980) .

9 .6 Reference Areas

If needed and justified, reference areas will be established .

9.7 Vegetation Map

Plate 9-1 is the vegetation map of the permit area .

9.8 Success Monitoring and Bond Release

Transect areas were chosen and approved by the UDOGM to simulated the previously
disturbed areas in their natural, undisturbed condition . The transects were sampled during
the 1991 growing season by Mt . Nebo Scientific. Sampling methods followed UDOGM
sampling guidelines (see Appendix 9-1) . For bond release the sampling methods will be
identical to those used in the baseline vegetation sampling, i .e. the UDOGM sampling
guidelines contained in Appendix 9-1 .

During 1995 Mt . Nebo Scientific sampled the Horizon disturbed area, transects were
chosen and sampled. The transects are outlined on Plate 9-1 . The riparian area along
Jewkes Creek was sampled by Mt . Nebo Scientific in July of 1996 . The total living cover
of the surveyed riparian area was estimated by Mt . Nebo to be 71 %, therefore postmining
land use revegetation standards for the riparian zone within the disturbed area boundary,
displaced by mine construction (Plate A, Appendix 9-2) will be met when the vegetation
total living cover is 71 %, corresponding with the 1996 sampling survey . This living cover
will include grasses, forbs and shrubs . The 1996 survey listed the living cover to be
comprised of 3.05% shrubs, with 66.19% grasses and the additional 30 .76% of the cover
being made up of forbs . Sampling and monitoring will be as outlined in this section .

Horizon commits to provide a reclamation channel design which will allow a reasonable
likelihood of restablishing the riparian vegetation along Jewkes Creek which existed prior
to the construction of the Horizon Mine .

The reclamation ground cover success will be monitored qualitatively every year of the 10
full years required . The ground cover will be monitored quantitatively in year 2, 3, 5, 9,

April 2004
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and 10 during the 10 years of extended responsibility (see Table 9-3) . The data collected
will be submitted to UDOGM-in an annual report .

At a minimum the reclamation vegetative ground cover will equal the present ground cover,
and will be adequate to control erosion . Revegetative success standard will comply with
UDOGM regulation R645-301-356 .

Postmining land use revegetation standards will be met when the vegetation total living
cover
is 48% which corresponds with the 1995 sampling survey performed by Mt . Nebo
Scientific. This living cover should include 59% woody species, with the additional 41 /o
of the cover being made up of flora and grasses .

At the time of bond release, shrubs and trees will be healthy, and at a minimum 80 percent
will have been in place for at least six growing seasons during the 10 year period of
responsibility . Vegetative ground cover will be sufficient to achieve postmining land use
and comply with reference area standards of vegetative cover success .

9.9 Threatened and Endangered Species

Table 9-4 contains Federally listed and proposed endangered species in Utah . No
•

	

threatened or endangered plant species were observed during the study and sampling by
Mt. Nebo Scientific in 1995 .
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TABLE 9-3

Reclamation Monitoring Schedule

April 2004,

9-11

YEAR

1 4 5 6 8 9 10

QUALITATIVE SAMPLING X X X X X X X X X X
QUANTITATIVE SAMPLING

Cover x X X X X
Frequency x X X X X
Woody Plant Density x X X X X
Transplant Survival x X X X

Productivity x



E - Endangered PE- Proposed Endangered T - Threatened PT- Proposed Threatened

For additional information contact : U .S. Fish and Wildlife Service, 145 East 1300 South, Salt Lake
City, Utah 84115, Telephone : (801)524-5001
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TABLE 9-4

Federally Listed and Proposed Endangered Species in Utah
January 1996

April 2004,

Plants

Arizona willow

	

Salix arizonica PE
Autumn buttercup

	

Ranunculus, aestivalis, E
Barneby reed-mustard

	

Schoenocrambe bamebvi E
Barneby ridge-cress

	

Lepidium barnebvanum E
Clay reed-mustard

	

Schoenocrambe argillacea T
Clay phacelia

	

Phacelia argillacea E
Dwarf bear poppy

	

Arctomecon, humilis E
Heliotrope milk-vetch'

	

Astragalus montii T
Jones cycladenia

	

Cvcladenia humilis var. 'ol nesii T
Kodachrome bladderpod

	

Lesquerella tumulosa E
Kodachrome pepper-grass

	

Lepidium montanum var. stellae PE
Last chance townsedia

	

Townsendia aprica T
Maguire daisy

	

Erigeron ma uirei var maquirei E
Maguire daisy

	

Erigeron maquirei PT
Maguire primrose

	

Primula maquirei T
Navajo sedge'

	

Carex specuicola T
San Rafael cactus

	

Pediocactus despainii E
Shrubby reed-mustard

	

Schoencrambe suffrutescens E
Siler cactus

	

Pediocactus silen T
Uinta Basin hookless cactus

	

Sclerocactus glaucus T
Ute Ladies'-tresses

	

Spiranthes diluvialis T
Welsh's milkweed'

	

Asclepias welshii T
Winkler cactus

	

Pediocactus winkleri PE
Wright fishhook cactus

	

Sclerocactus wrightiae E

' Critical habitat designated .
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APPENDIX 9-2

RIPARIAN DATA

Add to the end of existing data
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CHAPTER 10

FISH AND WILDLIFE RESOURCES

10 .1 Scope

10.1 .1 Objectives

The fish and wildlife studies for the Hidden Splendor Resources, Inc ., Carbon County, Utah have
been designed to satisfy the regulations for permit applications for the Utah Division of Oil, Gas
and Mining (UDOGM). The studies also will provide data useful to Hidden Splendor Resources,
Inc. in future mining activities and long-term reclamation programs .

10.1 .2 Location and Ecological Setting

The study area is located along the eastern edge of the Wasatch Plateau in Carbon County, Utah .
Topographically, the study area consists of steep slopes on the face of the plateau and along
drainages, flat surfaces or terraces or flood plains in valley bottoms and relatively gentle terrain
on top of the plateau . The area is underlain by nearly flat sedimentary rocks of the
Tertio-Cretaceous North Horn Formation and the Lower Tertiary Flagstaff Formation .a
The study area has a highly continental climate with large daily and seasonal variations in
temperature. Higher elevations receive more precipitation, much of it as snow which persists
through the winter . The vegetation of the study area is highly variable, due to difference in
elevation and exposure .

10 .2 Methodoloqy

10 .2 .1 Literature Review

One of the initial steps in the fish and wildlife studies was to review open-file data and range maps
available from the Utah Division of Wildlife Resources (DWR) Regional Office in Price, Utah . The
purpose of this effort was two-fold: first, it provided a regional backdrop of wildlife information ;
second, it was helpful in identifying areas of concern to DWR and thus ensuring that their needs
and preferences were addressed .

In March 1981, DWR provided detailed wildlife information for the permit area, as requested by
Blue Blaze Coal Company . DWR also prepared a wildlife plan representing their
recommendations for mitigation and impact avoidance procedures . The DWR personnel providing
the information contained in this chapter were John Livesay, Larry Dalton, Darrel Nish, Clark
Johnson, Bill Bates, Robert G . Valentine, and Cleon B. Feight .

10 .2 .2 Terrestrial Studies

The methods used during field work were designed to provide descriptive and quantitative
.

	

data for terrestrial wildlife in the mine plan area . Wildlife data collected for the studies
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followed a stratified approach based on habitat types. In many instances, wildlife habitats
did not strictly coincide with plant communities, being based on topographic as well as
vegetational factors . Therefore, some plant community units were combined or split to
best reflect wildlife utilization . The correlation between plant communities and wildlife
habitats is discussed in Section 10.3.1 .

The methods employed in addressing the various groups of terrestrial vertebrates were
discussed with Larry Dalton of DWR in Price, Utah, in September 1980 prior to initiating
field studies . These methods are summarized in the following sections .

10.2.2.1 Mammals

For the purpose of field study, this _diverse group of organisms was divided into large
mammals, medium-sized mammals, and small mammals .

Large mammals consist of large herbivores and large carnivores . For the North Fork
Gordon Creek study area these species were studied through a combination of systematic
transects and opportunistic sightings . Road surveys were conducted during each field
session to obtain data on abundance, distribution, and habitat use . This data was
augmented with walked transects across each habitat type . Walked transects afforded an

•

	

opportunity to evaluate differential habitat uses from indices such as pellet group densities
and percent browse utilization . Opportunistic sightings during other wildlife efforts were
particularly useful for species either too uncommon or furtive to be regularly encountered
during systematic surveys or restricted to limited habitats . Aerial surveys were initially
proposed but were dropped at the request of DWR .

Medium-sized mammals, such as predators, lagomorphs (rabbits and hares), and large
rodents were also surveyed by a combination of systematic and opportunistic techniques .
Road transects at dawn and dusk were important for predators and lagomorphs, most of
which are most active at these times (i .e ., "crepuscular") . Data on sign of the crepuscular
species and on actual observation of diurnal species were recorded in conjunction with
various daytime field efforts .

Small mammals, which may be used as indicators of ecosystem quality and reclamation
success, were to have been surveyed using Sherman live-traps set in lines through each
habitat type . As the aerial surveys, DWR specified that this technique was not being used .
Therefore, small mammal information presented in this report is drawn almost exclusively
from DWR (1978) and Durrant (1952) .

10.2.2.2 Birds

The most efficient grouping of birds forfield studies and baseline reports is raptors, upland
fowl, water birds and small birds or songbirds .

Raptors were observed and recorded throughout the field program . Daytime surveys were
best for hawks and eagles, while dawn/dusk surveys resulted in most sightings of owls .
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In addition, areas of potential importance e.g., cliffs, riparian areas, and abandoned
buildings were specifically searched in an attempt to locate nest sights . Raptor surveys
followed the standard survey techniques described by Call (1978) . The raptor nestings
were documented by the DWR (see Section 10 .3.2.4) . A baseline raptor study was done
by Janet Lee Young, Ph .D . in a one kilometer radius from the portal area on May 28 - 30,
1980. The general information contained in this section was provided by the DWR .

Upland game bird surveys were conducted in conjunction with other field programs and
relied primarily on chance encounters of the birds of their sign. Special effort was placed
on determining if upland fowl breed in the study area or are present in sufficient numbers
to offer recreational value .

Water birds (waterfowl, shorebirds, wading birds) were surveyed in a similar approach as
other large birds i .e., during all field programs plus specific visits to suitable habitats, such
as ponds and slow-moving streams. As with the upland game birds, emphasis were
placed on determining the extent to which the study area provided breeding sites and the
importance of these species as a recreational resource .

"Small birds" are a heterogeneous group . For the wildlife studies, this group included
perching birds, woodpeckers, hummingbirds, swifts, and frog-mouths . In late summer, fall
and winter surveys, the presence, distribution, and abundance of small birds was
determined along walked transects in each habitat type and by opportunistic sightings
during the initial site reconnaissance . During the breeding season (spring and early
summer), quantitative data were obtained by counting the number of breeding pairs
(territorial males) of each species within numerous plots located systematically along
transect routes through each habitat type . Audial identification was emphasized during
this census to avoid problems of differential detectability of species (as a function of
conspicuousness and activity patterns) and visual penetration of habitats (e.g., and dense
willow thicket verses an open stand of mountain brush) .

The small bird transects were not permanently established routes, because the emphasis
was on obtaining data from a large number of plots throughout each habitat type, rather
than on repeated surveys of a small number of plots . The reasons for selecting this
technique are that (1) habitats in the study area are heterogeneous and a larger sample
size is necessary to adequately describe the avifauna of each, and (2) year-to-year
variability within the complex habitats probably would mask any long-term trends in
density, diversity, and composition .

