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CHAPTER 1 

 GENERAL CONTENTS 

110 Minimum Requirements for Legal, Financial, Compliance and Related Information 

111 Introduction 

 

For information pertaining to this section(s) refer to the General Chapter 1 binder for Canyon Fuel 

Company, LLC prepared for the Fossil Rock Mine, Dugout Canyon Mine, Soldier Canyon Mine, 

SUFCO Mine, Skyline Mines, Banning Loadout and other operations. 

112 Identification of Interests 

112.100 Business Entity 

 

Fossil Rock Resources, LLC is a Limited Liability Company organized under the laws of Delaware 

on August 29, 2014 and is owned 100% by Canyon Fuel Company, LLC. 

 

For additional information pertaining to this section(s) refer to the General Chapter 1 binder for 

Canyon Fuel Company, LLC prepared for the Fossil Rock Mine, Dugout Canyon Mine, Soldier 

Canyon Mine, SUFCO Mine, Skyline Mines, Banning Loadout and other operations.  

  



 

 
 

112.200 Applicant and Operator 

 

For information pertaining to this section(s) refer to the General Chapter 1 binder for Canyon Fuel 

Company, LLC prepared for the Fossil Rock Mine, Dugout Canyon Mine, Soldier Canyon Mine, 

SUFCO Mine, Skyline Mines, Banning Loadout and other operations.  

112.300 Control Persons 

 

For information pertaining to this section(s) refer to the General Chapter 1 binder for Canyon Fuel 

Company, LLC prepared for the Fossil Rock Mine, Dugout Canyon Mine, Soldier Canyon Mine, 

SUFCO Mine, Skyline Mines, Banning Loadout and other operations.  

 

112.400 Coal Mining and Reclamation Operation Permit Applications  

Previous, Current or Pending - The following list describes permits held by Canyon Fuel 

Company, LLC, pending applications for permits, and permits recognized as necessary in the 

future for which no application has been filed.  Identification numbers of applications or permits 

are contained in the following list. Many of the agencies listed, however, have review 

responsibility only and may not have submitted a numbered permit. 

 

Approval Status/ 

Permit    Issuing Authority   Identification No. 

 

Mining and Reclamation State of Utah    Approved 

Permit C/015/0009 Department of Natural Resources   

Division of Oil, Gas and Mining  

 

Department of Interior 

U.S. Geological Survey and 

Office of Surface Mining 

 



 

 
 

Department of Agriculture 

U.S. Forest Service 

Manti La Sal National Forest 

 

U.P.D.E.S. Permit  Environmental Protection Agency Approved 

UT-0023728   and Utah D.E.Q. 

 

ID No. 42-01211  Mine Safety and Health  Mine  

    Administration – Utah   Approved 

 

ID No. 42-02662 Mine Safety and Health  Waste Rock Disposal 

Administration – Utah   Approved 

 

Air Quality   State of Utah    Approved  

Approval Orders  Department of Health    

DAQE-EN156760001-16 Division of Environmental Health 

 

Water Rights   State Engineer   Approved 

 

 

A table of the Canyon Fuel Company, LLC mining permits and operations is in General Chapter 1. 

 

Fossil Rock Mine   C/015/0009 

 

The issuing authority for the Canyon Fuel Company, LLC permits is the UDOGM. 

 

Operations held by Canyon Fuel Company, LLC and corporate structure are presented on Figure 

1-1 in the General Chapter 1 for Canyon Fuel Company, LLC.  Facility names, mailing addresses 

and permit numbers for these operations are provided in either Table 1-1 and/or Table 1-2.  For 

additional information refer to the General Chapter 1 binder for Canyon Fuel Company, LLC. 



 

 
 

112.500 Legal or Equitable Owner of the Surface and Mineral Properties  

 

Owner of the surface under Federal Coal Leases UTU-49332, UTU-64375, UTU-82996 and 

(ROW) UTU-65027 are: 

 

United States of America 

Department of Agriculture 

U.S. Forest Service 

Manti-La Sal Forest 

599 West Price River Drive 

Price, Utah 84501 

 

United States of America 

Department of Interior 

Bureau of Land Management 

Price Coal Office 

125 South 600 West 

Price, Utah 84501 

 

Lessee for the Federal Coal Leases and State of Utah Coal Lease is:  

Canyon Fuel Company, LLC 

9815 So. Monroe Street, Suite 203 

Sandy, Utah 84070 

Telephone: (801) 695-9107 

 

The Bureau of Land Management owns the mineral rights for the Federal Coal Leases and the 

State of Utah owns the mineral rights for the State Coal Lease. 

 

United States of America 

Department of Interior 

Bureau of Land Management 

Price Coal Office 



 

 
 

125 South 600 West 

Price, Utah 84501 

 

The Applicant owns 56.36 acres of surface and coal within the lease area. This surface and coal 

are owned by: 

. 

Fossil Rock Resources, LLC 

9815 So. Monroe Street, Suite 203 

Sandy, Utah 84070  

Telephone: (801) 695-9107 

 

 

A property ownership map of the permit area and adjacent area is presented as Plates 5-4.  No 

area within the lands to be affected by surface operations and facilities or within the area of coal to 

be mined is under a real estate contract. 

 

Coal mining and reclamation operations are listed on Table 1-1 and the corporate structures is 

presented on Figure 1-1 in the General Chapter 1 binder. 

112.600 Owners of Record of Property Contiguous to Proposed Permit Area 

 

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

permit boundary: 

United States of America 

Department of Agriculture 

U.S. Forest Service 

Manti-La Sal National Forest 

599 West Price River Drive 

Price, Utah 84501 

 

State of Utah 

School and Institutional Trust Lands Administration 



 

 
 

675 East 500 South, Suite 500 

Salt Lake City, Utah 84102-2818 

 

United States of America 

Department of Interior 

Bureau of Land Management 

Price Coal Office 

125 South 600 West 

Price, Utah 84501 

 

PacifiCorp 

1407 West N. Temple, Suite 310 

Salt Lake City, Utah 84116 

 

The following list contains the names and addresses of the owners of mineral acreage contiguous 

to the permit boundary: 

 

State of Utah 

School and Institutional Trust Lands Administration 

675 East 500 South, Suite 500 

Salt Lake City, Utah 84102-2818 

 

United States of America 

Department of Interior 

Bureau of Land Management 

Price Coal Office 

125 South 600 West 

Price, Utah 84501 

 

Pacificorp 

1407 West N. Temple, Suite 310 

Salt Lake City, Utah 84116 



 

 
 

 

112.700 MSHA Numbers  

 

Mine ID No. 42-00089, Waste Rock ID No. 1211-UT-09-00089-01. 

112.800 Interest in Contiguous Lands 

 

The applicant owns or controls, directly or indirectly, no legal or equitable interest in any lands 

contiguous to the permit area, with the exception of the SITLA Lease ML 51191 OBA and ML 

51192 OBA. 

 

112.900 Certification of Submitted Information 

 

Canyon Fuel Company, LLC hereby attests that the information contained in this permit document 

is true and correct to the best of their knowledge. 

113 Violation Information 

 

For violation information refer to Table 1-2 in the General Chapter 1 binder for Canyon Fuel 

Company, LLC prepared for the operations.  

114 Right-of-Entry Information 

 

Fossil Rock Resources, LLC owns the fee land on which the surface facilities are located.  The 

surface land was conveyed from PACIFICORP to Fossil Rock Resources, LLC by two Special 

Warranty Deeds (October 8, 2015).  The Special Warranty Deeds are recorded in Emery County 

at entry numbers 410236 and 412586. The Special Warranty Deeds are presented in Appendix 

1-1. 

 



 

 
 

The right to enter the leaseholds conveyed by the Federal Coal Leases is conferred to the lessee 

by the Mineral Leasing Act of 1920 and the leases themselves. Copies of Federal Coal Leases 

UTU-49332, UTU-64375, UTU-082996, and (ROW) UTU-65027 which grant the right to enter and 

conduct underground mining operations on the leased premises are presented in Appendix 1-1. 

 

The legal description of the Fossil Rock coal leases: 

 

Federal Leases 

Federal Coal Lease UTU-49332 - (380 acres +/-) - Assigned June 5, 2015 

Assignment Approved by BLM August 13, 2015 

T. 17 S., R. 6 E., SLM, Utah 

Sec. 25, S1/2NW1/4, W1/2E1/2SW1/4, W1/2SW1/4 

Sec. 26, SE1/4NE1/4, E1/2SW1/4NE1/4, E1/2SE1/4, E1/2W1/2SE1/4 

Original Lease Acreage 641.47, Relinquished Acreage 261.47, Remaining Acreage 380 (2009) 

  



 

 
 

 

Federal Coal Lease UTU-64375 - (260 acres +/-) - Assigned June 5, 2015 

Assignment Approved by BLM August 13, 2015 

T. 17 S., R. 6 E., SLM, Utah 

Sec. 26, S1/2SW1/4, W1/2SW1/4SE1/4 

Sec. 27, S1/2S1/2  

Original Lease Acreage 2764.01, Relinquished Acreage 2504.01, Remaining Acreage 260 (2009) 

 

Federal Coal Lease UTU-82996 - (80 acres +/-) - Assigned June 5, 2015 

Assignment Approved by BLM August 13, 2015 

T. 17 S., R. 6 E., SLM, Utah 

Sec. 25, E1/2E1/2SW1/4, SW1/4SE1/4 

Sec. 16, E2, SW4, S2NW4, NW4NW4 

 

Right-of Way (Waste Rock Site) 

 BLM Right-of-Way UTU-65027 - (25.85 acres +/-) - Assigned by BLM August 17, 2015 

Expires June 7, 2025 

T. 17 S., R. 7 E., SLM 

Sec. 34, SE1/4NE1/4, N1/2SE1/4, SW1/4SE1/4 

 

Surveyed Legal Description 

Township 17 South, Range 7 East, SLM 

Section 34: Beginning at point N820 39'28'W, 809.58 feet from the east 1/4 corner 

of Sec. 34; thence, S 740 09' 46" W, 246.23 feet; thence, S 270 14' 28" W, 647.59 

feet; thence, S 460 59' 05" W, 165.64 feet; thence, S 760 41' 51" W, 264.72 feet; 

thence, N 720 09' 12" W, 670.20 feet; thence, S 060 10' 47" W, 105.57 feet; thence, 

S 230 08' 12" W, 35.27 feet; thence, S 360 59' 41"W, 71.59 feet; thence, S 400 44' 

45" W, 114.04 feet; thence, S 230 37' 34" W, 93.77 feet; thence, S 600 40' 32" W, 

113.86 feet; thence, S 050 17' 52" E, 108.19 feet; thence, S 230 20' 37" E, 105.29 

feet; thence, S 240 38' 51" W, 61.70 feet; thence, S 310 19' 19" E, 129.90 feet; 

thence, S290 19' 58" E, 80.45 feet; thence, S 240 11' 44" E, 104.97 feet; thence, S 



 

 
 

470 47' 54" E, 168.95 feet; thence, S 400 17' 54" E, 87.31 feet; thence, S 170 50' 49" 

W, 43.32 feet; thence, S 72° 11' 49" E, 213.13 feet; thence, S 780 08' 28" E, 287.64 

feet; thence, N 110 43' 23" E, 86.24 feet; thence, N 730 40' 14" E, 120.87 feet; 

thence, N 170 04' 33" E, 74.31 feet; thence, N 140 20' 36" W, 65.70 feet; thence, N 

170 05' 06" E, 75.21 feet; thence, N 090 13' 24" W, 65.92 feet; thence, N 120 54' 35" 

W, 99.73 feet; thence, N 020 44' 30" W, 82.47 feet; thence, N 080 32' 17" W, 85.51 

feet; thence, N 010 39' 36" W, 104.82 feet; thence, N 170 50' 48" E, 218.03 feet; 

thence, N 760 41' 51" E, 353.88 feet; thence, N 270 14' 28" E, 629.52 feet; thence, 

N 500 42' 06" E, 123.74 feet; thence, N 740 09' 48" E, 113.70 feet; thence, N 150 50' 

13" W, 150.00 feet; to the point of beginning. Said parcel contains 25.85 acres 

more or less. 

 

 

Fee Property  

Special Warranty Deed (Parcel L3-11-1) (53.5 +/- acres) 

Beginning at the Southwest corner of the Northwest quarter of the Southeast quarter of Section 

25, Township 17 South, Range 6 East, SLB&M: thence North 160 rods; thence East 44 roads, 

more or less, to the center line of Cottonwood Creek; thence East 44 rods, more or less to the 

centerline of said Cottonwood Creek to a point 76 rods, more or less East of beginning; thence 

West 76 rods more or less to the point of beginning. 

 

Special Warranty Deed (Parcel L3-011-0003) (2.86 +/- acres) 

Beginning at a point which is West, 116 Rods, more of less from the Northeast corner of the South 

East quarter of the Northeast quarter of Section 25, Township 17 South Rand 6 East SLB&M.  

See Appendix 1-1 for a more complete legal description. 

 

 

 

Leases Right of Entry Acres Total 

(Acres) 

Federal Surface 720  



 

 
 

Private Surface 56.36  

BLM Right-of-Way 25.85  

  802.21 

   

 

The following legal description of the permit area reduces the acreage by 0.74 acres since the 

permit area will permanently reside on the western edge of the county road as opposed to the 

center line of the public road which is the fee coal and surface property line. 

 

Legal description of the mine site permit area leased and fee: 

 

T. 17 S., R. 6 E., SLM, Utah 

Sec 16, E1/2, SW1/4, S1/2NW1/4, NW1/4NW1/4 

Sec 25, S1/2NW14, SW1/4, SW1/4SE1/4, W1/2NW1/4SE1/4, W1/2SW1/4NE1/4, 

Portions of E1/2NW1/4SE1/4, E1/2SW1/4NE1/4 and area lying west of the west edge of 

Cottonwood Canyon Road  

Sec 26, SE1/4NE1/4, E1/2SW1/4NE1/4, E1/2SE1/4, E1/2W1/2SE1/4, S1/2SW1/4,  

W1/2SW1/4SE1/4  

Sec 27, S1/2S1/2 

 

Legal description of the waste rock site permit area leased: 

 

T. 17 S., R. 7 E., SLM, Utah 

Sec. 34, Portions of SE1/4NE1/4, N1/2SE1/4, SW1/4SE1/4 

 

 

The mining affected area, which is shown on Plates 5-3,5-4 and 5-5, includes federal and 

state coal leases, fee land and fee coal leases and the waste rock disposal site. 

 

Disturbed Area Legal Description 

 



 

 
 

Mine Site: Section 25: Portions of E1/2NW1/4SE1/4, E1/2SW1/4NE1/4, W1/2SW1/4NE1/ and 

area lying west of the west edge of Cottonwood Canyon Road 

 

115 Status of Unsuitability Claims 

 

To the best knowledge of Canyon Fuel Company, LLC, no portion of the area to be 

permitted is designated, or under study for being designated, unsuitable for mining. 

 

Since the Mine Facilities area was in use before passage of the Surface Mining Control 

and Reclamation Act of 1977, the unsuitability criteria were not applied to the existing surface 

facilities. 

 

Canyon Fuel Company, LLC does not propose to conduct coal mining or reclamation 

operations within 300 feet of any occupied dwelling.  Coal mining and reclamation operations 

have been or will be conducted within 100 feet of a public road. 

 

116 Permit Term 

 

Mining at the Fossil Rock Mine is scheduled to begin rehabilitation of the old works in 

2020/2021. Development mining will begin in 2022. Th applicant’s plan is to begin longwall 

production in an adjacent lease in 2026.  These dates will change depending on the coal market 

and the Applicant’s resources.  The mine plan for 2020 through 2023 with timing is presented on 

Plate 5-3. 

 

The perimeter of the mine workings encompasses approximately 802.21acres which is 

the acres affected by the mine. 

 

The disturbed area at the mine site is 10.39 acres (Plate 5-2). The disturbed area associated with 

the waste rock site is 15.82 acres (refer to Plate 4-1, Waste Rock volume of this M&RP).  



 

 
 

117 Insurance and Proof of Publication 

 
Certificates of Insurance issued to Canyon Fuel Company, LLC are located in the General 

Chapter 1 binder as prepared for the operations and on file with the Division. 

 

The newspaper advertisement appears in Appendix 1-2. Verification of the advertisement 

appearing in the appropriate newspapers will be added to Appendix 1-2. 

 

118 Filing Fee 

 

The filing fee was submitted/paid to the Division in 1985. 

 

120 Permit Application Format and Contents 

 

The permit application contains clear, concise, current information, in the format required by the 

UDOGM. 

 

130 Reporting of Technical Data 

 

The technical data submitted in the permit application is accompanied by the names of 

persons or organizations that collected and analyzed the data.  The technical data also contains 

the dates of collection and analysis of the data, and descriptions of the method used to collect and 

analyze data. A professional qualified in the subject, planed or directed the technical analyses. 

140 Maps and Plans 

 

The maps submitted in this permit application correspond to the format required by the 

regulations. 

 



 

 
 

Those portions in the mine plan area in which underground coal mining activities occurred 

before August 3, 1997 and from August 3, 1977 to May 3, 1978 are presented on Plate 5-1. 

150 Completeness 

 

CFC believes the information in the permit application for its operations to be complete 

and correct. 
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CHAPTER 2 

SOILS 

200 Minimum Requirements for Information on Soil Resources 
 

 210 Introduction 
 
The Mine is a previously disturbed site, having been in operation since l948.  As such, no 

pre-mining conservation or reclamation measures were taken and little stockpiling of soil from 

areas to be disturbed were done.  Likewise, no pre-mining studies were conducted in the 

disturbed area.  Accordingly, future reclamation plans will have to rely on existing soil to provide a 

suitable medium in which to establish new vegetation.   Fossil Rock has leased the Cottonwood 

Lease, although this lease will not be mined until permitted baseline information associated with 

the lease is provided in this chapter.   

 211 Description of Pre-mining Soil Resources 
 
The existing disturbed site has been compacted by heavy equipment and automobiles.  Some 

sections have also been subjected to years of oil, gasoline, and diesel fuel spillage.  Moreover, 

coal piles have existed at the site, causing crushed coal and coal dust to be mixed and compacted 

into the existing soil.  

 

The soils in the disturbed area support a streamside plant community of dominant narrow leaf 

cottonwood trees plus lesser numbers of Rocky Mountain Juniper, Chokecherry, Elderberry, and 

numerous understory species of shrubs, grasses, and forbs.  The transition zone on the same 

soil, but away from the stream and not yet on the steep Pinion-Juniper covered canyon slopes, 

has more juniper and pinion pine and is more open.  The understory is mostly grasses and 

sagebrush. 
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The area is useful mainly for wildlife, recreation, limited grazing and mining.  No cultivation could 

be established because of the steepness of the canyon.   

Selected text in this section was obtained from the Cottonwood Canyon Tract Environmental 

Impact Statement (EIS), Appendix 2-1. 

Soils overlying mountain side slopes and associated landforms are developing in limestone, 

sandstone, and shale parent materials.  These soils occur on slopes ranging from 5 to 80 percent 

and are typically moderately deep to very deep, well to somewhat excessively drained, and have 

"moderate" available water capacities.  The erosion hazard ranges from "low" to "high" but is typically 

"moderate" to "high" for the majority of these soils.  Soil textures are highly variable ranging from 

loams to very cobbly loams for surface soils and from sandy loams to extremely stony clay loams for 

subsurface soil horizons.  Coarse fragment contents (by volume) are similarly variable ranging from 

less than 15 to 40 percent and from less than 15 to 70 percent for surface and subsurface soils, 

respectively.  The pH values of these soils are typically above 6.5 to 7.0, though values as low as 5.6 

occur infrequently.  The primary limitations to map unit revegetation include steep slopes and slope 

instability. 

Sandstone and shale parent materials overlying slopes ranging from 20 to 80 percent dominate 

the canyon, escarpment, and associated landform soils of the lease area.  These soils are 

shallow to very deep, well drained, and typically exhibit "moderate" available water capacities.  

Erosion hazards are rated as "moderate" to "high.”  Textures range from sandy loams and loams 

to very stony loams throughout the profile.  Coarse fragment contents of surface soil horizons are 

typically less than 25 to 30 percent while subsurface horizons commonly exhibit percentages 

exceeding 50 percent.  The pH values of these soils range from 5.2 to 9.0, though values above 

7.0 predominate.  Steep slopes and droughty soils are the major constraints to revegetation of 

these units.  

Soils overlying ridges and associated mountainsides are forming in limestone, shale, and 

sandstone parent materials on slopes ranging from 5 to 60 percent.  The depth, drainage, and 

available water capacity characteristics of these soils are similar to those overlying canyon and 

escarpment landforms.  Erosion hazards vary from "low" to "high".  Surface soil textures range 

from loams and clay loams to gravelly loams with coarse fragment contents rarely exceeding 

25 percent.  Subsoil textures range from clay loams to very cobbly clay loams with coarse 
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fragment contents highly variable.  The pH values vary from 6.6 to 8.2.  Steep slopes and 

shallow soils limit the revegetation potentials of these units. 

Shallow to very deep, well drained soils with "low" to "moderate" available water capacities typify 

the ridges, benches, and plateaus of the lease area.  Limestone and shale are the dominant 

parent materials underlying slopes ranging from 5 to 60 percent.  The erosion hazards are 

typically rated as "low" to "moderate."  Surface soil textures range from loams to gravelly sandy 

loams while subsoil textures range from gravelly clay loams to extremely stony clays.  Coarse 

fragment contents vary from less than 15 percent to 65 percent throughout the profile.  The pH 

values range from 6.4 to 8.3.  Constraints limiting the revegetation potentials of these units 

variably include high surficial coarse fragment cover, high lime content, clayey subsoils, and 

steep slopes.  

Soils overlying valley bottoms and fans are developing in mixed alluvial and colluvial parent 

materials.  These soils occur on slopes of 30 percent or less and are typically very deep and well 

drained with "moderate" to "high" available water capacities.  The erosion hazard ranges from 

"low" to "moderate."  Soil textures typically range from sandy clay loams and loams to very 

cobbly clay loams with coarse fragment contents typically ranging from less than 15 to 

60 percent, increasing with depth.  The pH values of these soils typically exceed 7.8.  The main 

limitation to map unit revegetation is the potential for droughty soil conditions. 

No prime farmland soils occur within the lease area.   

 212 Topsoil Handling 

 
Topsoil salvaged in the future will be placed in a stockpile. Topsoil stockpiles will be constructed 

to reduce erosion of the stockpiles by either wind or water.  The topsoil stockpiles will be located 

on stable surfaces where they will not be disturbed by the mining operation.  Topsoil stockpiles 

will be seeded as soon as practical and berms will be constructed around the base of stockpiles 

where necessary to prevent loss of topsoil material from the stockpiles. Revegetation test plots 

were previously set up to determine the suitability of the existing disturbed soil as a growth 

medium. (see Vegetation Test Plots, Appendix 3-9-2).  Soil sample data is also included in 

Appendices 3-9-1 and 3-9-2, along with the vegetation test plot data. 

 

Supplemental soil may be required for future reclamation, and because the mining property to be 
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reclaimed was already disturbed, it was necessary to characterize the soil from adjacent 

reference areas.  These were chosen in two locations; as near as possible to the disturbed area 

and in areas determined, as well as could be done, to correspond in both soil type and vegetative 

community type to that of the disturbed area. Refer to Section 222 for additional information. 

 220 Environmental Description 
 

 221 Prime Farmland Investigation 

 
Lands on which surface coal mining and reclamation operations were conducted prior to August 

3, 1977 are exempt from prime farmland investigations.  The mine site was disturbed prior to 

August 3, 1977; thus, the pre-disturbed area would not have been classified prime farmland. 

Addition information is provided in Section 211.  A negative prime farmland determination is 

presented in Appendix 4.3. 

 222 Soil Survey 

 
Selected text and tables in this section were obtained from the Cottonwood Canyon Tract 

Environmental Impact Statement (EIS), Appendix 2-1. 

An Order III soil survey was completed for the Manti-La Sal National Forest and a draft report 

prepared in 1995 (Larsen, 1995).  The report consisted primarily of soil map unit descriptions, 

typical pedon descriptions, interpretive data, and a survey map depicting map unit boundaries at a 

scale of 1:24,000.  The report was reviewed by agency personnel, revisions made, and a second 

draft report issued containing updated soil information.  The second report, Soil Resource 

Inventory of the Manti Division Manti-La Sal National Forest, Utah (Larsen, 1997), was used 

herein to describe the soils overlying the lease area and to assess the potential impacts to the soil 

resource.  No site-specific soil baseline studies were conducted for the Cottonwood lease area 

as a part of this project. 

To initiate this project, existing soil survey information was requested from various sources.  A 

contact was made with a representative of the Natural Resources Conservation Service (NRCS) 

(Sasser, 1998) to determine whether this agency had conducted any soil surveys within the lease 

area.  Given that the entire lease area is managed by the USDA, Forest Service, no surveys had 

been performed by the NRCS.  Concurrently, the document titled Cottonwood Canyon Tract 

Lease-By-Application No. 8 (UTU-68012) (PacifiCorp/ Energy West Mining Company, 1997)    It 
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was found that this document contained soils information for only a portion of the proposed lease 

area.  Additional soils information (the baseline soil survey from which the Applicant had 

developed the lease area report cited above) for the entire lease area was obtained from the 

Manti-La Sal National Forest.  A copy of the revised baseline soil survey (Larsen, 1997), 

including a soil map of the proposed lease area, was used in this analysis. 

The proposed development plans for the lease area were reviewed to assess, initially, the 

potential impacts to the soils of the project area.  The proposal includes construction of two 

ventilation shafts and 16 drill pads.  No new road construction is planned though small road 

spurs may be necessary to access some drill pads.  Given this limited level of proposed 

disturbance, it was determined that the main issues with respect to the soils discipline would 

include the potential for slope failures at escarpment formations and other steeply sloping areas, 

as well as potential subsidence.  The revegetation potentials of the soils to be disturbed would 

also be of concern with respect to decreasing soil erosion and site stabilization potentials. 

A total of 15 soil map units, characterized by 23 soil families and four miscellaneous groupings, 

were delineated within the lease area at the Order III level (Larsen, 1997).  These soils are 

forming in response to the wide variety of parent materials, elevations, slopes, aspects, and rates 

of material weathering common to the lease area.  Consequently, these soils exhibit a wide 

variety of characteristics in terms of soil chemical and physical properties.  Plate 2-1, Soils, 

depicts the 15 soil map units delineated.  Table 2-1, Soil Characteristics Summary, presents 

edaphic data for selected parameters having a bearing on the salvage suitability of the dominant 

soils mapped as well as erosion hazard ratings assigned and primary limitations to map unit 

revegetation. 

Soils Identification and Descriptions - Four main soil types occur in the mine plan area, plus 

various thin soils among rocky outcrops and on talus slopes, which are designated as rockland 

(map symbols RoG and RY).   Two of the four developed soil types are dry stony soils of steep 

mountain slopes.  These are designated by the map symbols AbG (Very stony sandy loam 

complex) and CoG (Stony sandy loam complex).  A third soil type, designated SN (shaly colluvial 

land), is located on the top of Trail Mountain in areas that will not be disturbed by mining activities 

and therefore will not be considered further.  The fourth soil type, here designated by the map 

symbol R (for Riparian), is the principal soil type found in the disturbed area.  In the soil pit located 

north of the Mine disturbed area, it would be classified as an azonal soil or entisol, and probably 

an arent (from ar, L., to plow, meaning mixed horizons).  However, the soil is also located within a 
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mapping unit called the Kenilworth Series, which is also defined as a Xerollic Calciorthid Ardidisol. 

 

Kenilworth Series, which is also defined as a Xerollic Calciorthid Ardidisol is the soil of the canyon 

bottom along the stream.  It is characterized by numerous gravelly, silty, and sandy layers; but in 

the Reference Area it does not exhibit any soil profile development.  It is in alluvial soil that has 

developed from gravelly outwash brought down by the canyon stream during infrequent floods 

plus collected finer fractions deposited by wind and talus erosion.  It is a deep soil, exceeding 5 

feet and often attaining l0 or more feet, as may be seen at some eroded banks along Cottonwood 

Creek.  The soil pit dug in the Riparian Community reference area showed eight horizons (but no 

classic soil profile) including what appeared to be a buried soil profile from an earlier time. 

 

The streamside, or canyon-bottom soils were referred to as the Kenilworth Series in a prior 

classification (USDA, USDI, and UAES, l970), specifically to the KeE2 mapping unit.  This was 

called the Kenilworth very stony sandy loam of 0 to 20 percent slopes.  This soil is stony, 

well-drained, and moderately coarse textured.  In its broader distribution, this soil type occupies 

high benches on old dissected outwash plains below very steep mountains.  It forms in thick 

deposits of strongly calcareous (high lime) stony alluvium and supports a vegetative cover mostly 

of juniper and pinion.  The land use is mainly for wildlife, recreation, and limited grazing. 

 

In Cottonwood Canyon, at the site of the Mine plan area, the presence of the canyon stream has 

led to a well-developed streamside plant community of narrow leaf cottonwood trees and a lush 

understory of grasses and forbs.  This community is narrowly distributed along the stream 

course.  Higher up, it transitions into the Pinion-Juniper Community of the east-facing steep 

slopes of Trail Mountain.  Probably 25% or less of the Trail Mountain Mine disturbed area is 

located on soils of this canyon-bottom type within the Riparian Plant Community and its transition 

zone away from the stream, but still in the canyon bottom. 

 

Three of the above four soils that were found in the approved Mine Plan were also found on the 

Tract 2 Mine Plan Area.  They were RoG (rocklands), CoG (stony sandy loam complex), and 

AbG (very stony sandy loam complex). 

 

In addition, five other soil types were found within the boundaries of the Tract 2 Mine Plan Area 

(data taken from the Soil Conservation Service and U.S. Forest Service, Price, Utah).  The map 
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symbols and soil types are: ACl (Argic Pachic Cryoborolls), TU (Typic Ustorthents), TC (Typic 

 

Cryorthents), AC3 (Argic Pachic Cryoborolls), and AC2 (Argic Pachic Cryoborolls).  These soils 

are also located in areas that will be undisturbed by mining, and therefore will not be considered 

further. 

  222.100 Soils Map 

 
The soils are presented on Plate 2-1. 

  222.200 Soil Identification 

 
Soil identifications are presented in Section 222. 

  222.300 Soil Description 

 
Soil descriptions are presented in Section 222. 

  222.400 Soil Productivity 

 
The Soil Conservation Service estimated productivity for the Riparian Community to be 2500 

lbs/acre and the Grassland Shrub Community to be 900 to 1000 lbs/acre. (See Appendix 3-9-1). 

 223 Prime Farmland Soil Characterization 
 

Refer to Section 221.   

 224 Substitute Topsoil 

 
Topsoil resources were not protected during development activities from 1948 to 1967.  Little soil 

exists on the presently disturbed mine site.  What soil existed prior to commencement of mining 

activities has long been buried by construction of the pads and buildings.    With special 

handling, the disturbed land fill should provide a suitable seed bed for revegetation.  Special 
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handling will include removal of contaminated material and large coarse rock fragments (greater 

than 18 inches).  The large rock fragments will be used as rip-rap in channel restoration, buried 

with the fill, or randomly placed on the reclaimed surface.  Coal/refuse will be hauled to the 

Cottonwood Waste Rock Site for disposal. 

 

Contaminated soil material which contains greater than 50 percent coal fines, will be disposed of 

at the Cottonwood Waste Rock Site.  As determined by visual inspection, soil contaminated with 

oil and grease will be disposed of at an approved site.  The volume of such material cannot be 

accurately estimated; however, it will likely be less than two percent of total volume.   

 

There are no acid-or toxic-forming materials known to exist at this site.  If discovered acid-or 

toxic-forming materials will be disposed of on-site and covered with 4' of material or removed to 

the Cottonwood Waste Rock Site.   

 

Pad areas will be ripped for 12 to 24 inches to loosen the fill profile using the rippers on the dozer.  

Once backfilled and graded, the surface will be scarified with the teeth on the backhoe or using 

the tracks of the dozer to create "pockets" for water retention and root penetration.  Soil samples 

will be taken to identify the need for replenishment of various soil nutrients, as described below in 

“Post-grading Soil Sampling”.  

 

Soil Test Pits - The soils in the disturbed area were investigated by digging two soil pits.   The 

results of textural analysis from the Riparian Reference Area soil pit are shown in Table 2-3.  

Chemical tests are shown in Table 2-4.   

 

Soil mapping unit R1 - The top layer, which is not necessarily an A horizon, is 9 to 10 inches thick 

and is mainly a sandy clay loam texture having only about 5% rock over 2 mm diameter and 95% 

fine soil particles.  The finer soil fraction is 48% sand, 30% silt, and 22% clay.  Deeper layers 

show increasing percentages of rock (mainly gravel) down to layer 5, which suddenly reverts to 

less than one percent rock.  This layer is also thick (7 inches) suggesting an older soil A horizon 

buried by the present developing soil surface. 

 

Table 2-4 shows pH values ranging from 8.0 to 8.4 and slight salinity at the surface, increasing 

with depth.  It is highly calcareous soil, with an average phosphorus content of p = 2.0 ppm and a 
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potassium content of K = 217 ppm by the standard soil fertility test. 

 

The second soil pit was located in the Grassland Shrub Community on a steep northeast facing 

slope uphill from the coal loading piles of the disturbed area.  This is the mapping unit CoG or 

RoG.  It is a soil type that has been disturbed by the Mine operations, but only slightly.  Some of 

the lower steep hillside has been cut away to provide clean mine entrances and room for a coal 

pile.  About 75% or more of the disturbed area is represented by this soil type. 

 

The results of textural analysis are shown in Table 2-5 and of chemical analysis in Table 2-6.  

The Grassland Shrub soil was relatively shallow, bedrock being encountered at only 19 inches.  

The A horizon was 5 inches deep and consisted of 71.5% fine soil and 28.5% larger rock 

fragments by weight.  The fine soil fraction was a loam soil of 40.2% sand, 35.2% silt, and 24.6% 

clay.  Deeper layers increased rapidly in rocky material, silt, and clay fractions.  The pH ranged 

from 8.2 to 8.7 and the salinity from 0.3 to 0.4 mmhos/cm.  Phosphorus and potassium levels 

were much lower than the streamside soil of the canyon bottom.   

 

Soil textural analysis was performed in the lab using the Boyoucos hydrometer method with 50 

gram samples.  A sample of each soil horizon was sent to the Utah State University's Soil and 

Water Testing Laboratory in Logan, Utah for selected chemical analyses.  These analyses 

included a standard fertility test (pH, salinity by probe, phosphorus, potassium, texture, and lime); 

exchangeable cation percentage (CEC, Na, K, Ca, and Mg, extractable ion, saturation percent, 

and the water soluble ions listed above); and sodium absorption ratios (SAR) where the salinity 

was found to be high. 

 

Post-Grading Soil Sampling - The following text is from Appendix 2-8-3, Attachment C.  Soil 

sampling will be conducted at the time of final reclamation after earthmoving and recontouring 

procedures and prior to the seedbed preparation techniques (see Appendix 3-9-1 for more on 

reclamation and revegetation techniques).  

 

Sampling Design - Soil sample locations will be determined by a grid sampling design, placed at 

regular intervals on the grid. Distance between sample locations will be no more than 200 feet 

over the disturbed area. At each sample grid location two (2) composite soil samples will be 

collected: one sample from the top 12 inches and one sample from the underlying 36 inches.   
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Each sample will then be analyzed at a soil laboratory for their EC values.  To determine 

suitability for use the top 12 inches of the growth media needs to have EC values of 8 mmhos/cm 

(or less) and the underlying 36 inches of soils needs to have values less than 16 mmhos/cm.  A 

subset of 10-20 of these samples will be randomly picked and be analyzed for fertility.   As 

determined necessary, soil nutrients and amendments will be applied to the redistributed soil to 

establish the vegetative cover.  

 

In 1984, test plots were installed just north of the bathhouse at the Mine site.  The results 

of the test plot sampling were encouraging for the use of surficial materials as topsoil. 

(See Vegetation Test Plots, Appendix 3-9-2).  Soil sample data are included in 

Appendices 3-9-1and 3-9-2, along with the vegetation test plot data.  The test plots were 

destroyed when the new bathhouse was constructed in 1990. 

 

Certification of Reclamation Topsoil Suitability - The suitability of the substitute topsoil shall be 

certified by an approved laboratory in accordance with "UDOGM Guidelines for Management of 

Topsoil and Overburden, Table 1, 2, 3 & 7".  Only the substitute topsoil used in lieu of, or in 

conjunction with on-site overburden and topsoil will be tested. 

230 Operation Plan 

 232 Topsoil and Subsoil Removal 
 

The mine was operational before the 1979 State Act or the 1977 Federal Act. Having been 

constructed prior to the requirement to save and stockpile topsoil, the soils on the site were used 

in construction of the roads and pads and buildings. The remaining surficial materials are being 

compacted and mixed with crushed coal and coal fines. Operation and maintenance of equipment 

contributes oil, gasoline and diesel fuel to the soil in some places.  

Table 2-2, Surficial Salvage Depths, presents the depths to which soils of the disturbed area are 

suitable for salvage.  These depths were selected considering the limited disturbances proposed 

while assuming that the unsalvaged subsoils remain in place and would be available as a 

subgrade growth medium following facility decommissioning.  Map unit slopes were not 

considered since the range of slopes within a map unit often includes slope angles both 

accessible and inaccessible to salvage equipment.   



Canyon Fuel Company, LLC Mining and Reclamation Plan 
Fossil Rock Mine       April 2020 
 
 

2-11 

 

A single depth or a depth range is presented for each map unit component depending upon 

subsoil characteristics.  A depth range is indicative of transitional subsoils which would allow a 

deeper salvage depth considering the potential for soil blending during salvage.  Limitations to 

deeper salvage are also presented for each map unit component, as is descriptive information 

regarding soil map unit component landscape positions (Larsen, 1997). 

The soils overlying the project area exhibit a comparatively narrow range of characteristics with 

respect to salvage suitability.  Proposed total salvage depths typically range from 6 to 18 inches 

and include both surface and subsurface soil materials.  The main constraint to deeper soil 

salvage across the lease area is high subsoil coarse fragment content (>35% by volume).  Low 

pH values (<6.5), clayey subsoils, high free lime contents, and shallow depths to bedrock also 

constrain salvage depth for several units.  Refer to Section 224 for additional information. 

Cottonwood Creek Culvert - A post-law borrow pit was utilized on site to obtain fill material for the 

66" culvert for Cottonwood Creek. Topsoil was salvaged from the pit area and is stockpiled in a 

protected area just northwest of the intake portal for the mine. The pile has been revegetated and 

is further protected by installation of a silt fence around the bottom end. Please refer to Appendix 

2-8-1 for details on the borrow area.   

During the 1990 expansion of the disturbed area (0.471 acres) associated with the extension of 

the culvert (Appendix 7-13). Topsoil was removed and placed on an existing top soil storage pile 

and salvageable material at vegetation test plot location (at least the top 12") would be removed 

from and placed on the topsoil pile. It was estimated that an average depth of 16" of topsoil could 

be salvaged over 50% of the area of the culvert expansion resulting in approximately 200 cubic 

yards of topsoil.  

 

Map A in Appendix 3-9-1 shows 13 vegetation test plots in the vicinity of the culvert expansion and 

subsequent parking lot expansion. The area was estimated to be 100' X 150' and if 12" was 

salvaged that calculates to 555.5 cubic yards. The new ventilation portal constructed during the 

same year was in a previously disturbed area (approximately the 1940's, Appendix 5-3-7) thus no 

topsoil was salvaged.  

 

The borrow area (Appendix 2-8-1) used in the construction of the culvert expansion, etc. was from 

a pre-disturbed area, some topsoil was salvaged but the amount is not specified. By researching 

the existing information in the permit, it is estimated that there is 755.5 cubic yards of topsoil in the 
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existing topsoil pile. Surveying and topography for the pre-mined site is inadequate and was not 

used to estimate the topsoil in the pile. By measuring the stockpile area shown on Plate 3-7 the 

Applicant estimates the topsoil stockpile area to be 2322 square feet, in conjunction with the other 

information provided above the topsoil is approximately 8.6 feet deep in the stockpile. 

 

The methods described are followed when removing and storing soil resources that necessitate 

removal as a result of construction to facilitate new surface operations. Soil salvage will take place 

in two lifts where possible. The first lift layer will include the A horizon material to be stockpiled in 

one location and the second lift will include the remaining B and C horizons. B and C horizons 

would be stockpiled in a second adjacent location. These stockpiles will be graded to gradual 

slopes (2h:1v to 3h:1v) and seeded to promote surface stabilization. 

 

Where topsoil thicknesses of less than 6 inches are encountered, the topsoil and underlying 

unconsolidated materials (up to 6 inches total) will be removed and stockpiled together; the entire 

mixture will be treated as topsoil in compliance with R645-201-234.300. 

 

Where possible, soil removal will take place after vegetation has been removed that could 

interfere with soil salvage.  Topsoil will not be handled when saturated either during the initial 

stripping, spreading or final grading. 

 

 233 Topsoil Substitutes and Supplements 

 
See Section 224. 

 234 Topsoil Storage 

 
Topsoil stockpiles shall be placed on a stable site.  Stockpiled topsoil will not be moved until 

redistributed during reclamation operations unless approved by the UDOGM.  The piles will be 

protected from contaminants and unnecessary compaction that would interfere with revegetation. 

Topsoil stockpiles are protected by the establishment of a vegetative cover.       
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 240 Reclamation Plan 

  242 Soil Redistribution 
 

Once the buildings, mine equipment, coal piles and other structures and disturbances are 

removed, the existing disturbed area will be graded to the final configuration. If the existing soil is 

unsuitable for revegetation and supplemental soil is brought in, a depth of not less than six inches 

should then be applied and graded in preparation for seeding. Existing soil should prove adequate 

for plant growth. Refer to Sections 542 and 553 for Backfilling and Grading Plan. 

 

Soil Thickness. Topsoil will be distributed on areas with slopes less than 1h:1.5v that are to be 

reclaimed. Topsoil redistribution procedures will ensure an approximate thickness of six inches. 

 

Compaction. To prevent compaction of topsoil, soil moving equipment will refrain from 

unnecessary operation over spread topsoil. Front-end Ioaders and other wheel mounted 

equipment may be used to transport and dump topsoil. However, to minimize compaction, 

track-mounted equipment will be used to spread the topsoil. The topsoil will be disked or ripped, 

surface roughened, pitted, and/or deep gouged prior to seeding to help alleviate soil compaction, 

increase soil stability, and to increase water harvesting. 

 

Erosion. Erosion control measures will include surface roughing, pitting, and deep gouging. 

 243 Soil Nutrients and Amendments 

 
 
Existing soil or soils hauled in for the restoration of the disturbed soils may be supplemented with 

commercial fertilizers containing nitrogen, phosphorus, and potassium. The exact mixture and 

broadcast rate will have to be determined following tests on the soil used, refer to Section 224 for 

additional information. 

 244 Soil Stabilization 

 
Reclaimed soil areas will be stabilized to control erosion by application of mulch and regarding of rills 

and gullies.  Erosion control mats may be used if determined necessary to provide soil stabilization. 
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Rills and gullies that disrupt the reestablishment of vegetative cover or contribute to the degradation 

of stream quality will be regraded, the topsoil replaced, and reseeded. 

 

 250 Performance Standards 

 
Topsoil, subsoil and topsoil substitutes or supplements will be removed, maintained and 

redistributed according to the plan given under R645-301-230 and R645-301-240. 

 

References 

Larsen, D. M.  1995.  Soil Survey of the Manti-La Sal National Forest; Manti Division, Utah 
(draft).  USDA, Forest Service.  Price, Utah. various pages, appendices and maps. 

Larsen, D. M.  1997.  Soil Resource Inventory of the Manti Division; Manti-La Sal National 
Forest, Utah (draft).  USDA, Forest Service.  Price, Utah. Various pages, appendices and 
maps.   

PacifiCorp/Energy West Mining Company.  1997.  Cottonwood Canyon Tract 
Lease-By-Application No. 8 (UTU-68012).  PacifiCorp/Energy West Mining Company, 
Technical Services Department.  Huntington, Utah.  2 pp. + appendices and maps. 

Sasser, L.  Natural Resource Conservation Service.  Price, Utah.  Personal 
communication.  April 6, 1998. 

Soil Survey Staff, Natural Resources Conservation Service.  1996.  National Soil Survey 
Handbook, Title 430-VI.  U.S. Government Printing Office. Washington, D. C.  various 
pages.  

United States Department of Agriculture, U.S. Department of the Interior, and Utah 
Agricultural Experiment Station, l970, Soil Survey, Carbon-Emery Area, Utah. 

 

 

 



 

2-15 

 

Table 2-1: 
Soil Characteristics Summary 

Map Unit # & Landform  Surface/ Surface/ Surface/  Primary Map Unit 
Slope (%)/ or Soil Subsoil Subsoil Subsoil Erosion Revegetation 

Components (%) Location Depth
1
 Textures

2
 Coarse Frag. (%) pH Hazard

3 Limitations 

Map Units of Mountain Sideslopes and Associated Landforms 

8 (30-80) 

Greyback (40) Slopes & benches Mod. deep cosicl/vcosicl-xstcl 30/70 7.6/7.5-7.8 H Steep slopes, rapid 

Cryorthents (20) Slopes Varies sl-c/sl-c 5-65 Varies H runoff, landslides 

Echard (20) Slopes Deep+ sicl/c <15/<15 7.5/7.6-7.7 M 

25 (5-30) 

Doney (30) Slopes Mod. deep l-stl/l <15-20/<15 8.4-8.6/8.6-9.0 M High surface coarse 

Allens Park (30) Benches & slopes Mod. deep cl-scl/cl-coscl <15/<15-30 7.8-8.0/8.0-8.3 M fragments, droughty 

Repp (25) Ridges & slopes Mod .deep/deep scl/vgrscl <15/40-60 8.0/8.0 M-H 

100 (30-70) 

Gralic (40) Ridges & slopes Deep+ grsl/vcosl 20/50-55 6.4/6.7-8.0 L-M Steep slopes 

Behanin (25) Slopes Deep l/vstl-xstcl <15/55-65+ 7.0/7.0-7.8 M 

Elwood (20) Slopes Deep+ vstl-vcocl/xcol-vcosl 35-40/25-60 6.4-6.6/6.0-6.2 H 

560 (5-50) 

Clayburn (45) Ridges & slopes Deep+ l/cl-vcol <15/<15-35 7.2/7.0-8.0 M Slope instability 

Greyback(45) Slopes Mod. deep cosicl/vcosicl-xstcl 30/70 7.6/7.5-7.8 M 

700 (30-80) 

Pachic Cryoborolls (35) Slopes Deep sic/grsic-vgrc 5-15/30-55 7.2-7.5/7.4-7.9 M-H Steep slopes, clay 

Typic Cryoborolls (25) Slopes Deep cocl/vcocl-vcoc 25-35/25-40 7.8/8.0 M-H textures, landslides 

820 (30-70) 

Lucky Star (50) Slopes Deep+ l-col/vcosl-vcocl 10-20/55-60 6.0-6.2/5.6-6.0 M Steep slopes 

Bundo (25) Slopes Deep + grsl-vgrsl/vgrsl-xcoscl 25/50-65 5.8-6.2/5.6-5.8 M 

Adel (20) Short slopes Deep+ l/l-grsil <15/<15 6.0/5.6-6.0 H 
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Table 2-1: 
Continued 

 

Map Unit # & Landform  Surface/ Surface/ Surface/  Primary Map Unit 
Slope (%)/ or Soil Subsoil Subsoil Subsoil Erosion Revegetation 

Components (%) Location Depth
1
 Textures

2
 Coarse Frag. (%) pH Hazard

3 Limitations 

Map Units of Canyon Slopes, Escarpments, and Associated Mountain Slopes 

20 (30-80) 

Strych(30) Slopes Deep+ sl-grsl/vgr-vcosl <15-25/50-55 8.2/8.4 M-H Steep slopes, low 

Pathead (30) Slopes Deep+ col/vco-vstl 30/45-60 7.2/7.2-8.4 M-H available water ca- 

Podo (15) Slopes & benches Shallow l-grsl 10-25 8.2 M-H pacity, cliffs,  

Rubbleland (15) Slopes Varies Varies Varies Varies Varies stoniness 

107 (20-70) 

Scout (35) Slopes Deep+ sl/sl-vgrsl <15/<15-65 5.2/5.2-5.5 H Steep slopes, 

Doney (25) Slopes Mod. deep l-stl/l <15-20/<15 8.4-8.6/8.6-9.0 H droughty soils 

Guben (25) Slopes & draws Deep+ sci-vgrcl/cl-vcocl 5-40/10-60 7.8/8.0-8.2 H 

Map Units of Ridges and Associated Mountainsides 

23 (20-60) 

Ridge (40) Ridges Shallow grl-cl <25 No info. H Steep slopes, shallow 

Guben (30) Slopes & fans Deep+ sci-vgrcl/cl-vcocl 5-40/10-60 7.8/8.0-8.2 H soils, droughty 

Podo (20) Slopes Shallow l-grsl 10-25 8.2 M-H 

561 (5-40) 

Clayburn (55) Ridges & slopes Deep+ l/cl-vcol <15/<15-35 7.2/7.0-8.0 L-M Moderately steep 

Faim (20) Ridges & slopes Deep+ cl/cl-c <15/<15 6.6/6.8-8.2 L-M slopes 

Behanin (15) Slopes Deep l/vstl-xstcl <15/55-65+ 7.0/7.0-7.8 L-M 

Map Units of Ridges, Benches,and Plateaus 

24 (5-30) 

Rabbitex (45) Fans & slopes Deep+ l-cl/cl-grcl <15/10-25 8.2-8.3/8.2-8.3 H High CaCo3 content, 

Repp (33) Ridges & slopes Mod. deep/Deep scl/vgrscl <15/40-60 8.0/8.0 M-H surface coarse frag. 

41 (2-15) 

Castino (90) Ridge tops Mod. deep cl/xstc <15/65 7.0-7.2/6.8-7.6 L Clayey soils 
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Table 2-1: 
Continued 

 
 

Map Unit # & Landform  Surface/ Surface/ Surface/  Primary Map Unit 
Slope (%)/ or Soil Subsoil Subsoil Subsoil Erosion Revegetation 

Components (%) Location Depth
1
 Textures

2
 Coarse Frag. (%) pH Hazard

3 Limitations 

Map Units of Ridges, Benches,and Plateaus(Continued) 

402 (8-60) 

Roxal (40) Ridgetops Shallow cl/cl <15/20 6.8/6.8 M Steep slopes, high 

Merino (25) Ridges & slopes Shallow vcol/vcol 35/60 6.8/6.8 M surface coarse 

Gralic (20) Ridges & slopes Deep+ grsl/vcosl 20/50-55 6.4/6.7-8.0 L-M fragments, droughty 

411 (5-30) 

Clayburn (55) Ridges & slopes Deep+ l/cl-vcol <15/<15-35 7.2/7.0-8.0 L-M 

Faim (30) Ridges & slopes Deep+ cl/cl-c <15/<15 6.6/6.8-8.2 M 

Map Units of Valley Bottoms and Fans 

26 (0-30) 

Gubin Slopes & fans Deep+ scl-vgrcl/cl-vcocl 5-40/10-60 7.8/8.0-8.2 M Droughty 

Rabbitex Fans & slopes Deep+ l-cl/cl-grcl <15/10-25 8.2-8.3/8.2-8.3 L-M 

1  Deep = 40-60+", Moderately deep = 20-40", Shallow = <20" 
42 Modifiers: gr = gravelly, vgr = very gravelly, exgr = extremely gravelly, co = cobbly, vco = very cobbly, exco = 
extremely cobbly, st = stony, vst = very stony, exst = extremely stony; textures: s = sand, ls = loamy sand, sl = sandy 
loam, l = loam, si = silt, sil = silt loam, scl = sandy clay loam, cl = clay loam, sicl = silty clay loam, sc = sandy clay, sic = 
silty clay, c = clay. 
3 L= Low; M = Moderate; H = High 
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Table 2-2: 
Surficial Salvage Depths 

Map Unit # & Landform Primary 

Slope (%)/ or Surficial Salvage 

Components (%) Location Depth (in.) Primary Salvage Depth Limitation (s) 

8 (30-80) 

Greyback (40) Slopes & benches 12 High coarse fragment content 

Cryorthents (20) Very steep slopes Variable Variable 

Echard (20) Slopes 12 Clay texture 

20 (30-80) 

Strych(30) Canyon and escarpment slopes 12 High coarse fragment content, mod. high pH 

Pathead (30) Canyon slopes 6-12 High coarse fragment content 

Podo (15) Canyon slopes 6-11 Bedrock, high free lime content 

Rubbleland (15) Slopes Opportunistic High coarse fragment content, bedrock 

23 (20-60) 

Ridge (40) Convex ridges 11 Bedrock 

Guben (30) Convex slopes & fans 12-18 High coarse fragment content 

Podo (20) Convex slopes 6-11 Bedrock, high free lime content 

24 (5-30) 

Rabbitex (45) Convex or flat fans & slopes 12 High free lime content 

Repp (33) Convex slopes 12 High coarse fragment content 

25 (5-30) 

Doney (30) Complex slopes 12-18 High free lime content, mod. high pH 

Allens Park (30) Complex benches & slopes 12-20 High free lime content, mod. high pH 

Repp (25) Complex slopes 12 High coarse fragment content 

26 (0-30) 

Gubin Valley bottoms & fans 12 High coarse fragment content 

Rabbitex Valley bottoms & fans 12 High free lime content 

41 (2-15) 

Castino (90) Convex slopes 12 High coarse fragment content 

100 (30-70) 

Gralic (40) Long convex slopes 6-12 High coarse fragment content 

Behanin (25) Convex slopes 12 High coarse fragment content 

Elwood (20) Concave slopes 12 Low pH values, high co. frag. content 

107 (20-70) 

Scout (35) North-facing slopes 0 Low pH values throughout profile 

Doney (25) Mountain slopes 12-18 High lime content, mod. high pH 

Guben (25) Mountain slopes & draws 12 High coarse fragment content 
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Table 2-2 (continued) 

Map Unit # & Landform Primary 

Slope (%)/ or Surficial Salvage 

Components (%) Location Depth (in.) Primary Salvage Depth Limitation (s)  

402 (8-60) 

Roxal (40) Convex ridgetops 6-17 Bedrock 

Merino (25) Convex ridges & slopes 6-12 Bedrock, High coarse fragment content 

Gralic (20) Slopes below ridgetops 6-12 High coarse fragment content 

411 (5-30) 

Clayburn (55) Gentle to moderate slopes 12-30 High coarse fragment content 

Faim (30) Mountain slopes 12-18 Clay textures 

560 (5-50) 

Clayburn (45) Short convex slopes 12-30 High coarse fragment content 

Greyback(45) Convex mountain slopes 12 High coarse fragment & free lime content 

561 (5-40) 

Clayburn (55) Convex slopes 12-30 High coarse fragment content 

Faim (20) Concave slopes 12-18 Clay textures 

Behanin (15) Convex slopes 12 High coarse fragment content 

700 (30-80) 

Pachic Cryoborolls (35) Mountain slopes 12-18 High coarse fragment content 

Typic Cryoborolls (25) Mountain slopes 12 High coarse fragment content 

820 (30-70) 

Lucky Star (50) Mountain slopes 6-12 High coarse fragment content, low pH 

Bundo (25) Concave lopes 6 High coarse fragment content, low pH 

Adel (20) Short south-facing slopes 12-24 Low pH  
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Yellow highlight signifies Text/Information Previously in Approved DOGM Permit, Moved and 

incorporated into Chapter 3 from previous Chapters 9 & 10). Red text within the yellow highlight is 

revised text.  The un-highlighted text is new information being added to the permit document. 

 

CHAPTER 3 

Biology 

310 Introduction 

 

This section contains the description of the vegetative, fish and wildlife resources of the permit 

and adjacent areas. The vegetative productivity of the mine area was not measured in 1948 when 

mining began.  Because the on-site streams are either ephemeral or intermittent, fish are not 

likely to be present within the permit area. Appendix 3-10-7 contains a macroinvertebrate study on 

Cottonwood Creek.  The author of the study concluded that the impact of the mining operation on 

the Cottonwood Creek invertebrate community is negligible as determined by the prescribed 

sampling program. Because of various confounding factors unanticipated in the original design 

the study more direct conclusion is not possible. The wildlife species of concern are elk and mule 

deer.  Fossil Rock has leased the Cottonwood Tract.  Although this tract/lease will not be mined 

until permitted, associated information is included in this chapter.   

311 Vegetative, Fish and Wildlife Resources 

 

Vegetative, fish and wildlife resource conditions in and adjacent to the Mine are discussed in 

Section 320, Appendix 3-10-1, 3-10-2 and 3-10-8L. 

 

312 Potential Impact to Vegetative, Fish and Wildlife Resources 

 

Potential impact to vegetative, fish and wildlife resources and the associated mitigation plan are 

presented in Sections 330 and 340 of this application. 
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313 Description of Reclamation Plan 

 

The reclamation plan used to restore the vegetative, fish and wildlife resources to a condition 

suitable for the postmining land use is presented in Section 340. 

320 Environmental Description 

321 Vegetation Information 

 

This section contains the environmental descriptions for the vegetation for the permit and 

adjacent areas.  Vegetation communities are shown on Plate 3-1. 

 

321.100 Vegetation Communities 

 

Disturbed Area: A preliminary survey of the mine plan area indicated that four plant community 

types were in the boundaries of the area which had been disturbed or might be disturbed by 

further expansion of the mine facilities.  Sites for concentrated sampling were chosen.  The 

following methods were utilized. 

 

Methods 

Trees - The point-quarter method was used to determine tree density and frequency.  Ten points 

along a 500 foot transect were used.  The four nearest trees to each point (one in each of four 

quadrants) were measured for diameter and distance from the point.  Four saplings were also 

measured for distance but not diameter at each point.  Thus 40 trees and 40 saplings were 

measured in each of the four plant communities.  Pinion and juniper trees were measured at 

one-foot height for diameter, and all other trees were measured at breast height 

(diameter-breast-height = DBH).  These tree measurements yielded tree and sapling density and 

frequency.  Tree dominance in terms of basal area was obtained from DBH.  Sapling data 

provided estimates of tree reproduction.  Tree (canopy) cover was estimated by the line-intersect 

method along a 500-foot transect with in-out measurements having a 6-inch resolution. 

 

Understory Vegetation - Cover, density, and frequency of understory plants plus non-living cover 



Canyon Fuel Company, LLC   Mining and Reclamation Plan 
Fossil Rock Mine                                                                 April 2020 
 
 
 

3-3 
 

of litter, rock, and soil were measured by the quadrate method.  The one-meter-square quadratus 

were spaced every ten feet along the selected transects.  The Riparian and Conifer Communities 

were sampled with 30 quadratus each, the Grassland-Shrub Community was sampled with 50 

quadratus, and the Pinion-Juniper Community was sampled with 50 quadratus, and the 

Pinion-Juniper Community was sampled with 5l quadratus.  Living plants were determined to 

species and their percent of total area in each quadrate (cover) was estimated.  The number of 

separate plants was also counted (density).  These data were grouped by growth form into trees; 

shrubs and vines; grasses, sedges, and rushes; forbs; and cryptograms. 

 

Reference Areas - Two vegetation communities were assigned reference areas.  One is in the 

Riparian Community, and one is in the Grassland Shrub Community.  These have been 

permanently marked, and are shown on Map A, Appendix 3-9-1.  The riparian reference area 

represents the pre-disturbance condition of the parking area, coal loading facilities, and mine 

buildings area. The grassland-shrub reference area represents the pre-mining grassland-shrub 

community--part of which still exists above the mine.  Both reference areas were sampled 

quantitatively.  Data are included in Vegetation Resources, of this Chapter. 

 

Sampling Adequacy 

The data summarized for each sampled plant community was subjected to precision analysis 

using the statistic: 

 

2









=

px

ts
N   

in which: N = number of points, trees, quadrats, etc. which are 

necessary to sample within certain prescribed 

precision and confidence limits. 

t = student's t-value for two-tailed tests and N-1  

degrees of freedom.  Various confidence limits were 

tested, but the minimum acceptable level was 80%. 

s = standard deviation 

 =  the mean or average of a group of values 

p = sampling precision, entered as a decimal but 

representing the percent variability around the true 
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population mean. 

 

In this test, N, the number of samples required to adequately sample the population at 80% 

confidence, and p = +/-20% was calculated for each parameter (DBH, tree distance (density), 

sapling density, total plant cover, non-living cover, etc.).  Precision was also calculated for these 

data using the actual number of samples used.  This was done for 95%, 90%, and 80% 

confidence limits. 

 

The interpretation of these precision tests is given in the following example.  If N is calculated 

using the results of 30 samples, the 30 measurements are summed to obtain the mean (x) and 

standard deviation (s).  The proper value of t is obtained from a t-table for N-l = 29 degrees of 

freedom under the desired confidence limit column (95%, 90%, 80%, etc.).  The value of p is also 

selected; assume p = +/-.20 (which means the true population is to be estimated within +/-20% 

precision).  Assuming the example yielded an answer of N = 26, we could say that the 30 actual 

measurements constituted an adequate sample since only 26 were required to meet the criteria of 

+/-20% with 80% confidence level.  If we then said that x was the mean for the population, we 

would be within +/- 20% of the true mean in 80 out of l00 times that we sampled the population in 

the same way. 

 

The true precision for our 30 samples could also be calculated by using 

 
Nx

ts
p =  (9-2) 

In the above example it would be less than +/-0.20 (+/-20% precision) because only 26 samples 

were needed to obtain p = +/- 0.20; in fact, it would be p = +/- 0.18 and the true precision is +/-18% 

with 80% confidence. 

 

Vegetation sampling is done within various confidence limits to suit different 

requirements.  Higher values require more samples and increase costs.  The value of 80% is 

accepted by the U.S. Bureau of Land Management for estimating vegetation, productivity, 

etc.  Likewise, p = (+/-20% precision) is normally accepted in vegetation sampling work. 

 

Grassland-Shrub and Conifer communities on top of Trail Mountain are quite similar to those 

sampled below and are not expected to undergo perturbation from mining activities.  The four 
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sampled communities will be discussed in order of elevational scale; i.e. Riparian (streamside) in 

the bottom of the canyon, Pinion-Juniper above the Riparian, Grassland-Shrub above the mine 

mouth, and the Conifer Community directly west of the mine mouth and contiguous with the 

Grassland-Shrub Community.  Discussions of these community types will be followed by a short 

treatment of the results of mapping, threatened and endangered species, and sampling 

adequacy. 

 

Riparian (Streamside) Plant Community/General Description 

The Riparian Community was sampled just north of the Mine offices in Cottonwood Canyon 

beginning about 200 feet upstream from the office building.  A 500 foot transect was run from that 

point along the west side of the stream to avoid the disturbances caused by the canyon road on 

the east side of the stream.  Steep banks on each side of the stream are 10 to 30 feet high with 

slopes ranging from 40% to 90% where the stream has cut through old stream bed material.  

Vegetation is comparatively dense with a heavy understory of grasses, forbs, and scattered 

shrubs.  Some 86 plant species were encountered in a survey of the stand.  These are listed in 

Table 3-4 by life form (trees, shrubs, grasses, forbs) with scientific and common names.  The 

greatest species diversity occurred among the forbs, which have 48 species.  Shrubs and vines 

were represented by 19 species, grasses and sedges by 10, and trees by 9.  Narrow leaf 

cottonwood (Populous angustifolia) dominates the canopy layer and is reproducing vigorously 

with many seedlings and saplings appearing also in the understory.  The total canopy cover 

measured on the line intercept was 40%, leaving 60% open space in this area next to the stream. 

 

Riparian Tree Data 

Table 3-5 summarizes the data taken by the point quarter method for 10 points along a 

500 foot transect.  A total of 40 trees and 40 additional saplings were measured.  Three 

tree species came into the sample plus one large chokecherry (Prunus viginiana) reached 

tree size (DBH of 4 inches or more) in this case in the fourth quadrant of point 10.  Tree 

density estimated from the sample was 87.8 trees per acre with 97.5% of these being 

narrowleaf cottonwood.  Narrowleaf cottonwood dominated in all parameters of density, 

basal area, cover, and frequency with an importance value (IV) of 397.7 out of a possible 

400 IV points for trees.  Basal area and percent cover were not measured for seedlings 

and saplings, but narrowleaf cottonwood dominated the understory also with an 

importance value of 178.3 out of a possible 200 points for 89.2% of relative IV.  The C x F 
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index (cover x frequency), another measure of relative importance, also shows similar 

traits for the trees.  Saplings of three species occurred in this community at a density of 

892 per acre.  Since fully grown trees occur at 88 per acre, it appears there is a natural 

mortality rate of about 90% among established tree seedlings in this community. 

 

Riparian Understory Data 

Table 3-6 summarizes the streamside species sampled in the understory with 30 

one-meter square quadrats.  Forbs proved to be the most important life form followed by 

grasses, as may be seen by the importance values and the C x F index at the right of Table 

3-6.  Out of a possible 300 IV points, forbs had 142.3 (47.4%) to 111.8 (37.3%) for 

grasses; and of a possible total of 10,000 C x F index points, forbs had 606.6 compared to 

261 for grasses.  Counts of the stems for each species show that grasses have higher 

density counts with about twice the number of stems as forbs (66.7% density for grasses 

and 31.5% for forbs). The most important species can be picked out by the IV values listed 

in Table 3-6. Poa pratensis (Kentucky bluegrass) had the highest individual IV value (80).  

This was followed by 47 for (Aster chilensis) 43.4 for scouring rush (Equisetum ervense), 

38 for orchard grass (Doctylis glomerata), 16.4 for narrow leaf cottonwood seedlings, 15.2 

for dandelion (Taraxacun afficionale)(, and 11.7 for western virgin's bower (Clematis 

ligusticifolia).  The C x F index, however, shows that (Aster Chilensis) (CxF = 312.4 and 

scouring rush (C x F = 266.4) are very important compared to C x F = 176.8 for Kentucky 

bluegrass.  This is based mainly on the high cover values measured for (Aster) and for 

scouring rush, as well as a high frequency of occurrence in the quadrats. 

 

The overall average living understory cover was measured at 35.5% of total cover, and it 

ranged from 0.6% to 67% with litter contributing about 51% of non-living cover.  Rock and 

exposed soil were of rather minor importance (2.6% and 8.6% of total cover respectively 

 

Pinion-Juniper Plant Community/General Description 

This stand is located just north of the Mine office on steep south- and east-facing slopes 

above the Riparian Community reference area. The measured transect was 500 feet long, 

running in a south-north direction along a 1680 bearing line (magnetic).  The slope in the 

sampling area is about 42% with an exposure of 78+/- EEN.  Large boulders are scattered 

among the trees, which causes a variety of relief and abrupt changes in percent slope. 
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There are 62 plant species in this community, as listed in Table 3-7.  The dominant tree is 

pinion pine (Pinus edulis).  Significant percentages of Rocky Mountain juniper (Juniperus 

acopulorum), limber pine (Pinus flexilis), and Douglas fir (Pseudotsuga menziesii) also 

occur.  The greatest species diversity occurs among the forbs (36 species) followed by 

shrubs (13 species), grasses (7 species), and trees (6 species). 

 

Pinion-Juniper Tree Data 

Table 3-8 summarizes the data for four species of trees occurring in the point quarter and 

line intercept sampling data.  Density of trees was estimated from tree distance at 99.2 

trees per acre.  Seedlings and saplings are present at 133.9 trees per acre.  The 

combined total for both trees and young trees is 233.1l trees per acre.  Since full size 

trees represent about 43% of the combined total, a natural mortality rate of about 57% is 

suggested for tree seedlings in this community.  Pinion pine showed the greatest values 

for density, basal area (dominance), cover, and frequency.  The importance value (IV) of 

239.6 for pinion pine far exceeds the other trees, as does the C x F value of 

2,380.5.  Rocky Mountain juniper is the next most important tree species with an IV of 

70.8 and C x F index of 447.  These dominant species are followed by Douglas fir with an 

IV score of 59.3 and a C x F value of 240. 

 

Tree reproduction indicates that seedlings and saplings of pinion juniper still dominate at 

an IV of 85.6 out of a possible 200; but Douglas fir, with an IV of 56.1, is more important 

than juniper at 43.8.  Perhaps Douglas fir is increasing in this community.  When both 

trees and reproduction are considered together, the density values show that Douglas fir 

is slightly more important than juniper and may indicate trends in successional directions, 

as do the importance values cited above. 

 

Pinion-Juniper Understory Data 

The data on understory vegetation for the Pinion-Juniper Community are summarized in 

Table 3-9.  Grass species dominate the understory vegetation with a life form total 

importance value of l57.4 or 52.5% importance.  Slender wheatgrass (Agropyron 

trachycaulum) was the most important species in the understory, with an importance value 

of 132.4 or 44.1% importance in comparison to the other understory species.  On the 

basis of cover and frequency, this translates to a C x F index of 1067.7 and a total C x F 
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index of 1067.7 and a total C x F index for grasses of 1104.6. 

 

Lichens are the next most abundant life form in terms of cover and frequency (but not 

biomass or forage value), with an importance value of 30.4.  This is followed by Utah 

serviceberry (Amelanchier utahensis) at 24.5.  Hood's phlox (Phlox hoodii) at 17.5, and 

Sandberg's bluegrass (Poa secunda) at 15.3. 

 

Generally, the understory vegetation is rather sparse in density except for patches of 

slender wheatgrass.  The average cover value for living plants was 23.4% and ranged 

from 7.5% where mostly rock was exposed in the quadrat to 85% under bushes of Utah 

serviceberry.  This leaves non-living cover averaging approximately 75% and consisting 

of rock (27.3% cover), litter (26%), and soil (22.6%). 

 

Grassland-Shrub Community Data/General Description 

This stand is located immediately above the Mine mouth and loading areas on the steep, 

generally east-facing mountain slope.  The stand runs around the brow of the hill and has 

exposures ranging from north-northeast to east.  The soils are rather heavy, being silty 

clay to loamy silty clay soils dotted with many boulders and rocks caused by talus from the 

rocky cliffs above.  The slopes range from 43% to about 48%, measured by inclinometer. 