10 .2.2.3 Reptiles and Amphibians

These species were surveyed in combination with other field efforts . For most reptiles and
amphibians, sightings provided sufficient detail on abundance and distribution . Amphibians,
however, were surveyed by visiting potential breeding sites, such as ponds or marshy areas,
during the spring breeding period, when they could be identified by their vocalizations .
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10.2.3 Aquatic Studies

Field and lab methods used in the North Fork Gordon Creek and Beaver Creek aquatic studies
were selected in describing the biotic and abiotic components of study area streams, discerning
possible impacts of the proposed mining operation, and recommending future mitigation and
monitoring programs . Biotic components specifically included sampling for macroinvertebrates
and evaluating the fisheries potential . Abiotic components included field techniques for testing
water quality, as well as descriptions of substrate and channel morphology . Studies were
conducted in November 1980 and April and June 1981 .

The overall quality of aquatic habitat in Jewkes Creek is limited due to erosion, siltation, limited
cover, and low flow during most months, except during spring runoff. Jewkes Creek runs over an
area disturbed by mining, grazing, and recreational use . In addition the county road
(Consumer/Clear Creek) along most of Jewkes Creek provides a source for dust, debris, and silt .
During 1995 the road was graded and widened constantly by a logging operation, timbering along
the Consumer/Clear Creek road near Beaver Creek, causing a substantial increase of erosion and
siltation in the both Jewkes and Beaver Creeks . Several springs contributing to Jewkes Creek run
along the road, thus collecting more sediment than prior to the logging operation . The
Consumer/Clear Creek road connecting Carbon County Road 290 to Utah State Highway 96 at
Clear Creek has been used for recreation and the movement of livestock since the early 1900 .

.

	

The road receives use from snowmelt in the Spring to snowfall in the Winter .

Under the present conditions Jewkes Creek is limited in it's ability to support aquatic life . The
presence of thick silt/clay layer on the creek substrates limit the development of a productive and
diverse macroinvertebrate community, thus fish would not have a sufficient food source in Jewkes
Creek .

A spring (late May/early June) and a fall (September/October) macroinvertebrate survey will be
performed in the North Fork of Gordon Creek, by a qualified person, on standardized dates
beginning in the spring of 2001 . The surveys will be done every year for three years then every
other year after that until final bond release . On each sampling date, samples will be taken from
a site 0.2 of a mile above the confluence of the Jewkes Creek and the North fork of Gordon Creek,
and a site 0 .1 below the confluence of those streams . The Division will be notified prior to the
surveys .

In conjunction with the discharge of in-mine water to the sediment pond in 1998 and 1999 a
W.E .T. Chronic Toxicity Report was prepared . Tests were performed on fathead minnows and
ceriofaphnia dubia to determine survival and reproduction in the water being discharged from the
mine and the water in Jewkes Creek . The report and its findings are located in Appendix 7-2,
Attachment A .

Although the riparian cover provided by Jewkes Creek is very important the quantity of cover is
limited due to the variation in flow during the growing months . During 1996 the spring runoff was
early and carried an increased amount of sediment to the North Fork of Gordon Creek . Unlike the
present industrial disturbance (logging) to Jewkes Canyon, Horizon will install and maintain proper
sediment control measures during facility construction and operation .
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10 .2.3 .1 Sample Site Selection

Aquatic studies involved six stream sample sites: four in the Beaver Creek system and two in the
North Fork Gordon Creek system . The sites were selected to provide information from
representative stream reaches, above and below substantial tributaries .

The sites on North Fork Gordon Creek were located in the drainage south of Bryner Canyon (see
Appendix 10-2) . The sites are located southwest of the Horizon permit area .

The two sites in Beaver Creek were located upstream of the unnamed stream which is tributary
in extreme northwestern Section 18. A third site was located on the unnamed tributary called
Spring Creek), and the fourth site was about 1 kilometer farther downstream, in southern Section
7 .

See Section 10.2.3 for details of planned aquatic studies .

10.2.3.2 Habitat Quality

Basic physicochemical characteristics of surface water related to aquatic ecosystem quality were
evaluated using standard field equipment during both the spring and winter surveys . Chemical
characteristics at all sample sites were determined with a Hach Fish Culturist water chemistry kit,
while temperature was measured with a mercury thermometer submersed for at least 5 minutes .

10.2.3.3 Aquatic Invertebrates

Biological community surveys involved use of a 0.5 mm mesh Surber sampler to collect aquatic
invertebrates. At each sample site, the substrate was agitated with a 1 square foot area to
dislodge invertebrates, which were swept by the stream current into a trailing net . Surber samples
were collected from a riffle, a run, and a pool at each site . The composite samples were fixed in
the field and returned to the lab for enumeration and identification to the lowest practicable
taxonomic level (usually genus) . Identification was based on standard reference works for the
region (e .g ., Baumann et al. 1977, Merritt and Cummins 1978, Pennak 1978) .

Nongame fish were to be sampled with a dip-net to determine species composition and relative
abundance, but none was observed during either survey .

10.3 Existinq Fish and Wildlife Resources

10.3.1 Wildlife Habitats in the Mine Plan Area

Wildlife habitat types were identified and described during the initial field visits to the North Fork
Gordon Creek area . Habitats distinguishable in the North Fork Gordon Creek area are described
below .

April, 2004
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10 .3.1 .1 Big Saqebrush

At lower elevations, Big Sagebrush occurred as dense, essentially monotypic stands on terraces
adjacent to major drainages . The availability of green sapwood throughout the winter probably
makes these areas fairly attractive to large herbivores during periods when browse is unavailable
or snow is too deep at higher elevations .

Atop the plateau, Big Sagebrush occurred as relatively small stands on slopes adjacent to valley
bottoms, particularly on south-facing exposures . Other shrubs associated with this community
type included Antelope Bitterbrush, Rubber Rabbitbrush, and Silver Sagebrush .

10 .3.1 .2 Mountain Shrub

One of the most widespread habitats, especially on steep slopes at lower elevations, was a highly
variable mixture of shrub species typical of mountainous areas in the region . In general, two basic
phases could be defined .

April, 2004

The xeric phase was prevalent on south-facing slopes . Characteristically, these areas were
dominated by open stands of Gambel's Oak with varying amounts of Alder-leaf Mountain
Mahogany, Serviceberry, Snowberry, Antelope Bitterbrush, and Rubber Rabbitbrush .

•

	

Conspicuous herbaceous species during early fall were a Tansy-aster and Salina Wildrye . At
higher elevations, some southfacing slopes were strongly dominated by Greenleaf Manzanita an
evergreen shrub of particular values to wildlife .

The mesic phase, typically occurring on north-facing slopes, was dominated by dense stands of
Gambel's Oak or Wasatch Maple. Associated woody plants included isolated clumps of Quaking
Aspen, scattered Douglas Fir, and White Fir (often appearing to represent a later successional
stage), and shrubs such as Chokecherry, Serviceberry, Snowberry, Woods' Rose, Oregon grape,
and Mountain lower. The variable herbaceous stratum was dominated by Mountain Brome,
Nodding Brome, and perennial forbs such as Aster, Erigeron, Fragaria, Frasera, Galium,
Geranium, Lathyrus, Thalictrum, and Vicia .

The Vegetation Map (Plate 9-1) refers to both of these habitat phases as Oakbrush .

10.3.1 .3 Slope Bunchgrass

This rather widespread habitat was similar in composition to Xeric Mountain Shrub habitat, except
for the near absence of woody species . The dominant plant was the bunchgrass Salina Wildrye .
The casual distinction between these two xeric communities is not clear, but it probably is related
to soil moisture and texture .

10.3 .1 .4 Middle Elevation Conifer

This widespread habitat type was limited to north-facing slopes and along drainages, typically
appearing as isolated clumps scattered through larger areas of Aspen or Mesic Mountain Shrub .
Mature White Firs and Douglas Firs were visually and numerically dominant throughout .
Prominent understory species were Mountain Snowberry, Oregon Grape, Currants, Mallow
Ninebark, Woods' Rose, Aster, Fragaria, and Heuchera .
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10.3.1 .5 High Elevation Conifer

Atop the Wasatch Plateau especially at elevations of 8,500 ft . or higher, coniferous forests were
dominated by Engelman Spruce, Subalpine Fir, and Douglas Fir . Understory species were similar
to those described above for Middle Elevation Conifer Forests . Although comprising a significant
portion of the mine study areas . High Elevation Conifer habitats did not occur in the mine area .

10.3.1 .6 Aspen

Dense stands of mature Quaking Aspen occurred as a mosaic in moist sites, either on north
slopes among Mesic Mountain Shrubs and Middle Elevation Conifers or along forest edges
adjacent to High Elevation Conifers. In both occurrences, the understory was similar to other
mesic habitats; prominent species included Mountain Snowberry, Mountain-lower, Oregon
Holly-grape, Fragaria, Geranium, Lathyrus, Thalictrum, and Vicia . In the north-slope phase of this
community type, Wasatch Maple often was sufficiently common to be considered a co-dominant .
This habitat does not occur in the disturbed mine area .

10.3.1 .7 Mixed Riparian

Streams at lower elevations in the study area generally were characterized by riparian vegetation
•

	

dominated by larger deciduous shrubs: Mountain Maple, Redtwig Dogwood, Elderberry,
Chokecherry, and Willow (Salix) species . This assemblage was most common in shaded areas,
where the stream was closest to the base of north-facing slopes . More open sites often lacked
a distinct riparian community, instead being dominated by species occurring on adjacent xeric
hillsides . Trees frequently were absent altogether, but some sites did support large Plains
Cottonwoods and Box Elders .

At higher elevations, aspen and conifers (including Blue Spruce) often occurred as part of the
riparian complex. Refer to Chapter 9 for information pertaining to the riparian vegetation within
the area to be disturbed by mining operations .

10.2.1 .8 Subalpine Moist Meadow

Moist meadows commonly were the dominant riparian habitat type above 8,500 ft . These
open areas supported dense stands of mesic grasses, such as Foxtail, Red-top, Canada
Wildrye, Reed Canary-grass, Bluegrass species, and Sedge species .

10.3.1 .9 Aquatic Ecosystems

The two major aquatic habitats within the study area are North Fork Gordon Creek and
Beaver Creek .

North Fork Gordon Creek originates from two unnamed intermittent tributaries about 5
kilometers (km) southwest of the mine site, at an elevation of about 8,750 ft . Within the
study area, North Fork Gordon Creek is augmented by a number of minor intermittent
tributaries, (particularly the Jewkes Creek) that flows through the mine site. North Fork
Gordon Creek covers approximately 3.5 miles of stream length, with a mean gradient of
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340 ft/mile or 6 .5 percent. The stream has few meanders but is characterized by scattered
beaver ponds . Riparian vegetation is poorly developed along much of its length .

Beaver Creek originates at 9,200 ft. about 4 km west of the mine site, first being mapped
as a perennial stream at an elevation of 8,950 ft . 0 .8 kilometer below its upper end .
Beaver Creek is fed by a perennial stream ("Spring Creek") within the study area . During
the 1980-81 field studies, however, this tributary was dry above the spring (8,550 ft .)
except during snow-melt. Between the upper limits of permanent water and its confluence
with Sand Gulch near the northern end of the study area at 8,300 ft., Beaver Creek has a
mean gradient of 650 ft/mile (12 percent) . Much of the stream length is characterized by
active or abandoned beaver ponds, willow thickets, and wet meadows with fairly
well-developed meanders in some broader sections .

Jewkes Creek originates at 8,240 feet at the spring being monitored by Horizon as SP-1 .
For the location of SP-1 refer to Plate 7-1 . Multiple springs add to the flow in Jewkes
Creek as it drops from the 8,240 feet to 7,600 feet and empties into the North Fork of
Gordon Creek. Jewkes Creek is an intermittent stream which enters the Hidden Splendor
Resources, Inc . disturbed area at approximately 7,600 feet . A riparian area has developed
within the disturbed area and is of value to the established vegetation and area wildlife .

10 .3.2 Wildlife

10.3.2 .1 Aquatic Wildlife Habitat Value Determination

Based on benthic macro invertebrate and aquatic habitat surveys, and on data provided
by DWR (1981 a), North Fork Gordon Creek was of limited value as a fishery . North Fork
of Gordon Creek did not support game species until the early 1980s when cutthroat trout
were introduced into the North Fork Gordon Creek by DWR and Gordon Creek Coal
Company employees. Hidden Splendor Resources, Inc ., will avoid disturbance to riparian
vegetation associated with the North Fork of Gordon Creek and Beaver Creek .

Beaver Creek is ranked by DWR as being of substantial value as a salmonid fishery, with a
self-sustaining population of introduced Yellowstone Cutthroat Trout . Nongame fish species listed
by DWR for Beaver Creek in the study area are the Mottled Sculpin, Mountain Sucker, and
Speckled Dace. No fish were seen in Beaver Creek during the April or June surveys, suggesting
that populations are fairly small in the study area, probably due to low flows and low gradients (the
latter reflected by fairly high temperatures) . Fish surveys were not conducted because the mining
project is not expected to affect the stream . This was recognized by DWR in their evaluation of
wildlife in the study area (DWR 1981 a) .

The greatest value of both Beaver Creek and North Fork Gordon Creek aquatic habitats in the
area probably is the water, cover, food and breeding sites they provide to a variety of terrestrial
vertebrates .

As used in this report, "value" incorporates both ecological and economic criteria . Examples of
criteria used in evaluating value include considerations such as whether a species is an indicator
of environmental stress, critical to the food web as a prey or predator, important for monitoring
programs . High value habitats are those which support especially high diversities or densities of

April, 2004
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wildlife, attract species not otherwise found in the area, or are important to high value wildlife
species .

Information provided by DWR (1981 a) indicate that the most important habitat types in the study
area are the Mixed Riparian zones along Beaver Creek and North Fork Gordon Creek and the
Subalpine Moist Meadows atop the plateaus . The reasons for classifying Mixed Riparian as the
highest priority wildlife habitat are the availability of water and the structural and compositional
diversity of the plant community . The second point directly or indirectly affects a number of
factors, such as feeding sites, nesting sites, resting or roosting sites, and quantity and quality of
food items (such as herbage, seeds, fruit, invertebrates, and small vertebrates) . Moist meadows
also possess many of these ecological qualities, although they lack structural diversity .

Other high priority habitats listed by DWR (1981 a) are seeps or springs which provide water, and
cliffs which afford nesting sites for many species of raptorial birds .

DWR's designation of riparian and moist meadow habitats as "crucial", because they are limited
in extent, attract species not otherwise present, and support high densities of small animals .
However, all habitats are important by some criteria . Thus, for example, Xeric Mountain Shrub
provides valuable winter forage for deer and elk, while Middle and High Elevation Conifers and
Aspen provide thermal and hiding cover for the same species .

Certainly one of the most important habitats is in the vicinity of the North Fork Gordon Creek Study
area is the mosaic or chained pinyon/juniper and pasture maintained by DWR as the Gordon
Creek Wildlife Management Area to provide high priority and crucial-critical winter range for deer
and elk. The high quality of these areas is related to the combination of shrubs for winter browse
in the chained areas, palatable grasses and legumes for nutritions early spring forage in the
pastures, and thermal and hiding cover in unchained areas along drainages . The value of these
areas is discussed further in subsequent sections on big game impacts .

At the request of the applicant, the methods used for studying the various groups of terrestrial
vertebrates were discussed informally with Larry Dalton of DWR in Price, Utah, in September,
1980. These methods are summarized in the following sections .

10.3 .2 .2 Mammals

Sixty-six species of mammals are known to inhabit the biogeographic area in which the project and
adjacent areas are located . It is probable that all of these species inhabit the project area
(reference the DWR Publication No. 90-11) .

The red bat is a summer resident of the biogeographic area that surrounds the project site . The
animal roosts in wooded areas (riparian woods and pinion-juniper forests) of the submontane
ecological association. Such areas represent this animal's substantial valued use area . An
occasional individual has been known to utilize caves ; those individuals could hibernate and
remain over winter .

The western big-eared bat is a year resident of the biogeographic area that surrounds the project
site. This animal roosts and hibernates within caves, mine tunnels or suitable buildings located
in the pinion-juniper, shrubland and low elevation spruce-fir habitats of the submontane and
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montane (Canadian life zone) ecological association . Such areas represent this bat's substantial
valued use area . No bats were found to inhabit the mine tunnels of the mine area . At the request
of Bill Bates of the DWR a letter was written to his attention on April 30, 1992 by William R .
Skaggs. The letter stated that Mr . Skaggs had observed no bats inhabiting the mine workings
when he had been inside the mine . Mr. Brad Bourquin has written a letter concerning his
inspection in December 1995 of the abandoned Blue Blaze mine portals for bats . Mr. Bourquin
did not observe bats during his inspection . Copies of these letter can be found in Appendix 10-1 .

On June 14, 1996 a bat survey in the proposed Horizon mine portals was performed by Brad
Lengas, a qualified biologist . A report of his findings is included in Appendix 10-1 . The report
states that "the adit(s) show no evidence of being used as summer bat roost(s)" .

The snowshoe hare is a yearlong resident of the biogeographic area that surrounds the project
site . Its relative abundance has been determined to be limited, since its substantial values use
area is restricted to the spruce-fir and nearby aspen and riparian habitats of the montane
(Canadian and Hudsonian life zones) ecological association . Such areas are ranked as being of
high-priority value to the animal during its breeding season which spans the period between early
April and Mid-August .

The cottontail rabbit (mountain cottontail inhabits sites lying between 7,000 and 9,000 feet in
•

	

elevation and the desert cottontail inhabits sites lower than 7,000 feet in elevation) is a yearlong
resident of the biogeographic area that surrounds the oroiect site . The entire project area
represents a substantial valued use area for cottontails . Their young are born between April and
July. This is a crucial period for maintenance of the cottontail population .

The northern flying squirrel is a yearlong resident of the biogeographic area that surrounds
the project site . Currently, its relative abundance is unknown . Its substantial valued use
area is restricted to spruce-fir or other mixed conifer habitats of the montane (Canadian
and Hudsonian life zones) ecological association . This species is the only nocturnal
squirrel in Utah . The flying squirrel may build its nest within an old woodpecker hole or it
may build an outside nest of leaves, twigs and bark . Mating occurs twice in each year,
February through March and June through July. Two to six young are born after a
gestation period of 40 days, April through May and August through September . These
periods are of crucial value to maintenance of their populations . During winter flying
squirrels are gregarious ; 20 or more have been known to den together .

Beaver are yearlong inhabitants of the biogeographic area that surrounds the project site .
Their substantial valued use area is restricted to riparian and adjacent aspen habitats
(those located within 100 meters of the riparian zone) in the cold desert, submontane and
montane (Canadian life zone) ecological associations. These animals construct a conical
shaped lodge in which a family group lives throughout the year . The lodge is of critical
value to maintenance of the beaver population . One litter of kits is produced each year ;
they are born between late April and early July after a gestation period of 128 days . Kits
and yearlings co-inhabit the lodge with the adult pair . When they attain 2 years of age
they are forced to leave ; females can breed at 2 .5 years of age . Due to the animal's
dependency upon flowing water and the associated riparian vegetation, the riparian wildlife
habitat is ranked as being of critical value to beaver populations .
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The red fox is a yearlong inhabitant of the biogeographic area that surrounds the project
site . The substantial valued use area for the red fox would include all wildlife habitats
extending from the cold desert through the montane (Canadian life zone) ecological
associations. Almost nothing is known of their population dynamics . Without doubt a
crucial period for the red fox is when they are caring for young in the den. Dens while
being inhabited are a critical use area .

The gray wolf is a historic inhabitant of the biogeographic area that surrounds the project
site. Currently its relative abundance is so low that the animal is listed as endangered with
extinction . The wolfs substantial valued use would be represented by any remote habitat
in any ecological association .

Black bears are inhabitants of the biogeographic area that surrounds the project site .
Their substantial valued use area is represented by all natural wildlife habitats (excluding
the pasture and fields and urban or park types) extending from the submontane into the
montane (Canadian and Hudsonian life zone) ecological associations . These animals go
into a semi-hibernation during winter . During this crucial period, which may last from
December through March, the animal secrets itself in a den in order to conserve body
energy reserves. The young are born in the den during January or February . Dens while
being inhabited represent a critical valued use area for bears .

Many of the members of the family mustelidae are known to inhabit the biogeographic area
that surrounds the project site. They are all protected and classified as furbearers,
short-tailed and long-tailed weasels, mink, wolverine, ,marten, badger, striped and spotted
skunks . Additionally, raccoon and muskrat, although not furbearers, are also inhabitants
of the biogeographic area that surround the project site .

The substantial valued use area for short-tailed and long-tailed weasels, mink, muskrat
and raccoons is the riparian habitat . Weasels, which are inhabitants of the project site,
do make some use of other habitats that are proximal to riparian zones . Muskrats and
raccoons are restricted to riparian habitats of the cold desert and submontane ecological
association ; thus, they are not found on the project area . The long-tailed weasel can be
found from the cold desert up into the montane (Canadian and Hudsonian life zones)
ecological associations . The short-tailed weasel and mink populations extend their use
from the submontane into the montane ecological association. It is important to note that
the weasel is restricted to the Canadian life zone ; where as the mink utilize the Canadian
and Hudsonian life zones .

The substantial valued use area for marten and wolverine is the montane ecological
association. The marten does not utilize the Alpine life zone but the wolverine can be
found at that elevation . Both species could be found in the environs of the project site .

The substantial valued use area for badger and skunk span all wildlife habitats other than
dense forests in the cold desert, submontane and montane (Canadian life zone) ecological
associations . Skunks show some preference for habitats proximal to water . Skunks and
badgers are dependent upon a suitable prey source .
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A crucial period for maintenance of all fur bearers, raccoons and muskrat populations is
when they have young in a nest, den or lodge . Such sites are critical for reproductive
success.

Bobcat, Canada lynx and cougar are known to inhabit the biogeographic area that
surrounds the project site . For all of these species a crucial period for maintenance of
their population is when the female has her young secreted at a den site . It is also crucial
to their survival that a female accompanied by young not be killed or harassed .

The substantial valued use area for bobcats extends from the cold desert through the
submontane and into the montane (Canadian life zone) ecological association . The
bobcat is normally associated with precipitous terrain, but has been observed in every
wildlife habitat within the aforementioned ecological associations .

The substantial valued use area for the Canada lynx is restricted to the Canadian and
Hudsonian life zones of the montane ecological association . Normally, this cat would only
be expected to utilize riparian and forested wildlife habitats . The lynx is similar to
predation habits to the bobcat .

The substantial valued use area for the cougar extends from the submontane into the
•

	

montane (Canadian and Hudsonian life zones) ecological association . Due to the
dependance of the cougar upon mule deer as a prev source . a rankina of the lion's
seasonal distribution parallels that of the deer .

Mule deer are inhabitants of the biogeographic area that surrounds the project site . Their
substantial valued use area spans all wildlife habitats extending from the cold desert
through the submontane and montane ecological associations . In some situations deer
show altitudinal migrations in response to winter conditions . There are, however, habitats
where deer reside on a yearlong basis .

Migration of mule deer from summer range to winter range is initiated during late October ;
probably, the annual disturbance of the fall hunting season coupled with changing weather
conditions is the initial stimulus . The onset of winter weather reinforces the deer's urge
to migrate and continued adverse weather keeps the deer on the winter rage .

A portion of the area represents winter range for mule deer herd unit 30 . Winter ranges
for mule deer are all ranked as being of high-priority value to the animal (inhabited
between November 1 and May 15) . During winters with severe conditions the higher
elevation portion of the winter range becomes unavailable to deer due to snow depth .
Although, no critical winter range is found on the project area, the access route passes
through high-priority and critical valued use areas .

Mule deer fawn during the month of June . The wildlife habitats extending from the
pinion juniper through the shrubland and into the aspen type probably represents the
fawning area. All riparian areas are of critical value for fawning and maintenance of ther deer population . To date no specific areas showing annual use for fawning are known .
It is important to note that June represents a crucial period for maintenance of deer
populations .
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Agriculture areas nearby (Gordon Creek Wildlife Management Area) to the project area
are utilized yearlong by mule deer. Their use is intensified during the winter and spring
periods .