 

The vegetation forms are mainly grasses with scattered shrubs and an occasional tree 

here and there, especially at the west end of the sampled stand. 

 

Table 3-10 lists plant species observed in this plant community.  A total of 37 species are 

recorded, consisting of 3 trees, 11 shrubs, 6 grass and sedge species, and 17 forb 

species.  Of the forbs, only one annual was observed (Lappula aredowskii).  No 

extensive tree canopy exists except for the isolated trees, so no tree data was taken in this 

community. 

 

Grassland-Shrub Understory Data 

The summary data listed in Table 3-11 provide estimates from the vegetative sampling of 

cover, frequency, and density for two sites.  Grasses and sedges were the most abundant 

as is indicated by the importance value (IV) and the C x F index on the right side of Table 
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3-11.  The IV value is obtained by adding up the relative percentages of cover, frequency 

and density.  The C x F index is obtained by multiplying the cover and frequency 

together.  Thus, it is possible to obtain a total C x F value of 10,000.  The higher the IV or 

the C x F index, the more abundant and, consequently, the more important is the plant 

species or life form listed. 

 

Based on these indices, grasses had an IV of about 146 out of a possible 300, or 53% 

importance.  Slender wheatgrass, like the pinion-juniper stand discussed above, had the 

highest IP value (IP = 131 plus C x F = 1383.3).  Slender wheatgrass was followed in 

importance by a forb called shrubby bedstraw (Galium multiflorum) at an IV of about 32, 

and the shrub called shadscale (Atriplex confertifolia) at an IV of about 20.  Other species 

of somewhat less importance were sticky rabbitbrush (Chrysothamnus visidiflarus), 

snakeweed (Gutierrezia sarathrae), Sandberg's bluegrass (Poa secunda), Hood's phlox 

(phlos hoodii), and buckwheat (Eriogonum carymboxum). 

 

Total cover (54.4%) was rather high due to the heavy grass cover (33.4%).  Because of 

this high cover, there was less soil and rock exposed without living cover or litter above it. 

 

Conifer Plant Community/General Description 

This plant community is located west of the mine mouth on north-facing slopes of a rather 

large draw trending east and west up Trail Mountain's east slopes.  The slopes range 

from 50 to 60% with an exposure to the north.  The sampling transect extended along a 

line bearing 2600 west.  The forest-covered steep slopes are at the base of steep cliffs 

which have contributed talus to the forest soil below.  The soil is very rocky as with the 

contiguous Grassland-Shrub Community further east already described.  The understory 

vegetation is sparse.  A species list with a total of 43 species was compiled and appears 

in Table 3-12.  Six trees, 9 shrubs, 6 grasses and sedges, and 22 forbs were found in the 

stand, of which some 26 species came into the sample transect. 

 

Conifer Tree Data 

Table 3-13 summarizes the tree data for the conifer stand.  It shows white fir and Douglas 

fir to be co-dominant, with an IV value of 169 for white and 162 for Douglas fir.  These 

accounted for almost 83% of the tree dominance and almost all of the total C x F index, as 
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can be seen on the right side of Table 3-13.  Douglas fir had the greatest amount of basal 

area, but white fir contributed the greater amount of canopy cover and was 10% more 

frequent. 

 

Total density of trees was about 74 per acre, and Douglas fir and white fir were even 

although Douglas fir had almost twice as many seedlings and saplings.  Both trees are 

reproducing themselves so this stand can be considered a climax community for this 

exposure, elevation and other static factors of soil, etc.  Mountain red juniper showed 

good reproduction, but there were few tree-size individuals in the samples. 

 

Conifer Understory 

As in the Grasslands-Shrub Community immediately east of this stand, grass was the 

most important species in the understory (see Table 3-14).  Forbs were next in 

importance.  Here again slender wheatgrass proved to be most ubiquitous, with an IV 

value of 106 and a C x F index of 446.  The most important forbs were shrubby bedstraw 

(Galium multiflorum) and Hood's phlox at scores of 28 and 27 on the IV index 

respectively.  The two shrubs of most importance were creeping barberry (Mahonia 

repens) and Utah serviceberry at IV scores of 15 and 14 respectively.  The grass blue 

wildrye (Elymus glauca) and the sedge (Carex geyeri) were also of minor importance at 

IV 231 and IV 15, in that order.  Density count was the factor that provided much of the 

dominance for the grasses, however, with 833 stems counted in 30 quadrats. 

 

As was mentioned earlier, the understory cover was described as rather sparse.  This 

observation is supported by the measured low total cover value of about 23%.  Litter was 

abundant at 23%, but soil had about 34% of absolute cover exposure under the 

trees.  With a tree canopy of 60.4% it is understandable that understory cover is 

meager.  This, coupled with comparatively low precipitation in this area, influences the 

lower understory values. 

 

In the present study several methods were used to obtain estimates of vegetation growth in the 

vicinity of the mine.  These methods involved sampling and using the results to estimate the 

population values.  Adequate sampling ensures that the population parameter will be estimated 

with acceptable precision.  Any degree of precision can be obtained by increasing the sample 
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size.  Perfection can be achieved by measuring every member of the population.  This is, of 

course, impractical and a compromise is always struck between the level of precision and the 

expense and time. 

 

Sampling Adequacy 

The sampling adequacy and actual precision obtained for the various data obtained in the present 

study are summarized in Table 3-17.  The minimum criterion for adequate sampling in these data 

is +/- 20% precision at the 80% statistical confidence level.  This means that the true population 

mean has been estimated to within +/- 20% or better, and that if we say this is true we would be 

wrong only twenty times in a hundred from random causes alone. 

 

Table 3-17 shows that in many cases the actual precision obtained in this study is much better 

than +/- 20%.  These values are shown in Part B of the table where 29 of the 36 precision tests 

meet or exceed the +/- 20% precision standard.  Three of the seven inadequate samples are very 

close to the acceptance level and the remaining four involve two density estimates of understory 

grasses and two estimates of tree canopy (% cover).  The difficulty of counting grass stems is 

obvious and accounts for the one problem.  The tree canopy estimates, which could benefit from 

additional sampling, are poorest in the two plant communities least likely to be disturbed by 

mining activities, the Conifer and Pinion-Juniper Communities.  We believe no essential 

conclusions or recommendations advanced in this vegetation report would be changed by 

additional sampling in these areas. 

 

Seven vegetation communities and/or associations were identified in the surveyed adjacent area.  

None of these communities are particularly important, unique, or inordinately valuable with regard 

to area resources with the exception of the Riparian Areas.  In fact, the non-riparian communities 

represent some of the most common vegetation types in the Central Utah mountains.   

Seven segregate upland vegetation communities/associations were identified as:  1) Aspen 

Woodland, 2) Mixed Conifer Woodland, 3) Mountain Brush, 4) Pinyon-Juniper Wood-land, 

5) Forb Meadow, 6) Sagebrush/Grassland, and 7) Riparian Areas (including seep and spring 

wetlands).  One additional land type was identified (Barren) but does not comprise a vegetation 

community (although it does comprise a habitat type).   
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Aspen Woodland.  This community is found at upper elevations typical of the montane zone 

(8,000 - 10,000 feet).  It is largely located in the northern and central portions of the area along 

most slopes, aspects, and topographic positions.  The Aspen type often intergrades with the 

Sagebrush/Grassland and Mixed Conifer communities. Three subtypes of the Aspen community 

occur: 1) aspen/snowberry, 2) aspen/mountain big sagebrush, and 3) aspen/creeping barberry.  

Quaking aspen (Populus tremuloides) dominates the physiognomic character of the community.  

Other species present in the understory include:  serviceberry (Amelanchier utahensis), Oregon 

grape (Mahonia repens), chokecherry (Prunus virginiana), Rocky Mountain maple (Acer 

grandidentatum), mountain lover (Pachistima myrsinites), snowberry (Symphoricarpos 

oreophilus), bluebunch wheatgrass (Agropyron spicatum), mountain brome (Bromus carinatus), 

and Kentucky bluegrass (Poa pratensis) (Forest Service, 1998). 

  

Mixed Conifer Woodland.  This community is found at the uppermost elevations of 8,000 to 

10,000 feet (montane zone).  It is located throughout the area along most slopes and 

topographic positions, and generally northerly aspects.  The Mixed Conifer type often 

inter-grades with the Sagebrush/ Grassland and Aspen communities. Five subtypes of the Mixed 

Conifer community occur within the area: 1) Douglas fir, 2) white fir, 3) Englemann spruce, 

4) subalpine fir, and 5) ponderosa pine.  Douglas fir (Pseudotsuga menziesii) usually dominates 

with white fir (Abies concolor) and blue spruce (Picea pungens) and is limited to more mesic sites 

and along watercourses.  Englemann spruce (Picea englemannii) may codominate with Douglas 

fir.  Subalpine fir (Abies lasiocarpa) can be found at higher elevations while ponderosa pine 

(Pinus ponderosa) is usually found lower in the montane zone.  Given the often dense 

overstories, the understory is usually sparser and generally consists of the same species 

indicated above for the Aspen community. (Forest Service, 1998). 

 

Mountain Brush.  This community is found at mid-elevations, along valley walls primarily in the 

northeast and southwest portions of the adjacent area.  The Mountain Brush type often 

intergrades with the Mixed Conifer community. Four subtypes of the Mountain Brush community 

are: 1) serviceberry, 2) oakbrush, 3) Mountain mahogany, and 4) high mountain brush.  This 

community is variably dominated by these subtypes depending on elevation and aspect.  The 

drier south- and west-facing slopes typically support dense stands of Gambel oak (Quercus 

gambellii), the moderate sites support Mountain mahogany (Cercocarpus montanus or 

Cercocarpus ledifolius), while the more mesic sites support serviceberry, bitterbrush (Purshia 
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tridentata), and snowberry.  Understory grasses typically consist of bluebunch wheatgrass, 

Salina wildrye (Elymus salinus), and prairie junegrass (Koeleria cristata) (Forest Service, 1998). 

  

Pinyon-Juniper Woodland.  This community is found at lower to mid-elevations along most 

slopes, aspects, and topographic positions.  The Pinyon-Juniper (PJ) type often intergrades with 

the Sagebrush/Grassland and Mountain Brush communities. Three subtypes of the 

Pinyon-Juniper community occur within the area: 1) PJ with mixed mountain brush, 2) PJ with 

mountain mahogany, and 3) Rocky Mountain juniper/mountain brush.  This community is 

variably dominated by these subtypes depending on moisture and soil rockiness (the community 

is generally found on skeletal/ rocky soils).  The first two subtypes are dominated by pinyon pine 

(Pinus edulis) and Utah juniper (Juniperus osteosperma) with a significant contribution from 

Rocky Mountain juniper (Juniperus scopulorum).  The third subtype is dominated by Rocky 

Mountain juniper.  The typically sparse understory (poor to fair range condition) includes species 

such as mountain big sagebrush (Artemisia tridentata var. vaseyana), mountain mahogany, 

snow-berry, slender wheatgrass (Agropyron trachycaulum), Salina wildrye, prairie junegrass, and 

Indian ricegrass (Oryzopsis hymenoides) (Forest Service, 1998).  

 

Forb Meadow.  This community is found at two small locations in the northern portion of the area 

(Plate 3-1).  The Forb meadow primarily intergrades with the Sagebrush/Grassland and 

Mountain Brush communities.  This community is dominated by a single species, one flowered 

helianthella (Helianthella uniflora).  

  

Sagebrush/Grassland.  This community is found at all elevations and on all slopes, aspects, and 

topographic positions.  The Sagebrush/ Grassland type intergrades with the other communities. 

Four subtypes of the Sagebrush/Grassland community occur within the area: 1) Mountain big 

sagebrush, 2) black sagebrush, 3) Salina wildrye, and 4) seeded grasslands.  This community is 

variably dominated by these subtypes depending on moisture, soil depth and texture, and past 

land management.  Mountain big sagebrush subtype is dominant and found throughout the area.  

The black sagebrush (Artemisia nova) is typically found on higher elevation ridges and similar 

topographic positions.  The Salina wildrye subtype is found on areas which have historically 

been subjected to occasional wildfires and are in good or better range condition.  In the moist 

bottoms, Basin big sagebrush (Artemisia tridentata var. tridentata) may dominate.  Salina wildrye 
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may codominate in many areas and western wheatgrass (Agropyron smithii) is common (Forest 

Service, 1998). 

 

Riparian Areas.  This community is located along intermittent stream courses and in association 

with larger springs and seeps where a ready supply of water is available for at least a significant 

proportion of the growing season.  As a result of these circumstances, riparian areas are 

disproportionately valuable as habitat for wildlife or watering sources for livestock.  Three main 

subtypes of riparian areas can occur: 1) sedge wet meadows, 2) birch and willow streamsides, 

and 3) mesic graminoid seeps and springs.  The first and third of these subtypes can occur along 

streamsides but are typically found in association with springs and seeps.  Given the increased 

water availability and cooler temperatures, riparian areas tend to exhibit unique and/or more 

mesic species typical of higher elevations.  These assemblages of graminoids (grasses) and 

shrubs also tend to form dense stands of vegetation.  Unique trees and shrubs include 

narrowleaf cottonwood (Populus angustifolia), redosier dogwood (Cornus sericea), skunkbush 

(Rhus trilobata), river birch (Betula occidentalis), and various willows (Salix spp.).  Grasses from 

the more mesic communities (Mountain Brush, Aspen, and Mixed Conifer) may be present in 

Riparian Areas as well as fescues (Festuca spp.), muhlys (Muhlenbergia spp.), and a variety of 

sedges (Carex spp.) and rushes (Juncus spp.). (Forest Service, 1998).  

  

Barren.  This habitat type is typically represented by rock escarpments, rubble slopes, and 

similar areas in association with the steep canyon walls.  Barren areas are not necessarily 

devoid of vegetation, however, when present, it is generally very sparse and intermittent, only 

occurring within niches, cracks, crevices, and similar circumstances. 

 

A vegetation map (Plate 3-1) was created from the information in this section and in the 

Cottonwood Canyon EIS (Appendix 2-1). 

 

321.200 Productivity of Land Before Mining 

 

Productivity data from the two plant communities adjacent to the disturbed area are shown in 

Tables 3-15 (Riparian) and 3-16 (Grassland-Shrub).  These two communities have been 

disturbed in the past operations of the Mine and are the only ones likely to receive any future 

disturbance.  The data are shown for freshly cut or green weights and also for air dry 
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weights.  The following discussion concerns only the air-dry weights.  The Riparian community 

produced a total of 1,516 pounds per acre (air dry), while the Grassland-Shrub Community 

produced 910 lb/acre.  Moisture in these productivity measurements accounted for 64 and 49 

percents of the totals in the two communities so the corresponding fresh weights were 4,236 and 

1,774 lb/acre of total plant productivity.  Since only understory plants were measured, tree data is 

for seedlings and saplings only.  Even so, the Riparian Community out produced the 

Grassland-Shrub Community by a factor of about two.  The most abundant life form in both 

communities was grass with 36% of total productivity in the Riparian and 79% in the 

Grassland-Shrub Community.  Forbs and shrubs were about equal in the Riparian Community at 

30 and 31% (455 and 464 lb/acre) respectively.  In the Grassland-Shrub Community, shrubs 

were the second most productive life form at 9% of the air-dry total while forbs represented only 

about 1%. 

 

The Soil Conservation Service estimated productivity for the Riparian Community to be 2500 

lbs/acre and the Grassland Shrub Community to be 900 -1000 lbs/acre. (See Appendix 3-9-1). 

322 Fish and Wildlife Information 

 

For mule deer, elk, and threatened and endangered species, regional population areas were 

evaluated to assess potential impacts.  Wildlife species for analysis were determined through 

consultation with state and federal agency personnel and evaluation of pertinent information 

sources.  A review of published sources including, Forest Service file information, Utah Division 

of Wildlife Resources (UDWR) files, and PacifiCorp (1997).  Discussions of wildlife populations 

within the study area are provided below.  A listing of wildlife species potentially residing within 

the study area as well as information on relative abundance and habitat associations is provided 

in PacifiCorp (1997, LBA Data Adequacy). Species are listed on Tables 3-20 through 3-26. 

Although, endangered fish species were identified as having critical habitat in Emery County by the 

U.S. Fish and Wildlife Service they are inhabitants of large rivers and do not occur near the mine.  

The nearest known occurrence of these species is at the mouth of the San Rafael River and in the 

Green River, over 70 miles from the project area. 

Big Game - Elk and mule deer are the two big game species which are economically important and 

are common inhabitants of the Wasatch Plateau.  Elk tend to occupy the higher elevation aspen 
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and mixed conifer habitats from spring through early fall and move to lower elevation mixed shrub, 

pinyon-juniper, and sagebrush habitats for winter range, although some use of higher elevation 

mixed shrub habitats occurs where exposure and wind limit snow accumulations.  Elk generally 

occupy winter range from December 1 through April 15.  Elk calving typically takes place between 

May 15 and July 5 and occurs in areas of suitable aspen habitat.  Forage available within calving 

habitat is especially important since elk nutritional demands for successful calving, cow recovery, 

and early calf growth are crucial. 

 

Mule deer use most habitat types in spring through fall but are most abundant in shrublands in 

rough, broken terrain where abundant food and cover are provided.  Mule deer populations within 

the area exhibit seasonal movement with most shifts in distribution occurring because of elevational 

migration in response to snow cover.  Lower elevation pinyon-juniper and sagebrush habitats 

represent suitable winter range, and most portions of mule deer winter range are located at the 

periphery of National Forest lands and on adjacent private lands.  Additional information in 

Appendix 3-10-3. 

Elk and Deer Range on Plate 3-2, shows High Priority Value (UDWR) summer range for deer and 

elk, although the lower elevations of the eastern and southeast portions of the area exhibit High 

Priority Value and Critical Value (UDWR) winter range for both species.  The UDWR defines 

Critical habitat as sensitive use areas that are limited in availability or provide unique qualities for 

high interest wildlife.  High Priority habitat is defined as an intensive use area that, due to relatively 

wide distribution, do not constitute critical values but which are highly important to high interest 

species. 

Raptors -Data from the 1981 survey are shown on Table 3-21.  Several species of raptors are 

known to occur and nest within the region of the study area.  Potential breeders include turkey 

vulture, northern harrier, golden eagle, Cooper's hawk, sharp-shinned hawk, northern goshawk, 

red-tailed hawk, prairie falcon, peregrine falcon, American kestrel, western screech owl, 

flammulated owl, great horned owl, northern pygmy owl, long-eared owl, short-eared owl, and 

northern saw-whet owl. 

Nest site preferences of raptors potentially breeding in the area vary considerably.  Red-tailed 

hawks, golden eagles and great horned owls typically nest in relatively large trees with open crowns 

or on cliff ledges and areas of rock outcrop.  Great horned owls do not build their own nests and 
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often occupy old nests of eagles, hawks, ravens, crows, and tree squirrels in larger trees or on cliff 

faces.  Turkey vultures’ nest on cliff ledges and in hollows in snags or stumps, or in caves while 

prairie falcon nests on scrapes on cliff ledges or in rock cavities.  These species prefer open 

shrublands and meadow areas for hunting.  Suitable nesting habitat for these species is provided 

primarily by large cottonwood trees along Cottonwood Creek and Straight Canyon or by cliffs and 

rock escarpments along Cottonwood Creek Canyon, Straight Canyon, and the east side of Joes 

Valley.  Nesting by golden eagle, red-tailed hawk, prairie falcon, and peregrine falcon has been 

documented in these areas of rock escarpment (UDWR file information and PacifiCorp, 1997).  

Areas of rock escarpment where nesting activity had been documented are depicted on Plate 3-4, 

Raptor Nesting Areas.  Because of the potential sensitivity of raptor nest sites to human dis-

turbance, specific raptor nest locations are not provided.  See Appendix 3-10-4 and 3-10-6 for 

additional information. 

The remaining potential breeding raptors in the study area are associated primarily with forested 

habitats except for northern harrier and short-eared owl.  Northern harriers typically nest on the 

ground or in low shrubs in pockets of dense shrub and grass cover typically on drainage side-slopes 

or near wetlands.  Short-eared owls are also ground nesters and prefer to nest in moist meadow or 

wetland habitats.  Springs and creeks supporting riparian wetland vegetation represent the areas 

of suitable nesting habitat for this species. 

Cooper's hawks’ nest in aspen or in deciduous trees in riparian situations but are also known to nest 

in mature conifers (Ehrlich et al., 1988; Terres, 1980).  Sharp-shinned hawks, unlike Cooper's, nest 

in a wide variety of wooded habitats ranging from mountain mahogany stands to conifers. 

The American kestrel is a cavity nester, and abandoned woodpecker holes, magpie nests, and 

crevices in rock outcrop are used as nest sites.  A variety of open and wooded habitats are 

occupied by the American kestrel, although it avoids densely forested habitats. 

Western screech owl, northern saw-whet owl, and northern pygmy owl nest in natural tree cavities 

or abandoned woodpecker or squirrel holes.  Western screech owls are usually found in 

deciduous riparian habitats, while mature and old-growth mixed deciduous and coniferous forests 

are considered the best habitats for breeding for northern saw-whet and northern pygmy owls 

since the most suitable cavities for nesting are excavated by woodpeckers in large, diseased or 

dead trees (Reynolds et al., 1989).  Northern saw-whet owls and northern pygmy owls occur 

over a relatively wide elevation range and have been found in low-elevation deciduous woodlands 
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to high-elevation conifer forests (Reynolds et al., 1989).  Northern saw-whet owls seem to prefer 

marshy or riparian areas within coniferous forests (Terres, 1980).  Nests of northern pygmy owls 

are frequently next to meadow or marshy openings within deciduous woodlands and coniferous 

forests (Reynolds et al., 1989). 

Long-eared owl, like great horned owl, do not build their own nest and usually occupy abandoned 

magpie, hawk, crow, or squirrel nests in tall shrubs or trees (Ehrlich et al., 1988).  They inhabit 

coniferous and mixed coniferous/deciduous woodlands.  Nest sites are often at forest edges 

near water or moist meadow habitats (Terres, 1980).  

Bald Eagle.  Bald eagles can often be found near lakes and reservoirs as well as upland areas on the 

Forest during the late fall and early winter.  However, once lakes and reservoirs freeze over, most 

eagles will leave the area except those feeding in upland habitats may stay late into the winter. In 

winter, bald eagles commonly roost in large groups. These communal roosts are in forested stands 

that provide protection from harsh weather (Stalmaster, 1987). 

A pair of nesting bald eagles has been located approximately 7 miles east of the Forest Service 

boundary near the town of Castle Dale.  In 1994, a review of the nesting adults and fledglings 

indicated their foraging habits were within a 5-mile radius from the nest tree (Boschen, 1995).  No 

bald eagles are known to nest on the Forest.  Most bald eagle sightings on the District have been at 

Joes Valley Reservoir and Huntington Canyon.  The eagles will use these areas for foraging and 

resting until heavy snow cover and lack of open water increases.  The eagles then continue their 

winter migration. 

Raptor surveys have been conducted on a yearly basis within the Cottonwood Canyon area, but no 

bald eagle use of the canyon or surrounding forested habitats has been documented. (Appendix 

3-10-5 and Confidential) 

American Peregrine Falcon.  American and Arctic peregrine falcons are known to occur throughout 

the region primarily during spring and fall migration.  The project area occurs within the nesting range 

of the American peregrine falcon.  The peregrine's preferred nest site is a rugged, remote cliff (100 to 

300 feet in height) usually overlooking water or marshy areas where prey is abundant (U.S. Fish and 

Wildlife Service, 1984).  Preferred hunting areas include cropland, meadows, river bottoms, 

marshes, and lakes which attract abundant bird life.  Peregrines are known to travel more than 

18 miles from the nest site to hunt for food.  However, a 10-mile radius around the nest is an average 
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hunting area (U.S. Fish and Wildlife Service, 1984).  The peregrine falcon is currently expanding its 

range within the state of Utah and migrating, or transient peregrines have been seen on the Wasatch 

Plateau. 

In 1996, surveys conducted by the Forest Service, Utah Division of Wildlife Resources (UDWR), and 

PacifiCorp discovered peregrines exhibiting nesting behavior in Cottonwood Canyon (approximately 

4 miles east of Joes Valley Reservoir).  The pair was observed copulating and defending a territory 

however, egg laying, and incubation did not occur at this site.  Additional surveys (1996) conducted 

by Forest Service personnel found a pair of peregrines occupying a territory on the east rim of South 

Horn Mountain (approximately 6 miles southeast of Joes Valley Reservoir).  This pair was found 

using the cliff systems directly below the existing electronic site.  In 1996 the UDWR discovered an 

active peregrine nest near the Star Point Mine.  The nest contained eggs, but it is not known if the 

nest produced young.  Other known recently active nests are located on cliff areas above the 

east bank of Joes Valley Reservoir (Moretti, pers. comm., 1998). 

Northern Goshawk.  The northern goshawk inhabits coniferous and mixed forests in much of the 

northern hemisphere.  Blocks of mature and old growth forest habitats (200 acres or greater) 

with a relatively open understory and small openings are preferred (Hayward et al., 1990).  

Goshawk nest sites are usually located in mature forests, near water, and on benches of relatively 

little slope.  Nests are often used year after year.  Goshawks are very protective of their young in 

the nest and loudly defend them to intruders.  They are very sensitive to human disturbance and 

have abandoned nests and young due to human activities that take place too close to their nest 

(Kennedy and Stahlecker, 1991). 

The goshawk is a resident of the Ferron-Price Ranger District, but the number of nesting birds 

vary year to year.  Nest sites are associated with aspen and mixed conifer habitats (Forest 

Service file data). 

Flammulated Owl.  The flammulated owl is found in the United States and Canada only from 

spring through fall.  This species is considered a summer resident of uncommon relative 

abundance, indigenous to the Wasatch Plateau (Dalton et al., 1987). 

Flammulated owls prefer old growth (>200 years) or mature (>150 years) stands of ponderosa pine 

and ponderosa/ Douglas-fir forests, often mixed with mature aspen, as preferred nesting habitat 

(McCallum, 1994).  A preference for stands with an open, park-like spacing of trees may be due to 
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this species' foraging habits (Reynolds et al., 1989).  Flammulated owls are obligate cavity nesters, 

and they nest in natural or woodpecker cavities.  Both live and dead ponderosa pine, aspen, and 

Douglas-fir are used for nesting (Reynolds et al., 1989).  Nesting territories are relatively small; a 

mean size of approximately 35 acres was reported by Linkhart (1984) for a population in Colorado. 

Recent surveys in southern Utah National Forests have indicated that flammulated owls are more 

abundant and widely distributed (Forest Service file data).  Nesting by flammulated owl is likely 

within suitable habitat in the study areas. 

Three-toed Woodpecker.  Three-toed woodpeckers range across North America.  They are 

found in northern coniferous and mixed forest types up to 9,000 feet in elevation.  The UDWR 

describes the three-toed woodpecker as a yearlong resident species, of uncommon relative 

abundance that is indigenous to the Wasatch Plateau (Dalton et al., 1987). 

Three-toed woodpeckers require mixed coniferous forest snags (standing, dead trees) for feeding, 

perching, nesting, and roosting, although they will feed in live trees.  Foraging is typically larvae of 

wood-boring beetles in the bark of dead conifers (Terres, 1980).  Snags at least 12 inches dbh 

(diameter at breast height) and 15 feet in height are required for its excavated nest cavities (Towry, 

1987).  Forest fires and areas of insect outbreaks may lead to local increases in woodpecker 

numbers after 3 to 5 years (Bull et al., 1986; Scott et al., 1980). 

Forest Service surveys for three-toed woodpeckers took place in suitable habitat on the 

Ferron-Price, Sanpete, and Moab-Monticello Ranger Districts in June and July of 1992;1993, 

1994, 1995, and 1996 field seasons on the Ferron-Price Ranger District resulted in additional 

three-toed woodpecker findings.  This species was found on all districts surveyed (Forest 

Service file data). 

Townsend’s Big-eared Bat.  Townsend's big-eared bat are normally found in woodlands below 9,600 

feet in elevation and apparently do not prefer dense coniferous forests (Barbour and Davis, 1969).  

This bat is usually found in small groups (10 to 100) in mine shafts, caves, and man-made structures, 

often in view of light.  It occurs throughout the western United States, but its distribution seems to be 

determined by suitable roost and hibernation sites.  This bat is very sensitive to changes in 

temperature, and populations may be limited primarily by high winter mortality due to the absence of 

roosts with stable temperatures (Colorado Division of Wildlife, 1984).  The Townsend's Big-eared 

Bat is very sensitive to human disturbance and will readily abandon roosts when disturbed 
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Bat surveys conducted in 1992, found Townsend's big-eared bats using inactive coal mines as 

hibernacula on the Ferron Ranger District.  They were also found roosting in buildings on the 

Ferron-Price Ranger District in the town of Ferron but were not located in the mine area (Toone, 

1992).  Bat surveys conducted in the summer of 1997 also did not locate the Townsend’s big-eared 

bats within the proposed mine area (Sherwin et al., 1997).   

Spotted Bat.  This bat has been found at scattered locations (primarily in arid country) in Utah and 

the western United States (Barbour and Davis, 1969).  Habitat occupied by this bat ranges from low 

desert to montane coniferous forests normally below 8,000 feet in elevation (Watkins, 1977).  They 

have been found in a variety of habitat types including open ponderosa pine, desert scrub, 

pinyon-juniper, and open pasture and hay fields.  Cracks and crevices in limestone or sandstone 

cliffs provide important roosting sites (Leonard and Fenton, 1983; Easterla, 1973), especially where 

rocky cliffs occur in proximity to riparian areas (Findley et al., 1975). 

Summer of 1997 bat surveys detected spotted bats throughout the southern and western (lower 

elevation) portions of the proposed mine area (Sherwin et al., 1997).  The highest concentration of 

calls was recorded in Cottonwood Canyon and Straight Canyon.  These canyons appear to 

represent "classic" spotted bat habitat with an abundance of fractured sandstone cliffs and large 

areas of suitable foraging habitat.  Specific individual roost sites were not located, but general 

roosting areas were on cliff faces/rock outcrops in Cottonwood Canyon area (Sherwin et al., 1997).  

Additional roosting areas also were identified throughout the Straight Canyon drainage and portions 

of Cottonwood Canyon outside of the mine area. 

Spotted bats were not observed foraging within Cottonwood Canyon area.  It appeared that the bats 

were using the area primarily as roosting sites, and the canyons were used as flyways to reach lower 

elevation foraging areas.  The principal spotted bat foraging areas were determined to be located 

over the lower elevation riparian habitat near the mouth of Cottonwood Canyon and along the length 

of Straight Canyon (Plate 3-5, Bat Habitat).  Spotted bats appeared to concentrate foraging efforts 

above the upper canopy of riparian vegetation, especially cottonwood trees (Populus ssp). 

Spotted bats are widely distributed in low densities throughout the entire area.  These bats were 

detected in suitable habitat throughout the area, including using the parking lots of the Village Inn 

motels in Huntington and Castle Dale (Sherwin et al., 1997). 
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Observations made during the 1997 surveys indicated that spotted bats tolerate at least moderate 

human disturbance while foraging.  Surveys were conducted at several sites near roads with light to 

moderate vehicular traffic (Crandall Canyon, Huntington Canyon, Straight Canyon), including tandem 

trucks used for hauling coal from the Genwal mine portal located in Crandall Canyon.  Spotted bats 

were observed foraging at low elevation sites off the mine areas, sometimes within 30 meters of the 

right of way.  The fact that spotted bats were relatively common in active and previously mined areas 

may imply that past cliff failures have not dramatically affected resident populations (Sherwin et al., 

1997). 

Fish. On-site streams are either ephemeral or intermittent, fish are not likely to be present.  The 

lower section of Cottonwood Creek in Straight Canyon located about three miles from the mine site is 

perennial and provides the nearest fish habitat to the proposed project site.  This section of 

Cottonwood Creek receives flows from Joes Valley Reservoir through Straight Canyon which helps 

maintain perennial flow. Numerous species of fish are expected to occupy perennial streams located 

downslope of the site.  Because migratory fish barriers exist downstream, no anadromous fish 

inhabit the streams in Emery County. No direct effects to endangered fish are expected; however, 

water use associated with mining activities could cause off-site effects and modify habitats. 

Potential water depletions from mining operations that may have an effect on endangered fish 

species identified in pertinent fish recovery programs of the USFWS have been evaluated by the 

Windy Gap Process as it applies to existing coal mines in the Upper Colorado River Basin. 

Other Species of Special Concern potentially inhabiting the permit area include Kit Fox, (Vulpes 

macrotis), great plains toad (Bufo cognatus), western toad (Bufo anaxyrus) and white-tailed praire 

dog (Cynomys leucurus). 

 

322.100 Level of Detail 

The scope and level of detail within this M&RP are sufficient to design the protection and 

enhancement plan for wildlife and fish in the area. 

 

322.200 Site-specific Resource Information 

This 1981 study was designed to quantitatively and qualitatively evaluate the fish and wildlife 

resources in habitats that might be potentially impacted by expansion and operation of the mine.  

Although literature review was conducted in February, March and April 1981.  Efforts were made 
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to review pertinent unpublished theses and state and federal agency reports.  Subsequent 

information has been gathered since that time, through various studies that are presented in the 

appendices 

 

Raptors. The project site was initially visited in March and again in April 1981 to familiarize the 

researchers with specific edifice and vegetative areas.  This facilitated proper determinations 

regarding placement of species into preferred habitats, habitat affinities and the potential impact 

of perturbation actions.  The early visits were also necessary to check on any courtship behavior 

which might aid in determining the location and number of sites necessary to collect high level 

raptor date.  Using the information obtained from the initial visits and maps, it was determined 

that the entire area would be traversed and observed for raptor use and activity.  Since so few 

raptors occurred in or utilized the area of concern, considerable effort was expended to determine 

raptor use in adjacent areas.  This was thought necessary if adequate understanding was to be 

given to the low level of raptor presence and use in the present and proposed mining area. 

Extensive field observations were made biweekly from mid-April through July.  Detailed cliff 

searches were conducted, and the entire area of concern traversed on foot at sufficiently close 

intervals to flush not only raptors but the passerine types.  One golden eagle in flight, at least two 

pair of kestrels and many passerines were observed, but raptor use was low.  Nevertheless, 

biweekly monitoring (1980’s) has occurred to determine if any raptors move into the area 

following fledgling in adjacent areas, or if any expand their hunting territories and fly over the area. 

 

Vertebrate Species. The terrestrial vertebrate species observed or known to inhabit the potential 

area of concern or similar habitats were identified.  The species were listed phylogenetically by 

habitat in tabular form and categorized as: (1) game species, (2) threatened or endangered 

species, (3) resident species, (4) migratory species, (5) restricted range species, (6) ubiquitous 

species and/or (7) high interest species. 

 

Although density data were not specifically determined, each species tabulated was placed into 

one of four categories: A = abundant, C = common, u = uncommon or Ca = casual.  This was 

determined by the in consultation with literature references and appropriate management 

personnel or people with expertise specific to the area, habitat, or species of concern. 