Moose are inhabitants of the biogeographic area that surrounds the project site . Their
substantial valued use area spans all wildlife habitats in the montane ecological
association except those associated with the Alpine life zone . Migration of moose from
summer range to winter range is initiated during late November . Winter ranges are usually
inhabited by moose between December 1 and May 15 each year . Calving takes place in
the riparian or adjacent forest habitats during June .

Rocky Mountain elk are inhabitants of the biogeographic area that surrounds the project
site . Their substantial valued use area spans all wildlife habitats extending from the
submontane through the montane ecological association . Elk do not show as strong of
altitudinal migration as mule deer do in response to winter conditions, but they do migrate
to wintering areas .

Migration of elk from summer range to winter range is initiated during late October ;
probably, the annual disturbance of the fall hunting seasons coupled with changing
weather conditions is the initial stimulus . The onset of winter weather reinforces the elk's
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urge to migrate and continued adverse weather keeps elk on the winter range .

A portion of the area represents winter range for the Manti elk herd unit 12 . Winter ranges
for elk are all ranked as being of critical to the animal ; these areas are usually inhabited
between November 1 and May 15 each year. During winters with severe conditions some
portions of the winter range become unavailable to elk due to snow depth . Traditionally,
some restricted portions of the winter range have shown concentrated use by the elk ;
these sites are ranked as being of critical value. Critical valued sites must be protected
from man's disturbance when the elk are physically present on the range .

Elk begin their migration back to summer range during mid-May and remain there
throughout October . Summer ranges on the project area support the Manti elk herd-unit
12 ; they are ranked as being of critical value .

Elk calf during the month of June . Their preferred calving areas are best described as
aspen forests with lush understory vegetation . All riparian areas on the summer range are
of critical value for calving and maintenance of the elk population . It is important to note
that June represents a crucial period for maintenance of elk populations .

In the future, if additional species of wildlife become of high interest to the local area, Utah
or the Nation, Hidden Splendor Resources, Inc., will make the required periodic updates
of project permits . Reclamation plans will be adjusted and appropriate recommendations
made.
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10.3.2.3 Birds

Two hundred forty-two species of birds, all of which are protected, are known to inhabit the
biogeographic area in which the mine plan and adjacent areas are located . It is possible
that one hundred thirty-eight of these species inhabit the project area .

Ducks commonly known as waterfowl are not known to utilize the project area . However
for short periods and on occasion or during different seasons of the year an occasional
bird, pair or flock may inhabit the area . All waterfowl are of high interest to the State of
Utah. Generally speaking, the riparian and wetland habitats encompassed by the project
and adjacent areas provide substantial valued habitats for waterfowl .

The period March 15 through July _15 would be ranked as being of crucial value to
maintenance of the waterfowl population . Following incubation, which dependent upon the
species may vary between 20 and 28 days and extend up until mid-August, the riparian
and wetland habitats represent a high-priority brooding area . Additionally, the wetland
habitat (only large open water areas or dense marshland) is of high-priority for seclusion
and protection of adult waterfowl during their flightless period when they moult . Males may
begin the moult in early June and both sexes and the young are capable of flight by
mid-August .

All wetlands and open water areas can become locally important as high-priority use areas
for waterfowl during peak migration periods in the spring (March 15 through May 15) and
fall (August 15 through October 15) .

The project and adjacent areas provides substantial valued habitat for a multitude of
raptors - turkey vulture, bald and golden eagles, four species of falcons (prairie, American
peregrine and arctic pere falcons, and American kestrel), five species of hawks (goshawk,
sharp-shinned, Cooper's, red-tailed and Swainson's hawks) and seven species of owls
(barn, screech, flammulated, great horned, pygmy, long-eared and saw-whet owls) . Many
of these species are of high federal interest . The project area was flown by the DWR on
June 5, 1989 and in 1995 with an intense search for the nesting of raptors (see Plate 10-
1) .

Realistically, nesting habitat does not exist on the project or adjacent areas for some of
these species. However, if a species were to nest on or adjacent to the project area, it
would have a specific crucial period during which the aeries would need protection from
disturbance; this period of time lies between February 1 and August 15 . Generally
speaking, when occupied aeries represent a critical valued site and need protection from
significant or continual disturbance within a one-half mile radius of the nest .

Golden eagles are a common yearlong resident of the mine plan area . No active aerie
territories are known inside the project area. An aerie territory is utilized by one pair of
eagles but may contain several nest sites . Golden Eagle/Prairie Falcon nests were
observed during the 1995 survey, Bill Bates (DWR) confirmed that they had not been nor
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were they inhabited recently . The nesting area surveyed by DWR is used by Golden
Eagles one year and by Prairie Falcons another year, only one species will use the nesting
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area any given year . Neither species used the nesting area show on Plate 10-1 in 1995 .
The raptor nests are located on a rock face at the head of Spring Two Canyon (Bill Bates) .

Should the raptor nests shown on Plate 10-1 become active during the operation of the
mine, mitigation for disturbance will be determined in consultation with UDOGM, USFWS,
and DWR, various methods will be explored and a decision made on a case by case basis .
A possible solution may be to cover specific raptor nests during the period of potential
subsidence to prevent habitation .

To date there are no known high-priority concentration areas or critical roost trees for
golden eagles on the project area . The mine plan and adjacent areas have been ranked
as being of substantial value to golden eagles .

The northern bald eagle is an winter resident (November 15 to March 15) of the local area .
There does exist a high-priority winter concentration area adjacent to the permit area . The
access route to the permit area dissects this use area . The mine plan area has been
ranked as being of substantial value to wintering bald eagles, therefore the permit area
may be used by the bald eagle . Historic data documents nesting activity by these birds
in the State. There is no known historic evidence of the northern bald eagle nesting on the
mine site .

The American peregrine falcon and the prairie falcon are yearlong residents of the mine
plan and adjacent areas . Each of these species utilized cliff nesting sites . Suitable
nesting habitat for the American peregrine falcon cannot be found on the mine plan and
adjacent areas . The falcon's period of use at the aerie site spans the spring and early
summer period-prairie falcon, April 15 to June 30 ; peregrine falcon, March 1 to June 30 .

The endangered arctic peregrine falcon is a winter resident (November 15 through March
15) of the local area . This species has not been observed to utilize the environs on or
adjacent to the mine plan area, however, its occasional presence would not be unlikely .
Therefore, the project area is ranked as being of limited value to this species .

The blue grouse is a yearlong resident of the project area . Adult' birds prefer open stands
of conifers. During winter the blue grouse feeds exclusively upon needles and buds of
douglas-fir and spruce trees. Thus, this wildlife habitat (spruce-fir forest) is ranked as
being of critical value to over-winter survival of the population during the crucial period of
December through February .

Blue grouse annually exhibit what has been termed as reverse vertical migration . That is,
during the spring months, they migrate from the high elevation spruce-fir habitat to lower
elevation sagebrush, pinion juniper or shrubland habitats. This movement is caused by
a need of the birds to feed on early developing vegetation . Such movement also facilitates
successful breeding, nesting and brooding of their young . Then as the year progresses,
they move to the higher elevations .

Territories for booming and breeding activities are critical to maintenance of the population
during the crucial period of mid-March through mid-June . The young blue grouse rely
heavily on insects for their protein needs during the first several months of development .
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The adult bird also shifts its diet during this period to include a high proportion of insects .
Brooding areas are ranked as being of high-priority value to blue grouse. As summer
progresses into the fall season the grouse consumes large quantities of berries .

The ruffed grouse is a yearlong resident of the project area . These grouse are usually
found in the continuum of habitats extending from aspen to shrubland types . But, during
winter they often roost in dense stands by conifers . Generally speaking ruffed grouse
prefer habitats lying within 0 .25 mile of a stream course ; such areas are ranked as being
of high-priority value to their population . During winter the ruffed grouse feeds exclusively
upon staminate aspen buds. Thus, this wildlife habitat (aspen forest) is ranked as being
of critical value to over-winter survival of the population during the crucial period of
December through February . During the remainder of the year their diet shifts to include
a wide variety of plant and insect material .

Ruffed grouse do not exhibit any type of seasonal migration . The males are polygamous
and will set up and defend territories against other breeding males . The focal point for
breeding activity is the drumming log ; all such logs are ranked as being of critical value to
grouse since they represent sites of historical use . Such territories are critical to
maintenance of the population during the crucial period of early March through May .

After breeding the female develops a nest site which is secreted on the ground and deep
within an aspen grove ; the nest is of critical value to maintenance of the ruffed grouse
population . - Upon hatching, which occurs in late May and early June, the young
accompanied by the hen immediately leave the nest. The young ruffed grouse while being
brooded rely heavily on insects for their protein needs during the first several months of
development. The adult bird also shifts its diet during this period to include a high
proportion of insects . Brooding areas are ranked as being of high-priority value to ruffed
grouse . The crucial period for brooding extends from hatching into mid-August .

The band-tailed pigeon is a summer resident of the project area . This bird is seldom
observed to utilize the Wasatch Plateau, but when observed the species is only
represented by a single bird, pairs or even less frequently a small flock . Since the
band-tailed pigeon's use of the Wasatch Plateau is best described as "occasional", the
environs associated with the project are only ranked as being of limited value to the bird .
Nesting birds secret their nest in trees within the spruce-fir wildlife habitat . Peak on-nest
activity occurs in late July and early August .

Mourning doves normally inhabit the project and adjacent areas, which represent a
substantial valued use area for these birds, between May 1 and September 15 each year .
They nest throughout most of this period and each pair produces two clutches. The
pinion juniper and riparian habitats are ranked as being of high-priority value for nesting .
Locally, mourning doves show two peeks in on-nest activity - early July and early August .
Successful nesting activities and any water sources are critical to maintenance of the
mourning dove population .

0

	

The yellow-billed cuckoo is a summer resident of the project area . This bird only nests in
the riparian wildlife habitat, therefore, such areas are of critical value to maintenance of
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this species. Little is known concerning the yellow-billed cuckoo. Its nest is represented
by a frail, saucer shaped structure of twigs and is always placed in brush or trees .

The black swift is a summer resident of the Wasatch Plateau. The montane ecological
association represents the swift's substantial values use area . Normally, the bird is
associated with a small flock that represents a colony . Black swifts are usually observed
soaring as pairs and they feed upon flying insects . A colony's nests are scattered along
precipitous terrain where the nest is often secreted behind a waterfall . Such a moist
habitat is not known to exist on the project area . Cliff and talus wildlife habitats are ranked
as being of high-priority value to the black swift . There is evidence that pair bonds are
long lasting and that a nest may be utilized in successive years .

The belted kingfisher is a yearlong resident of the project area . It is found only along
riverain systems and its substantial value use area extends from the cold desert through
the submontane and into the montane ecological associations . Therefore, the riparian
wildlife habitat represents a high-priority valued use area for this bird . It feeds exclusively
upon fish . The kingfisher's nest is always secreted within a burrow along stream banks
thus, dirt bank habitats along riparian areas are of critical value to this bird .

The pileated woodpecker is a species having high federal interest. The spruce-fir and
•

	

aspen wildlife habitats of the montane ecological association represent this bird's
substantial valued use area . It is important to note that the pileated woodpecker has never
been documented to utilize the environs of the biogeographic area that surrounds the
project site . In areas of the State where the bird is known to exist, it is a yearlong resident
with a relative abundance considered to be rare .

The Williamson's sapsucker is another species having high federal interest . Typically, the
substantial valued use area for this species is the spruce-fir habitat of the Hudsonian life
zone in the montane ecological association. Therefore, the spruce-fir habitat of the
Canadian life zone on the project site would only represent the substantial valued use area
for the yellow-bellied sapsucker. The yellow-bellied sapsucker is a yearlong resident of
the environs associated with the project area and it has a relative abundance considered
to be common . Where as the Williamson's sapsucker has never been documented to
utilize the environs of the biogeographic area that surrounds the project site . In areas of
the State where the Williamson's sapsucker is known to exist, it is a summer resident with
a relative abundance considered to be uncommon .

The Lewis woodpecker is also another species having high federal interest . Its substantial
valued use area is represented by riparian habitats characterized by cottonwood stands
and ponderosa forests. These habitats do not exist on the project site . It is important to
note that the Lewis woodpecker has never been documented to utilize the environs of the
biogeographic area that surrounds the project site . In areas of the State where the bird
is known to exist, it is a summer resident or only a transient . Its relative abundance is
unknown.

The purple martin is a summer resident known to inhabit the environs of the biogeographic
area that surrounds the project site . In Utah its substantial valued use area is represented
by open spruce-fir, aspen or ponderosa forest habitats of the montane ecological
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association. -The purple martin feeds on flying insects and may secret its nest within any
suitable above ground cavity .

The western bluebird is an uncommon summer resident known to inhabit the environs of
the biogeographic area that surrounds the project site . Where as the mountain bluebird
is a common yearlong resident of the area . Both birds are cavity nesting species . The
western bluebird nests from the pinion-juniper habitat of the submontane ecological
association up into the lower forest habitats within the Canadian life zone of the montane
ecological association . The mountain bluebird utilizes the same continuum of habitats for
nesting, but also extends its nesting use across the Canadian and Hudsonian life zones
and into the Alpine life zone . During winter both species show elevational and longitudinal
migrations; they then utilize all habitats associated with the cold desert ecological
association. Therefore, the substantial valued use area for each species spans a broad
continuum of habitats . It is important to note that trees with cavities located on the project
area can be of critical value to bluebirds .

The grasshopper sparrow is a rare transient species known to inhabit the environs of the
biogeographic area that surrounds the project site . It only frequents dry grassland areas
in the desert scrub habitat of the cold desert and possibly into the submontane ecological
association during spring and fall migration periods. Since its use of such sites is best
described as "occasional", those habitats in the region are only ranked as being of limited
value to the birds .
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Reptiles

Reptiles, all of which are protected, are known to inhabit the biogeographic area in which
the mine plan and adjacent areas are located. It is probable that sixteen reptile species
inhabit the project area .

The Utah milk snake is a yearlong resident animal of the project area . Its substantial value
use area encompasses all wildlife habitats extending from the upper Sonoran (cold desert
life zone) through the submontane (Transition life zone) and into the montane (Canadian
and possibly Hudsonian life zone) ecological association . Although its use area spans a
multitude of habitats, the animal is extremely secretive, mostly nocturnal and is often found
inside or under rotten logs, stumps, boards, rocks or within other hiding places . At night
they can be found in the open where they hunt for small rodents, lizards and other small
snakes. Occasionally, the milk snake may take small birds or bird eggs .

The milk snake may live beyond twenty years and it becomes sexually mature during its
third spring season . After mating, which occurs during spring or early summer when they
are leaving the den, female milk snakes produce clutches which average seven eggs. The
eggs are secreted in a moist warm environ and then abandoned ; incubation lasts 65 to 85
days . The site where an individual snake has deposited its clutch of eggs is of critical
value to maintenance of the species. The Utah milk snake was listed in 1995 as a
sensitive species native to Utah .

The Utah Mountain King Snake is a yearlong resident animal of the project area . Its
substantial value use area encompasses all wildlife habitats extending from the
submontane (Transition life zone) into the montane (Canadian and possibly Hudsonian life
zone)ecological association . Little is known concerning this reptile except that it frequents
areas of dense vegetation and that it is often found near water. It's life history and food
habits parallel that described for the Utah milk snake .

To date snake dens, which are protected and of critical value to snake populations, have
not been identified on or adjacent to the project area . It is important to note that inventory
for such has not been attempted. If the company at some later time discovers a den it
should be reported to the DWR . If a den(s) is currently known, its location must be
included with the permit application .

No reptiles which are known to inhabit the mine area are federally listed as a threatened
or endangered species .

Amphibians

Six species of amphibians, all of which are protected, are known to inhabit the
biogeographic area in which the mine plan and adjacent areas are located . It is probable
that all of these species inhabit the project area .

10 .3 .2.4 Reptiles and Amphibians
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The tiger salamander is a yearlong resident animal of the project area. The substantial
value use area for the adult form is represented by any moist underground site or any
similar habitat such as inside rotten logs, cellars or animal burrows . Such sites can be
found within any wildlife habitat extending from the cold desert (upper Sonoran life zone)
through the submontane (Transition life zone) and into the montane (Canadian life zone)
ecological association. The larva form, often referred to as a mud-puppy, is a gilled animal
that must remain in water within the above described ecological associations . It is
interesting to note that the larva may fail to transform into an adult, even after their second
season, and they can breed in the larva condition .

Once the larva is transformed into the adult form the animal is primarily terrestrial .
Salamanders do migrate to water in the spring for breeding and may remain there during
much of the summer. Such as intensive use area would be ranked as being of high-priority
value to the animal . In September the newly transformed animals leave the water to find
suitable places to spend the winter .

The tiger salamander breeds from March through June and is sexually mature after one
year. The male deposits a small tent-shaped structure containing a myriad of sperm on
the pool bottom . During courtship the female picks up this structure in her cloaca ; then the
eggs are fertilized internally before or just at the time they are laid . The eggs, singly or in

. small clusters, adhere to submerged vegetation ; after 10 to 12 days they hatch .
Obviously, a critical period for maintenance of the population is when breeding
salamanders, eggs or their larva are inhabiting a water .

Post-embryonic development of a salamander's larval form progresses at a pace
somewhat controlled by water temperature ; in some cold waters the larva may not
transform into an adult and drying up of a pool may hasten the process .

Migration to or from water usually occurs at night, during or just after a rain storm . When
inhabiting terrestrial sites the tiger salamander is most active at night, particularly on rainy
nights, from March through September.

Larva, when small feed on aquatic invertebrates and become predacious to the point of
cannibalism when they are larger . Food items for adults include insects, earthworms and
occasionally small vertebrates .

No amphibians which are known to inhabit the mine area are federally listed as a
threatened or endangered species .

10.3.2 .5 Aquatic Organisms

No fish were seen or collected in either the North Fork Gordon Creek or Beaver Creek
(DWR, 1981 a) . Robert G. Valentine, DWR Director reports cutthroat trout have been
observed in Gordon Creek in the past several years, we assumed he is referring to the
North Fork of Gordon Creek which flows south of the permit boundary (DWR
correspondence with UDOGM, October 31, 1996) . As a point of information employees
of Gordon Creek Coal Company requested that trout be planted in the North Fork of
Gordon Creek in the early 1980s . With permission and assistance from the DWR the trout
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were planted by coal company employee volunteers . The Gordon Creek No . 2/7/8 Mines
Mining and Reclamation Plan stated in their 12/15/92 submittal that "cutthroat trout have
been planted in the North Fork of Gordon Creek" .

Through the past ten to twelve years the fish have survived with the care taken by the
Gordon Creek Coal Company to maintain the quality of the water discharged into North
Fork of Gordon Creek . Hidden Splendor Resources, Inc ., intends to continue the
maintenance of the water quality necessary to encourage all aquatic life by controlling
sediment and contaminants associated with the mining operation from entering the North
Fork of Gordon Creek .

The benthic macro invertebrate community of North Fork Gordon Creek was surveyed by
the DWR and Western Resource Development in 1980 and 1981 . Appendix 10-2 contains
a figure showing the location of the sample sites discussed below .

Site NFG-1 was located about 250 meters above the Bryner Creek confluence, in the
vicinity of remnants of an earlier mining episode . The main flow pattern was riffle, although
a few small pools were formed behind larger boulders and along the banks. Mean water
depth was 35 cm, and stream width averaged 2 .1 meters. In the sample area, rubble
dominated the substrate, but sand gravel, and a few boulders were also present . Slow
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velocity areas had a small amount of silt on the substrate . Riparian vegetation was
scattered and provided an incomplete canopy . Primarily riparian species were Quaking
Aspen, Blue Spruce, and willows on the north bank, and Gamble's Oak and Quaking
Aspen on the south bank. Banks were eroded and void of vegetation on several bends in
the site area .

Twenty taxa of seven major groups were found at Site NFG-1 in three pooled Surber
samples (Appendix 10-2) . The midge Chironomidae (Diptera) and the mayfly Cinygmula
sp . (Heptageniidae) were the most common aquatic invertebrates collected (33 .9 percent
and 21 .2 percent, respectively) . Early instars of the stonefly family Perlodidae, the mayfly
Baetis sp. (Beatidae), and caddisflies Hydropsyche sp . (Hydropsychidae) and
Oligophleboides sp. (Limnephilidae), and the crane fly Antocha sp . (Tipulidae) were
moderately common (2.4 percent, 5.7 percent, 12.1 percent, 16.0 percent, and 2.0 percent,
respectively) .

Moderately high readings of alkalinity, hardness, and pH were obtained . Dissolved oxygen
and water temperature were not abnormal .

Site NFG-2 was located about 30 meters (m) below a water withdrawal point and old
concrete abutments, several pools were within the area sampled, but riffles were the
dominate flow pattern. Average stream width and depth were 2.8 m and 20 centimeters
(cm) respectively . Rubble and gravel were the primary substrate types in the riffles, while
sand and silt were the main substrate in the pools and had partially filled the interstitial
spaces among rubble in the riffles . Dense willow stands provided an almost complete
canopy over the stream in the study site .
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The aquatic invertebrate community of Site NFG-2 was much less diverse and had
significantly fewer members then Site NFG-1 . In the three pooled Surber samples
Baetissp . was the most abundant organism (63.6 Percent); Oligochaeta and
Hesperophylax sp. (Limnephilidae were moderately common (14 .5 percent and 9.1
percent, respectively) . All other taxa were represented by less than five individuals .

Dissolved oxygen, alkalinity, and pH were slightly higher than at Site NFG-1 (Appendix 10-
2). Hardness and water temperature were not different .

The aquatic invertebrate communities were significantly different at the two sites . The
probable reason for the change was the increased sediment load at the lower site to which
the unpaved roads may contribute . However, much of the siltation is probably natural,
since the stream and its tributaries drain areas of relatively erodible soils . In addition,
"riparian" vegetation changes from aspen, conifers, and dense shrubs to more open
stretches often dominated by sagebrush with only scattered trees .

The conclusion that the shift of macro invertebrates is related to siltation is supported by
the ecologies of certain key species . The best example is the reversed abundances of
Cinygmula sp ., which is best suited for clinging to coarse substrata, and Baetis sp ., which
is ambulatory and thus able to move freely along a silty bottom .

Macro invertebrates in the Beaver Creek drainage were sampled in late April and middle
June 1981 at stations about 1 km above (BC-1), less than 50 m above (BC-2, and about
1 km below the confluence with an unnamed tributary in extreme northwestern Section 18 .
For convenience, the unnamed tributary is referred to in this report as "Spring Creek" the
site on this tributary is identified as SC-1 .

Site BC-1 was located near the western edge of the study area, in southeastern Section
2 . Both Beaver Creek and the intermittent tributary joining it near BC-1 were essentially
dry above the junction itself .

Riparian vegetation through this stretch was primarily wet grasses (Subalpine Moist
Meadow), but aspen and conifers were scattered along the creek and provided a spotty
canopy. Substrate was mainly gravel and small rubble, with a thin silt overburden in slow
stretches. The dominant flow pattern was riffle, but the low gradient reduced velocity to
about 0.5 m/sec. Mean stream with and depth were 60 cm and 5 cm, respectively .

The invertebrate community was composed of sixteen taxa . Chironomidea were the most
common organism (71 .9 percent of sample) . All other taxa occurred in comparatively low
numbers but the planarian Polycelis coronata, oligochaetes, the stonefly Zapada, the
mayflies Beatis and Cinygmula, and caddisfly Rhyacophila, and the cranefly Dicranota
were represented in moderate numbers (Appendix 10-2). The water at BC-1 was slightly
alkaline, and temperature was 14 degrees C . in June .