 

Aquatic Organisms. Since no detailed data were available for the aquatic organisms inhabiting 
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the stream, field work was conducted.  Samples of the macroinvertebrates were taken by use of 

modified Serber nets and turning of rocks. Four replicate samples were taken both above and 

below the perturbation source for comparison.  Fish were searched for, but none were found.  

The macroinvertebrate samples were sorted taxonomically and tabled. 

 

Literature and field data were summarized for terrestrial and aquatic vertebrates and aquatic 

macroinvertebrates of concern according to the level indicated in the scope of work.  The species 

were categorized to determine habitat affinities and high interest status.  The results are reported 

in tabular form (Tables 3-18 and 3-19).  They are listed according to their various ecological 

classifications (Dalton et al. 1978; Durrant 1952; Hall and Kelson 1959; Hall 1981; Hayward et al. 

1976).  Terrestrial vertebrate species whose ranges appear to overlap the potential area of 

impact are listed. No discussion is included in this section of the report.  The high interest species 

of concern are discussed individually in a separate section of this chapter as are the overall 

impacts by action. 

 

The terrestrial portion of the project area could be inhabited by about 140 avian, 74 mammalian, 6 

amphibian and 17 reptilian species.  The stream could be inhabited by 20 different families in 9 

orders of invertebrates.  Some of these macroinvertebrates are high interest species since they 

provide forage to trout and other fishes in Lower Cottonwood Creek, a class 3 fishery.  The high 

interest species are not mapped individually because their ranges are essentially ubiquitous and 

could not be meaningfully mapped.  Their distribution is too broad to be of importance in a small 

area such as that of the Mine. 

 

There are five distinct terrestrial wildlife habitats plus the small stream in the Mine plan area.  

Although these can be vegetatively divided into smaller units, the smaller units are not significant 

to wildlife distribution.  The terrestrial habitats are: pinion juniper, grass aspen, cliff, mixed 

conifer, mixed mountain shrub and riparian.  None of the habitats are unique or restricted to the 

area of the Mine plan area nor are they considered crucial/critical to the fauna inhabiting them in 

this area.  The habitats in the portal vicinity have been impacted by mining activity, but the 

activities have been confined to a relatively small area.  The steepness of the canyon walls has 

and will restrict habitat use and disruption by man. 

 

During the initial study, the aquatic macroinvertebrate wildlife found on site in Cottonwood 
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Creek listed in Table 3-18 were taken above the portal and loadout facilities, and the data 

in Table 3-19 were taken below the portal and loadout facilities.  (See Figure 3-1, 

Appendix 7-12, Appendix 3-10-7).  Additional macroinvertebrate studies on this area are 

summarized in the appendices.  The classes of terrestrial vertebrate wildlife are listed 

separately by relative abundance status according to season of occupancy by habitat type 

in Tables 3-20 through 3-22.   

 

Mammals 

Refer to Table 3-20. 

Birds 

Refer to Table 3-21. 

Reptiles and Amphibians 

Refer to Table 3-22. 

Species of Special Significance 

Refer to Table 3-23. 

Threatened and Endangered Species 

Refer to Table 3-24. 

Raptors 

Refer to Table 3-25. 

 

Terms used in tables are defined as follows: 

Abundant: Those organisms perennially observed in high numbers throughout the community 

the most obvious organisms in the community. Common: These species are easily trapped or 

observed in the community. Uncommon: Organisms that are not ordinarily encountered in the 

community. Casual: These species are seldom identified or only occasionally observed. 

Resident: Those species that are found in the community throughout the year. Summer only: 

These species breed in the area and migrate elsewhere in the winter. Winter only: Organisms 

that breed elsewhere and migrate into the communities listed. High Interest: Any species that is 

endangered, threatened or of economic or recreational value. Game Species: Any species that is 

hunted or trapped as a game animal and requires a hunting license. Endangered: Any species 

that is in immediate danger of extinction. Threatened: A species whose numbers are decreasing 

rapidly and likely to become endangered if the present trend continues. Raptors: Any bird that 

seizes and carries its prey by force.  Typically, they are characterized by carnivorous habits, 



Canyon Fuel Company, LLC   Mining and Reclamation Plan 
Fossil Rock Mine                                                                 April 2020 
 
 
 

3-26 
 

great powers of flight, seize their prey with sharp curved claws and have a short curved beak. 

 

It is projected that the area of potential impact in the mine plan area could possibly be 

occupied by or provide habitat for approximately 245 species of wildlife according to the 

Utah Division of Wildlife Resources (UDWR) publication No. 78 16:  74 mammal species, 

140 bird species, 17 reptile species, 6 amphibian species, and 8 fish species.  Sixty-one 

are of high interest to UDWR, and approximately 83 percent are protected by law.  On 

site visits, however, reduced this potential number to approximately 187 species: 52 

mammal species, 121 bird, 12 reptile, 2 amphibian and no fish species. 

 

Mammals 

Based on literature and onsite visits, the potential area of impact could provide habitat for 

approximately 51 species of mammal (Table 3-20).  Approximately 30 percent are 

protected and considered of high interest to the State of Utah.   

 

Snowshoe Hare 

The snowshoe hare is present in and dependent upon the mixed conifer and nearby 

aspen and riparian habitats year-round.  The impact of the proposed actions rate as 0 for 

this species. 

 

Mountain Cottontail 

The entire project represents a substantial value use area for cottontails.  Due to the 

reproductive life history of the species and the extent of disturbance, the proposed actions 

are not likely to seriously alter the reproductive potential of the population. The impact of 

the proposed actions rate as 0 for this species. 

 

Furbearers 

Limited portions of the area of concern and adjacent areas provide substantial value 

habitats for a few species categorized by management agencies as furbearers: ermine, 

long tailed weasel, badger, and the stripped skunk.  Although riparian habitats are 

important to these species, the species are wide spread and adaptable to the activities of 

man.  The marten and wolverine are possible inhabitants of the mine site, but even if 

present they would occupy the upper reaches of the area and would not be seriously 
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impacted.  The perturbation impact of the proposed actions on the furbearers rates as 0. 

 

Small Mammals 

Although small mammals do not qualify individually as high interest species, they 

represent a significant part of the ecosystem.  The majority are herbivores and are the 

primary source of food for higher trophic levels, particularly raptors, canids and felids.  

This trophic importance warrants consideration, but since this project only involves the 

continuation of an ongoing operation, there will not be additional habitat loss.  

Subsidence is also projected to be minimal, so interruption of underground burrow 

systems is not a serious concern. It is important to note that most small mammal species 

of importance to predators do not occupy the rocky, steep slopes characteristic of most of 

the mining area.   The perturbation impact of the proposed actions on the small 

mammals rates as 0. 

 

Bobcat 

The mine and adjacent areas provide substantial habitat for bobcats, although none were 

evidenced by observation or tracks, they are known to occupy or use all of the terrestrial 

habitats in the area of concern.  The perturbation impact of the project rates as 1 for this 

species. 

 

Mountain Lion (Cougar) 

The Mine plan area provides substantial valuable, yearlong habitat for cougar.  The 

animal ranges throughout the area, but its movements are often dictated by migration 

patterns of the primary food source, mule deer, and by human disturbance.  The 

perturbation impact of the project on this species rates as 1. 

 

Moose 

The project site represents substantial value, yearlong range for the Southeastern Utah 

moose herd Joe's Valley drainage, but it is doubtful that moose have used or are using the 

specific site. The closest moose habitat is 4-5 miles upstream or downstream and even 

that is questionable.  In addition, the steep, rocky terrain surrounding the riparian habitat 

in the area of concern is not the type of habitat that would normally be associated with 

moose.  The perturbation impact of the project on moose rates as zero (0). 
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Birds 

Based on literature and on-site visits, the potential area of impact could provide habitat for 

approximately 121 species of birds (Table 3-21). The project and adjacent areas 

potentially provide habitat for many raptors. 

 

Tetra Tech, Inc. performed raptor nest surveys at the Fossil Rock Portal Area during 2016, 2017, 

2018 and 2019.  Two surveys were conducted in 2016, one on May 17, 2016 and one on June 

17, 2016. In 2017, one survey was conducted on May 27 and 28, 2017. The suitable nesting 

habitat identified in the survey area was inspected, including stands of conifer, aspen (Populus 

tremuloides) or other trees, and cliff areas. Five nests known from the 2015 survey were 

monitored. The five known raptor nests were inactive during the 2016 and 2017 surveys. The 

nests were likely constructed by golden eagles based on their size. The nests were in good 

condition. No other new nests were identified in the portal survey area. A summary of the 

information reported in the raptor survey (annual) will be provided to the Division following the 

receipt and review of the survey by the permittee.  

 

Golden Eagles 

Golden eagles are common yearlong residents of the environs of the mine plan area. 

Suitable nesting habitat is widespread on the specific mine site and throughout the local 

area.  Five inactive golden eagle nesting sites were found in 2015. Given the location of 

the nest sites, the perturbation impact of the project rates as 0 for this species.  

 

Prairie Falcon 

This relatively abundant species is a known yearlong resident of the general environs of 

the mine plan area and is a cliff nesting falcon, but none were observed or found on or in 

the immediately proximate areas to the project.  It is possible but doubtful that the current 

level of activity has precluded their use of the canyon.  There is ample cliff habitat 

sufficiently distant and not visible from the surface disturbance areas to accommodate this 

species.  It is more likely that the steep and narrow nature of the canyon and the paucity 

of prey renders the site-specific area energetically undesirable.  The perturbation impact 

on the project on this species rates as 0. 
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Kestrel 

This species was found on and adjacent to the mine site and was actively resting and 

feeding within one hundred yards of the portal.  This species likes riparian habitat and 

although quite adaptable to the activities of man is likely impacted slightly by such 

activities as occur on or near the portal.  The stability of this falcon in the area is not in 

jeopardy, and the perturbation impact of the project rates as 1 for this species. 

 

Blue Grouse 

The blue grouse is a yearlong resident of the project area.  In the fall and winter, they 

prefer the open stands of conifer and aspen in the higher elevations, but during the spring 

and summer they reverse migrate into the mountain brush and occasionally pinion juniper.  

These habitats are considered critical to the species as are the crucial periods of 

occupancy, but the habitats and birds are sufficiently removed from the mine facilities. The 

perturbation impact of the project on this species is considered as 0. 

 

Ruffed Grouse 

The ruffed grouse is a yearlong but not abundant resident of the project area.  The 

perturbation impact of the project rates as 0 for this species. 

 

Mourning Dove 

Mourning doves normally inhabit the project and adjacent areas where they prefer the 

abundant pinion juniper and riparian habitats for nesting.  The perturbation impact of the 

project on this species rates as no more than 1. 

 

Passeriformes (Birds) 

Many passerine species of high interest occupy the area, primarily on a seasonal basis.  

The perturbation impact of the project on this taxonomic group is rated as 0. 

 

Reptiles and Amphibians 

Based on literature and onsite visits, the area of potential impact could provide habitat for 17 

species of reptile and 6 species of amphibian (Table 3-22). Reptile and amphibian species are 

protected, but only two of the reptile and one of the amphibian species are considered of high 

interest to the State of Utah. 
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Utah Milk Snake 

The Utah milk snake is a yearlong resident animal of the project area and potentially could 

occupy all habitats.  It is mostly nocturnal and is often found inside or under rotten wood 

or rocks.  The impact of the project on this species rates as 0. 

 

Utah Mountain Kingsnake 

This species is a year round resident of the project area that prefers dense vegetation 

habitats near water.  This coupled with the nocturnal habits of the species render impact 

beyond that which has already occurred unlikely.  The population of the species should 

remain status quo, so the perturbation impact of the project on this species rates as 0.  

 

Tiger Salmander 

The tiger salamander is a yearlong resident animal potentially occupying any moist 

underground habitat or similarly moist above ground areas such as rotten logs, cellars or 

animal burrows.  It is dependent upon open water, primarily in pools or ponds for 

reproduction and larval development and migrates to such areas on rainy or moist nights.  

Little of this habitat is present on site.  The perturbation impact of the project on this 

species rates as 0.  

 

The perturbation rating used in part of the application (Table 3-26) is explained above.  

Basically, it is a scale ranging from 0 -10 with 0 being little or no impact and 10 being the 

loss of the species. 

 

Fish 

Based upon early site studies, the macroinvertebrate community above the portal is 

considered healthy while that below the pollution source is considered under stress and 

unhealthy.  Corrective measures have been taken at the site to control sediment and 

protect the stream.  Subsequent studies have shown the macroinvertebrate populations 

to be stabilized and not severely impacted. 

 

Refer to Appendix 2-1 for information documented in the Cottonwood Canyon Lease 

Environmental Impact Statement. 
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323 Maps and Aerial Photographs 

323.100 Reference Area Boundaries 

The vegetation reference areas are shown on Map A, Appendix 3-9-1. 

323.200 Elevations and Location of Monitoring Stations 

Plate 3-4 shows the location and elevation of the raptors nesting areas that are near the disturbed 

area. Elk and deer range are shown on Plate 3-2.  

  323.300 Each Facility Used to Protect and Enhance Fish and Wildlife 

The species and habitats within the permit area will be protected to the best of the applicant’s 

ability. Wildlife habitat protection will be considered in the construction of future facilities. The 

sediment control systems are designed to protect and enhance environmental values by 

minimizing the sediment load from the disturbed area.  Power poles are designed and installed 

with raptor protection.  Additional information is provided in mitigation Section 330.333. 

330 Operation Plan 

331 Measures Taken to Disturb the Smallest Practicable Area 

 

The Fossil Rock facilities and haul road were constructed prior to the creation of SMCRA 

regulations.  No additional vegetative disturbance is anticipated beyond that encountered 

during exploratory drilling, potential permitted portal site expansion or that created by 

subsidence.  Only additional facilities required to maintain the coal operation or satisfy 

environmental or safety requirements will be constructed.  

332 Description of Anticipated Impacts of Subsidence 

There is no anticipated subsidence associated with the mining in the current leases.   No 

buildings or dwellings have been constructed on any surface that will be subject to subsidence within 

the mine plan area.   Previous surveys have indicated that no substantial damage has occurred to 

vegetation as a result of subsidence within the area. 
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333 Plans to Minimize Disturbance 

 

The mine site was disturbed during development activities from 1948-1967. As such no 

vegetative protection activities were implemented during development of the mine site.  

The presence of wildlife in the mine plan area indicates their adaptability to the impacts of the 

mine. As a result, the overall impacts to wildlife are expected to be very minor.  

 

The permittee will make efforts to educate employees to the intricate values of the wildlife 

resources associated with the mine area. Mine employees will be encouraged to reduce speed 

while driving adjacent to the mine when wildlife and livestock are present.  Discharge of firearms 

by employees will be prohibited on company-controlled property during mine operating hours. 

 

Although no fish occupy Cottonwood Creek, the Applicant will take precautions to keep coal or 

other sediments generated by the operation of the mine from inadvertently entering the stream.  

The Applicant will set up buffer zones at the by-pass culvert inlet and outlet of Cottonwood Creek 

to protect the aquatic environment (see Figure 3-3).  The extent of the buffer zone will be from 

the culvert outlet downstream 50 feet with a width from the road on the east to 50 feet west of the 

stream.  Above the culvert, the extent of the buffer zone will be from the culvert inlet to a point 50 

feet above the disturbed area.   The width will be from the road on the east to the disturbed area 

on the west.  Signs are posted indicating a buffer zone and indicate that the area should not be 

disturbed. 

 

Wildlife habitats will be maintained or improved if disturbed by using native or other vegetation 

approved for reclamation for habitat improvement. 

 

Livestock and wildlife will be protected from the effects of mining related subsidence to the extent 

possible. Surface cracks that open to the point of creating a physical hazard to livestock and 

wildlife will be mitigated. This mitigation may include but not limited to backfilling the cracks with 

available local native materials and soil, partially backfilling with imported fill, or simply reshaping 

of the nearby ground surface to lessen the offset or abruptness of the crack faces and depth. The 

repaired areas will then be reseeded with an approved seed mix appropriate to the area.  
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340 Reclamation Plan 

341 Revegetation 

 

Upon the permanent cessation of coal mining and reclamation operations at the Mine, the 

Operator will close, backfill, or otherwise permanently reclaim the affected areas in accordance 

with the R645 regulations and this reclamation plan. 

 

341.100 Reclamation Timetable 

 

See Table 3-3. 

 

341.200 Descriptions 

 
Seed Mixes - Two seed mixes are proposed for reclamation, the first seed mix is for the riparian 

community, the second is for the grassland-shrub community. Lists of the species for both seed 

mixes can be found in Appendix 3-9-1. 

 

Seeding - Information from the test plots has been utilized together with proven reclamation 

results to arrive at the best treatment and seeding methods. After regrading and top soiling, the 

disturbed area will be mulched and seeded. The steeper areas (slopes greater than 2.5H:1V) will 

be hydroseeded or broadcast, and areas flat enough to safely allow operation of a drill seeder 

may be drill seeded or broadcast seeded. Regraded areas will be pocked/gouged creating 

numerous depressions that will hold moisture and provide a micro-climate for vegetation 

establishment. Hydro-seeding requires first seed, tackifier and wood fiber mulch (400 Ibs/acre) be 

mixed in a water slurry and applied.  Refer to Section 355 for mulch requirements.  

 

Riparian Community - During reclamation, the culverts will be removed, and the stream channels 

will be restored. The riparian seed mix (see Table A9-3, Appendix 3-9-1) will be used 

approximately 20-40 feet on each side of the rip-rap, leaving a total floodplain area of 50-60 feet. 
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Grassland - Shrub Community - The seed mix for the grassland - shrub community will be used on 

the entire mine site, with the exception of the riparian area. See Table A9-1, Appendix 3-9-1 for 

seed mix and application rates. Portions of the grassland - shrub community area may be flat 

enough to safely utilize a drill-seeder; however, the majority of this area will be on the steeper 

slopes and will thus be hydro-seeded or broadcast. 

 

Containerized Stock - Following the seeding and mulching, containerized woody plant species will 

be planted at a rate of 90 individuals/acre (or 2% of the undisturbed density in equal proportions) 

within the riparian corridor.  Wherever possible, this stock will be spatially arranged in clumps to 

maximize cover for wildlife.  One proposed option is that fresh-cut willow shoots be used on the 

riparian area in lieu of containerized stock. These shoots would be cut from local sources along 

Cottonwood Creek and placed on 3' centers on each side of the reclaimed channels. 

Mulch – Refer to Section 355.  

Irrigation, Pest and Disease Control – Irrigation is not planned; however, hand set plantings may 

be given supplemental irrigation. No regulated pesticides will be used by the Applicant in the mine 

area unless previously approved by the UDOGM. 

Revegetation Success - Success standards are show in 356.120. 

341.300 Greenhouse Studies Field Trials 

 

If additional testing is required for the purpose of demonstrating that reclamation as required by 

the State Program can be accomplished according to information given in the M&RP, the 

Applicant will comply. 

 

In 1984, a test plot area was installed just north of the bathhouse at the Mine site.  For a complete 

description of this test plot and record of yearly sampling, please refer to Appendix 3-9-2. 
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342 Fish and Wildlife 

342.100 Enhancement Measures 

 

Wildlife habitats will be maintained or improved if disturbed.  This will be done by using native or 

other vegetation approved for reclamation or habitat improvement.  No new actions will be 

undertaken that compromise wildlife or their use areas without prior approval by the appropriate 

management or regulatory agency. 

342.200 Plants Used for Wildlife Habitat 

 

The plant species in the reclamation seed mix are consistent with those presently grown in the 

area. 

Nutritional Value - The nutritional value will be consistent with that of vegetation in the surrounding 

areas. 

Cover - The goal of the Applicant is to establish plant species which will provide sufficient cover 

for the fish and wildlife of the area. The Applicant will use rocks and dead trees and shrubs when 

available as part of the reclamation planting surface preparation to enhance the reclaimed area 

for wildlife habit. Reshaping of the disturbed area will simulate the surrounding topography.  

Ability to Support and Enhance -The plant species included in the proposed reclamation mixes 

can support and enhance the fish or wildlife habitat. Refer to Section 341.200 for additional 

information. 

342.300 Cropland 

 

Cropland is not a postmining land use. 
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342.400 Residential Public Service and Industrial Land Use 

 

No residential, industrial or public service use is planned at the present time for the permit area 

following the termination of mining. 

350 Performance Standards 

 351 General Requirements 

 

The Applicant commits to conduct operations in accordance with the plans submitted In Sections 

R645-301-330 through R645-301-340 of the permit application. 

 352 Contemporaneous Reclamation 

 

Contemporaneous reclaimed areas will be visually checked, should contemporaneous 

reclamation fail, the areas will be reseeded.  Refer to Plate 3-6 for location of contemporaneous 

reclamation. Contemporaneous reclamation will not be done in areas the Mine Health and Safety 

Regulations require to be kept barren of vegetation (such as areas around mine ventilation 

openings).  

 

Plant Species - Plant species used for temporary, contemporaneous reclamation with their 

respective justifications are listed below: 

Agropyron dasystachyum --Thickspike Wheatgrass-- This grass species was chosen for its 

on-site adaptability of these climatic patterns, high salt tolerance, sod forming characteristics and 

rapid establishment capabilities. 

Oryzopsis hymenoides--Indian Rice grass-- This grass species has excellent success on spoils 

establishment and has moderate salt tolerance qualities. 

Astragalus cicer--Silklepod Milkvetch--This forb will be planted because it is sod forming, nitrogen 

fixing, has moderate salinity adaptation, has establishment qualities and for aesthetics values. 

Melilotus officinalis--Yellow Sweetclover-- This species is an introduced forb that establishes 

readily on severe disturbed sites.  It is also a nitrogen fixing plant that has high affinity for salt 

tolerance. 

 

Note: seeding rates of species will be in equal proportions totaling 52 PLS per square foot. No 
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shrub or tree species are included in the seed mix for contemporaneous reclamation. 

 

Seeding Methods - Slopes 1.51 or less will be either drill seeded or seeded by hydro seeder or 

hand broadcast methods.  Slopes greater than 1.5:1 will be seeded by hydro seeder or hand 

broadcasting. 

353 Revegetation: General Requirements 

 

A vegetative cover will be established on the reclaimed areas to allow for the designated 

postmining land use. Water areas and surface areas of roads will not be revegetated. The 

revegetation will be in accordance with the approved permit and reclamation plan.  

353.100 Vegetative Cover 

 

The seed mix proposed for revegetation is intended to provide vegetative cover that will be 

diverse, effective and permanent. The seed mixture was selected with respect to the climate, 

potential seedbed quality, erosion control, drought tolerance and the mixture's ability for rapid 

germination and succession. 

Native Species - The vegetative mixture will be comprised of species native to the area, capable 

of achieving postmining land use. Diversity of species should allow utilization of plants by wildlife 

and by domestic livestock.  The revegetative seed species will be purchased from suppliers who 

will certify their percentages of purity, percentages of maximum weed seed contents and the 

declaration of poisonous and noxious weed content. 

Extent of Cover- Revegetation success at the mine will be based on comparison with the 

approved reference areas.  Refer to Section 356 for additional information.  

Stabilizing- The vegetative cover mixture is capable of stabilizing the soil surface from erosion. 

353.200 Reestablished Plant Species 

 

The reestablished plant species have been selected to insure they are compatible with the 

approved postmining land use. 
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Seasonal Characteristics- The revegetation plant species will have the same growing season as 

the original vegetation or in this instance as the adjacent areas. 

Self-generation- The reestablished plants are species capable of self-generation and plant 

succession. 

Compatibility- The seed mixes for revegetation contain species compatible with the plants and 

animals in the permit area. 

Federal and Utah Laws or Regulations- The seed mixture purchased to revegetate the mine area 

will contain no poisonous or noxious plants. No species will be introduced in the area without 

being approved by the UDOGM. 

353.300 Vegetative Exception 

 

The applicant does not require a vegetative exception at this time. 

353.400 Cropland 

 

The permit area contains no land designated as cropland for postmining land use.  Prime 

farmland  

354 Revegetation: Timing 

 

The disturbed areas of the mine will be revegetated the first period of favorable planting 

conditions following final site preparation. Seeding will normally occur in October or November of 

the year, depending on climatic conditions at that time.  This will allow little chance of premature 

germination, increase the likelihood of hibernation (or inactivity) of most seed predators and will 

allow seed emergence in early spring when moisture conditions are most favorable. 
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355 Revegetation: Mulching and Other Soil Stabilizing Practices 

 
Hydromulching will consist of chopped straw, hay or wood fiber mixed with water and machine blown 

at the rate of 2,000 Ibs/acre.  Suitable mulch and other soil stabilizing practices will be used on 

areas that have been regraded and covered by topsoil or topsoil substitutes.  Mulching and 

revegetation will not be attempted on sheer rock outcrops. 

 

The reclaimed area will be left in a roughened condition by subsequent ripping and/or tracking with 

the equipment.  On flatter areas a ton per acre of noxious weed free straw will be incorporated into 

the soil during surface roughening to promote moisture retention. 

 

Slopes 1.5H:1V will not hold topsoil; therefore these slopes will be revegetated without the 

application of topsoil.  Seed for grasses and forbs will be incorporated in a water slurry with a 

tackifier and mulch material (400 lbs/acre) and applied.  The hydromulch materials (2,000 lbs/acre) 

will then be applied as a separate application. 

356 Revegetation: Standards for Success 

 

The standards for revegetation success are detailed in Sections 342 and 353. 

356.100 Success of Revegetation 

 

The success standards for approval will be judged on the effectiveness of the vegetation for 

postmining land use, the extent of cover in comparison to the reference area, and the standards 

outlined in Section 353.  Ground cover, woody plant density, and shall be considered equal to their 

respective reference area counterparts, when there is 90 percent success at 90% statistical 

confidence.  Vegetation monitoring for permanent reclamation will be conducted as indicated in 

Table 3-2. 

356.200 Standards for Success 

 

Standards of success will be applied in accordance with the approved postmining land use. There is 

no portion of the disturbed area that has a postmining land use of grazing, pasture or crop land. 
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Fish and Wildlife Habitat - The success of revegetation for fish and wildlife habitat will be 

determined based on tree and shrub stocking and vegetative ground cover.  At the time of bond 

release, trees and shrubs will be healthy, and at least 80 percent will have been in place for at 

least 60 percent of the applicable minimum period of responsibility.  No trees and shrubs in place 

for less than two growing seasons will be counted in determining stocking adequacy.  Vegetative 

ground cover will not be less than that required to achieve the approved postmining land use. 

Industrial Commercial or Residential - The postmining land use for the permit area is not 

designated for industrial, commercial or residential use. 

Previously Disturbed by Mining - The mine was previously disturbed by mining and was not 

reclaimed. There is no record of revegetation being done prior to 1977.  The applicant will restore 

the vegetative cover, so it is at least equal in extent to the natural vegetation of the reference 

areas and capable of controlling erosion. 

356.300 Siltation Structures 

 

Siltation structures will be maintained until the disturbed area has been stabilized and 

revegetated.  The structures will not be removed sooner than two years after the last augmented 

seeding.  

356.400 Siltation Structure Removal 

 

The land on which the siltation structure was located will be revegetated in accordance with the 

reclamation plan and R645-301-353 through R645-301-357. 

357 Revegetation: Extended Responsibility Period 

 

The applicant will be responsible for the success of revegetation for a period of ten years following 

the completion of reclamation activities.  Vegetation parameters will equal or exceed the approved 

success standards during the last two years of the responsibility period. 
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When required the Applicant will comply with UDOGM approved husbandry practices which may 

include disease, pest, and vermin control and pruning, reseeding and transplanting required. 

358 Protection of Fish, Wildlife, and Related Environmental Values 

 

The Applicant will minimize disturbances and adverse impacts on fish, wildlife and their related 

environments as outlined in Section 333. The intermittent flow of streams within the area does not 

support a population of game fish; therefore, there are no fisheries within the permit area. 

 358.100 Existence of Endangered or Threatened Species 

 

Coal mining will not be conducted where its operation might jeopardize the existence of 

endangered/threatened species or destruction/adverse modification of these species’ critical 

habitat.  There are no identified active aeries being occupied by high interest species of raptors, 

nor readily accessible reproductive sites for game species that are critical to perpetuation of the 

species. No active nest sites were identified during raptor surveys conducted in 2016 thru 2019.  

 

Searches of federal databases as well as publications of the Utah Natural Heritage Program 

resulted in the determination that no listed threatened or endangered plants are likely to occur 

within the mine or adjacent area based on known distributions and habitat preferences of these 

taxa (November 2017) .  Barneby Reed-mustard occurs in southern Emery County on the Chinle 

Formation amidst mixed shadscale, buckwheat, and ephedra communities.  Jones cycladenia 

occurs in east-central Emery County on gypsiferous saline soils of the Chinle, Cutler, and 

Summerville Formations in cool desert shrub and juniper communities.  Last chance townsendia 

occurs in southwest Emery County on the clay or clay/silt soils of Arapien and Mancos Shale 

Formations in salt desert shrub and pinyon-juniper communities. Winkler cactus occurs along the 

southern boundary of Emery County in salt desert shrub communities.  And Wright fishhook 

cactus occurs in southwest Emery County on the Mancos Shale Formation in salt desert shrub 

and pinyon-juniper communities. The Forest Service sensitive species, canyon sweetvetch, has 

been identified from northwest Emery County but is not present within the mine or adjacent area 

(Harber, pers. comm., 1998).  
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Plants                   Status            Present 
Barneby Reed-Mustard  Schoenocrambe barnebyi  E  NP 
Jones Cycladenia   Cycladenis humilis var. jonesii T  NP 
Last Chance Townsendia  Townsendia aprica   T  NP 
Wright Fishhook Cactus  Sclerocactus wrightiae  E  NP 
Winkler Pincushion Cactus  Pediocactus winkleri   T  NP 
Despain Pincushion Cactus  Pediocactus despainii   E  NP 
 
Mammals 
Utah Prairie Dog   Cynomys parvidens   T  NP 
Canada Lynx    Lynx canadensis   T  NP 
 
Birds 
Mexican Spotted Owl   Strix occidentalis lucida  T  NP 
Western Yellow-billed Cuckoo Coccyzus americanus   T  NP 
 
Fish 
Bonytail Chub    Gila elegans    E  NP 
Colorado Pikeminnow   Ptychocheilus lucius   E  NP 
Humpback Chub   Gila cypha    E  NP 
Razorback Sucker   Xyrauchen texanus   E  NP 
 
Amphibians & Reptiles 
None listed  
 
E - Endangered     T - Threatened Extirpated - No longer occur in Utah   C - Candidate 
NP - Not Present (BLM, USFWS, FSEIS) P - Present (BLM, FSEIS) 
 
For additional information contact: U. S. Fish and Wildlife Service, Telephone:(801) 975-3300 
 

 

358.200 Bald and Golden Eagles 

 

Coal mining and reclamation operations will be conducted in a manner protective of the bald or 

golden eagle. The applicant will report golden or bald eagle nests found within the permit 

boundaries and will proceed with operations in accordance with the UDOGM regulations and 

permitting commitments. 

358.300 Taking of Endangered or Threatened Species 

 

The applicant understands that there is no permission implied by these regulations for taking of 

endangered or threatened species, their nests or eggs 
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358.400 Replacement of Wetland and Riparian Vegetation 

 

To mitigate the loss of approximately 2,000 feet of riparian community that was damaged when a 

portion of the North Fork of the Cottonwood Creek adjacent to the disturbed area of the Mine was 

diverted into a culvert. The main canyon culvert was extended approximately 300' upstream in late 

1990.  This extension impacted approximately 0.21 acres of riparian habitat. 

  

 The permittee (During April 1986) cut and collected approximately 3,500 12-18 inch long willow 

stems from local stock and placed them in cold storage.  During the latter of part of May, 1986, 

these willow stems were planted at intervals of approximately six feet apart on both sides of the 

North Fork of the Cottonwood Creek for a distance of two miles below the disturbed area of the 

mine site.  This willow shoot enhancement project was conducted by the permittee with the 

technical supervision of Mr. Larry Dalton of the Division of Wildlife Resources (1986). 

 

As mitigation for this removal of riparian area, 20 small rock check dams were installed in the 

lower portion of Cottonwood Creek to enhance water retention and possible fish survival.  This 

mitigation was performed in accordance with approval from DWR.  Details on location and 

installation of these structures (as well as the culvert extension) are found in Appendix 7-13 of this 

MRP.   

358.500 Manmade Wildlife Protection Measures 

 

Electric Power Lines. Power lines within the Mine permit area are constructed to minimize 

hazards to raptors. 

 

Potential Barriers. The mine has been operating approximately 70 years and little should now be 

done to change the design of the portal facilities to lessen the impacts. The wildlife inhabiting and 

utilizing the area of concern have likely acclimated to the present facilities and consequently 

adjusted their behavior including migration so that a modification of the facilities to providing 

corridors would be more adverse than leaving the facilities as they are. 

 

Pond Protection. The applicant has no ponds containing hazardous concentrations of 

toxic-forming materials.  Should it become necessary fences or other appropriate methods will 
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be used to exclude wildlife from ponds. 
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Yellow highlight signifies Text/Information Previously in Approved DOGM Permit, Moved and 

incorporated into Chapter 4 from previous Chapters 4 and 5).  Red text within the yellow 

highlight is revised text.  The un-highlighted text is new information being added to the permit 

document. 

 

CHAPTER 4 

Land Use and Air Quality 
 

400 Land Use and Air Quality 

 

This chapter of the mining and reclamation plan describes the status of lands in the mine plan 

permit and adjacent areas.   Information used in preparing this chapter of the mining and 

reclamation plan has been gathered from published sources and from discussions with the relevant 

land-management agencies.  Fossil Rock has leased the Cottonwood Tract Lease, although this 

lease will not be mined until permitted, certain baseline information associated with the lease is 

incorporated into the chapter.   

 

 

 410 Land Use 

 
411 Environmental Description 

 

The uses of land preceding mining were wildlife habitat and some limited grazing. Ranchers 

may have used the canyon for access to the upper parts of Cottonwood Canyon and the top of 

the plateau.   

 

Within the permit area, acreage has been disturbed by the mine’s surface facilities.  The effect 

on vegetation associated with the facilities is temporary and will be eliminated by revegetation of 

the disturbance.  Continued operation of the surface facilities will have no significant impact on 

the local wildlife. Discussions of the Waste Rock Disposal Site are found in a separate volume 
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of this M&RP. 

411.100 Premining Land Use 

 
Existing land uses of the Mine permit and adjacent areas consist of grazing, wildlife habitat, 

recreation, and industrial (mining, gas wells and gas pipelines).  No commercial forest uses 

have existed on the privately owned or National Forest lands within the permit or adjacent 

areas.  Farming is impractical due to the steep and rocky terrain, lack of water to irrigate and 

therefore, no future farm use is expected within the permit or adjacent area. The prime farmland 

determination information is in Appendix 4-3.  Plate 4-1 shows the pre-mining land use for the 

permit and adjacent areas.   

   

   411.120 Land Capability 

 
Recreation - Recreational use of the area consists primarily of sightseeing by people traveling 

up Cottonwood Canyon to the Upper Joes Valley area.  Limited hunting also occurs on the mine 

plan area upon the plateau.  Most of the area is characterized by steep and extremely rugged 

cliffs which are not conducive to recreational uses (Niebergall, 1981).  There is no fishing in the 

canyon near the mine (Niebergall,1981).  Access to the mine plan area is by the paved road in 

Cottonwood Canyon. Jeep trails allow access to the mine plan or adjacent areas on the high 

plateau above the Mine.  