Site BC-2 was located just below several active and inactive beaver ponds and just above
the confluence with Springs Creek. The banks at and above BC-1 were eroded and
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unstable, apparently partly due to realignment of the stream because of the beaver activity .
Heavy use of the area by livestock probably contributed to this condition . Riparian Blue
Spruce, Subalpine Fir, and willows provided a partial canopy ; branches from terrestrial
fall-in and broken beaver dams cluttered the stream, but there were relatively few leaf
packs . Gravel and rubble were the most common substrate constituents, and silt covered
coarse substrata in slow-velocity reaches . The slight gradient and meandering character
of the stream near BC-2 resulted in several pools, but the dominant flow pattern was riffle .
Mean stream width and depth were 50 cm and 10 cm, respectively. Depth of pools did not
exceed 45 cm .

The mayfly Baetis sp. was the most abundant organism collected at BC-2 (44 .0 percent),
but six taxa (Planariidae, Oligochaeta, Cinygmula sp ., Rhycophila sp., Hesperophylax sp .,
and Chironomidae) occurred in moderate numbers .

The water at BC-2 remained slightly alkaline, but the slower flows and limited shading
resulted in warmer temperatures of 17 .5 degrees C. in June .

Site BC-3 was located in an area where the valley was broader and the stream was
incised. The most common vegetation on the flood plain was sagebrush, and shade was
provided only where the stream ran along the foot of a forested north-facing slope . Poor
bank stability resulted in a layer of fine sediments over the native gravel rubble substrate .
In pools the substrate was primarily sand and silt . Mean stream width was 90 cm ; depth
ranged from 10 cm in riffle-runs to 50 cm in pools . Several tree limbs were in the water,
but there was little leaf litter .

At least twenty-two invertebrate taxa were collected at BC-3 and no single taxon
dominated the community . Chironomids, the most common form, and the amphipod
Crangonyx, accounted for only 26 .8 percent and 20 .3 percent of the invertebrates
collected. Five taxa (Oligochaeta, Baetis sp ., Cinygmula sp ., Hydropsyche sp.) were
moderately abundant .

Chemical characteristics of the water at BC-3 were not significantly different from those
recorded at upstream sites, except that water temperature was slightly higher at 20
degrees C .

Site SC-1 was located on the unnamed tributary (Spring Creek), approximately 50 m above
its confluence with Beaver Creek and just below the spring which provides most (about 75
percent) of its flow, and its unofficial name . Above the spring, most of the flow was from
snowmelt during both the late April and middle June surveys. The stream was marked by
several abandoned and barely distinguishable beaver ponds, none of which appeared to
have held water for a number of years (based on vegetational re-establishment) .
Scattered Blue Spruce shaded portions of the stream, and grasses retained the banks .
The substrate was primarily sand and gravel interspersed with a few larger stones . Width
was not greater than 60 cm, and depth did not exceed 6 cm . The main flow pattern was
run ; no true pools were present in the sampled stretch .

The mayfly Baetis sp . and chironomids were the most common (51 .2 percent and 23 .0
percent, respectively) of the sixteen taxa collected at the site . Oligochaeta, Cinygmula sp .,
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Ceratopogonidae, and Dicranota sp . were found in moderate numbers . A caddisfly
Oligophlebodes, and a mothfly, Psychodidae, were unusual occupants of the creek .

The chemical characteristics of the water in the unnamed tributary were similar to those
of Beaver Creek ; the markedly colder temperature (1 degrees C .) was related to its
proximity to a spring and the fact that data were recorded in April at that site, versus June
at the Beaver Creek Site .

The invertebrate community of the creek changed notably in a downstream direction . Site
BC-1 produced the greatest number of organisms, but community diversity was lower than
at downstream sites. Nor were the downstream communities as completely dominated by
one or two taxa as was BC-1 . The invertebrate community of the unnamed tributary was
more similar to that of BC-1 than to BC-2 and BC-3 .

The differences in community composition and structure probably were at least partially
attributable to the overall character of the aquatic habitat . Site BC-1 was in a typical
subalpine zone, but at BC-2 and BC-3 the creek had emerged into a more open,
sagebrush-dominated terrestrial area with more erodible streambed material . Between
BC-1 and BC-3, several beaver ponds interrupted flow patterns, contributed to high water
temperatures, and altered the nutrient production and transport capabilities of the stream .

•

	

Relatively low diversity and chironomid dominance of the BC-1 invertebrate community
was partially a function of the ephemeral character of the stream in its upper reaches .

Streams subject to periodic desiccation are less likely to support a diverse community than
perennial streams and only those forms adapted to survival in such areas are likely to be
successful .

Although sedimentation was greater at BC-2 and BC-3 than at BC-1, the greater physical
stability of the system in the lower reaches contributed to greater community diversity .
Moreover, sediment transport probably did not exceed threshold tolerances of most
invertebrates occupying the lower reaches . Additionally, the reduced riparian canopy
below BC-1 and the beaver ponds enhanced autochthonous productivity for the benefit of
the invertebrate communities in the lower reaches . Such a change in the energy dynamics
of the system would allow forms unable to survive the "oligotrophic" upper reaches to
survive the more nutrient-enriched lower reaches .

Site BC-1 had no taxa unique to it, but two forms (Hydracarina and Chloroperlidae) were
shared only with Site SC-1 . In contrast, at least fourteen taxa were found only at Sites
BC-2 and/or BC-3. An explanation may be that Iligophlebodes sp . and Psychodidae are
not particularly common forms .

However, differences between the communities of the unnamed tributary and Sites BC-2
and BC-3 may be an artifact of season sampled rather than actual differences . Each form
peculiar to Site SC-1 very likely occurs in Beaver Creek but had already hatched when
Beaver Creek was sampled six weeks later.
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Seven forms (Oligochaeta, Baetis sp ., Cinygmula sp., Hesperophylax sp., Chironomidae
Tipula sp., and Dicranota sp.) were common to all sites . Each is a relatively large group,
has representatives in a variety of habitats, and is widely distributed .

More intensive sampling of Beaver Creek and its unnamed tributary probably would reduce
the number of taxa limited to particular reaches, but the patterns discerned would remain
similar.

Jewkes Creek provides a water source used by all species of wildlife which frequent the
area .

10.3 .3 Species of Special Significance

See Tables 10-1 and 10-2 .

10.3.3.1 Threatened and Endangered Species

Listed threatened and endangered species potentially present in the study are the
American Peregrine Falcon, which breeds in Utah ; Arctic Peregrine Falcon, which migrates
through Utah ; and Bald Eagle, which winters in Utah . Areas of potential occurrence
include riparian forests for the Bald Eagle, cliff areas in the region for the American
Peregrine Falcon, and upland areas for the Arctic Peregrine Falcon . Bald Eagles are
known to use riparian woodlands along lower North Fork Gordon Creek and the Price
River as winter roosts (DWR 1981 a) . If any endangered or threatened species are found
in the permit area they will be promptly reported the Division and the DWR .

The loggerhead shrike and willow flycatcher have been added to the list of sensitive
species occurring in Utah. The mine disturbed area elevation is high for the willow
flycatcher, but it may occur in the general area during the summer months . The
loggerhead shrike is a yearlong inhabitant of the Wasatch Plateau and is most likely found
in the mine area (DWR, 1990) .

The most likely raptors in the mine area are the Flammulated Owl and Cooper's Hawk,
which occur in the Wasatch Plateau and prefer wooded country, such as riparian and
conifer forests . With the availability of cliffs for nesting and open areas for hunting within
a relatively short distance the Prairie Falcon is a potential breeder in the area .
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TABLE 10-1

Federally Listed and Proposed Endangered Species in Utah
January 1996

Mammals Status

Black-footed ferret' Mustela niqripes E

Utah prairie dog Cvnomvs parvidens T

Birds

American peregrine falcon 2, Falco peregrinus anatum E

Bald eagle 4 Haliaeetus leucocephalus T

Southwestern willow flycatchers Empidonax tralii extimus PE

Whopping crane 3 Grus americanus E

Mexican spotted owl Strix occidentalis lucida T

Fish

Bonytail chub 5 Gila elegans E

Colorado squawfish 5 Ptvchocheilus lucius E

Humpback chub5 Gila cvpha E

Lahontan cutthroat trout Oncorhvnchus (Salmo) T
clarki henshawi

June suckers Chasmistes liorus E

Razorback suckers Xyrauchen texanus E

Virginia River chub Gila robusta seminuda E
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TABLE 10-1

Federally Listed and Proposed Endangered Species in Utah (Continued)

Fish

	

Status

Virgin spinedace

	

Lepidomeda mollispinis mollispinis

	

PT

Woundfin

	

Plagopterus argentissimus

	

E

Reptiles

Desert tortoises

	

Gopherus aqassizi

	

T

Snails

Kanab ambersnail 6

	

Oxyloma haydeni kanabensis

	

E

1

Utah valvata snail8

	

Valvata utahensis

	

E

Known historically, including two confirmed sightings in Utah in 182 .
2 Nests in Utah .
3 Migrates through Utah, no resident populations .
4 Wintering populations (only three known nesting pairs in southeastern Utah) .
s Critical habitat designated .
6 Critical habitat proposed .
' Emergency listing .
8 Only known historically .
The Arctic Peregrine falcon is protected as endangered (Utah) or threatened while migrating
through the 48 conterminous states under similarity of appearance provision .

E - Endangered PE - Proposed Endangered T - Threatened PT - Proposed Threatened

For additional information contact: U .S . Fish and Wildlife Service, 145 East 1300 South, Salt Lake
City, Utah 84115, Telephone : (801)524-5001
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Mammals

Grizzly Bear

Fisher

Black-footed Ferret*

Wolf

0

Utah Prairie Dog*

Dwarf Shrew

	

Desert Shrew

Red Bat

Mexican Big-eared Bat

Spotted Bat

Big Free-tailed Bat

Abert's Squirrel

Belding's Ground Squirrel

Richardson Ground Squirrel

Thirteen-lined Ground Squirrel

Spotted Ground Squirrel

Yellow Pine Chipmunk

Rock Pocket Mouse

TABLE 10-2

Native Utah Wildlife Species of Special Interest
Revised 1995

Ursus horribilis

Marten pennanti

Mustela nigripes

Canis lupus

Cvnomvs parvidens

Sorex nanus

Notiosorex crawfordi

Lasiurus borealis

Plecotus phvllotis

Euderma maculatum

Tadarida macrotis

Sciurus aberti, navaio

Spermophilus, beldin i

Spermophilus richardsoni

Spermophilus tridecemlineatus,

Spermophilus spilosoma

Eutamias amoenus

Perognathus intermedius
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EX

EX

EN

EN

T

S

S

S

S

S

S

S

S

S

S

S

S

S
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TABLE 10-2 (Continued)

Native Utah Wildlife Species of Special Interest

Mammals (Continued) Status

Wyoming Pocket Mouse Peroqnathus fasciatus S

Merriam's Kangaroo Rat Dipodomys merriami S

Desert Kangaroo Rat Dipodomys deserti S

Cactus Mouse Peromyscus eremicus S

Rock Mouse Peromyscus difficilis S

Southern Grasshopper Mouse Onvchomvs torridus S

Stephen's Woodrat Neotoma, stephensi S

Mexican Vole Microtus mexicanus S

Wolverine Gulo gulo S

River Otter Lutra canadensis S

Canada Lynx Lynx canadensis S

Birds

Passenger Pigeon Ectopistes miqratorius E

California Condor Gymnogyps califronianus EX

American Peregrine Falcon* Falco pereqrinus anatum EN

Bald Eagle* Haliaeetus, leucocephalus (Linnaeus) T

Whooping Crane* Grus americana EN



10-30

Chapter 10, Fish and Wildlife Resources
Hidden Splendor Resources, Inc. April, 2004 .

TABLE 10-2 (Continued)

Native Utah Wildlife Species of Special Interest

Birds (Continued) Status

Arctic Peregrine Falcon Falco pereqrinus tundrius T

Mountain Plover Charadrius montanus S

Snowy Plover Charadrius alexandrinus S

Long-billed Curlew Numenius americanus S

Yellow-billed Cuckoo Coccyzus americanus S

Lewis' Woodpecker Melanerpes lewis S

Western Bluebird Sialia mexicana S

Ferruginous Hawk Buteo regalis S

Swainson's Hawk Buteo swainsoni S

American White Pelican Pelecanus erythrorhvnchos S

Double-crested Cormorant Phalacrocorax auritus S

Caspian Tern Sterna caspia S

Purple Martin Progne subis S

Bell's Vireo Vireo bellii S

Grasshopper Sparrow Ammodramus savannarum S

Greater Roadrunner Geococcyx californianus S

Spotted Owl Strix occidentalis S

Osprey Pandion haliaetus S
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Birds (Continued)

White-faced Ibis

Great Blue Heron

American Bittern

Western Grebe

Black-crowned Night Heron

Pileated Woodpecker

Red-headed Woodpecker

Mountain Bluebird

Yellow-breasted Chat

Fox Sparrow

Loggerhead Shrike

Willow Flycatcher

Fish

Utah Lake Sculpin

Bonytail Chub*

Colorado Squawfish*

Humpback Chub*

Woundfin*

June Sucker*

TABLE 10-2 (Continued)

Native Utah Wildlife Species of Special Interest

Plegadis chihi

Ardea herodias

Botaurus lentiqinosus

Aechmophorus occidentalis

Nycticorax nycticorax

Dryocopus pileatus

Melanerpes erythrocephalus

Sialia currucoides

Icteria virens

Passerella iliaca

Lanius ludovicianus

Empidonax traillii

Cottus echinatus

Gila eleqans

Ptychocheilus lucius

Gila cypha

Plagopterus arqentissimus

Chasmistes liorus mictus
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Status

S

SQ

SQ

SQ

SQ

SQ

SQ

SQ

SQ

SQ

S

S

E

EN

EN

EN

EN

EN
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TABLE 10-2 (Continued)

Native Utah Wildlife Species of Special Interest

Fish (Continued) Status

Virgin River Chub* Gila robusta seminuda EN

Razorback Sucker* Xyrauchen texanus EN

Lahontan Cutthroat Trout* Salmo clarki henshawi T
(Not native to Utah)

Least Chub lotichthys phlegethontis T

Virgin River Spinedace Lepidomeda mollispinis T

Leatherside Chub Gila co ei S

Bear Lake Sculpin Cottus extensus S

Roundtail Chub Gila robusta robusta S

Colorado Cutthroat Trout Salmo clarki pleuriticus S

Bonneville Cutthroat Trout Salmo clarki utah S

Bonneville Cisco Prosopium qemmiferum S

Bonneville Whitefish Prosopium spilonotus S

Bear Lake Whitefish Prosopium abvssicola S

Piute Sculpin Cottus beldingi SQ

Reptiles and Amphibians

Relict Frog Rana . onca E
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Gila Monster

Desert Tortoise*

Western Spotted Frog

Desert Iguana

Chuckwalla

Desert Night Lizard

•

	

Western (Utah) Banded Gecko

Zebra-tailed Lizard

Many-lined Skink

Plateau Whiptail

Arizona Toad

Pacific Tree Frog

Speckled Rattlesnake

Mojave Rattlesnake

Sidewinder Rattlesnake

Utah Black-headed Snake

California Kingsnake

TABLE 10-2 (Continued)

Native Utah Wildlife Species of Special Interest

Reptiles and Amphibians (Continued)

Heloderma suspectum EN

Gopherus aqassizi EN

Rana pretiosa T

Dipsosaurus dorsalis S

Sauromalus obesus S

Xantusia vi ilus S

Coleonvx variegatus utahensis S

Callisaurus draconoides rhodostictus S

Eumeces multivirgatus gaigeae S

Cnemidophorus velox

	

S

Bufo microscaphus microscaphus

Hyla regilla

Crotalus mitchellii, pvrrhus

Crotalus scutulatus scutulatus

Crotalus cerastes cerastes

Tantilla planiceps utahensis

Lampropeltis retulus californiae
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TABLE 10-2 (Continued)

Native Utah Wildlife Species of Special Interest

Reptiles and Amphibians (Continued)

Desert Glossy Snake

Utah Blind Snake

Mojave Patch-Nosed Snake

Arizona Lyre Snake

Utah Mountain Kingsnake

Utah Milk Snake

•

	

Great Plains Rat Snake

Western Smooth Green Snake

Arizona eleqans S

Leptotyphlops humilis utahensis S

Salvadora, hexalepis mo'avensis S

Trimorphodon, lambda S

Lampropeltis pyromelena infralabialis S

Lampropeltis trianqulum taylori S

Elaphe uq ttata emorvi SQ

Opheodrys vernalis blanchardi

	

SQ

E - Extinct :

	

Any species that has disappeared in the world .
EX - Extirpated :

	

Any species that has disappeared, as a part- or full-time resident, from the state since 1800 .
EN - Endangered : Any species, subspecies or subpopulation which is threatened with extinction resulting from

very low or declining numbers, alteration and/or reduction of habitat, detrimental
environmental changes, or any combination of the above . Continued survival is unlikely
without implementation of special measures .

T - Threatened :

	

Any species which is likely to become an endangered species within the foreseeable future
throughout all or a significant portion of its range .

S -Sensitive : Any species which, although still occurring in numbers adequate for survival, has been
greatly depleted or occurring in limited areas and/or numbers due to a restricted or
specialized habitat. A management program, including protection or habitat manipulation,
is needed .

SQ - Status Questioned : Insufficient data available on which to base a reliable assessment as to status .

'`

	

Denotes Federally classified endangered or threatened species found in Utah .

Utah Division of Wildlife Resources, 156 West North Temple, Salt Lake City,
Utah 84116-315 .
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Williamson's Sapsucker was determined to breed in the study area during site-specific
field studies . The presence of this species is not surprising, because the open
aspen/conifer mosaic provides preferred nesting habitat (Crockett and Hadow 1974,
Crockett and Hansley 1978), and it has been reported as breeding in "all the mountainous
counties of the state' Hayward et al . 1976 p 120). Although no nests were located, the
status of Williamson's Sapsucker as a breeder was inferred from observations of courting
adults in spring and juveniles in late summer . The area in which the sapsuckers were
observed was an open aspen stand about 0 .5 km west of the mine site in southwestern
Section 18 . The nest, though not located, is believed to have been in an open stand of
mature aspen about 3/8 mi . west-north-west of the mine site .

The Purple Martin is known to occupy the area during the summer in open conifer or aspen
forests in the Wasatch Plateau region . Because these preferred habitats are widespread
in the study area, Purple Martins should be expected to occur occasionally . However,
none was observed during site-specific field studies .

10.4 Potential Impacts on Fish and Wildlife

Wildlife impacts typically can be categorized into three groups : loss or modification of
habitat, disturbance, and mortality .

Aquatic habitat loss along North Fork Gordon Creek apparently has not occurred, because
(1) the stream has not been significantly disturbed and (2) the intermittent stream near the
disturbed area does not offer good aquatic wildlife potential. Due to its remoteness from
the proposed disturbed area, the aquatic habitat of Beaver Creek probably will not be
affected by the mining operation .

The limited amount of surface disturbance associated with the mining operation will result
in minimal habitat loss during the life of the mine . Larger species of birds and mammals
(i .e ., deer, carnivores, and raptors) tend to avoid a working mine site . Most of these
species are likely to move freely around the mine site when not in operation and to quickly
re-inhabit the area after reclamation .

Two types of mortality potentially are associated with operation of the coal mines ; raptor
electrocution on unsafe power poles and mammal road kills. A raptor hazard survey was
conducted in the area in conjunction with baseline field studies . The results of this survey
indicate that the four-phase line running from the substation at the abandoned townsite of
National represents a potential hazard because of the closeness of two conductors on one
side of the cross-arm . However, the actual hazard probably is slight, because (1) the
positioning of the poles relative to adjacent topography would tend to limit use . This
conclusion was confirmed by raptor biologist Ron Joseph and Bruce Waddell of the U .S .
Fish and Wildlife Service, who visited the site in August 1981 .

A few kilometers to the east, along Consumers Road, the power poles are a more
prominent feature on the flat landscape and appeared to receive more use, especially
during the winter .
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All power lines to be constructed within the permit area will be designed to minimize
electrocution hazards to raptors . UP&L currently constructs all power lines to be raptor
safe, therefore power line towers will be designed to protect raptors in accordance with
regulations governing UP&L construction .

Mule Deer road kills along the North Fork Gordon Creek haul road have been monitored .
In the interval from May 1980 to May 1981, only two deer road kills were recorded ; this
represents a very small percentage of both the wintering herd and the total population of
the game management unit . Most of the road kill problem is along a stretch beginning
about 1 - 1 .5 km below the turnoff to Coal Canyon. The major factor contributing to
mortalities in this stretch is that the road passes through an area of sagebrush, chained
pinyon/juniper, and pasture maintained by DWR as winter habitat . The winter herd in this
area was about 500 animals in 1980-1981, and deer remained until late spring despite the
unusually mild winter (probably to take advantage of emergent alfalfa and range grasses) .

Robert G . Valentine, DWR Director reports "since the Beaver Creek Mine closed in 1992,
we are not aware of any road killed game west to the Wildcat Loadout" (DWR
correspondence with UDOGM, October 31, 1996) . Great Lake Timber Company has been
timbering on private land northeast of the Horizon permit boundary since Spring of 1995 .
A representative of Great Lake Timber Company estimated that their logging truck make
round trip to and from the logging camp every two hours during daylight . Their hauling
route runs from Section 12, R7E, T13S to Section 33, R9E, T13S on the county roads .
Since the DWR is unaware of any road killed game west to the Wildcat Loadout, we
presume the logging trucks have created minimal impact to the elk and deer along the
county road running through the Gordon Creek Wildlife Management Area . The logging
trucks were still operating as of June 18, 1996 and has operated through the winter months
(1995 - 1996) .

Hidden Splendor Resources, Inc., planned use of Consumer's Road for coal haulage is
expected to cause no more impact to the elk and deer populous than did the logging
operation in 1995 .

Impacts to aquatic ecosystems have been minor . North Fork Gordon Creek apparently
has sustained a change in the character of the macro invertebrates as a result of an
increased suspended load along the unpaved road below the mine site . Much of this
appears to be naturally related to soil erodibility, although the adjacent road and the water
collection point undoubtedly are contributors. The increased siltation below Beaver Creek
Mining Operation has had much less influence on the quality of the North Fork Gordon
Creek aquatic ecosystem than the low and variable flows .

Beaver Creek has been essentially unaffected by mining or exploratory drilling programs
in the Beaver Creek valley. This situation is not expected to change with an additional
mining operation .
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10.5 Mitigation and Management Plans

The small-scale surface disturbance associated with the mining operation will be mitigated
upon completion of the project by reclaiming the disturbed sites . The revegetation plant
mix includes herbaceous and woody species that are adapted to on-site conditions and
are of known value to wildlife for cover and forage . Details of the reclamation plan are
provided in Section 3 .5 .

Habitat loss associated with disruption or pollution of North Fork Gordon Creek will be
controlled through the runoff- and sediment-control plan . Details regarding this plan are
presented in Chapter 7 .

Impacts to wildlife will be further minimized by employee awareness programs which will inform
mine personnel of especially sensitive periods (e.g., the nesting season for raptors, fawning
season for deer) or habitats in the vicinity of the mine area . The awareness program will be
implemented as part of the mandatory mine safety training . Road kills will be mitigated through
the awareness program, speed limits, and game crossing signs . Mine personnel will be strongly
discouraged from leaving the disturbed area boundary .

Hidden Splendor Resources, Inc ., is sensitive to the hazard road-killed deer and elk pose to
•

	

feeding raptors and to other motorists . Therefore, Hidden Splendor Resources, Inc ., agrees to
remove road killed deer and elk from the road between the Wildcat Coal Loadout and the mine
site during mining operations . The occurrence of road kill will be reported to the DWR when they
occur or at a minimum on a quarterly basis . Should deer and elk road kills indicate a significant
increase, the DWR will be consulted for recommendations to minimize the road kill rates . A record
of the deer road kills for 1997 through December of 1999 is included in Appendix 10-1 per
discussion with Derris Jones - DWR (Habitat Manager) .