 

Bouldering has recently become a popular activity in the area adjacent to the mine.  Emery 

County Recreation has listed 25 bouldering sites along Cottonwood Creek, both above and 

below the mine facilities. Wikipedia defines bouldering as a form of rock climbing that is 

performed on large boulders or other small rock formations, without the use of ropes or 

harnesses. 

 

Farming - See Section 411.100.  

 

Grazing - The National Forest land within the mine plan area is considered as unsuitable 

https://en.wikipedia.org/wiki/Rock_climbing
https://en.wikipedia.org/wiki/Boulder
https://en.wikipedia.org/wiki/Climbing_harness
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range (Niebergall, 1981).  Since 1981 when John Niebergall made the preceeding 

statement, additional area was added to the mine plan area.  A map showing the US 

Forest Service grazing allotments is provided (see Plate 4-3).  Livestock are also trailed 

on the road in Cottonwood Canyon (Niebergall, 1981).  Cattle are moved to summer 

range at the higher elevations above the mine plan area. 

 

In the past PacifiCorp has provided for the US Forest Service and the Trail Mountain 

Cattleman's Association, fences and gates at the Roan Canyon location and the 

adjacent Cottonwood Canyon location.  The company (Pacificorp) has provided a cattle 

guard and a stock corral at the Cottonwood Canyon location, to aid the cattlemen in their 

efforts to trail cattle to and from summer ranges above the permitted areas. 

 

As illustrated on Plate 4-3 the mine area lies primarily within a single grazing allotment, Trail 

Mountain C & H (cattle & horse).  The Trail Mountain Allotment occupies 21,327 acres (of which 

1,188 acres are Utah State lands) in northwestern Emery County.  According to the Forest Service, 

1995, the allotment exhibits 6,969 acres of land suitable for cattle grazing and is divided into five 

separate pastures or units to facilitate a rest rotation grazing system that is designed to coordinate 

livestock grazing with wintering big game species.  The five pastures are:  1) Upper Joe’s Valley, 

2) North Trail East, 3) North Trail West, 4) Trail Canyon, and 5) South Trail.  The last two pastures 

are important big game wintering areas and in the past a portion of the South Trail unit has been 

closed to livestock grazing to improve Elk winter range (see Plate 4-3). 

 

Allowable grazing season is from June 21 to September 20, annually.  Approximately 793 AUM’s 

are contributed by the Trail Canyon pasture and 595 are attributable to the South Trail pasture.  

Based on an overall average without regard to proximity to water or physical barriers, the average 

existing use in the Trail Mountain Allotment is approximately 0.13 AUMs per acre or 7.7 acres per 

AUM (Healy, 1998).  The cattle are owned by separate livestock operators.  Excepting “rested” 

pastures, cattle enter the allotment by Trail Canyon and then leave via Cottonwood Canyon 

from the northern units.  Plate 4-3 indicates that range fences, water troughs, stock tanks (ponds), 



  
Canyon Fuel Company, LLC Mining and Reclamation Plan 
Fossil Rock Mine    April 2020 
 
 

  

 
 4-4   

and cattle guards overlie the allotment area. 

 

History of Mining - Mining activities existed on or near the site of the Trail Mountain Mine since 

1898 (Doelling, 1972). The first large scale operation on the site, the Johnson Mines, opened in 

1909.  A series of three mines, the Johnson property operated from 1909 through 1948.  The 

amount of coal produced during that period and the extent of the workings is unknown. 

 

In 1946 three additional operations started in Cottonwood Canyon.  Two prospects operated for 

a short time (1946-1952) (Doelling, 1972).  Activity at the Trail Mountain Mine started in 1946 

and lasted until 1967.  The mine was then shut down for 10 years and reopened under the 

ownership for Mr. John Bell of Orangeville, Utah.  Mr. Bell operated the mine until 1979.  The 

Fetterolf Group then operated the mine until 1981, when it was purchased by Natomas Trai l 

Mountain Coal Company.  The property was subsequently purchased by Diamond Shamrock, 

later by Arch Minerals Corp., by Beaver Creek Coal Company (1987), and by PacifiCorp (1992). 

 

   411.130 Land Use and Classifications under Local Law 

 
The current land uses of the permit and adjacent area fall under two Emery County zoning 

regulations.  One is (MR & R-1 Zone) Mining Grazing and Recreation and the second is (M-1) 

Mountain Zone.  The Mountain Zone allows mining activity, which is a major part of the County’s 

economy, as a conditional use with careful planning and permitting.  The mine site is in the M-1 

zone. 

  411.140 Cultural and Historic Resources Information  

 

The Mine site contains no known cultural resources that are liable to be impacted by the 

continued operation or compliance construction. 
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The area has had numerous cultural resource surveys and inventories. No cultural resources 

have been found around the mine facilities. Additional surface construction or disturbances 

related to mining operations will be surveyed (cultural) as required. 

No historical resources are known to exist within the mine plan area.  A study performed by 

Archeological Environmental Research Corporation (AERC) in July 1979 showed no historic 

sites in the canyon bottom (see Plate 5-1 and Appendices 1 & 2, in Confidential Volume). 

 

 Archeological Inventory (Adjacent Area) - Five archeological sites (279E/1 through 279E/5) and 

four isolated artifacts (279E/x1 through 279E/x4) were identified by AERC in the lower section of 

Cottonwood Canyon (see Plate 5-1: Refer to PacifiCorp Confidential and Private Information 

Volume: Trail Mountain tab).  Two of the archeological sites, 279E/3 and 279E/5 have important 

data remains.  Some vandalism had occurred at these sites.  "The abundance of charcoal and 

the lack of ceramics”, suggests possible datable archaic habitation.  Site depths of up to a meter 

of fill evidently contain important stratigraphic data.  Both sites have register potential (CRRS: S-

2) because of the scientific information potential".  (AERC, 1979.) 

 

Site 279E/2, located north of 279E/4 is something of an enigma.  The site consists of a 

rectangular stone foundation, but the lack of other surface materials, and apparent depth, make 

it difficult to determine whether the site was historic or an unusual, perhaps an uncompleted 

prehistoric structure.  Because of the stone alignments, and its pinon-juniper bench location, the 

site is suspected as prehistoric.  It was judged not to have National Register potential and rated 

CRRS: S-4. 

 

The two remaining sites 279E/1 and 2 were both CRRS: S-4 lithic scatters.  No diagnostic tools 

were found upon them or any of the other previously described sites (for a complete discussion 

related to the cultural resources of Cottonwood Canyon refer to AA Preliminary Report on the 

Cultural Resources and Test Excavations in Cottonwood Canyon, Emery County, Utah [UP&L-

79-5A, B, C]@, 1979, report prepared for Utah Power & Light Company by Archeological 

Environmental Research Corporation, Salt Lake City, Utah). 
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Two of the isolated artifact locations 279E/X1 and X2 had every appearance of having been 

sites long since eroded.  These isolates compliment the two other lithic scatters and indicate 

limited hunting activities along the drainage.  The depth of charcoal in the rock shelters indicates 

that their prehistoric occupation could involve a considerable chronological period. 

 

In the area the artifacts were located, little impacts from the mining activities will occur.  The 

sites located near the roadside will be and have been subject to vandalism.  Future 

improvements to the road suggested by Emery County and the Forest Service may significantly 

impact the sites. 

 

Paleontologic Inventory - Fossils are found on the mine plan area in nearly all of the geologic 

units.  With the exception of dinosaur footprints found in the coal seams of the Blackhawk 

Formation, no significant paleontologic specimens are known to be present (US Forest Service, 

1978). 

 

The cultural resource maps in Appendix 4-1 shows the cultural or historic resources within the 

permit and adjacent areas.   

 

Parks, Cemeteries, Trails -There are no public parks within the permit or adjacent area.  There 

are no cemeteries located in or within 100 feet of the proposed permit area. There are no lands 

within the permit area which are within the boundaries of any units of the National System of 

Trails or the Wild and Scenic Rivers System, including rivers designated under section 5(a) of 

the Wild and Scenic Rivers Act. 

 

SHPO Coordination – When cultural resources are identified on lands belonging to the USFS, 

State of Utah and/or the BLM which lie within the permitted areas, SHPO will be contacted.    

Prevent Adverse Impacts - Measures used to mitigate the effects of the mining operation on 
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cultural resources were implemented prior to any disturbance associated with the development.  

During 1985 and 1986, the proposed construction and realignment of three miles of county road 

by Emery County from Highway 29 to the Mine site was completed. Two cultural sites were 

located and avoided during the road construction. Once construction began, avoidance 

procedures were the feasible mitigation measures. 

 

Manmade and natural stock ponds are provided on the Trail Mountain area as a source 

of water for grazing cattle.  These ponds are supplied by snow runoff or springs.  There 

are several developed springs in the allotment areas that have watering troughs.  If 

subsidence affects ponds, the ponds will be rebuilt or repaired.  Should subsidence 

alter a seep or spring that is supplying a water source to livestock, the permittee will, 

after consulting with the Forest Service and DOGM, commit to replace or relocate the 

trough or pond to a suitable range area. The permittee has implemented a subsidence 

and hydrologic monitoring program whereby, the extent and the effects of subsidence to 

water resources can be studied, identified, and the appropriate mitigating action taken. 

Identify and Evaluate- If required by the Division, the applicant will identify and evaluate 

important historic and archeological resources that may be eligible for listing on the National 

Register of Historic Places through; collection of additional information; conducting field 

investigations; or other appropriate analyses. 

411.200 Previous Mining Activity 

 
Underground Mined Areas - The Johnson mines, located across the canyon from the Mine 

facilities were active from 1909 to 1948.  The Cottonwood Canyon prospects are located across 

Cottonwood Canyon from the Mine.  The Cottonwood Canyon prospects were active from 1946 

to 1948.  No other known minerals of value have been mined within the permit or adjacent area. 

 

Production from the earlier mines was from the Hiawatha seam by room and pillar mining.  An 
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estimated production of 96,000 tons is reported by Doelling (1972) for all mining in the area.  Of 

this, the Cottonwood Canyon mines produced approximately 54,000 tons. 

 

Surface Mined Areas - There have been no surface mines located within the mine permit or 

adjacent areas. 

 

412 Reclamation Plan 

 

412.100 Postmining Land Use 

 
 
Postmining land use within the permit and adjacent area following reclamation will remain 

essentially the same as the regional uses. See Plate 4-2.  Regional multiple uses are a 

combination of coal mining, grazing, wildlife habitat, hunting and recreation.  The Applicant is 

not proposing a post-mining land use that differs from the pre-mining land use. The post-mining 

land and the pre-mining land use differ only because there were pre-law (DOGM 1976) activities 

on the mine site.  

 

Use of the reclaimed site will probably be recreational during late spring, summer, and fall and 

for wildlife grazing during the winter and early spring.  In this area, the recreational use should 

not interfere with the wildlife use due to limited access during the winter months. 

 

Return of the mine site to the pre-mining land-use of grazing, wildlife, and recreation at the end 

of mining will be accomplished according to the steps provided in this permit.  Refer to Sections 

242, 340, 540 for additional information.  Contemporaneous reclamation of those areas not 

needed during operation will take place throughout the life of the mine. 

Postmining Land Use Management Plans - Management of range and grazing activities within 

the permit area will be the responsibility of the US Forest Service, State of Utah and for the 

waste rock storage area the Bureau of Land Management.  The Applicant intends that the 
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postmining land uses will be consistent with the land use plans prepared by the surface 

management agencies. Final reclamation activities such as grading and seeding as detailed 

within this M&RP will be completed in a manner to provide uses of the lands consistent with the 

land owners.   

  412.200 Land Owner or Surface Manager Comments 

 
Surface owner approval of the Applicant's proposed postmining land use will be confirmed by 

the approval of this Mining and Reclamation Plan.  

  412.300 Suitability and Capability 

 
Final fills will not contain excess spoils. 

 

413 Performance Standards 

  413.100 Post Mining Land Use 

 
Reclamation will be performed in a timely manner. The land after reclamation will be capable of 

supporting the proposed postmining land use. 

  413.200 Determining Pre-mining Uses of Land 

 
The pre-mining land use included grazing, wildlife habitat, recreation, and industrial (prelaw 

mining).  Refer to Section 411.100 for additional information.   

  413.300 Criteria for Alternative Post-mining Land Uses 

 
An alternative post-mining land use is not proposed. 

 

420 Air Quality 
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This section includes descriptions of plans to comply with the Clean Air Act and applicable Utah 

or federal statutes and regulations pertaining to air quality standards. 

 

On July 9, 2016, an application for Air Quality Small Source Exemption Registration for Fossil 

Rock Mine facilities was sent to the Utah Division of Air Quality (DAQ). The registration was 

granted September 7, 2016 by the DAQ. The exemption registration application, calculations 

and registration are available for review at the DAQ office in Salt Lake City, Utah. 

421 Air Quality Standards 

 
Mining activities will be conducted in compliance with the requirements of the Clean Air Act and 

the Utah Air Quality Regulations. 

422 Compliance Efforts 

 

Several practices are incorporated in the operations of the mine to protect the air quality in the 

mine vicinity.  Protection of the air quality is mainly accomplished by reduction of dust 

production by the mine operations.  Practices used to reduce dust production are: 

  

a) Periodic watering, scraping, and compaction of coal loading area, and paving of the coal 

haulage road. 

b) Wetting of coal during handling activities. 

c) Keeping the size of the disturbed area to a minimum. 

d) Revegetation of disturbed areas as soon as practical. 

 

The effect on air quality by the mine will be minimal due to the limited area and the 

mitigation measures incorporated in the operation.  
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423 Air Pollution Control Plan 

Monitoring Programs - The DAQ does not require an air monitoring program for the mine.  

Fugitive Dust Control Practices - Emissions from the exposed areas shall be minimized through 

the operating practice of suppressing dust and revegetation.  Additional information in Section 

422. 
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Yellow highlight signifies Text/Information Previously in Approved DOGM Permit, Moved and 

incorporated into Chapter 5 from previous Chapters 3 and 11).  Red text within the yellow 

highlight is revised text.  The un-highlighted text is new information being added to the permit 

document. 

Chapter 5 

ENGINEERING 

 

510 Introduction 

The existing and proposed coal mining and reclamation activities associated with the mine have 

been or will be designed, located, constructed, maintained, and reclaimed in accordance with 

the permit commitments. 

 

The Division was notified of temporary cessation of coal mining operations at the Trail Mountain 

Mine effective May 4, 2001.  Coal mining at the Trail Mountain Mine ceased as of March 15, 

2001.  In preparation of temporary cessation, all mining equipment including; production 

(longwall and continuous miner), belt haulage and electrical were removed from the mine.  

Verification of equipment removal was conducted on April 6, 2001 with Bureau of Land 

Management (Steve Falk) and Division of Oil, Gas and Mining (Pete Hess) participating in the 

review.  A plan to construct permanent seals was submitted to and approved by Mine Safety 

Health Administration.  Sealing of the mine portals was completed on May 1, 2001. 

 

The Fossil Rock Mine is not currently operating.  The Mine (previously named Trail Mountain) 

moved into temporary cessation in 2001 and moved out June 2016 and back into temporary 

cessation in October 2018.  There is the potential for the Applicant to re-open the mine and 

begin development mining in 2020. Fossil Rock has leased the Cottonwood Tract Lease, 

although this lease will not be mined until permitted a variety of baseline information associated 

with the lease is provided in this chapter.   
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511 General Requirements 

This permit application includes descriptions of the proposed coal mining and reclamation 

operations together with the appropriate maps, plans, and cross sections. Methods and 

calculations utilized to achieve compliance with the design criteria are also presented. 

 

512 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, geologist or land surveyors. As appropriate, these persons were assisted by experts 

in the fields of hydrology, geology, biology, etc. 

 

512.100 Cross Sections and Maps 

 

Previously mined areas are shown on Plate 5-1. Access to the coal seam is facilitated by the 

intersection at the mine site of the coal outcrop and the canyon floor. 

 

Certified maps and cross sections concerning the disposal of underground development waste 

at the waste rock site are provided in this M&RP as a separate volume.  Coal storage, topsoil 

storage and explosive storage are shown on Plate 5-2.  

 

Certified maps and cross sections showing the final (post-reclamation) surface configuration of 

the mine disturbed area is shown on Plates 5-12, 5-13, 5-14A and 5-14B.  

 

Maps and cross sections associated with the hydrology of the Mine area are provided on Plate 

7-1, 7-2 and 6-1.  Maps and cross sections associated with the geology of the Mine area are 

provided on Plates 6-1 and 6-2. 
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512.200 Plans and Engineering Designs 

 

Plans and engineering designs presented in this M&RP were prepared by or under the direction 

of and certified by a qualified registered professional engineer. The following facilities or 

activities do not exist or occur within the permit area: coal preparation plant, coal cleaning, 

coal processing waste banks, dams, or embankments, disposal of non-coal (non-waste rock) 

waste other than durable rock-type construction materials such as cinder block and air pollution 

control facilities.  Hence, certified maps or cross sections of these facilities are not provided in 

this plan.  

 

No excess spoil will be generated from the permit area.  No durable rock fills will exist in the 

permit area.  The durable rock-type construction materials are disposed of in the waste-rock 

storage site together with the mine development waste. The design of the waste-rock facility 

located in a separate volume has been certified by a qualified registered professional engineer. 

 

Impoundments - At the waste rock storage site, there is one sediment pond and one sediment 

basin shown on Plate 4-1 in the waste rock site volume of this M&RP.  The mine facilities area 

has one existing sediment pond shown on Plates 5-2 and 5-8. These impoundments were 

designed by a professional engineer using current, prudent, engineering practices and the 

designs were certified by a qualified registered professional engineer. 

 

Primary Roads - A primary access road is used to haul material into the Waste Rock Storage 

Facility (Plate 4-1).  A professional engineer has certified the design and construction of the 

road as meeting the requirements of R645-301-534.200 and R645-301-742.420.  

 

The primary and ancillary roads at the mine site are shown on Plate 5-2.  The primary road is 

shown in plan and profile on Plate 5-16. 

Variance from Approximate Original Contour - The design for the proposed variance from the 

approximate original contour requirements of R645-301-270 has been certified by a professional 

engineer in conformance with professional standards established to assure the stability, 
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drainage, and configuration necessary for the intended postmining use of the site. Refer to 

Sections 537 and 553 for additional information.  

513.  Compliance with MSHA Regulations and MSHA Approvals 

513.100 Coal Processing Waste Dams and Embankments 

 

No coal processing waste dams or embankments exist within the permit area. 

  513.200 Impoundments and Sedimentation Ponds 

 

No impoundments or sedimentation ponds in the permit area meet the size criteria of 30 CFR 

77.216-1 or 30 CFR 77.216-2. 

  513.300 Underground Development Waste, Coal Processing Waste 

 

No underground development waste, coal processing waste, or excess spoil is disposed of in 

underground mine workings in the permit area. 

  513.400 Refuse Piles 

 

The waste-rock disposal area has been designed and constructed to meet the requirements of 

30 CFR 77.214 and 30 CFR 77.215. Details of this design are presented in the waste rock area 

M&RP volume. 

  513.500 Underground Openings to the Surface 

 

Upon abandonment, openings to the surface from the underground will be managed in 

accordance with 30 CFR 751771. Details regarding final abandonment of mine openings are 

provided in Section 542.700. 

513.600 Discharges to Underground Mines 

 

No discharges occur from the surface to underground mine workings in the permit area. 
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513.700 Surface Coal Mining and Reclamation Activities 

 

No surface coal mining and reclamation activities exist within the permit area. 

513.800 Coal Mine Waste Fires 

 

If coal mine waste fires occur within the permit area, remedial action will be taken as deemed 

necessary by the Applicant to protect public health and safety as well as the environment. 

Following initial remedial efforts, a plan will be formulated in discussion with MSHA and the 

UDOGM to prevent future fires and to extinguish fires. 

514 Inspections 

514.100 Excess Spoil 

 

Excess spoil is not generated at the Mine. 

 

514.200 Refuse Piles 

 

A professional engineer or specialist experienced in the construction of similar earth and waste 

structures will inspect the refuse pile during construction and placement/compaction of the coal 

mine refuse materials. 

These inspections will occur at least quarterly throughout placement of the waste materials and 

during the following critical periods of the phased construction of the site: 

• Foundation preparation (including removal of organic material and topsoil), 

• Placement of underdrains and protective filter systems, 

• Installation of final surface drainage systems, and 

• The final graded and revegetated fill. 

An inspection report will be submitted to the Division that is certified by a registered professional 

engineer. The report will discuss construction, stability and maintenance in accordance with the 

approved plan and the R645 rules.  A copy of the inspection report will be retained by the 



Canyon Fuel Company, LLC  Mining and Reclamation Plan 
Fossil Rock Mine  April 2020 
 
 

5-6 
 

Permittee.  Inspections will continue until the waste-rock area has been finally graded and 

revegetated. 

514.300 Impoundments 

 

A professional engineer or specialist experienced in the construction of impoundments will 

inspect the impoundment(s).  Inspections will be made regularly during construction, upon 

completion of construction, and at least annually until removal of the structure or release of the 

performance bond.  A qualified person designated by the Applicant shall examine 

impoundments for the appearance of structural weakness and other hazardous conditions. 

 

A certified report that the impoundment has been constructed and maintained as designed and 

in accordance with the approved plan and the R645 Rules will be submitted to the Division.  A 

copy of the report will be retained by the Permittee. 

 

Impoundments located in the permit area do not meet the NRCS Class B or C Criteria for dams 

in TR-60 and are not subject to 30 CFR Sec. 77.216.   

515 Reporting Emergency Procedures 

  515.100 Slides 

 

At any time, a slide occurs which may have a potential adverse effect on public, property, 

health, safety, or the environment, the Applicant will notify the Division by the fastest available 

means and comply with any remedial measures required by the Division. 

  515.200 Impoundment Hazards 

 

If an impoundment examination or inspection discloses that a potential hazard exists, the 

Division will be informed of the finding and of the emergency procedures formulated for public 

protection and remedial action.  The Division will then notify the appropriate agencies that other 

emergency procedures are required to protect the public. 
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515.300 Temporary Cessation of Operations 

 

Whenever it is known that operations are to be temporarily ceased for more than 30 days, the 

Applicant shall submit to the Division a notice of intention to cease or abandon the operations, in 

accordance with R645-301-515320 and to MSHA standards. 

 

The Applicant will provide a statement of the number of surface acres and the horizontal and 

vertical extent of subsurface strata which have been in the permit area prior to cessation or 

abandonment, the extent and kind of reclamation of surface area which have been 

accomplished and identify activities that will continue during the temporary cessation. 

 

If underground openings are to remain inactive for a period greater than 90 days, such openings 

will be temporarily closed off from access.  

520 Operation Plan 

521 General 

  521.100 Cross Sections and Maps 

 

Plate 5-1 shows 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. 

 

The buildings and structures, impoundments and drainage structures associated with the Mine 

are shown on Plate 5-2.  There are no major electric transmission lines, pipelines, or agricultural 

drainage tile fields that pass through or over the permit area.  The Applicant is supplied 

electrical power via an overhead power line that ends at the mine site. 

 

The Cottonwood Canyon Road is located immediately east of the permit boundary.  The permit 

boundary for the waste rock storage site adjoins State Road 57.  Even though Permittee owns 

land that extends to the centerline of the county road, Permittee decided the permit boundary 

will permanently reside on the western edge of the county road to avoid the responsibility of any 
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legal issues or potential environmental violation that may be caused by public use of the county 

road. 

 

The waste rock storage area and the associated drainage structures are shown and described 

in waste rock M&RP volume on Plate 4-1.  The location of the waste-rock disposal area in 

relation to the underground mine workings, is discussed in Sections 521, 528, and 536 of this 

M&RP. 

 

The owners of record of the surface and subsurface lands in or contiguous to the permit area 

are shown on Plates 5-4 and 5-5. 

 

The Applicant has legal right to enter all lands within the permit area.   The legal description of 

the permit area is provided in Chapter 1, Section 114.   

 

 

The mining operation is conducted within 100 feet of a public (county owned) road.  The 

requirements of R645-103-234 and protection of the public interests are met in the following 

ways: 

(1) This is a pre-law operation, and has always been located adjacent to the public road 

which provides access to the public and private lands in and beyond Cottonwood Canyon; 

(2) The road has been upgraded and paved through cooperation of the Mine, Emery County 

Road Department, and the US Forest Service; 

(3) Necessary approvals for the road have been obtained from the authorities with 

jurisdiction over the public road through the cooperative effort of upgrading and paving of the 

road to the mine site. Necessary encroachment permits have been obtained from Emery County 

for accesses to and from the public road. 

(4) Required public notices concerning the operation have been posted in local newspapers 

for Permit Approvals, Permit Renewals and Permit Transfers. 

 

Historically, first and second mining occurred in the areas within the southern end of Trail 

Mountain.  Those areas have been mined out and the leases have been relinquished to the 

federal agencies for those areas. 
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Refer to Section 525 for information pertaining to subsidence.   

 

Surface configurations are shown on Plate 5-4.  Building, utility corridors, facilities, coal loading 

and storage are shown on Plate 5-2 Surface Facilities.  The land affected by the underground 

mine workings and sequence of mining are shown on Plate 5-3.  Topsoil stockpiles are shown 

on Plate 5-2. The land affected by the waste rock site is shown on Plate 4-1 in separate M&RP 

volume. 

 

A performance bond is provided for the surface disturbance and facilities as shown on Plates 5-

2 and 4-1 in separate M&RP volume for the waste rock site. 

 

Access to the mine is provided by county road, Forest Service road, and private right-of-way 

along Cottonwood Creek.  The road is paved and used by mine personnel private vehicles, coal 

trucks for haulage, and by the public for access to the upper canyon.   Roads constructed, used, 

or maintained by the Mine in the permit area for the mining and reclamation operations are 

shown on Plate 5-2.  No rail systems or overland conveyor systems (other than the material-

handling conveyors within the mine yard) are associated with the mining operation. Mine yard 

conveyors are listed in Section 527.200.  Drainage structures associated with the roads are 

explained in Section 530 of this chapter.   Cross sections of the roads are provided on Plate 5-

16.  

521.200 Signs and Markers 

 

Signs and markers will be posted, maintained, and removed by the Permittee, be a uniform design 

that can be easily seen and read, made of durable material, conform to local laws and regulations 

and maintained during the activities to which they pertain. 

 

Mine and permit identification signs are posted along the access to the mine property and at the 

northern and southern property boundaries.  Perimeter markers (disturbed area boundary) have 

been installed.   Stream buffer zone signs are maintained on the west side of Cottonwood Creek.  

Permit ID signs and required perimeter markers will be maintained until bond release. 
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A topsoil stockpile sign will be placed to mark where topsoil or other vegetation-supporting 

material is physically segregated and stockpiled.  A topsoil stockpile sign is installed on the 

existing small topsoil stockpile. 

 

88888 

522 Coal Recovery 

 

The maximum amount of economically recoverable coal will be extracted with the exception of 

protective coal, which must be left in place to ensure the integrity of the mine.  This protective 

coal falls into two categories.  The two categories are barrier coal and strata control coal.   

 

Mining plans and projections may change between permit submittal and actual mining.  

However, the Applicant will commit to conducting operations in accordance with accepted 

industry practices, so as to achieve maximum economic recovery as specified by 43 CFR 

3482.1 (c) (7).  The Applicant commits to professional cooperation with the Bureau of Land 

Management (BLM) in achieving MER on Federal coal leases. 

 

TABLE 5-1 

RECOVERABLE RESERVES 

LEASE 
AREA 

IN-PLACE 
TONS 

RECOVERABLE 
TONS 

ACTUAL 
PRODUCED TONS 

By EWMC 
(as of 6/1/2001) 

TOTAL 
PRODUCED TONS 

BY ALL 

*Federal 
Lease      

UTU-49332 

4,361,837 1,239,936 22,917 1,509,199 

Federal 
Lease  

U-082996 

276,954 56,718 0 219,755 
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**Federal 
Lease           

U-64375 

45,404,832 433,363 21,508,007 21,938,730 

TOTAL 
TONS 

50,043,623 1,730,017 21,530,924 23,667,684 

TOTAL REMAINING TONS 1,730,017   

*Partial relinquishment of 261.47 acres effective January 9, 2009. 
**Partial relinquishment of 2504.01 acres effective January 9, 2009. 
 

523 Mining Methods   

 

Continuous Mining Unit - Longwall retreat mining with continuous miner development of mains, 

longwall panels and gate road development will be employed during the life of the mine.  

 

The principal purpose of continuous mining units used in longwall retreat mining applications 

include: section development of mainline entries, longwall sections - gate road development and 

longwall section - setup/bleeder entry development. 

 

Figure 5-4 illustrates the basic configuration of a typical five entry main, consisting of 20 ft. wide 

entries and crosscuts driven on 80 ft. x 100 ft. pillar centers.  The pillars created measure a 

nominal 60 ft. wide x 80 ft. long.  The actual number of entries used may be more or less and is 

based on ventilation requirements.  The actual pillar sizes used will depend on their adequacy to 

support the overlying strata. 

 

Figure 5-4 also illustrates the basic configuration of a typical two-entry longwall panel 

development, consisting of 20 ft. wide entries and crosscuts driven on 50 ft. x 100 ft. pillar 

centers.  Bleeder and setup development consist of 20 ft. wide entries and crosscuts on nominal 

50 ft. x 100 ft. pillar centers.  With the retreating longwall mining system, all panel development 

work is accomplished by continuous mining units prior to longwall equipment installation. 
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Longwall Mining System - The predominant mining method at the Mine will be longwall retreat 

mining.  Figure 5-5 illustrates the basic configuration of a retreating longwall system.  After gate 

road entries are driven to the extent of the longwall panel length, on both sides of the longwall 

face, setup and bleeder entries are driven to connect the gate roads.  A solid coal barrier is left 

between the setup and bleeder entries, sized based on geologic parameters, to insure long term 

bleeder stability. 

 

Longwall face width, depending on geologic parameters of the coal deposit, varies from 500 ft. 

to 1000 ft. wide.  Standard face width is 1,000 ft., from center-line of headgate entry to center-

line setup entry, the longwall begins retreat mining; from the setup entry, "outby" toward the 

mainline entries.  A protection barrier is left between the mined-out longwall panel (extraction 

face) and the mainline entries; sized to insure long term mainline entry stability. Panels are 

designed within the mining area, bounded by natural and imposed limits with varying degrees of 

confidence as to location and extent.  Lease boundaries are definitely located and invariable in 

the short term.  Faults may vary somewhat from currently assumed locations. Geologic 

limitations; such as seam splits, faults, channel scours, spars, stratigraphic thinning, etc. may 

affect the mining limits by varying hundreds of feet as information becomes available and as 

mining recovery economics and practicality are further refined.  Underground burned areas, 

from a practical point of view, are indeterminate prior to mining.  Regulatory mining restrictions, 

such as escarpment protection barriers and perennial stream buffer zones further confine the 

mining extent. 

 

Within the limitation of the above boundaries, longwall panel length and width are maximized to 

the extent possible due to the economic cost and production loss associated with longwall 

moves.  The minimum panel length, currently considered economical, is 1500 ft. of recoverable 

reserves.  The minimum panel width, currently considered economical, is 500 ft. of recoverable 

reserve. 

 

The plan of mine development projected for the Mine is shown in Plate 5-3.  Maximum 

production will be 5,000,000 tons per year. 
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Major Equipment - The listed major type of equipment or equivalent is expected to be used in 

the future. 

Continuous Miners Shuttle Cars 

Section Scoops Roof Bolters 

Feeder Breakers Rock Dusters 

Longwall Shearer Mantrips 

Face Conveyor Compressors 

Longwall Shields Coal Drills 

Stage-loader Mobile Tailpiece 

Crusher  Scoop/Forklift 

Conveyors  

 

No surface coal mining and/or reclamation activities are proposed. 

 

524 Blasting and Explosives 

 

Explosives will potentially be returned to the site in the future and at that time the following 

storage and use sections will apply.  

 

Explosives and caps are stored in separate MSHA approved explosive magazines. The 

magazines are of approved steel construction and are properly electrically grounded. The 

magazines are located as required to provide added security.  Materials are transported in 

approved boxes.  Explosives are primarily used underground.  

 

When surface blasting is done it will be in accordance with the applicable R645- 301-524 rules. 

Surface blasting will be done by a certified blaster under the Utah Blaster Certification Program. 

Underground blasting activities at the Mine are conducted under the direction of a MSHA 

certified blaster. 

 

Design - Blast designs will be prepared by a certified blaster in accordance with the applicable 

rules and regulations.  No blasts will utilize more than five (5) pounds of blasting agent or 
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explosives detonated in any eight-millisecond period; therefore, a pre-blast survey is not 

required.  Blasting records will be kept on file for review for three years. Signs will be placed at 

accessible entrances to the surface blasting area from public roads. Access control will be 

exercised preventing unauthorized access to the blasting area. 

525 Subsidence  

  525.100 Subsidence Control Plan 

Pre-subsidence Survey- Plates 4-3, 7-1 and 7-4 show the location and type of structures and 

renewable resource lands that subsidence may materially damage or for which the value or 

reasonably foreseeable use may be diminished. 

 

Survey - A survey has been conducted on that portion of the surface which could possibly be 

affected by the mining activities.  It has been determined that there are renewable resources 

present in the area in the form of springs, water seeps, grazing land, timber, and wildlife.  The 

water seeps and springs are limited and are an important resource for grazing and wildlife.  The 

streams within the permit area are ephemeral and/or intermittent.  The streams are fed by springs 

that emanate primarily in the North Horn formation.  Some of the springs feed water troughs 

maintained for livestock and wildlife.  The occurrence of the springs is discussed in the Chapter 7 

hydrology section; however, data collected suggest the springs on the surface will not be affected 

by the subsidence. 

 

No cabins or occupied non-commercial buildings or occupied residential dwellings or man-made 

structures are present within the permit area except for the buildings constructed to support of the 

mining operation.  Subsidence in the area of these buildings is not anticipated.   

 

There are four gas wells within the northeast portion as shown on Plates 4-1 and 4-2.  A gas 

pipeline parallels the permit boundary to the northeast.  The gas pipeline does not cross through 

the facilities area. There is no mining planned beneath the gas pipeline or around the gas wells.  

No water wells are located within the permit area, nor are there any power transmission lines other 

than the one in Cottonwood Canyon which supplies power to the mine.  Subsidence should not 

impact these structures.  
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525.200 Protected Areas 

 

There are no public buildings and facilities, churches, schools, or hospitals within the permit and 

adjacent areas.  There are no impoundments with a storage capacity of 20 acre-feet or more or 

bodies of water with a volume of 20 acre-feet or more within the permit and adjacent area.  Thus, 

no subsidence protection zones are necessary for these features. 

 

Plate 5-3 shows a detailed plan of the underground workings.   

 

The Applicant will use a mining technology that provides for planned subsidence in a predictable 

and controlled manner. Barrier pillars were left by Pacificorp around oil and gas wells, surface 

structures and streams, property boundaries and outcrops. 

 

525.300 Subsidence Control  
 
Plate 5-3 depicts the area in which planned subsidence mining methods will be used. 