Many of the mitigation and impact avoidance procedures utilized in the following sections have
been drawn from information provided to the applicant by DWR personnel (Larry Dalton) .

In order to take extra precautions the following actions will be taken in order to minimize disruption
to the wildlife and the habitat surrounding the project :

Controlled speed limits on haulage roads to protect wildlife .

2 .

	

Wildlife habitats will be revegetated with beneficial species. Trees and shrubs will be
planted in clumps to provide shelter .

3 .

	

Pesticides will be avoided on the mine site . Herbicides may be used to control vegetation
growth in drainage ditches within the disturbed area .

4 .

	

Toxic materials will be safely stored on the mine site . All toxic materials will be fenced to
keep wildlife out, and taken to a disposal site .

10-37

April, 2004



•

	

Chapter 10, Fish and Wildlife Resources
Hidden Splendor Resources, Inc .

0

April, 2004 .

5 .

	

Native plants and berry producing shrubs will be planted for avian species during
reclamation .

6 .

	

Raptors and their offspring will be protected from disturbance and subsidence .

7 .

	

Electrical and other transmission lines will be designed in accordance with the regulatory
guidelines .

8 .

	

Due to the length of conveyors there should be no barriers . Cross unders can be installed
along the belt lines if needed .

Jewkes Creek provides a riparian habitat within the area to be disturbed by facility construction
for the Horizon mine . Due to road construction and improvement by Carbon County in the
immediate area, Jewkes Creek's channel has been realigned above and within the disturbed area .
This realignment shove has made available an area of approximately 1 acre which in time will
replace the riparian area disturbed by Hidden Splendor Resources, Inc. . Although the area is
more open, being less obstructed by topography, it does provide access to water by wildlife that
the steeper stream channels along Jewkes Creek do not . The realignment was done in the Fall
of 1995, over time the cover in the area will improve to provide more shelter for larger species of
wildlife. Livestock has been restricted from the area except for an occasional stray which may be
separated from the herd during movement to pasture on Beaver Creek .

Riparian areas provide wildlife a source of water and food ; a feeding and nesting site ; and a
resting or roosting site. Hidden Splendor Resources, Inc ., understands the importance of the
riparian area which they will disturb, therefore they have agreed to properly reclaim and improve
the riparian area .

Mitigation measures for riparian replacement have been discussed with Bill Bates of the DWR,
however the exact mitigation will be determined by Hidden Splendor Resources, Inc ., UDOGM and
DWR at a later date .

Fish and Wildlife Monitoring

A wildlife monitoring program will be conducted throughout the operational life of the mine as
required by regulatory agencies . The monitoring will utilize the services of an environmental
specialist or as necessary, professional consultants . The program will also ensure that sensitive
or critical use areas remain undisturbed by future activities and permit monitoring of reclamation
efforts upon completion of mining activities .

The monitoring program will be initiated upon opening the Horizon Mine : (a) reporting of deer or
elk road kills (see Section 10 .5), (b) Nest surveys as dictated by the regulatory agencies prior to
surface disturbance within the disturbed area boundary .
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10.5.1 Terrestrial Habitats and Wildlife

DWR (1981b) emphasized three basic aspects to migration and impact avoidance for the
terrestrial habitats at the mines : habitat and wildlife protection, reclamation, and wildlife
management .

Habitat protection measures center on avoiding especially important or sensitive areas, such as
riparian zones, and not using persistent pesticides, which would diminish the long-term health of
an ecosystem .

Reclamation is particularly important as a means of controlling erosion and restoring disturbed
areas to productive wildlife habitat. Recommended procedures in achieving the reclamation goal
include (1) planting a diverse mixture of native grasses, forbs, and where appropriate woody
species, (2) using seedling stock rather than relying solely on seeds for trees or shrubs, (3)
planting vegetation to create an edge effect by clumping selected shrub or trPP cncriP~ (4)
actually transplanting stock or turf from new disturbed sites to reclaimed sites, and (5) leaving
islands of natural vegetation in new disturbed sites .

Wildlife management is important for minimizing harmful effect (e.g ., fencing animals out of areas
containing toxic substances) and preventing damage to newly reclaimed areas (e.g., excluding
large herbivores and possibly controlling rodents) .

Direct impacts on springs and seeps on or adjacent to the permit area are not expected based on
past mining experiences in the area . However, if mining operations negatively impact these
features, Horizon plans to provide measures for replacement . See Chapter 7 for a discussion of
the permit area hydrology .

10 .5.1 .1 Mammals

For small mammals, most of which are secretive and have small home ranges, mitigation will be
almost totally related to habitat protection and reclamation (minimizing short and long-term habitat
loss) . For larger species the problem is complicated by their large home ranges, seasonal
movements, and sensitivity to disturbance .

Disturbance-related impacts will be mitigated to a significant extent by Hidden Splendor
Resources, Inc ., policies against harassing or hunting wildlife in the permit area by employees .
These policies will continue throughout the operation of the mine . Sensitive aspects of the
ecosystem will be avoided during future exploration, operation, and reclamation activities .

10.5.1 .2 Birds

Like small mammals, songbirds and other small species are most sensitive to habitat loss, and
mitigation will therefore focus on habitat protection and reclamation . In addition, active raptor
nests or nest trees will not be disturbed .
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Protection plans for raptor nests will be incorporated-in the following manner . An active raptor
nest will be verified prior to full pillar extraction being completed within 500 feet of an active nest .
If the nest is still active, full pillar mining will leave a 200 foot barrier around the nest location . If
the nest is inactive, a barrier of 100' will be left around the nest location . Mitigation of nests either
active or inactive being lost due to subsidence or other mine related causes will be corrected by
the placement of a replacement nest constructed under the guidelines and assistance of the
DWR. The replacement nest would be placed at or near the site of the lost nest .

10.5.1 .3 Reptiles and Amphibians

Besides minimizing habitat loss and restoring native vegetation, the principal mitigation measures
for reptiles will be to avoid killing individuals and to not disturb or destroy snake dens, amphibian
breeding ponds, and other sensitive use areas .

10 .5.2 Aquatic Habitats and Organisms

Hduiidi iuss or deterioratioi ui die North Fork Gordon Creek aquatic ecosystem wili be limited by
constructing a sediment pond to protect the stream from an increased sediment load from the
mine affected area . Additional details of these procedures for protecting stream quality are
provided in Chapter 7 of the mine permit application .

10.6 Stream Buffer Zone Determination

Refer to Chapter 7 for details concerning buffer zones, sedimentation, and runoff controls .
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HIDDEN SPLENDOR RESOURCES, INC .
Horizon Mine

Big Game Road Kill Fatality Report

* - Totals verfied by Derris Jones - DWR (Habitat Manager) 11/08/00

DEC. 2003

*

*
*

*
*

1st Quarter 2nd Quarter 3rd Quarter 4th Quarter
Year Employee

Killed
Other
Killed

Employee
Killed

Other

Killed
Employee

Killed
Other
Killed

Employee
Killed

Other
Killed

Total

1997
Deer 0 0 0 0 0 0 0 0 0
Elk 0 0 0 0 0 0 0 0 0

1998
Deer 0 0 0 0 0 0 0 0 0
Elk 0 0 0 0 0 0 0 0 0

1999
Deer 0 0 0 0 0 0 0 0
Elk 0 0 0 0 0 0 0 0 0

2000
Deer 0 0 0 0 0 0 0 2 2
Elk 0 0 0 0 0 0 0 0 0

2001

Deer 1 0 0 0 0 0 0 0 1
Elk 0 0 0 0 0 0 0 0 0

2002
Deer 0 0 0 0 0 0 0 0 0
Elk 0 0 0 0 0 0 0 0

2003

Deer 0 0 0 0 0 0 0 0 0
Elk 0 0 0 0 0 0 0 0 0
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CHAPTER 11

CLIMATOLOGY AND AIR QUALITY

11 .1 Climate

The climate can be characterized as and, specifically dry continental . The prevailing local low-level
meteorological influences are mountain-valley breeze systems . The low amount of annual precipitation is a
result of the Sierra Nevada and Cascade ranges which act as natural barriers and prevent moist maritime air
from the North Pacific from reaching the interior basins to the east . The Wasatch Mountains to the west of
Castle Valley and the Tavaputs Plateau to the north provide a shelter from storms associated with westerly
and northerly winds .

Average annual temperature for 1993 at Scofield (Skyline Mine) and Price are 37 .7 and 62 .1 degrees
Fahrenheit, respectively. Annual precipitation averages 27 .37 inches at Scofield (elevation 8710')and 10 .94
at Price (elevation 5700') . At the Scofield (Skyline Mine) monitoring station northwest of the mine area,
January is the coldest month (-9 degrees F .) and August the warmest (80 degrees F.) . The average annual
temperature at the mine site is estimated to ranges from 36°F to 45°F and the cumulative annual precipitation
ranges from 12 to 20 inches . The growing season ranges from 110 to 135 days .

Winds are generally light to moderate all seasons of the year . Strongest winds generally occur in the spring
with moderate to strong southerly flow for several days at a time .

Relative humidity is highest during the winter and lower in the summer . Mean annual relative humidity is
55%. As a result of low annual precipitation totals, low mean annual relative humidity, high percentage of
sunshine (absence of cloud cover), and moderate solar insulated intensity, evaporation rates are expected to
be rather high in this plateau desert region .

11 .2 Air Quality_

Regional impacts from coal mining operations on particulate air quality is expected to be minimal due to the
rapid fallout of particles with distance from the source and the existence of few mining operations in the
canyon .

Particulate matter is predominantly fugitive dust, the increase in concentrations of other pollutants (such as
sulfur dioxide, nitrogen oxides, carbon monoxide,and photochemical oxidants) are minimal . The primary
source of fugitive dust will be surface disturbance by construction equipment and haul trucks . Control
measures such as water and/or chemical stabilizers will be applied to the surface facility area to minimize
dust. The conveyor will be sprayed with water to control fugitive dust emissions .

Soil stockpiles will be seeded with a temporary seed mix to help protect the soil from erosion by wind and
precipitation. Once the vegetation is in place dust from the stockpiles will be minimal .

The Bureau of Air Quality issued an "Approval Order for Underground Coal Mine, Gordon Creek Canyon
Carbon County - BAQE-336-91" to Blue Blaze Coal Company on May 23, 1991 . Hidden Splendor
Resources, Inc ., will modify the existing approval order to include Hidden Splendor Resources, Inc ., as the
present operator of the mine .
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11 .2 .1 Mitigating Measures to be Employed to Control Air Pollutants

Due to the moisture content of the coal (4 .4%) and the water carryover from dust suppression sprays
underground, the potential for fugitive dust emissions from coal is minimal . Water sprays are used on the
continuous miners to eliminate coal dust at the working face underground . As coal is loaded onto the mine
conveyor, it is again sprayed with water for additional dust suppression .

Whether the coal drops from a chute or from a conveyor to the stockpile area, fugitive emissions will be
minimized due to the water carryover from the in-mine dust-suppression activities . Limited drop distances
from coal loading by front-end loaders to haul trucks will further reduce fugitive emissions during conveying
operations .

Coal haulage over unpaved road surfaces have the greatest potential for fugitive dust emissions . Mitigating
measures such as watering the road surface on an as-needed basis or using approved dust suppressant
chemicals will be used . Frequency of water and chemical dust suppressant application on the unpaved road
surfaces will be determined by visual observation of the degree of road dustiness . Furthermore, surface dust-
suppression activities will be extended to the loading pad .

Hidden Splendor Resources, Inc.,will control air pollutants in accordance with the specifications Air Quality
Approval Order BAQE-336-91 included in this chapter as Appendix 11-1 .

11 .2 .2 Air Quality Monitoring Plans

Neither the Utah Division of Air Quality and nor the U .S . Environmental Protection Agency have established
air quality monitoring network requirements for the area. Therefore, no air quality monitoring is planned for
the permit area .
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