 

525.400 Subsidence Control Plan Contents 

 
 

Conditions - Overburden within the proposed lease area ranges from approximately 750 feet, to 

more than 2,500 feet.  The overburden is lowest along Cottonwood Canyon. The Hiawatha Seam 

ranges from 5 to 14 feet of minable coal height over the permit area. 

   

Subsidence data collected on East Mountain indicate the most important factors that influence 

subsidence listed in order of their importance are; 1) width of the area undermined; 2) total 

thickness of coal extracted; and 3) the overburden thickness.   Areas where only one longwall 

panel (<600 feet in width) has been extracted have shown little or no subsidence.  Whereas 

areas where two adjacent longwall panels (total width >1,500 feet) have been mined 

subsidence is about 70 to 80% of the seam extraction height.  The British National Coal Board 

(NCB) developed a method for predicting subsidence that has been widely accepted in the 

United States.  This method utilizes graphs compiled from numerous field observations and 

takes into consideration the length and width of the mined-out area, thickness of coal extracted, 

and depth of cover.  The method is claimed to be correct to +10% in the majority of cases, 
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assuming certain limiting conditions are met.  The amount of total subsidence experienced on 

East Mountain averages about 83% of the total subsidence predicted by the NCB model. 

 

The angle of draw, which defines the limit between underground excavations and surface 

effects of subsidence, determines the amount of barrier that must be left around the mine to 

protect surface features.  A recent study over coal mines in Utah and Colorado, undertaken by 

the USGS, indicates draw angles of 200 in mines with weak to moderately strong overburden 

650 to 900 feet thick.  This angle tends to steepen to 150 at depths of 900 to 1,000 feet in the 

Somerset area of Colorado.  Data collected by PacifiCorp on East Mountain show draw angles 

to be steeper, ranging from 30 to 150. 

 

Additional data has been collected regarding East Mountain subsidence using Time Domain 

Reflectometry technology (TDR). This method shows subsidence reaches the surface almost 

immediately after mining.  This method documents how rapidly caving propagates up the strata 

by cementing a coaxial cable in a bore hole extending from the surface of the ground down to 

mine level above a longwall panel.  As mining progresses toward and underneath the bore hole, 

the cable is electronically interrogated which provides data showing the depth at which stress is 

present and where shearing of the cable propagates up the cable after mining.  The data 

collected on East Mountain in this way showed no change in the cable prior to undermining by 

the longwall panel but immediately after mining passed below the cable shearing had begun to 

occur just above the mine level.  Shearing propagated to the surface within six days of being 

undermined. 

 

The subsidence data collected on East Mountain indicates about 90% of total subsidence 

occurs within the first year after being undermined.  The areas undermined generally show no 

additional subsidence after the second year following the completion of mining. 

 

Most of the subsidence will occur without any visible evidence on the surface.  This is because 

most of the area on Trail Mountain has the North Horn Formation exposed on the surface and 

this formation contains an abundance of clay minerals that yield to subsidence with plastic 

deformation and not fracturing.   In rare occasions, tension fractures may develop on the 
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surface along the sides or ends of a group of longwall panels.  When undermining areas where 

the Castlegate sandstone is exposed on the surface, subsidence fractures at the surface will be 

common.  This is because the Castlegate sandstone yields to subsidence through brittle 

deformation rather than plastic deformation.  Future subsidence in the lease area is anticipated to 

be similar to that which has occurred previously in the area.  Subsidence is expected range 

between 60% an 90% of the seam thickness above longwall panels, with draw angles ranging from 

3 to 15 degrees.  Previous surveys have indicated that no substantial damage has occurred to 

vegetation as a result of subsidence within the area. 

 

Mining under the escarpments will be avoided where possible and if necessary will be limited to 

bleeder entries.  The mine plan is designed to minimize the potential for failures of escarpments of 

the Castlegate sandstone in Cottonwood Canyon and Joes Valley.   

Monitoring - The Applicant will annually conduct an aerial photo survey of the areas which have 

been undermined.  The Applicant will install aerial targets over the mine that represents future 

years of mining.  A baseline aerial photogrammetric survey of the area will be performed to 

establish baseline elevation of the aerial targets.  

 

Annual surveys will be conducted to determine surface deformation due to subsidence and 

possible movement of surface subsidence monuments for a minimum of two years after no 

additional subsidence is detected within the area.  The findings of the survey shall be reported to 

the Division annually. 

 

Other than the portals, the Applicant will not back tow or backfill any of the mine openings to 

prevent subsidence.  

 

The Applicant intends to control subsidence by mining as near complete and uniform extraction 

as possible.  The use of longwall mining provides the most uniform and complete coal extraction 

possible.  This minimizes the potential of tension fractures reaching the surface. 
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Effects of Subsidence - Several surveys have been conducted over the area presently controlled 

by various permittees which may be affected by mining operations. Timber, wildlife, grazing areas, 

water seeps and springs are the renewable resources occurring within the permit and adjacent 

areas. There are no oil and gas wells, pipelines, utility structures or high powerlines that will be 

affected by surface subsidence within the lease boundary and adjacent areas. No buildings or 

dwellings have been constructed on any surface that will be subject to subsidence within the mine 

plan area. Seeps and springs within the mine permit and adjacent areas have been surveyed and 

are currently being monitored (refer to Chapter 7 - Hydrology, for a description of groundwater 

resources and monitoring). 

 

Historic Information - Eighty percent outcrop protection is provided by leaving a minimum barrier of 

200' between mine workings and the coal outcrop.  One exception to the above is the eastern most 

entry of the 3-entry system driven north and northeast to the ventilation portal.  The eastern entry is 

located within the 200' barrier for a distance of approximately 240' and at no time comes closer 

than 160' from the outcrop.  The 3-entries were necessary to meet MSHA regulations and provide 

adequate ventilation.  The location of this variance is in the side canyon approximately 1700' south 

of the forth portal and is shown on Figure A-3-7-2, Appendix 5-7.  Outcrop protection is further 

addressed in the geotechnical chapter of this permit. 

The subsidence monitoring at Trail Mountain Mine prior to PacifiCorp's acquisition (November 

1992) was conducted using conventional surveying methods. Monitoring did not identify 

subsidence greater than a few tenths of feet. PacifiCorp used aerial photogrammetric survey 

methods and annual helicopter reconnaissance flights to monitor subsidence. Baseline 

photography was conducted August 6, 1993 including color infrared. 

 

  525.500 Repair of Damage 

 

Although it is possible that subsidence could affect the ground water or surface water, prior 

experience suggests that it is unlikely.  The Applicant will replace water determined to have 

been lost or adversely affected as a result of the mining operation if such loss or adverse impact 

occurs prior to final bond release.  
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During regular monitoring activities required by the permit, or as the Applicant otherwise 

acquires knowledge, the Applicant will advise the Division of the loss or adverse occurrence to 

groundwater.   

 

Should significant subsidence impacts occur, the Applicant will restore, to the extent 

technologically and economically feasible, those surface impacts to a condition capable of 

supporting reasonably foreseeable uses that such lands were capable of supporting prior to 

subsidence. 

 

525.600 Compliance 

 
The Applicant will comply with the provisions of the approved subsidence control plan. 

  525.700 Public Notice of Proposed Mining 

 
Prior to the beginning of mining, or with the addition of leases, the underground mine operator 

will mail a notification to the water conservancy district, if any, in which the mine is located and 

to owners and occupants of surface property and structures above the underground workings.  

This notification will include identification of specific areas in which mining will occur, dates that 

specific areas will be undermined, and the location or locations where the Mine's subsidence 

control plan may be examined. 

 

526 Mine Facilities  

 

Mine support facilities will be removed following mining in accordance with the reclamation plan 

discussed in Section 540. 

  526.100 Mine Structures and Facilities 

 

Surface Building and Structures - The buildings and structures associated with the Mine are 

shown in Plate 5-2.  

 



Canyon Fuel Company, LLC  Mining and Reclamation Plan 
Fossil Rock Mine  April 2020 
 
 

5-20 
 

The office, shop, sub-station, fan control house, fuel storage tank farm area, and sediment 

controls were all in place prior to 1987. A new bathhouse, coal handling facility, explosive 

magazines, ventilation portal, and culinary water system were added in late 1990. The main 

canyon culvert was also extended approximately 300' at that time. After PacifiCorp purchased 

the Trail Mountain Mine in 1992, surface modifications have taken place such as, concrete 

portal liners, new travel portal, new twin fan, new fuel storage area, high pressure water building 

and tank, relocation of water treatment plant, storage shed, storage dock, modified ROM 

transfer and a 60" overland tube conveyor. See Appendix 5-4 for the Operation Plan for the 

structures.  Also see Appendices 5-7, 5-8, 5-9, 5-10 and 7-13 for details on the facilities. 

 

Water Supply System - Historically, the culinary water supply for the Mine was drawn from 

underground mine water.  Mine water was collected in an underground sump and skimmed of 

oil.   The mine water is pumped to the surface and stored in a 100,000-gallon tank.  

Approximately 10,000 gallons per day of this water was prepared in the treatment plant for use 

as potable water.  Some mine water was used for wash down.  Water was treated on the 

surface at a maximum rate of 10 gpm and then stored in two 22,000-gallon capacity fresh water 

storage tanks.  The treatment plant and process are approved by the State of Utah, Department 

of Environmental Quality, Division of Drinking Water.  A schematic of the water system is shown 

in Figure 5-2. This system was connected to the mine water system at the belt portal location.  If 

the need should develop for filling water trucks or supplying alternate water to the mine or 

surface system, this water would be drawn from the 22,000-gallon surface storage tanks 

referred to in Figure 5-2. 

 

Refer to Figure 5-3 for typical underground water system schematic.  In preparation of 

temporary cessation, the mine de-watering system was removed from the mine, except for a six 

(6) inch steel supply line (8000') and a twelve (12) inch PVC de-watering line (7500’), refer to 

Plate 5-7 for details. Verification of equipment removal was conducted on April 6, 2001 with 

Bureau of Land Management (Steve Falk) and Division of Oil, Gas and Mining (Pete Hess) 

participating in the review.   

 

Longwall shield ( #151) and a face conveyor were left in the mine due to safety concerns. 
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Pumphouse and Water Tank - A high pressure pumphouse and water tank system was added 

in 1993. This facility supplied water underground to be used for mining operations. 

 

Substation - The substation is constructed, operated and maintained in compliance with 

applicable MSHA and electrical codes. The substation was constructed in 1980 and upgraded in 

1995. Transformers in the station have been checked and are non-PCB.   

 

PacifiCorp upgraded the power system on August 5, 1995 which consisted of the following: 1) 

incoming utility power upgraded by Utah Power to 69,000 volts, 60 HZ, phase 3, 2) installation 

of two (2) identical substation transformers (one of which is a standby/backup unit) rated at 10 

MVA. These transformers are located southwest of the office building. The primary voltage is 

69,000 volts delta connected, and the secondary will be 12,470 volts wye connected. The 

existing 7500 KVA transformer will remain in place for a secondary backup power system.  

 

Ventilation Fans -The mine is ventilated by two, 500hp, 70-inch diameter, blowing fans.  The 

fans and the concrete portal liner were installed in the old access portal in 1993 and 1994.  

 

Truck Loadout - The truck loadout is constructed of structural steel and plate and is 

approximately 30 feet diameter and 70 feet high. 

 

Fences and Gates - Approximately 2,000 feet of chain link fence, containing three multiple 

access gates, are maintained at the Mine site. The multiple-access gates are made up of 15, 

48” X 72” panels (approximate).  These panels make up four gates. Some gates have two 

panels and some have more.  The substation is enclosed by a seven-foot chain link fence with a 

three strand barb-wire cap and two gates. This chain link fence also serves to delineate the east 

boundaries of the surface disturbance of the mine plan area. Identification and perimeter signs 

are installed on the fence. 

 

Powder Magazine - The powder magazine was removed from the site in 2001.  The magazine 

may be replaced when the mine opens for operation.   
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Sewage System - The septic system for the facility was approved by the Division of Water 

Quality on March 17, 1995.  The sewage enters one of three septic tanks, depending on 

location, removing the majority of solids from the sewage.  The grey-water then flows, via an 8-

inch line, to the collection/pumping station, located east of the tank farm area.  The 

collection/pumping station contains a 10,000-gallon holding tank and two pumps. In the case of 

emergencies, the system can dispose of the sewage grey-water at the collection/pumping 

station by haulage truck to another facility licensed to accept septic tank waste.  In 2016 the 

system is believed to be in place however, the facilities are in poor repair and it can be better 

determined once the facility begins renovations potentially in 2020.  A small pre-engineered 

metal building houses the collection/pumping station.  

 

Salt Storage - The covered Salt Storage Shed was constructed in1998. 

 

Conveyor Systems - The main belt conveyed the coal to the surface, the coal is then conveyed 

by a belt to the screen and crusher.   The screen and crusher facility at the Mine had the 

capability of sizing the coal.  The crushed coal is then conveyed to a bin where it is loaded by a 

short belt into on-road trucks for shipment.  Figure 5-1 shows a generalized schematic of the 

coal handling systems and Section 528.100 contains additional information.  Appendix 5-8 

describes further details on the coal handling system. 

 

The facilities area consists of: coal storage areas, parking lot, supply yard, equipment and 

material storage areas.  Controlled pad and parking lot drainage flow across the facility and 

enters the curb and gutter system which reports to the sediment pond.  Other than the 66” 

diameter culvert beneath the mine site to carry undisturbed drainage from Cottonwood Creek, 

there is no alteration or relocation of a natural drainageway (Plate 5-15). 

 

Table 5-6 lists the existing structures at the mine, their approximate dates of construction, and 

their general construction materials.  Because the structures were constructed specifically for 

use as mining facilities, all are considered adequate to meet the requirements of R645-301. No 
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modifications or reconstruction are required for the structures to meet the requirements of R645-

301. 

 

 

Table 5-6 Existing Structures 

Structure Construction Date Construction Materials 

Office/Warehouse/Shop 1976 2 Story Block 

Bathhouse 1990 Metal Building 

Substation 1980 upgraded 1995 Concrete Footers and Fence 

Fan Control House Prior of 1987 Metal Building 

Tank Farm Area Prior of 1987 Concrete and Tanks 

Coal Handling 1991 - 1992  

  Conveyor to Crusher 55’  Steel Truss, Partially Covered 

  Crusher Transfer  Engineered Steel Building 

  Conveyor to Bin 145’  Steel Truss, Partially Covered 

  Truck Loadout Bin - 575 Ton  Structural Steel 

  Tipple Electrical Facility 1994 Metal Building 

Twin Fan 1993 - 1994 Structural Steel, Formed Plate 

Water Treatment Plant 1994 Metal Building 

High Pressure Water Facility 1993 Metal Building, Steel Tank 

Fuel Storage Area  

Tanks - 15,000 (1):5,000 (2) 
1993 Concrete & Steel Tanks 

Sediment Controls including 

Pond 
1987  

Storage Shed After 1992  

Storage Dock After 1992  

Salt Storage Shed - Covered 1998  

   

 

526.200 Utility Installation and Support Facilities 

 

 Refer to Section 526.100 for utilities and facilities associated with the mine site.   
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Support facilities at the Mine will be operated in accordance with the permit issued for the mine. 

Support facilities will be located, maintained, and used in a manner that: 

• Prevents or controls erosion and siltation, water pollution, and damage to public or 

private property, 

• To the extent possible, using the best technology currently available, minimizes damage 

to fish, wildlife, and related environmental values, and minimizes additional contributions 

of suspended solids to streamflow or runoff outside the permit area. 

526.300 Water Pollution Control Facilities 

 

Water pollution control facilities at the Mine consist of the sedimentation pond, the appurtenant 

structures associated with the sedimentation pond, ditches, culverts, curb and gutter, etc.  Three 

water diversion structures are maintained at the Mine.  A concrete curb and gutter running 

north-south through the facilities area diverts water from the disturbed area into the sediment 

pond.  A 66-inch culvert that has been placed in Cottonwood Creek has allowed the facilities 

pad area to be extended and allow Cottonwood Creek to flow beneath the mining operation.  

The length of this culvert is approximately 1,900 feet, extending from below the sedimentation 

pond to the property boundary north of the bathhouse.   A 48-inch culvert located at the mouth 

of the side canyon, just west of the fan portal, diverts water from the canyon directly into the 66-

inch culvert of Cottonwood Creek without crossing the surface of the mine property (see Section 

532). 

 
A sedimentation pond is located on the southern end of the permit area.  All surface water that 

has crossed the mine property is diverted to this structure.  Mine water can also be periodically 

pumped directly into the sediment pond. The pond contains a 48-inch emergency overflow 

culvert and a decant pipe, located on the east side of the pond (see Section 532). 

527 Transportation Facilities 

  527.100 Road Classification 

 

There is one primary road for the mining operation which is used to haul coal. The primary road 

serves the truck loadout and is approximately 825 feet long and 12 feet wide. The trucks will 
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enter the north end of the road and exist on the south.  The remaining roads on site are ancillary 

roads.  These include the upper terrace access road, portal access road and the tipple access 

road. 

 

A primary road provides access to the Waste Rock Storage Facility. A professional engineer 

has certified the design and construction of the road as meeting the requirements of R645-301-

534.200 and R645-301-742.420. 

 

 

The Applicant will not require approval of the Division for alternative road specifications, or for 

steep cut slopes. 

 

527.200 Description of Roads and Conveyors 

 

Roads will be maintained to meet applicable design standards throughout their use, by blading, 

watering and resurfacing as necessary.  Roads are also located, designed, constructed, 

reconstructed, used, maintained, and will be reclaimed to prevent or control damage to prelaw 

public or private property; using non-acid or non-toxic forming substances in surfacing. 

 

The facilities area of the Mine is accessed from a county road (see Plate 5-2).   

528 Handling and Disposal of Coal, Overburden, Excess Spoil, and Waste 

  528.100 Coal Handling 

Coal handling conveyors will be constructed on the surface at the mine site.  The mine conveyor 

will transport coal from the mine to the coal stock pile.  The reclaim belt will convey coal from 

the stock pile (via a reclaim tunnel) to the crushing facility.  The loadout belt will convey coal 

from the crusher to the truck loading bin, from which the coal will be loaded into trucks for off-

site transport.  Each conveyor will be of sufficient size to handle the production levels coming 

from the mine and the anticipated truck loading rates.  Conveyor widths will range from 42 to 60 

inches. 
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The mine does not have a coal preparation plant. 

 

  528.200 Overburden 

 

No overburden is removed, handled, stored, or transported within the permit area. 

 

  528.300 Spoil, Processing Waste Mine, Development Waste, Noncoal Waste 

 

No spoil is generated at the mine.  The Mine does not process its coal beyond crushing and 

screening. Thus, no coal processing waste is generated in the permit area.  The Applicant has 

no plans to return coal processing waste to abandoned underground workings. 

 

Non-coal mine wastes and other combustible materials generated during mining activities will be 

placed and stored in a controlled manner in a designated location. Once a sufficient amount of 

this waste accumulates to justify removal, the non-coal waste and materials that constitute a 

potential fire hazard are loaded onto a truck and hauled by a licensed contractor to a state 

approved waste disposal area.  The Applicant does not plan any on-site disposal of non-coal 

mine wastes.  

 

Waste oil is collected in a designated storage area at the site. A licensed contractor will pick up 

hydrocarbons on a regular basis and remove it for recycling purposes.  No non-coal waste that 

is defined as hazardous under 40 CFR 261 is currently generated at the mine. If such waste is 

generated in the future, it will be handled in accordance with the requirements of associated 

regulations. 

 

Underground development waste is kept underground as allowed by MSHA.   In the event this 

material must be brought out of the mine, it will be hauled to the Waste Rock Site and disposed 

of in an approved manner. 
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Data presented in the waste rock site volume of this M&RP and in Chapter 6 indicate that no 

materials at the site are acid forming. 

528.400 Dams, Embankments and Impoundments 

 

No dams, embankments, or impoundments are used for the handling or disposal of coal, 

overburden, excess spoil or coal mine waste in the permit area. 

529 Management of Mine Openings 

 

Each underground mine opening is protected from deterioration through the installation of steel 

or concrete portal liners, steel sets, and timbers. A mine entry which is temporarily inactive, will 

consist of a chain link or other substantial wire mesh fabric fence placed over the portals to 

prevent public access while allowing for air flow.   Warning signs will be posted to identify the 

hazardous nature of the opening.  

 

Historic Information - Five portals provided access to the Mine.   A plan to construct permanent 

seals was submitted to and approved by Mine Safety Health Administration.  Sealing of the 

mine portals was completed on May 1, 2001.  These portals may be reopened at a later date. 

Five portals provide access to the Mine.  One portal located on the corner of the outcrop of 

Cottonwood Canyon and a small side-drainage canyon is a fan portal.  The second portal, 150 

feet south of the fan portal, is the main intake and travel portal.  The third portal is the belt 

portal.  It is located just to the south of the main portal.  The fourth portal is south of the belt 

portal and is used as a ventilation portal.   

 

A fifth portal has been driven to the outside approximately 1000' south of the fourth portal. 

Complete description of this project is found in Appendix 5-7. (See Plate 5-2 for locations).  An 

old sealed entry is found 500 feet south of the fourth portal (ventilation portal). All portals 

associated with the Mine were sealed as specified in 30CFRPart 75335 (except one (1) opening 

which was inaccessible, this opening was completely backfilled with non-combustible fill from 

the surface). 
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530 Operational Design Criteria and Plans 

 531 General 

 

One sedimentation pond with corresponding runoff control facilities was constructed to 

provide sediment control for the Mine.  The layout of the sedimentation control plan, 

including pond location, pond drainage area boundary, ditches and berms, are illustrated 

on Plate 5-8. 

 

No minable coal exists beneath the mine site sedimentation pond or the Waste Rock 

sedimentation pond.  Thus, subsidence will not affect operation of the ponds. 

 532 Sediment Control 

 

The sedimentation pond is sized to contain runoff from the area of the mine facilities.  As 

shown in Plate 5-8, there are no diversion ditches for undisturbed area runoff.  A 

description of the Mine’s sediment controls in provided in Section 732, 733 and 734.   

 

Runoff from the side canyon above the operation will be bypassed through a culvert 

connected into the Mine site Cottonwood Creek large bypass culvert.  Drainage areas 

for the side canyon culvert and Cottonwood Canyon culvert are shown on Plate 7-6.  

Drainage areas for the disturbed and undisturbed drainage to the sediment pond are 

shown on Plate 7-5.   

 

A diversion culvert and curb and gutter system conveys runoff from the disturbed area to 

the sedimentation pond.  The diversion culverts for Cottonwood Creek were designed 

and sized by the U.S. Forest Service and the Division of Oil, Gas and Mining to pass 

runoff from the 50 year, 24-hour storm (from Miller et al. (1973), Figure 39, page 41].  

See Appendix 7-3 for Culvert Specifications, Appendix 7-13 for Culvert Extension Details 

and Plate 5-15 for Cross Sections. 
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Peak flows and peak flow design related information for the diversion ditch and culverts 

are contained in Table 5-7.  Design criteria and calculation results for sizes and flows in 

the diversion system at maximum discharge are presented in Table 5-12. 

 

The design flood includes all of the Cottonwood Canyon runoff, down to and including 

the side drainage and the three culvert inlets from the opposite side of the highway, as 

shown on Plate 5-9. 

   

Other minor inlets to the sediment pond include a small road and pad area at the top of 

the switchback above the pond. A culvert which picks up a small amount of road 

drainage below the gate was installed in 1988 to catch runoff below the gate which may 

contain dust or mud carried onto the highway by the haul trucks.  A third minor inlet was 

the mine water discharge line located in the 2nd portal south of ROM belt portal.  The 

disconnected discharge line was optionally used to channel mine water discharge 

through the sediment pond in lieu of discharging directly to Cottonwood Creek.  A 

replacement line discharges mine water to a storage tank.  From the storage tank, water 

can be discharged to an existing 48" culvert as shown on Plate 5-9.  All inlets are shown 

on Plate 5-9.  Design criteria and sizing are shown in Table 5-12. 

 

"BTCA" Areas   - It should be noted that two small areas of disturbance do not drain to 

the pond.  Refer to Section 732 for additional information on BTCA areas.  The 

described "BTCA" areas are shown on Plates 3-1 and 7-5.  

 

Sedimentation Pond Design - The sedimentation pond was designed to contain 

sediment storage volume from 0.05 acre-feet of sediment per acre to disturbed area.   

Spillway capacity requirements for the sedimentation pond were based on runoff from 

the 25-year, 24-hour storm (2.9 inches).  Table 5-9 contains the volume and spillway 

capacity requirements for the pond as well as additional design related information. 

 

The pond design details for the sedimentation pond are illustrated on Plate 5-8.  The 

sedimentation pond consists of a sediment storage pool, a dead pool, and a runoff 
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control pool equal to the inflow volume from a 10-year, 24-hour storm (2.4 inches). A 

dewatering device is placed in the pond to draw the pond level down to the bottom of the 

runoff control pool in anticipation of a future runoff event.  The Utah Division of 

Environmental Quality requires that no dewatering device be placed within three feet of 

the top of the sediment cleanout level (60 percent); therefore, a dead storage pool has 

been created to meet the requirements of both agencies. The proposed principal and 

emergency spillway system consists of a corrugated metal riser and conduit with an 

anti-vortex device, trash rack, and anti-seep collars.  Utilizing Equation 5-1, which 

defines orifice flow, the discharge capacity of the riser-conduit combination with a 

diameter of 48 inches was found adequate in passing the peak inflow resulting from the 

25-year, 24-hour storm. 

 

Orifice flow occurs when the flow is restricted by the opening and can be determined as; 

 q = CA (2gH)
2
 (5-1) 

where q is as previously defined; C is a coefficient dependent upon the orifice geometry 

(0.6 in this case); A is the cross-sectional area of the opening, in square feet; g is the 

gravitational constant (32.2 feet per second squared); and H is the head above the 

orifice inlet, in feet.  The orifices considered are the riser inlet and the inlet of the conduit 

leading from the riser through the pond embankment. 

 

The total embankment height was obtained by adding the stage at full storage capacity, 

the head of water over the spillway under design flow conditions, the required freeboard 

height (1.0 feet), and a five percent settlement allowance.  The embankment top width 

will not be less than (H + 35)/5 where H is the height of the embankment, in feet.  Table 

5-10 summarizes the design specifications for the sedimentation pond. 

 

The sedimentation pond is constructed between the excavated slope of the old pond and 

a new embankment constructed over the 66-inch culvert.  The excavated slope of the 

old pond was approximately equal to 1.06H:1V.  To obtain the necessary pond storage 

capacity, the remaining inside slopes of the pond was designed at 2h:1V.  The pond is 
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lined with 18 inches of a 10:1 mixture of the embankment material and bentonite, 

respectively, to prevent seepage and piping. 

 

The dewatering device consists of a 12-inch corrugated metal riser and an 8-inch 

conduit drain line, antivortex device, trash rack, and anti-seep collars.  The anti-vortex 

also acts as a skimming device by not allowing water to be pulled directly from the 

surface of the pond.  A water control gate valve is located at the end of the 8-inch 

diameter corrugated metal conduit within the 48-inch spillway within the pond 

embankment to allow efficient water release. 

 

This was necessitated by the facts that: 

1)  The water control gate valve must be installed in the manhole/spillway to 
allow access to the valve; 

 
 2) The location of the riser does not allow access to the gate if placed at the 

extreme inlet; 
 

 3) Gates were apparently not available which could be attached between two 
culverts in a watertight manner; and 

 
 4) It was desirable to allow access to the control gate for maintenance 

purposes. 
 

The control gate operator mechanism is located above the spillway cover.  Access to the 

gate for maintenance can be made via a ladder or rebar rungs which have been welded 

to the spillway side.  A walkway has been installed to allow access to the control gate for 

purposes of dewatering and inspection.  Anti-seep collars have been used based on 

methods outlined by the U.S. Environmental Protection Agency (1976).  Plate 5-8 shows 

the location and size of the anti-seep collars. 

  

Riprap was placed in the inlet channels, on the inside slope of the pond and below the 

outlet conduit of the pond to dissipate energy and reduce erosion potential.  The outlet 

culvert from the pond discharges onto the riprap protection on the main channel as 

described in Appendix 7-3.  
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The sedimentation pond will be inspected quarterly, and a copy of the inspection report 

will be kept at the mine site and an engineer certified copy sent to the Division.  

 

Sediment Disposal Plans - Sediment will be cleaned out at approximately 60 percent of 

the sediment storage level.   The point at which cleanout becomes necessary is 

approximately 11.2 feet below the top of the riser.  Sediment removed from the pond will 

be temporarily stored within the drainage basin to the pond and eventually disposed of at 

the Waste Rock Facility. 

 

Pond Reclamation - The disturbed area of the pond has been seeded with the interim 

(contemporaneous) seed mix.  Permanent reclamation of the pond is discussed under 

Sections 540 and 763. 

 

The design of the Waste Rock pond is in a separate volume of this M&RP. 

 

533 Impoundments 

  533.100 Slope Stability 

 

Appendix 5-1 presents the stability analyses of the sediment pond.  The sedimentation pond 

embankment was analyzed by the Stable 2 program under dry pond conditions, with a 

horizontal acceleration of 10 percent of gravity assumed, and under full pond conditions with the 

10 percent horizontal acceleration also assumed. These represent the worst-case conditions 

and thus, static dry pond, static full pond and rapid drawdown conditions were not analyzed.  

The minimum factor of safety of 2.38 was under the full pond with earthquake analysis. 

 

The minimum factor of safety for the sediment pond at the waste rock disposal area is 1.3 under 

the full reservoir with seismic loading. 
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  533.200 Foundation Considerations 

 

Prior to construction of each sedimentation pond, vegetative matter and topsoil was removed 

from the foundation area. Stability of the ponds has been enhanced through the installation of 

cutoff trenches and anti-seep collars. Detailed cross sections of the sedimentation pond are 

presented on Plate 5-8.  The slope-stability analyses presented in Appendix 5-1 indicate the 

pond foundations will be stable under operating conditions. 

533.300 Slope Protection 

 

The outslopes and inslopes of the sedimentation ponds were contemporaneously revegetated 

following construction to minimize surface erosion and protect the embankments.  In the event 

of a storm, rapid drawdown in the sedimentation pond would be restricted to the vertical 

distance between the spillway and the peak water level, a distance of 8.0 feet.  The flow is 

restricted by the 8-inch diameter CMP drain line, is controlled and is unlikely to cause surface 

erosion. 

533.400 Embankment Faces 

 

Embankment inslopes and outslopes were revegetated, in addition riprap was placed on the 

upstream and downstream faces of the embankments. 

 

533.500 Highwalls 

 

No highwalls are located below the water lines of the sedimentation ponds. 

 

533.600 MSHA Criteria 

 

No sedimentation ponds in the permit area meet the size criteria of 30 CFR 216(a). 
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  533.700 Pond Operation and Maintenance Plans 

 

The sedimentation pond is designed in accordance with R645-301-740. The design of the 

sediment pond was performed by, or under the direction of, and certified by a qualified, 

registered, professional engineer.   Details of the design are presented in this chapter and on 

Plate 5-8. 

 

The sedimentation ponds are operated as containment structures, with primary and emergency 

spillways to discharge water during a storm that exceeds the design capacity. Excess water 

following a runoff event is held in the ponds until the suspended sediment settles. Water is 

decanted in accordance with the discharge permit and 40 CFR 434 effluent limitations. 

 

Maintenance that is required to keep the ponds in good working condition is performed as soon 

as practical following discovery of a maintenance requirement. The sediment pond will be left in 

place to treat reclaimed area runoff as described in Section 542. 

534 Roads 

534.100 Location, Design, Construction, Maintenance and Reclamation 

 

Primary and ancillary roads associated with the surface facilities are designed and constructed 

to prevent damage to public property.   No acid- or toxic-forming materials have been used in 

the road surfaces. Safety and environmental protection were primary concerns during the 

design and construction of the mine roads. Additional information is in Section 527. 

 

For the construction of roads on site, vegetation material and topsoil will be removed from the 

design road bed, shoulders, and surfaces.  Topsoil will be placed in a topsoil stockpiles located 

on site.  The material for the embankment shall be reasonably free of material considered 

unsuitable for use in embankment construction.  
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534.200 Environmental Protection and Safety 

 

The roads on site will be watered as necessary to control air pollution.  Roads will be routinely 

maintained.  A road damaged by a catastrophic event, such as a flood or earthquake, shall be 

repaired as soon as is practicable after the damage has occurred.  

534.300 Primary Roads 

 

The primary road constructed at the mine facility is in the stable bottom of the canyon adjacent 

to the County road.  The roads will be plated with at least 6-inches of road base gravel, routinely 

maintained and include minor reconstruction of road segments as necessary.  The primary road 

on site does not have any significant embankment so the minimum static factor of 1.3 should 

not apply. For additional information refer to Section 527.  

 

535 Spoil 

 

Refer to Section 528. 

 

536 Coal Mine Waste 

 

The design of the waste rock disposal area contains: 
 o A description of pre-disturbance soils at the site and the suitability of the waste 

rock for reclamation, 
 o Certification of the design and plans, 
 o Compliance with applicable MSHA regulations, 
 o A description of proposed inspection activities, 
 o A description of the design, stability, operation, and reclamation of the waste-rock 

site, and 
 o A discussion of runoff- and sediment-control plans associated with the site. 

 537 Regraded Slopes  

  537.100 Division Approval 

 

No mining or reclamation activities are conducted in the permit area that require approval of the 
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UDOGM for alternative specifications or for steep cut slopes due to the inability of the Mine to 

meet regulatory requirements. 

 537.200 Regrading of Settled and Revegetated Fills 

 

The Applicant is requesting a variance from the approximate original contour requirements of 

R645-301-553.600.  The variance request is not based on the presence of settled and 

revegetated fills. The surface of this area was originally disturbed in the 1940's by a previous 

owner.  The surface is privately owned. There is no record of the original contours.  Since no 

major effort was made at that time to save or store any topsoil or other material, restoration to 

approximately original contour is highly impractical.  However, it is the intent of the Applicant to 

restore the topography of area to be compatible with the post-mining land use, using materials 

available at the site. 

 

540 Reclamation Plan 

 541 General 

  541.100 Commitment 

 

Upon the permanent cessation of coal mining and reclamation operations at the Mine, the 

Applicant will close, backfill, or otherwise permanently reclaim affected areas in accordance with 

the R645 regulations and this reclamation plan. Structures and facilities will be removed 

following mining in accordance with the reclamation plan. 

 541.200 Surface Coal Mining and Reclamation Activities 

 

No surface coal mining or associated reclamation activities are conducted in the permit area. 

 541.300 Underground Coal Mining and Reclamation Activities 

 

Upon completion of mining activities, surface structures will be removed, with the exception of 

portions of the culverts and the sediment pond as described in the following section. 

Salvageable materials will be hauled off-site , non-salvageable items will be removed and sent 
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to an approved land fill (i.e. - Emery County Landfill). Concrete will be broken up by equipment 

and either placed against the slopes prior to backfilling or hauled to an approved landfill. 

 541.400 Environmental Protection Performance Standards 

 

The plan presented herein is designed to meet the requirements of R645-301 and the 

environmental protection performance standards of the State Program. 

542 Narratives, Maps and Plans 

542.100 Reclamation Timetable 

 

A timetable for the completion of each major step in the reclamation plan is presented in Table 

3-3. 

542.200 Plan for Backfilling, Soil Stabilization, Compacting, and Grading 

 

The regrading plan for the waste rock disposal facility is presented in a separate volume of this 

M&RP.  Regrading the waste rock facility will occur on a continuing basis as the rock is 

emplaced. 

 

Due to the close proximity of the mine site to a stream, it is proposed to leave the sediment 

pond in place to treat reclaimed area runoff until revegetation standards are reached.  To direct 

the runoff, a 40' length of 48" CMP will be left in place at the point where the restored side 

canyon drainage meets the restored main channel, as shown on Plate 5-12. 

 

The reclaimed area will be bermed along the restored side canyon drainage where it meets the 

restored main channel, as shown on Plate 5-12.  The reclaimed area will be bermed along the 

restored banks of the channels to direct runoff to the sediment pond.  Approximately 300' of 66" 

culvert (with the 96" to 66" transition and trash rack) will be left in place beneath the pond to 

convey the undisturbed Cottonwood Canyon drainage.  Other diversions and culverts will be 

removed during this Phase I of final reclamation.  Once revegetation standards are reached, the 

sediment ponds and remaining culvert sections will also be removed, and the remaining 

disturbed area will be reseeded.  Additional sediment controls, such as straw bales, straw logs, 
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silt fences, berms, etc., will be placed as needed to ensure protection for the stream during this 

final phase of reclamation (Phase II). 

 

With the separation of the Trail Mountain Mine (renamed Fossil Rock 2015) from the 

PacifiCorp/Energy West operations it has been brought to the permittee’s attention that three 

culverts with inlets on the east side of the Emery County Road adjacent to the Fossil Rock Mine 

and Deer Creek Mine have outlets on the west side of the County Road. The outlets are not 

visible and are assumed to connect into the 66-inch undisturbed water bypass culvert. The 

culvert construction information was not in the permitting transferred from PacifiCorp to the 

permitee. The ability to determine where and at what elevation the outlet of the three culverts 

enter the channel is unknown. Engineered designs and details would be conjecture and could 

therefore be commitments that are not possible to meet. For that reason and following 

consultation with a permitting supervisor at the Division, the permittee commits at reclamation to 

use BTCA to place an appropriately sized outlet and erosion protection in the channel at the 

outlet location of each of the three culverts. 

 

A perpetual discharge from the sealed Cottonwood Mine portals is located on the east 

side of the mine site. This discharge flows under the Emery County road via a culvert 

and connects to the bypass culvert. At reclamation, the Applicant will install an outfall 

splash apron with scour cutoff Key to accept the discharge from the culvert into the 

creek (See Plate 5-10). Due to the lack of information regarding the exact location and 

orientation of the culvert, it is assumed that the culvert projects exactly perpendicular to 

the road and is exactly level with the effluent entry point, the design accounts for these 

assumptions. The Applicant accepts no responsibility for the quality of the discharge 

water at this location. It is assumed that the UPDES permit holder of this discharge point 

takes all responsibility for the quality of the discharge according to their permit. 

 

Historic Dates assumed for construction: 

• The 96-inch to 66-inch transition and trash rack were constructed in (1981 – 1982) 

• Culvert installation when road constructed (assumed 1986-1987) -Easement Documents dated 

January and July 1986 between US Forest Service, Emery County and the LDS Church 



Canyon Fuel Company, LLC  Mining and Reclamation Plan 
Fossil Rock Mine  April 2020 
 
 

5-39 
 

 

With special handling, the disturbed land should provide a suitable seed bed for revegetation. 

The mine coal pad areas will be removed, and coal/refuse associated with the pads will be 

hauled to the Cottonwood Waste Rock Site for disposal. 

 

Contaminated soil material which contains greater than 50 percent coal fines, will be disposed 

of at the Waste Rock Site. This will be determined by visual inspection, and any material with 

visible oil or grease contamination will be removed and disposed of at an approved site.. The 

volume of such material cannot be accurately estimated; however, it will likely be less than two 

percent of total volume. Material with less than 50 percent coal fines will be buried against the 

cut banks and covered with a minimum of four feet of incombustible material. There are no acid-

or toxic forming materials known to exist at this site. 

 

Salt contamination may also be a problem in soils used for reclamation. If visible salty areas or 

analyzed salty areas are found, the soils will be buried along the cut banks or other available 

sites to a minimum depth of 48". 

 

The pad areas will be ripped for 12 to 24 inches to loosen the fill profile. Once backfilled and 

graded, the surface will be scarified with the teeth on the backhoe or using the tracks of the 

dozer to create "pockets" for water retention and root penetration.  

 

In general, backfilling and grading operations will be conducted in a controlled manner and will 

proceed as follows: 

 

a) After sealing of the portals and removal of structures, a backhoe will be brought to the 

upper (portal road) terrace. The backhoe will begin by reaching down over the fill bank 

and retrieving as much material as can be reached.  This material will be placed on the 

terrace. 

b) Other appropriate equipment will work with the backhoe where possible, taking the 

retrieved material and spreading and compacting it from the cut outward to reach a 

configuration as shown on Plate 5-13, Post-Mining Contour Map.  
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c) The mine yard will then be re-sloped to drain as shown.  A rock-lined natural drainage 

will be restored in the main and side channels as previously described. 

d) The reclaimed area will be left in a roughened condition by placement of material with 

the backhoe and subsequent ripping and/or tracking with the dozer if necessary.  One 

ton per acre of noxious weed free straw will be incorporated into the soil during surface 

roughening.  This will provide for increased moisture retention and favorable micro sites 

for plant establishment.  

e) The reclaimed area will be protected from livestock grazing until bond release by 

fencing. The proposed fence is shown on Figure 5-9 and is not intended to preclude 

wildlife access. The revegetated area will be observed on a yearly basis. If heavy use 

occurs by wildlife, rodents, etc. other protection measures will be implemented.    

f) Available topsoil, from the storage pile, will be used to restore the riparian area, starting 

at the north end of the riparian area, and continuing down as far as material is available. 

g) Upon final shaping and preparation of an area, it will be reseeded as per the plan after 

soil sampling is performed. 

h)  Soil sampling techniques are explained in Chapter 2, 224 Substitute Topsoil. 

 

Plate 5-13 shows the post mining contours of the Mine.  Upon abandonment, the post mining 

land use will not require extensive backfilling or returning the land to the original contours, 

however, areas which are compacted through the reclamation activities or during mining will be 

"deep-ripped" to a depth of 12" to 24" prior to seeding. 

 

The drainage channels will be graded to reestablish the streams, following removal of the 

bypass culverts.  Attempts will be made to restore the channels to the pre-mining slopes and 

conditions. 

 

Highwalls (cut areas associated with portals) will be reclaimed as is practicable for the site and 

for the post mining land use.  A static factor of a least 1.3 will be developed in the reclaimed 

highwall.  Other cut areas exist on this site; however, these are primarily road or pad cuts and 

do not fit the definition of a highwall.  Portions of these areas may be retained as terraces to 

enhance the stability of road backfills. 
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Measures for erosion control will be implemented on a case by case basis. Some methods 

which might be used are: mulching, straw dikes, water bars, silt fence, and limiting access to the 

area. 

 

The berms along the reclaimed channels will be checked for erosion in the flow paths. If signs of 

erosion are evident, erosion controls such as loose rock check dams or silt fences will be 

installed along at intervals of 500' or less as necessary to control the erosion. Rills or gullies 

deeper than nine inches in regraded areas will be filled, graded or otherwise stabilized and 

reseeded as per the plan. This will be accomplished by hand, using adjacent or eroded material 

whenever possible. If larger gullies develop, a backhoe may be used in addition to hand work 

and existing material will be used to accomplish this task. 

542.300 Final Surface Configuration Maps and Cross Sections 

 

Plates 5-12 and 5-13 show the post mine contours.  Post mining cross sections are shown on 

Plates 5-14A and 5-14B. 

 

542.400 Removal of Temporary Structures 

 

Surface structures associated with the mining operation will be removed as outlined in Section 

541.300.   

542.500 Removal of Sedimentation Ponds 

 

The sediment pond and other siltation structures will be maintained until removal is authorized by 

the Division and the disturbed area has been stabilized and revegetated.  In no case will the 

structure be removed sooner than two years after the last augmented seeding. 

 

542.600 Roads 

 

Roads will be reclaimed after they are no longer needed for mining and reclamation operations.  

Culverts associated with roads will be removed.  The reclamation process will scarify and rip the 
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roadbeds.  The disturbed area will be revegetated.  The gravel surfacing from the road beds will 

be incorporated into the soils.  

 

542.700 Final Abandonment of Mine Openings and Disposal Areas 

 

Upon completion of mining activities, the portals will be sealed in accordance with State and 

Federal regulation.  A typical drawing of portal sealing to be used is shown in Figure 5-7.  Seals 

will be located at least 25' inside the portal entry.  Loose material around the seal area will be 

removed for roof, rib and floor prior to installation.   

 

See Section 528.300 for information on waste.   

 

The waste rock disposal area will be reclaimed and abandoned as outlined in this M&RP. 

 

542.800 Estimated Cost of Reclamation 

 

The estimated cost of reclamation of the mine site is shown in Appendix 5-1.   
 

550 Reclamation Design Criteria and Plans 

551 Casing and Sealing of Underground Openings 

 

Underground opening to the mine will be sealed and backfilled when no longer needed.  

Permanent closure measures will be as described in Section 542.700. A typical drawing of 

portal sealing is shown in Figure 5-7.   

 

Exploration drill holes will be sealed to BLM specifications, per Figure 5-8.  

552 Permanent Features 

  552.100 Small Depressions 

 

Small depressions will be constructed to retain moisture, minimize erosion, create and enhance 

wildlife habitat, or assist revegetation. 
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  552.200 Permanent Impoundments 

 

No permanent impoundments will be left following reclamation. 

553 Backfilling and Grading 

 

Plans for backfilling and grading of the site upon reclamation have been presented in Section 

542.200. This plan was designed to comply with the applicable requirements of R645-301-500 

and R645-301-700.   As indicated in Section 542.200, backfilling and grading operations will be 

conducted in a controlled manner. 

 

Earthwork estimates for final reclamation are summarized in the Mass Balance Table 5-4. The 

quantities are taken from cross-sectional areas shown on Plates 5-14A and 14B. Cross section 

locations are shown on Plates 5-12 and 5-13. Estimates indicate a cut volume of 38,579 cubic 

yards and a required fill volume of 39,719 cubic yards for final mine site reclamation. 

553.100 Disturbed Area Backfill and Grading 

 

 

Highwalls will be eliminated as stated in Section 542.200.  Small depressions will be 

constructed in accordance with Section 552.100.  No spoil piles exist. 

 

Backfilled and regraded slopes have been designed to be no steeper than 30 degrees 

(1.75H:1.0V). The stability analysis located in Appendix 5-1 shows fill slopes with a 30-degree 

slope have a minimum factor of safety 2.0, thus preventing slides. Appendix 5-1 indicates the 

post-mine fill should be placed in loose lifts not to exceed two feet in thickness and compacted 

to 80 to 85 percent Standard Proctor density in order to approximate equivalent undisturbed soil 

conditions and to stabilize the fill mass.  Large rocks should be scattered and grouped to 

provide wildlife habitat.  The top two feet of the fill will be left in a generally loose condition to 

facilitate revegetation. 

 

There will be remnant steep slopes above the post mine fill.  Appendix 5-1 incorrectly refers to 

these slopes at remnant highwalls.  The remnant steep slopes will have a minimum factor of 

safety of 2.0.  
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Temporary sediment-control measures will be implemented following backfilling and regrading 

as outlined in Section 542.200.  As vegetation becomes established on the reclaimed surfaces, 

erosion potentials will be further minimized and water pollution will also be precluded. 

Following completion of the mining operations the area will be graded, scarified, and seeded 

(See Section 341).  The paved access road to the mine has varied ownership (county, federal 

and private) and provides access for Mine, Forest Service and private land up Cottonwood 

Canyon. 

553.200 Spoil and Waste 

 

See Section 528.300 for information on waste. 

 

553.300 Exposed Coal Seams, Acid- and Toxic-Forming Materials 

 

Exposed Coal Seams. Coal seams exposed during mining will be covered with a minimum of 

four feet of nontoxic and noncombustible materials during final backfilling and grading. 

 

Acid- and Toxic-Forming Materials. No acid-forming materials exist at the site (see Section 

528).  

Combustible Materials.  See Section 528.300 for information on waste. 

 

533.400 Cut and Fill Terraces 

 

Terraces are not going to be used during final grading operations. 

 

  553.500 Highwalls from Previously Mined Areas 

 

Not applicable to this operation. 
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553.600 Approximate Original Contour – PMA’s & CMA’s 

 

Not applicable to this operation. 

 

553.700 Backfilling and Grading - Thin Overburden 

 

No surface coal mining and reclamation activities involving thin overburden occur within the 

permit area. 

 

553.800 Backfilling and Grading - Thick Overburden 

 

No surface coal mining and reclamation activities involving thick overburden occur within the 

permit area. 

 

553.900 Regrading of Settled and Revegetated Fills 

 

No regrading of settled and revegetated fills is anticipated in the permit area. 

 

560 Performance Standards 

 

Coal mining and reclamation operations at the Mine will be conducted in accordance with the 

approved permit and the requirements of R645-301-510 through R645-301-553.  
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TABLE 5-4  MASS BALANCE 

STATION 
CUT VOLUME 
CU. YDS. 

FILL VOLUME 
CU. YDS. 

ACC. CUT VOLUME 
CU. YDS. 

ACC. FILL VOLUME 
CU. YDS. 

0+00 0 0 0 0 

2+00 1,556 1,467 1,556 1,467 

4+00 3,778 3,022 5,334 4,489 

6+00 4,889 4,519 10,223 9,008 

8+00 6,222 6,148 16,445 15,156 

10+00 5,511 5,482 21,956 20,638 

12+00 4,341 3,259 26,297 23,897 

14+00 3,719 3,170 30,016 27,067 

16+00 2,533 3,926 32,549 30,993 

18+00 3,185 3,511 35,734 34,504 

20+00 2,415 2,400 38,149 36,904 

22+00 430 1,200 38,579 38,104 

24+00 0 1,274 38,579 39,378 

25+00 0 341 38,579 39,719 

TOTALS 38,579 39,719 38,579 39,719 

NOTES: (1)  Refer to Plates 5-12 and 5-13 for cross sections locations and (2)  Refer to 
Plate 5-14A,B,C,D  for cross sections 
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GEOLOGY 

610 Introduction 

 

The purpose of this chapter is to explain the geologic setting and characteristics of the coal and 

rock units in the Mine permit area.  

 611 General Requirements 

The geologic resources in the Mine area are discussed in Sections 621 through 627 of this chapter. 

The plans for casing and sealing of exploration holes and for subsidence monitoring are addressed 

in Sections 631 through 632.  Fossil Rock has leased the Cottonwood Tract Lease, although this 

lease will not be mined until permitted, baseline information associated with the lease is provided in 

this chapter.   

 612 Certifications 

Maps, plans; and cross-sections presented in this chapter, when required by the regulations, 

have been certified by a professional engineer or professional geologist. 

620 Environmental Description 

 621 General Requirements 

This section presents the regional and site-specific geologic information for the Mine area. The 

site-specific geologic information for the nearby waste rock disposal site is contained in Chapter 

6 of the waste rock volumes. 

 622 Cross Sections, Maps and Plans 

Plate 6-2 presents the geologic base map for the permit and adjacent area.  This plate shows 

the elevation and location of core samplings.  Plate 6-1 is a generalized cross section showing 

the Hiawatha Seam to be mined, and each stratum of overburden and the stratum immediately 

below the Hiawatha Seam.  The mine plan map (Plate 5-4) shows coal crop lines and the strike 

and dip of the coal to be mined within the proposed permit boundary.  Gas wells and the gas 

transmission line are shown on Plate 4-1. 
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 623 Geologic Determinations 

The information required by UDOGM to determine the acid or toxic forming characteristics of the 

site strata is presented in Section 624.300.  The information required by UDOGM to determine 

whether the reclamation plan, described in Section 540, can be accomplished as presented in 

Section 624.  The information required to prepare the subsidence control program is addressed 

in Section 624. 

 624 Geologic Information 

  624.100 Regional Setting 

General geology of the area has been described by E. M. Spieker (USGS Bulletin 316, 1931) and 

H. H. Doelling (Utah Geology & Mineral, Survey Monograph Series No. 3, 1972).  Details of the 

quality and mining characteristics of the Hiawatha seam are based on experience from the Mine. 

 

The Mine is located near the center of the Wasatch Plateau coal field (Doelling, 1972), 

three miles from the mouth of Cottonwood Canyon and 11 miles from Orangeville (see 

Figure 6-1 Location Map).  The coal field is oriented nearly north-south and is bounded 

to the east by an erosional escarpment; the west boundary roughly parallels the 

drainage divide of the Wasatch Plateau.  The plateau has a vertical relief of up to 2,500 

feet, rising from the Castle Valley below.  In the vicinity of Trail Mountain, the terrain can 

be characterized by narrow flat-topped mesas surrounded by heavily vegetated slopes 

which extend to precipitous cliffs leading to the valley below.  The dip of the strata is 

generally toward the southwest, ranging from approximately five to eleven percent (three 

to six degrees) over the mine plan area.  

 

The Wasatch Plateau coal field was formed along the western shoreline of the Cretaceous 

Seaway.  Sediments deposited in the sea and coastal areas were derived mainly from western 

Utah.  The Cretaceous Seaway oscillated due to tectonic events forming marine and non-

marine sequences characteristic of fluvial, wave-dominated delta, and strand-plain deposits.  

Formations exposed in the Trail Mountain region range from Upper Cretaceous to Tertiary.  

Figure 6-2 (Stratigraphic Correlation Diagram) and Plate 6-1 (Geologic Cross Section) depicts 

the sequence of rock units which occur in the Wasatch Plateau coal field. 
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Older Cretaceous formations including members of the Mancos Shale are exposed in Castle Valley 

and extend to the escarpment at the eastern edge of the Wasatch Plateau.  The steeper sections of 

the escarpment belong to the Mesaverde Group formations and the uppermost units on the plateau 

are the latest Cretaceous and early Tertiary rocks (Doelling 1972).  

 

Structure.  Strata in the northern part of Trail Mountain are gently up-folded into the Flat 

Canyon anticline.  In the southern part of Trail Mountain the strata gently dip into the 

Straight Canyon syncline.  Both structures have a bearing of approximately north 500 east 

and plunge to the southeast.  The dips of the strata on Trail Mountain generally are 20 or 30 

and rarely exceed 50 (Lines 1984). 

 

 Faults – The Mill Fork Graben, Roan Canyon fault Graben and Straight Canon Syncline all 

extend into the mine plan area.  The Joe's Valley fault zone, trending north to south is 

located immediately west of the mine plan area. 

 

The Joe's Valley fault breaks the continuity of the geologic units along the west edge of Trail 

Mountain.  Davis and Doelling (1977) estimate approximately 2,300 feet of vertical displacement 

along the fault in this area.  The Joes Valley fault is the eastern fault boundary of a graben 

structure, approximately 2 miles in width, and extends at least 20 miles north of Trail Mountain and 

at least 40 miles to the south. 

 

Both the Joe's Valley fault and the Straight Canyon Syncline lie west of the permit area (See Plate 

6-3).  Data gathered by PacifiCorp indicate that the strike-slip component of the Roans Canyon 

Fault encountered in the East Mountain property may extend into the Trail Mountain area west of 

the permit area.  On East Mountain both the Straight Canyon Syncline and the Roans Canyon Fault 

have a bearing of north 50 east. The Hiawatha seam in the permit area has a general dip of 

approximately 3 to the west-southwest. The mine plan in the permit area will eventually encounter 

the Mill Fork Graben and the Roans Canyon Fault Graben.   Depth of cover over the Hiawatha 

seam ranges from zero at the outcrop to approximately 2800 feet (See Plate 6-4). 

 

Stratigraphy.  The rock formations exposed in the Trail Mountain area range from Upper 

Cretaceous to Tertiary in age.  The formations, in ascending order, are the Masuk Shale member of 

the Mancos Shale, Starpoint Sandstone, Blackhawk, Castlegate Sandstone, Price River, North 
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Horn, and Flagstaff Limestone.  Figure 6-3 is a generalized section of the rock units with range of 

thickness and a general lithologic description. 

 

The Masuk Shale member of the Mancos Shale, which outcrops along Cottonwood Creek, is the 

lowermost stratigraghic unit exposed in the mine plan area.  The Masuk Shale member of the 

Mancos Shale is about 1300 feet thick and consists mostly of gray shale with occasional yellow-

gray sandstone interbeds.  Westward thinning wedges of the Masuk Shale interfinger with the basal 

tongues of the Starpoint Sandstone.  It is generally void of water. 

 

The Starpoint Sandstone, which is a prominent cliff former, consists of several eastward thinning 

marine sandstone tongues of medial Campanian age (Clark, 1928).  The three members are the 

basal Panther Sandstone, the middle Storrs Sandstone, and the upper Spring Canyon Sandstone.  

These sandstone units are generally separated from each other by westward projecting tongues of 

Mancos Shale.  The basal Panther Sandstone is approximately 100 feet thick and consists of 

massive, well indurated, cross-bedded delta front sandstones.  The Storrs Sandstone is located 

about 120 feet above the top of the Panther Member and consists of 50 feet of soft, friable 

sandstone.  The Spring Canyon is located about 80 feet above the top of the Storrs Member and 

consist of 100 feet of massive, fine to medium grain, cross-bedded delta front sandstones.  Even 

though the Starpoint formation exists throughout the entire Trail Mountain property, the low 

permeability and lack of recharge limit its usefulness as a water producing aquifer.  Permeability 

and the limiting factors of recharge, i.e., very little outcrop exposure and limited vertical groundwater 

migration, are caused by the mudstone layers of the North Horn formation.  Locally, the Starpoint 

Sandstone exhibits aquifer characteristics.  These are isolated occurrences where regional faults 

have created secondary permeability and have been intersected by major canyons with perennial 

streams.  An example is Little Bear spring located in Huntington Canyon. 

 

The Blackhawk Formation overlies the Starpoint Sandstone and is 625-800 feet thick in the 

Trail Mountain area.  The Blackhawk consists of alternating sandstones, siltstones, shales 

and coal deposited in a deltaic environment.  Although coal is generally found throughout 

the Blackhawk Formation, the economic seams are restricted to the lower 150 feet of the 

formation.  The seam mined at Trail Mountain is the Hiawatha seam, which occurs at the 

contact between the Blackhawk Formation and the Starpoint Sandstone.  The sandstones 

contained within the Blackhawk Formation are fluvial and increase in number in the upper 
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portions of the formation.  Many of the tabular sandstone channels form local perched water 

tables. The sandstone beds are fine to medium-grained (Spieker, 1931) and yellow-gray to 

tan in color (Doelling, 1972).  The sands of the Blackhawk are cemented by calcium 

carbonate or silica with the exception of a few localized areas in which the cement consists 

almost entirely of clay.  Iron is also present in the cement of all but the pure white 

sandstones (Spieker, 1931).  The generally discontinuous nature of the Blackhawk and 

apparent low specific yield (Cordova, 1964) indicates that the water yielding capabilities of 

the Blackhawk are only of local importance. 

 

Spieker (1931) identifies three general types of shale in the Blackhawk Formation:  ordinary 

clay shale, carbonaceous shale, and smoke-gray shale (all continental in origin).  The 

ordinary clay shale is gray to green, granular and normally soft at the outcrop; the 

carbonaceous shale is brown to black, massive and laminated; and the smoke-gray shale is 

tough and leathery, and in its unweathered state is hard and homogeneous (Spieker, 1931). 

 The presence of shale acts as a significant barrier to the vertical movement of water within 

the Blackhawk Formation. 

 

The Castlegate Sandstone immediately overlies the Blackhawk; it is 250-300 feet thick and consists 

of mostly coarse-grained often conglomeratic sandstones.  The Castlegate normally forms a  

massive cliff on the canyon walls.  The formation is considered to be fairly permeable but, 

where it has been intersected by drill holes, has never been found to be water-saturated.  It 

is oftentimes dry or slightly damp in some zones.  It is void of significant water because it 

lacks adequate recharge. 

 

The Castlegate Sandstone, generally considered a member of the Price River Formation 

(Spieker, 1931), consists of massive, medium to coarse-grained sandstone beds, containing 

conglomerate with a matrix of grit (Doelling, 1972) in places.  The Castlegate beds are 

occasionally broken by sandy, hard, gray shale and at times by thin lenses of coal (Doelling, 

1972). 

 

The Price River Formation overlies the Castlegate and consist mainly of medium- to coarse-

grained sandstone with occasional interbeds of shale and carbonaceous shale.  Individual 

beds are not as massive as the Castlegate Formation and are more friable, thus eroding 
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more easily and forming step-like outcrops (Doelling, 1972). Although the unit has a high 

porosity, its apparent low permeability (Cordova, 1964) reduces its water-yielding 

capabilities except through fractures.  It is generally void of water because it lacks adequate 

recharge. 

 

The top of the plateau consists mostly of the North Horn Formation.  The North Horn Formation 

straddles the Cretaceous/Tertiary boundary.  According to Spieker (1931), the Wasatch Formation 

(North Horn) contains a highly varied assemblage of rock types.  In the central part of the plateau 

the lower member of the North Horn consists predominantly of varicolored shale, in which the 

combinations of various shades of red, purple, chocolate-brown, green and gray are characteristic 

of the coloring of Wasatch rocks in the general region, but it contains many irregular beds of gray, 

brown and cream-colored sandstone of various texture and thin beds of fresh water limestone.  The 

thickness of the North Horn Formation on Trail Mountain ranges from 750 to 800 feet and increases 

to the west. 

 

Lenticular sandstone channels are oftentimes present in the upper and lower portions of the 

formation.  Water which percolates down fractures from the overlying Flagstaff Limestone works its 

way into the sandstones, forming the perched water tables.  The actual lateral extent, or correlation, 

between the perched water tables has not been identified; and it is not practical to do so because 

the tables are limited in extent and variable in stratigraphic location.  Many springs have been 

identified where the sandstone channels intersect the land surface. 

 

The lower two-thirds (upper Cretaceous in age) of the formation is generally highly bentonitic 

mudstone, which is impermeable.  It is likely that this material is acting as an aquiclude, preventing 

adequate recharge from reaching the Price River Formation or Castlegate Sandstone below.   The 

mudstones present swell when they come in contact with water; therefore, vertical migration of 

water along fractures through this material is limited because the fractures are sealed by the 

swelling clays. 

 

The depths of the aquifers in the North Horn Formation are variable due to the rugged topography.  

The localized perched water tables may either intersect the surface of the ground or be covered by 

as much as 1,000 feet of overburden.  They are located at least 1,400 feet above the coal seam to 

be mined.  Communication of water between the perched aquifers in the North Horn Formation and 
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the water flowing into the mine is limited in quantity and occurs very slowly.  The monitoring of the 

numerous springs located on Trail Mountain gives the Applicant the ability to assess any effects that 

mining might have on the North Horn Formation perched aquifers. 

 

The Flagstaff Limestone forms the uppermost peaks and caps on the Wasatch Plateau.  It is 

a light-medium gray, fine-grained, occasionally fossiliferous limestone.  The unit forms a 

white cliff, consisting of white, light gray and thin-bedded lacustrine limestone with some thin 

beds of gray shale and white volcanic ash.  On top of Trail Mountain in the NW 1/4 of 

Section 22, T17S, R6E the thickness of the Flagstaff Limestone was measured at 105 feet 

(Davis and Doelling, 1977).  This formation displays a strong joint pattern which permits 

good groundwater movement both vertically and horizontally through the formation. 

Erosional remnants of the Flagstaff Limestone are located on summits and ridges adjacent 

(Davis and Doelling, 1977).  

 

Drill Logs and Chemical Analyses. The Applicant requests that this information (Appendix 6-1 

and 6-2) remain confidential and that public access to these sections be limited as provided under 

Section 40-10-1 0(4) of the Act. 

 

  624.200 Test Boring and Drillhole Data (overburden removed) 

The Mine does not plan to remove any overburden above the coal seam to be mined, therefore 

regulations related to overburden removal do not apply. 

 

  624.300 Test Boring and Drillhole Data (overburden not removed) 

Lithologic Logs. Drill holes on and adjacent (within ¼ mile) to the permit area are shown on 

the Plate 5-4.  Due to the competitive nature of the coal lease sales and the fact that unleased 

federal coal exists adjacent to the current lease, drill hole logs (Appendix 6-1 Confidential), coal 

thicknesses and quality information are considered proprietary at this time.  Only general 

information will be submitted with this application.  The following table presents coal quality 

characteristics: 
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TABLE 6-2 COAL QUALITY CHARACTERISTICS 

 
PARAMETER 

 
APROXIMATE ANALYSIS (As Rec'd) 

 
% Moisture 

 
 7.5% 

 
%Ash 

 
 9.3% 

 
% Sulfur 

 
 0.57% 

 
BTU 

 
 12,063 

 
Volitile Matter 

 
 38.90 

 
Fixed Carbon 

 
 43.85 

 

 

Acid, Toxic, and Alkaline Chemical Analyses (above and below the coal seam) - Core Laboratories, 

Inc. performed an analysis on a sample of the floor and roof material in the center of the permit area 

at Section 1 West and 40th cross-cut.  The results indicate very low pyritic sulfur and high 

neutralization potential of high C1CO3 equivalent; therefore, mine acid drainage is not a potential 

problem.  (See Table 6-3, at the end of text) 

 

Two additional sets of samples have been taken from the northwest and southwest areas of Lease 

49332 (Main North and 2nd Left).  Analyses of the roof and floor material from these areas were run 

in accordance with the Division Guidelines.  Results of these analyses are in Appendix 6-2. 

 

Acid, Toxic, and Alkaline Chemical Analyses (coal seam) - Commercial Testing and Engineering 

Co. performed an analysis of the forms of sulfur on a sample from the second left coal.  The results 

indicate very low pyritic sulfur.  See table below and Appendix 6-2. 

 

 
TABLE 6-4 PYRITE CONTENT - HIAWATHIA SEAM 

 
 SULFUR FORMS 

 
 % WEIGHT 

 
 

 
 As Received 

 
 Dry Basis 
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Pyrite Sulfur  0.10  0.11 

 
Sulfate Sulfur 

 
 0.00 

 
 0.00 

 
Organic Sulfur 

 
 0.41 

 
 0.43 

 
Total Sulfur 

 
 0.51 

 
 0.54 

 

 

Properties of Rocks in Room and Pillar Areas -  Room and pillar mining not anticipated to be 

performed at the Mine. 

 625 Additional Geologic Information 

It is not anticipated that any additional geologic data will need to be collected for this site. 

 626 Sampling Waivers   

The Mine does not request a sampling waiver for this site. 

 627 Description of the Overburden Thickness and Lithology 

The Hiawatha seam generally lies directly on the top of the Star Point Sandstone, although 1 to 15 

feet of intervening shale is present in some locations.  The coal seam has a mineable thickness of 

6.5 to 13.5 feet in the permit area.  The immediate roof varies in lithology in the mine area and 

consists of 1 to 5 feet of alternating mudstone, thin coals, and fine-grained sandstone.  Above this 

variable zone is a thick-bedded fluvial sandstone which forms a competent roof (see Figure 6-4 

Detailed Column).  The nature of the coal seam outcrop is concealed by slump and/or natural burn 

along much of the west side of Cottonwood Canyon.  Depth of cover over the Hiawatha seam 

ranges from zero at the outcrop to approximately 2800 feet (See Plate 6-4). 

 631 Casing and Sealing of Exploration Holes 

The information addressing regulations for casing and sealing of exploration holes is found in 

Section 765 of this M&RP. The applicant believes all exploration boreholes that have not been used 

for piezometers have been plugged properly prior to abandonment as required by the regulatory 

authority. This plugging was the final step in the drilling process prior to abandonment of the well. 
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 632 Subsidence Monitoring 

Subsidence and subsidence monitoring points are discussed in detail in Section 525 of this 

M&RP.  

640 Performance Standards 

Exploration holes and boreholes will be permanently cased and sealed according to the 

requirements of R645-301-631 and R645-301-765. 
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Errata Sheet Pertaining to Proposed Transfer of Permit From PacifiCorp to Fossil Rock Resources, llC 

This sheet is to be placed at the beginning of Chapters 1 thru 12 of the Trail Mountain Permit 

C/015/0009, the associated binders containing appendices, tables, figures, drawings, maps and to 

remain until such time that the permit is transferred and amended to reflect the information for the 

new permittee, Fossil Rock Resources, LLC (Fossil Rock Mine). This sheet is to be placed in the Waste 

Rock Site binder at the beginning of sections containing text, appendices and maps. 

The facilities have changed hands multiple times, which means there are various references in the text, 

reports, studies, right-of-ways, leases and laboratory analyses which refer to the company owning or 

operating the mine facilities during a specific period of time. To provide clarification the following table 

lists the various names used through the life of the permit (to the best of our knowledge) and what 

entity under the new ownership those references will refer to. 

Names Existing Following Permit Transfer 

PacifiCorp Fossil Rock Resources, LLC 
Beaver Creek Coal Company 
Interwest Mining 
Energy West Mining Company 

Arco Mining 
Arch Minerals 
Ark Land 
Trail Mountain Coal Company 
Utah Power & Light Company 

Utah Power & Light Mining Division 

Trail Mountain Mine Fossil Rock Mine 
Trail Mountain Mine No.9 

Cottonwood/Wilberg Waste Rock 
Natomas Mine 
Utah Power & Light Mining Division 
Cottonwood Mine 

Grimes Wash Facility 

When use of the above referenced names appear in the permit documents to describe events which 

would be considered historic they will remain the same. When the names are used to imply a 

commitment or ownership the names will be changed or amended where possible as designated in this 

table. 
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Beaver Creek Coal Company 
Trail Mountain No.9 Mine 

APPENDIX 6-1 

RESOURCE RECOVERY REPORT 

DRILL HOLE LOGS OF THE TRAIL MOUNTAIN TRACT 

2/1/88 
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United Stat.es DepaTtment of the lnterlor 
OFFICE CE TEE SECRETARY 

Miner als f'r'.anagerr.ent Service 
Office of the District 11ining Supervisor· 

2040 Administration Building 
1745 ~.yest 1700 South 

Sal t Lake City, Utah 84104 

~~ch 25, 1982 .. 
MII\IERALS MANAGEMEN 

S~~',/::~ 

'To: T: :ct D21 ineation 'Team 
.,'/ ; 

. ~l .. ~L· 1-" , 'r,jrolJ-;n: . . ;..--... ~ ... r let ·unlng Sup:rvlsor 

From: ~·:i.iing Eng meer 

Subject: rt-:source Recovery P..eport - Trail Z,blII1tain Tract, 
7.,530.91 Acres, Emery ColII1ty, Utah 

SAl.T LAK~ CITY, U-;~.I-! 
RESOURCE EV:\!...UATION 

The Trail Z·:ountain tract lies bet",-een Cotton\or'OOO Creek and the Joe's Valley 
:aL!lt. Part of the east bound~y of the tract joins th~ Natomas coal lease 
application, U-49332. '!he south tou..l'"Jdary is determined by the Forest 
Service Straight canyon ~vitharawal Area. Tne north boundary is clong 
section lines on t."I)e south slofe of 'I:-ail canyon. Toe legal description is 
- - , follows: 

T. 17 S., R. 6 E., SLM, Emery Cou."1ty, Uta~ 

sec. 20, E~El.si 
sec. 21; 
sec.. 22; 
sec. 23; 
sec. 24, Wj.;W~· ~ I .-. 
sec. 25, ~N'i.~; 
sec. 26, ~w~ • ..J .. I ~~S.';%.hi'E~ , h~, ~ 
sec. 27; 
sec. 2Bi 
sec. 29, ~i 
sec. 32, ~i 
sec. 33; 
sec. 3..1 . . , 

35, Y;~H~E~, and ... sec. ~. 

T. 18 S., R. 6 E. 

sec. 1, lots 1 to 8, ana ~N~; 
sec. 2, lots 1 to 8, and S~N~i 
sec. 3, lots 1, 2, and 8. 

\'~v~~E~i 



T. 18 5., R. 7 E., 
sec. 6, lots 4-7, ~SEl.;;NV,~, ~~SYh. 

(1)~\o.\...\ 
Containing: ~j~?O := acres 

204.95 ,....-
204.95 ..... 

2 

Entities expressing L~terest: , 

Nat~Tas Coal C0m?any 
Suite 124 
5970 Sou~, Syracuse 
Englewood, Coloraao 

Street 
80111 

Royal LaneS Cor.pany 
Suite 600 
925 Sou~~ Niagara 
Denver, Colorado 

Street 
80224 

The southeastern corner of the proFQsed tract, the only locality within t."rJe 
I;ract where coal could be accessed at t."1e surface, is si tuatea nort..'rJwest of t.."1e 
t~~ of Orangeville, about seven miles'qy paved state highway 29 (Fig. 1). 
Siting details, surface features, and culture of the tract are shown on 
Figure 2. Both the surface ana all minerals unc5erlyi."1g the tract are in 
Federal o~ership. Tracing northward from its sou~"1eastern corner, thE tract 
is rounded on the east by non-coal bearing BL"'1 lana (sec. 6), State land, Coal 
Lease ~~plication D-49332, ana py Coal Lease 0-083066; on t..~e north qy unleaseO 
Federal lane ana State section 16 i on the west by unleased Fec3eral lana, and on 
- 1e south by a Forest Service wi tharawal arEa and non-cual bearing open BLM 

) - {t:" 2) , -, _]"1'1 _ 19. . 

All but 746.35 acres (located in t."rJe southwestern o:;)rner) are within the 
Wasatch Plateau KRCRA. The coal resources are not exposed except within t.~e 

western part ~£ sec. 6, T. 18 5., R. 7 E., where about 8n acres of the coal 
lanes are eroded. 

Sources of information - Publications containing coal date ana geologic 
analyses pertinent to t..~e tract area incluc5e Spieker (1931), Doel1ing (1972), 
Davis ana Doelling (1977), J.J.:A Engineering (1979a and 1979b), and Smith 
(1981). In addition, geophysical loss of USGS completed drill holes SLB-7, 
~-3, -:-13 " and -17 (see Fig. 2) are available at aJ1Y of the servicing offices 
of Rocky Mountain Well Log Service. Am:mg these sources can be found 
essentially all the coal data available to t.~e public applicable to a 
oeoloaical evaluation of t..~e coal resou~ces ~1at mioht c=cur within the Trail 
-' . ., -
/vJountain Tract. 

GeOlogic setting - Excepting local aeposts of alluvium and colluvium, including 
landsl ' eSe 'and talus deposits, rock units cropping out in the tract incluc5e, in 
ascending order, Tne, 'l"'12suk Shale 1'~'T'ber of t:..l)e lI..ancos Forrr.ation, Star Point 
Sandstone, Blackhawk Formation, Price Ri'ler Formation, North Born Formation, 
~~d Flagstaff Limestone. Ranging in age from Upper Cretaceous to Tertiary, 

:~_e uni ts are br ieflv oescrib:ci in Fiaure 3. The coal sea.iIS of economic - ~ 

pr~~ise (containing coal~4 feet in t.~ickne5s) occur only in the lower 250 feet 
04 ~e Blackhawk Formation. 



Available data indicate that the strata underlying the tract are slightly 
W2~ into a broad open syncline, the axis of whic~ plunges gently south-

( .:.. i:ward across the tract (Fig. 4). Beds wi thin this structure strike N 20° -
, ~"and dip about 3 to 5° southwest. No faults cutting the rocks wit.~in the 
tract have been recognized. Along the .... -estern ooundary, however, fault strands 
related to t.~e Joes Valley Fault are likely (Fig. 2). " Vertical displacements 
within this fault zone reportedly exceed 1,000 feet, west sioe down. 

Extent, thickness and nature of the coal aeDOsits - In the vicini~ of the , 
tract several se~s have been tentatively identified and assigned names 
(S?ieker, 1931). In ascending oreer the ~a~es em?loyed include the Hiawatha, 
Opper Riawa~~a, Cottonwood, Blind Canyon, Bear Canyon, U?,?er Bear canyon, and -
D??-r Gr i-nes '·:ash. Tne existing cata, ho ... ·ever, indicate that those coals " 
occurring ~ve ~,e Hia'Nat..,'1a are, generally S?=aking ~ highly lenticular, thin, 
anc discontinuous, and evioentially would be of no current co~rcial interest 
within the tr~ct. Coal-in-~,e-solid 4-~ feet thick, is reported "in a seam 
Ciccu~ring 170 feet above t.l)e Hiawatha (P.. 17 S., R. 6 E., N~ sec. 25, Plate 4, 
Davis and Doelling, 1977). No ot.'e!' locality on or imnediately adjacent to the 
tract, ho",'ever, contains coal> 4 feet in thickness in the sever2.1 seams occur
ring above t.'r1e Hiawatha. Consequently, the Hiawatha is the only coal seam of 
current economic interest known to occur in the vicinity of the tract. 

Only one coal test is locatea within the bounaaries of the proposed Trail 
Mountain Tract (Fig. 2); all other data of use in assessing the potential coal 
resources are erratically distributed along the sou~~, east and north perim-

. " l,~:. Application of these data requires extra~lati~ measure.rnents as much as 
., ' ,les avray from existing coal meaSLlrerrents. Experience in the Wasatch 
Pl~}eau coal fie1a, however, clearly demonstrates L,at critical variables in 
coal, such as ~~ickness, continuity, rock partinos, ash, altitude, roof and 
floor conditions, ana even existence, 'cannot be ~valuated to a rreaningful level 
of confidence without drilling to a censity of at :least one hole for each 160 
acres. In most operational mines an even closer drilling density has proven 
necessary, to" prevent economic disaster. Variations in seam continuity, pert
ings, ash, thick~ess, ~~a existence, ca~ be due to penecont~raneous and 
post-oepositiona1 sedim:ntation. Features suclJ as channeling out the peat de
posits) ana "rolling" of t."1e normally planar-surfaces as' the result of differ
ential compacticn, are s im?ly too locallizeO to be cetected qy less than several 
holes per section. Clear 1y I t.."'len, in view of the distribution of t.lJe coal data 
sh~~ on Fig. 2, ~~e r~presentation of the tract's coal resource presented .in 
Figs .. 4, 5, and 6 are quite literally little more t.~an cartoons designed to 
tease one into considering an inferred coal resource for possible economic ex
ploitation. Intelligent biading for the coal value of this tract using pre
sently available data is i!rpossible. The presentea geologic framework is based 
upon a tota~ly inadequate data distribution, consequently, bonus bids are like
lv to be based on rank ignorance concerning Ll)e actual configuration and ~~an-
tity of t.~e tract's coal resource. " 

Coal sections of the Hiawatha seam used in t..~is analysis are derived from pub
( ~ ~~O proprietary sources (Fig. 2). Wi '~ one exception, a" of these tests 
=n~;cate coal in-~,e-so1id or coal including minor partings of rock L"'lat are 
c(. .J..dereo min2.ble, > 4 feet in thickness. ~.'"nong ~2 measure.mc-nts of coal, . " 



the thickness ranges from 3.4 to 10.3 feet. ~~suming ~~at this set of coal 
( :l?les (~~42) represents a population whose c~aracteristics can be expected to 

.:: Ir ,wi thin the proposed tract, t.'rJe average thickness (Xth) a.nC stanaarCl 
deviation (5) within the sample, have a significance to t.~e coal resource esti
mate. Tne values of thesE: para.meters 2..!'e: Xth=7.~ feet; 5=1.7 feet. However, 
owing to ~~e asymetric distribution of the sarn?ling censity (i.e. data clus
tered in variable aensi ty on t.'rJree siaes of t.lJe tract I s p:rimeter), the appar
ent high confidence of this estir.~te, namely xtn=7.4 ± 0.5 feet, at the 95 per
cent confic1ence level, is misleading and erroneous, even for the the rend of 
coal land Specifically saTT?led. Clearly, t.~e high c1ensi ty of sa.rrpling along 
t..~e eastern eoraer of the tract oV'2rwhelms t.'rje S""'...arse s2.1iPlino on the sout."l and 
t..~e north. The b:st estirrate of t.lJe r.ean t.'tjickn~ss of the Hi~watha Coal occur
ring wit.~in t.~is belt of coal is, th'2refore, o~tained ~ weighting t.~e sam?les 
oistribJted along ~,e eastern anc sou~'rjern limbs 0: t.~e belt to the s~ level 
of influence as those on the north. Tnis o?=ration yields the following 
results: 

N=15 Xth=6.8 feet 5=1.7 feet 

The ap,?arent confiaence of t."lis estimate, namely Xth=6.8 ± 0.9 feet, may well 
stand the test of time wi thin the "lazy U" shapec1 l:a.""ld of testing which flanks 
the tract's perimeter. 

Tne structure contour map arawn at the top of ~lje apparent minable portion of 
le Hiawatha coal (Fig. 4), and t.l-)e isopach rr.a?s showing aepth of overburden 

_ .t.l-)ickness of t.~e Hiawat.~a coal (Fios. 5 and 6), were calculated ana arawn 
bJ ~~m?uter using' t.~e Garnet program of the National Coal Resources Deta 
System. These :naps, corrputed from the data sources s:'ey.,.m on Fig. 2, inaic:.ate 
that the ceD~~ of overburden on ~~e Eiawatha Coal ranees from less than 400 . . 
feet at the northeastern tract boundary to about 2,400 feet uncer the Crest of 
Trail 11ountain; According to' t."rJe Garnet pr03rarn the Hiawatha seam averages 
about 6,.9 feet, in __ t.l-)ickness wi t.~in the Trail ~ountain Tract. 

Coal ~Jality - On an as-received basis, t.~e co~bined weighted average of t.'rJe 
assays of seven sa.JTI?les of Hia'Natha coal ' taken fro:n t.~e Trail l·iountaln mine 
workinas in 1975-76 and four ~TiPles of coal obtained qy Federally sponsored 
drilli~g in t.lJe vicinity of Traii ~buntain, are shown in Table 1. 

Table 1. - Proximate analyses, sulfur and Btu oeterminations, Hiawatha coal, 
Trail I-buntain area, Ut .. ah 

Volatile Fixed 
No. of M.oisture, ~.sh matter, carbon, Sulfur 
scITl?les ('):..'ercent) (percent) (p=rcent) (percent) (percent) Btu/lb . -

11 4.58 8.13 40.14 47.15 0.55 12,575 

'" a dry, mineral-free basis this corrposi te saJtple is 54 ;52 percent fixed 
~arbon and 45.48 oercent volatile matter. ,On a moist, mineral-matter free 
t :s t.~e ~le yielcs 13,800 Btu/lb and has an apparent rank of high-volatile 
B bituminous coal (D-388, part 26, ~, 1978). 
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'Itre writer personally examined the coal in the Hiawatha sea.'t1 during an on-site 
(~ ,..arnination of t..~e Trail Mountain area in 1976. vlnere exposed at mine entry 
. . as and highwalls along Straight canyon and Cottonwood Creek, the Hiawatha 
s~~ is rrade up of common banded, bright and dull coal, fusain is sparse, and 
resin is rare. Locally, especially in the vicinity of the Trail Mountain rrUne, 
irregularly shaPed dikes and sills of tough, fine-grained clayey sandstone 
OCCL!r within the coal seam. Pyrite-marcasite can be observed as widely 
dipersed s?heroids barely visible unoer l2X magnification. Non-banded (cannel) 
coal ooes not appear to be present in the seam. Veinlets of selenite locally 
encrust partin;s between cleats a.nd irregular fracture sL!rfaces. 

Coal auanti tv - T.1e coal 'resource l:ese for t.'e Trail Mountain tract has been .' 
estirr~te6 within t..~e following contraints. Tne tract encloses about 11.75 
square miles of land, all but about 80 acres of which is potentially underlain 
by coal. Only one site located at the northeastern boundary of the tract, 
directly tests the coal within the tract. Data from other test 'sites located 
to t..'e north, east and south of the tract were used to infer the occurrence, 
stru'cture, and thickness of the coal t..'roughout the tract. '!TIis inference 
req'..lires extrapolation of data sources as far as 4 miles. Because essentially 
all of the coal rreasurernents are distributed unever~y outside of the tract on 
its north, east, and south, there is a rationale that permits dr2' .... ing a struc
tural interpretation of the coal bed thickness and surface. These a~alytica1 
drawings, based on extremely hazardous extrapolatior~ well beyond the distances 
justified by eX;?erience in the coal field, are hardly better than cartoon 
~epresentations of an inferred reso~rce. The results, nevertheless, constitute 

_ ! ~st possible estimate of ~~e in-place coal reso~rce. 

Only one coal seam, the Riawatha, can be inferred to contain resources of coal 
in minable ~~ickness. The analvsis of L~e available data ~sL~g established 
me~':JoCs of 2Tlalytical statistics yields an in-place resource of coal averaging 
6.8 feet in t.~ickness underlying 7,447 acres of ~~e tract, or 91,200,000 tons 
of bi tuminous coC?:~. '!his estimate of the Hia ... -a the coal reso~rce cOTL?ares very 
favorably with the estimate IT~ae by cOm?uter, ~sing the Garnet program/ summa
rized :t:elow: 

) 

Distance from Average L=>.J1d 
measurements thickness underlain In-place resource 

(miles) ( feet) (acres) (s~ort tons) 1/ 

0.0 0.25 8.3 195 2,900,000 
0.25 - 0.75 7.4 1,558 20,700,000 
0.75 - 3.0 6.7 5,694 68,700,000 

Totals: 7,447 92,700,000 

1/ Rounoed to 3 significant digitsj the unit weight of the coal employed, 
1,800 tons/acre foot, ha's reen asSL!!TleO from its calculated ranl(j t...'-le 
estimated res'ource includes only coal projected?: 4 feet in thickness. 



:- ~re than 97 percent of the data availab2e for use in t.~is resource 
li:. . . :re located outside the tract per i..rr:ete r r an:9 because most of the 
.lrCE: _nferences are basea on extrapolations, this "b:st estimate" of the 
resource should be treatea as· extremely tenuous. ~~SO, even though the 
00 not justify inference of minable coal resources occurring above the 
3~~a seam, it shoula be noted t.hat minable resources in one or more seams 
rring fbove ~,e Hiawatha, are a rratter of record at localities situateCl . 
~ mile~to t.'e south, imile. to ~,e east, ana 3 or 4 miles to the north of 
~ract. In t.~e authorls judgement, therefore, t.he actual coal in place 
5 easily ~~o~nt to as little as 45,000,000 tons, or as mJch as 140,000,000 

Donala c. AI vord 

)su'res 
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· .Unit.ed St.ates Depa.rtn1ent of the LDterior 
OFFICE OF THE soc.-:erARY 

MIN1='....RALS ~.ANAGE.'1ENl' SERVICE 
CEt-.'TAAL REGION 

DISTRlCT RESOURCE EVALUATION OFFICE 
1745 West 1700 South, Room 2070 

Salt Lake City, Utah 84104 

March 25, 1982 

r-:err::l r an eli.IT! 

To: Tract D~1ineation Team 

From: District Su~rvisor, Resource ~~aluation 

Subject: Trail M:luntain Tract Surmary Report, Emery County, Utah 

Introduction .::. 

Tr act na'ite: 
Coal field/KRCRA: 
USGS quadrangles: 
CRO/CDP reports: ' 
Acreage: 
Surface oHnership: 

J Leaal aescription: 
j "" 

Trail Hountain 
Wasatch Plateau 
~iahogany Point l:ma Joes Valley P.eservoir 7~' series 
Hiawatha·&~ and Joes Valley Reservoir 
7,530.12 
Federal (97.3 percent ~anti-La Sal National Forest 
and 2.7 percent Bureau of Land ~~~agement) 
Salt Lake Base ·and Meriaian, Emery. County, Utah 

T. 17 S., R. 6 E. Acres 
160 
640 
640 
579.8 
160 

sec. 20, E%~; 
sec. 21, all; 
sec. 22, alli 
sec. 23, alli 
sec. 24 "'~~ i 
sec. 25, N~N" ..... ~ i 
sec. 26, ~l\~, ~SI'~NE~; 

~, ~V~S~i 

80 
460 

sec. 27, all; 640 
sec. 28, all; 640 
sec. 29, ~i 320 
sec. 32, E%; 320 
sec. 33, all; 640 
sec. 34, all; 640 
set. 35, ~i~·.~I';1 v,., ·~':~:5:S:1. Z!llJ ~COc.'1~ 

'-Cl\~ ?)~.) ~\/"l. Nw'l-4 Su)\j ~t2 ' 5.8 

T 18 S., R. 6 E. 
sec. 1, lots 
sec. 2, lots 
sec. 3, lots 

1-8, ~~; 
1-8,: .~N~; 
1 ana 2, lot 8. 

) '4,) la.)~Qo.~C) 

447.66 
451.36 
106.35 

1,005.37 
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." 

T. 18 5., B... 7 E. 

sec. 6, lots 4 to 7 1 v-~SE~~, a'1d ~E~~. 

Containing 7,530.91 acres. 

The estimated coal reco'Jery factor could range from about 50 to 70 percent 
of t.iJe minable· coal in t..'1e Eiawatha seam. '!he isoFdch of the Hiawatha seam 
prcx5uced with t."1e Garnet program indicates that 19n9wall mining might b.:: 
feasi:::le 'over a large P='rtion of t."1e tract. Ho~ver, if other unknown 
geologic conditions p:everit the use of longwall equipment, t-~e use of room 
ana pillar rrj,ning couleS be ex::ected to achieve t."'1e lO'.Ner recovery. ." 

The ;:otential mnine; met.~cx5s as suggestea Ebove a;pear to be roan a~ pillar 
wi til a strong .poss ibil i ty of longwall mining if the Hia\oo-atha beD proves to 
have the relatively uniform thick.."'le£s suggested by the G3.rnet prograrn 
iso?-ch . 

• The estir.1ated rnaxinn.1IT, l'P..lnlnq depth will coincide 'Wit..'1 the greatest 
over~urden ' which is ~ut 2,400 feet. 

The es tima ted r anoe of annual coal orcx5uction could be in t.l)e 2 to 3 
mill ion-ton range if longwall 'mining can be a??lied. If not, f=erhaps, about 
hal! of the above might be ex::ected. 

'"""'he estimated raT')oe of mine life will be a reflection of t..~e minable 
_~serves and the mining method that can be af9lied. Considering tl)e greater 

.. potential for concH tions favorable to longw-c:ll mining if greater reserves 
prove to b? present, it can b: exr:ected t."1at the ~ange of mine life will be 
shortened to about 25 to 35 years. 

Note-Although, __ t.~is a~ars to be a tract with a large coal resource, 
access to t."e' coal ot."er t.~an t.'r1rough ~'1e Trail i·buntain mine is highly 
ouestionable. ' '!he best c.l term~tive access to t.l-je coal, ot.'r)er than the 'Irail 
i~ount.2.in mine, b2sed on favorable to?:>s_raphy aT')d lm .. "2r cost .surface site 
pre?aration w:>u.ld be t.'1rough the fee land or Federal coal lease (5L-036407) 
in Straight Canyon. This access is prevented by t'r)e Forest Service Straight 
Canyon I'h thdra\<,'2l Area of .,.;hich t.'-le north boundary is ~ mile nort.." of the 
north prot.')2rty line of t..'1e fee land and Federc.l coal lease 51-036407 • . The 
other two-potential access routes to the coal w:>uld present much higher cost 
access to the coal seaiT1S. 'The !=Otential access nor~'J of t.lJe Trail ~bLl.T')tain 
mine in Cottonwood Cal1yon 'WOuld present the costly requireJnent of driving 
rock slofes oown to the coal bed. The t.r,iro al ternative p::>tential access to 
t.lJe coal w:>u.ld require costly roao bl!ilding from the Cottonwood Canyon road 
sout.~ of t.lJe Trail l·Dl.ll1tain mine to the near Vertical O,iff Coal O.ltcro? 
Zone about 800 feet above the canyon roae. The coal outcro? in this area 
does not aI=gear to be of minable thickness .... hich v.:ocid require cddi tional 
~ostly rock wor k to get to the minable coal. 

Q .:? 
~~~C~.,.Lu{;~~ 
Eugene W. Pearson 
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United States Department · of the Interior 
~1l~ERALS ~I.-\:\:\GD'CKT SER ,'leE 

CE~n,,:\L REG\O:'\ . 
DISTRICT RESOURCE EVALUATION OFFICE 

1745 h'est 1700 South, Room 2070 
Salt lake City, utah 84104 

Tract Delineation Team 

District Supervisor, Resource Evaluation 

¥.ay 10, 1982 

Trail H:>untain Tract M:xJification, Emery County, Utah 

Introduction - A letter dated April 21 to ~Ex Nielson (ELM) fram 
-~~ed Christensen (Manti La-Sal National Forest) rejects inclusion of lands out-

( ~:5e Planning Area itA" of the Forest Plan in the proposed coal tracts. Con-

~ 

s )ently, the Trail JobLmtain Tract is .herewi tb rnooified to exclude tl-et 
p:ntion which lies outside Plan.'1iD3 Area "A". Tne deleted lands are oescribed 
as follo'ws (See Figure 2.): 

T. 17 S.; R. 6 E., SIM, Utah 
, sec. 20, E~~i 

sec. 29, E~· J I 

sec. 32, E~ • 

Containin;3': 800 aeres 

These deletions reduce the acreage form 7,530.12 to 6,730.12 acres. 

Please refer to the Trail l·bLlntain .Tract Sl.llTrnary report to the Tract Delinea
tion Team oated ~.arch 25, 1982 for maps and discussion concerning t.~ con
.figuration am quality of the coal resource. 

Coal auanti tv - Wi thin t."rJe modified tract 6,650 acres' of land are inferree to 
be underlain by coal. All of the coal knoY.-n to be of minable thickness occurs 
within a single seam~ ' the Eiawat.'tia. '!he best estimate of t.lLis coal resource, 
mace by conputor usiD3 the GARNET prcgram of the National Coal Resource D3ta 
~~stern, is tabulatea as fo110\l,'5: 
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Distance from land Average 
measurments un:5erlain In-place resource thickness 

(miles) (acres) ( short tons) (feet) 2t. 

0.0 - " 0.25 182.6 2,740,000 B.3 
0.25 - 0.75 1,468.6 20,150,000 7.6 
0.75 - 3.0 4,998.8 62,640,000 7. 

TOI'AlS: 6,650. 85,500,000 11 
II RounOeO to three significant digits. 
21 Rounaed to nearest one-t~thi owing to the canputor algorithn, 

seam thickness average (Tn) is c~uted after the coal volume 
has been computed, from the relationship: 

- tons coal 
Th = (acres) (1,800 tons/acre ft). 

Because more than 97 percent of the data available for use in this resource 
estimate are located outside the tract perimeter, am because most of the re
source inferences are based on extrapolations", this "best estimate- of the coal 
resource should be treated as extremely tenuous. 

p~L4(.a~ 
D::mald C. Alvord 

Enclosure 

cc: Coal Pr~j. Mgr., BLM, SIC (w/encls) 
Surface ~Enagernent Agency (w/encls) 
Dist. ~~ning Supvr., sr~ (w/encls) 
tt-!M,/RE ehron, Denver (w/encls) 
Tract Delineation Team Leader, SLC (w/encls) 
Tract Delineation File, SLC (w/encls) 
Chief, Solid Minerals I, (w/enc1s) 
T&R Files, SLC (w/encls) " 
Chron File, SLC (w/o encls) 

OCAlvord: 1 t 
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. U ni ted States Department of the InterJDIJERALs ~.~ANAG!:M 
MINERALS MANAGEMENT SERV1CE SE~VICE - ENT 

."L.,.' 
u.rLl TO: 

CENTRAL RECION 

Office of the District Mining Sqpervisor 
2040 AdITlinistration Buildin; 

1745 West 1700 South 
Salt ,Lake City, utah 84104 

JUN 1 51S82 

SAL T LAKE CITY U-A 
R~SO' ' I II 

- ~P.C= EVI'.!..'..'AT!Oll 

June l5, 1982 

M6T10 r an:3 lIIl 
.. 

1'O: Tract r:elineation Team 

'D1rough: District Mining Supervisor 911 
From: z.r.Jning Engineer 

Subject: Second Trail r-buntain Tract 1mification 
Emery County, 'Utah, Resource Recovery ReFQrt 
Containing 6,970.12 acres. 

The Trail l-buntain tract has been m:xHfied twice in efforts to confo:rm to the 
Forest Service plan ¥ihich excludes from mining a large area alon; the oorth 
slope of Straight Canyon and an area east of the Joe I s Valley fault that will 

. ·=ause the unnecessary loss of a valuable coal resource. ' 

7 probable coal recovery factor is estimateO at about 35 percent of the in 
~_ Ace coal resource. 

The p:>tentia.. mining methcds are room aT"il pillar and FOssibly longWali. 

The estirnatea ' maximum mining depth will be about 2,400 feet. 

The estimated range of annual coal production could be 1 to 2 million tons. 

-
Tne estiinated range of mine life could be 1'5 to 40 years. 

::t:~~.50n 



DRILL LOG DATA 

REFERENCE MATERIAL: 

Coal Drilling at Trail Mountain, North Horn Mountain, and Johns Peak Areas, Wasatch 

P iateau,-l!tah 

-by: F .D. Davis and H.H. Doelling 
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Davis and DocUing-CoaI DriIling at Trail Mountain, North Horn Mountain, llfuJ Johns Pm! Arcz, Wasatch PlIzle4U 

PROJECT Wasatch Plateau Drilling LOCA TI ON SE~SEY; sec. 3, T. 17 S .. R. 6 E. SHEET_'_ OF--!... 

BEGAN __ -.;..A~ul/II::.;;.;.;n_'.;;.3.:... '...;;9_'.:..5 ___ COMP L ETEDI __ .:..;A~u9::.:".:..;st..:2...;;""-' ';.:9..:..:75=-_TOT AL DEPTH OF HOLE 632..5 fftt 

CORE RECOVERY (%) __ '00 ___ _ FEET ___ 33_2_.5_f_~_t ______ GROUND ELEVATION 8.350 feet 

HOLE LOGGED BY F. D.ovi, . L. Green. J. Cell DRILLER Boyles Brothers 
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CH2 All .~ium; sitt. rand and "ravel 

DESCRIPTION 

DRILL HOLE_..;3,,--_ 
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Utah Grologiazl and Mineral Survey Bunetin 112, 19n 

PROJECT ___ W..;;I.;..sa;..;t.;..ch_P..;;II...;.te;,..l_u....;D;,..r...;.il_li .... ng::.... _______ SH EET_2_ OF-.!.-

SITE DIIiry Canvon D.H . 
DESCRIPTION 

72 Sandslone boulder.lITlIl'. fin!-1ll'.ined 

82 Alluviu-r; ,ilt. sand end grlvel; waler entering hole 
\ 
'. 

120 Shale, IIT'Y, fissile 

129 Sandstone, til", fine'9!'.ined. WIIler-utunoted; ."esi.n !Iow of 150 pelion/minute 

143 Shale, (11"11', finile 

145 Coal 
'46 Shale. V'Y. flcsilr 

150 --.~-~--~-~~~-:~~--~-~~~. --------------------------------------------------------------------~ 
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Davis IJnd DoeUing-CoDI Drilling at Trail MOWltain, Nonh Horn Mountain, and Johns Pet1k Aret1, W=tch Plizteau 
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PROJECT __ W_a_Sl....;t.;..ch_PI_._te_._u_D_r_il_lin..,:g:....-_______ SHEET_3_ OF-.!..-

SITE Dairv CIInvon 

DESCR IPTION 

157 SIIndnone, medium II"IY, fin~ained 

1SO St:~le, liphl tnV, fissile 
\ 

196 Shlle. blaCK, fissile, carbonaceous 
198 Silruone, pray, nonfiuile 
200 Shlle, black., finile 

208 Silmone, medium pray 

215 Silrnone; inrerbedded with lipllt 9'"ay, fine'9,ained undnone 

220 Coal, tulrd, black 
221 Silulone, sandy, liph! pray 
222 Shlle, black., fissile 

D,H, :I 

ifl~(f}~~i~ ;;; ~~~,t::d,'~,:~~ .. y· fin~.in.d 

37 

- - - - - - - - : 228 Siltsrone, undy, brown 
~ 8120 ______ 230 _.~~ ... ~ .. ~ ... ~ ... ~.:~.:.-~:-:~.:~.:-~:-__ 2=29~~Se~n~o~ll~o~n~e ~. l~ip=h~I~9~r=.v~.~f~l n~~~~~r~.~i n~e~d ______________________________________ ~------~ 
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VUlh GeologiCilI and Mineral Surv~y Bulletin 112, 1977 

PROJECT _--=.:W:.:a::sa:..:t::ch~PI:.:a..::te:.: • .:.u..:D:..:.r..::ii:..:.lin;.;;!I~ _______ SH EET_~_ OF--!.... 

SITE Oairy Canvon 

231 Shale. dark pray. fissill 
233 Siltstone, lipht gray 

236 Sl\ale, clark pr.y, fissile 
238 Silntone, clark brown 
240 Sanclnone, Ii Iht v.y, fine1l'ained 

'-

" 244 Sl\ale, clark gray, fissil. 
246 Siltstone, light prlIY 

248 Shale. clark gny, fissile 

250 Sandstone. light gray, fin.-v-ined 

255 Shale. clark pray. finile 

Sandstone, light VlY :fi~ined 

DESCRIPTION 

2S4 
266 Shale, bliCk., CIIrbonaeeous; lOme eoely spec:ia 

269 Siltstone, IJf1IY 
271 Sanclnone, li~ht pray. fine--prained; eoelsPKIG 
273 Shale. dark gray, fisaile 

278 Sandstone, light pr1Iy 
280 SiltJl0tl~. slightly s;andy, lilln! gny 
282 Sandstone, Ii~nt pray. fin~inad 

284 Siltnone. lilln! pray 

290 Sandstone. lipht pray. fin~.ined 
292 Shale, dark gray lD bliCk., fissile 

294 Silmone, slillhtly sandy, liptlt pray 
296 Shale, bllck.. fissile 

300.0 Coring bepan 
300.3 Siltnone. medium pray. fossilif~rous 
303.4 Co.I. black. brittle, fra~ured 
3()4 .1 Colli. bone 
3004.S Siltstone. d8rk gray 
305.2 Sandnone.lipht pray. fin~ined 
306.7 Siltstone, medium gray, calCllreoul 
308.6 Sandstone. light V.y, fin.-v-inad 

D.H. 3 

-. 

'. 

309.9 Siltnone. soft. dark !"v 
3'0~~~~~~~~~~~~~~~--------------------~ 
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PROJECT _ _ W_a_$.1_tc_h_PI_II_te_8_U_D_f_il_'in...;9:;..... _______ SH EET ~ OF_9_ 

SITE Oairy CanyOf'l 

DESCRIPTION 

310.7 Sandstone, medium grlY, fine-grlined 
313.7 Silutone, medium gr'y, calcareous 

316.6 Coal, black, shiny, resinous 
317 .4 Silutone, dark orlY 

321.3 Sas none, dark grey; shlle and coal partings 

346.5 Coal, boM, resinous 
346.9 Coil, bliCk., brinle; lome resin 
347 .6 SNle, black, carbonaceous, fissile 
348.1 Silmone, light to medium gray . 
349.0 Sandstone, light grill', fine"9r.ined, friable 

359.6 Siltstone, dark prey, carbonaceous 
360.4 Sandstone. med ium pray, fin~ined , calcareous 

366.5 Silmone Ind interbedded sandnone; medium pray 
367.2 Shale, blaCk, fiuile 

368.9 Sandstone, lipht pray. line-grained 
372.6 SiltSTOne, derk. brown ; coal" Strub 
373 .6 Sandstone . light pray, lin""9rl ined 

377.6 Siltstone, medium to dark gray, calcareous 
378.2 Sandstone, med ium FlY, fine'Vl ined 

389.8 Shale , gray, fissile 
390.5 Silmone, dark p'ay 

D.H. 3 

39 
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PROJECT __ W....;..I.;...slI...:.tc.;...h_P_I...:.8te.;.;...8.;...u...:.D_r...:.iII_in...:;:...-_______ SH EET 2-OF~ 

SITE OIIlry Canyon 

DESCRIPTION 

393.3 Sandstone, medium lI"ay. fin~ained 
395.0/1 Silntone, medium pr.y; snale and coal PIOrtings 

396.3 Coal, black., granular 
397.1 Siltstone. dark gr.y; COIIIV nreaks 
398.7 Sandn,,"e, light to medium 11"8 V , tin~'Vained 
400.1 Shale. black, c.arboneceous; coalv partings 
400.6 San~-:-ne. porous, medium gray, fineil,ained. water·saturlted .. 

426.011 Siltstone. dark gray. carbonaceous 
428.0 Sandstone. medium gray, fine-<Fained 

431.8 Siltstone. dark pr.y to brown; coaly partings 

437.5 Sandstone. medium gray. finp-greined 

443.9 Shale. dark gray; coaly PBrtinps 
444.4 Siltnone. dark gr.\,. highly or9"nic 
447.5 Sandstone, medium tnI'. liM-prained 
449.011 Siltstone. dark brownish pray ; wood imprints 
"150.2 Sandstone. medium pray, line-grained 
451.0 Siltstone, medium pray. orpanic 
452.3 Shale. sandy, medium pray: coaly PBrtinpl 
454.2 Sandstone. light grey, medium-{l1'eined 

D.H. 3 
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Davis and ~lling-CoQl Drilling at Trail Mountain, North Hom Mountain, and Johm Peak A,.ea, Wa:rtdl Pllrtea:u 
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7870 480 

7860 490 

7850 500 

7840 5'0 

7830 520 

7820 530 

7810 540 

7800 550 

PROJECT_-..:.W;.:a;.:.51:..:t::..ch~P:..:II;.:.te;.:.:.:;u..:D:.:r..:.:il.:.;.lin:..:.;g=-____ ___ SHEET_7_ OF_9_ 

SITE Dairy Canyon 

DESCRIPTION 

' . 

492.2 Shale. dark brown. firsile; coaly PIIrtinps 
493.2 Silmone, dark brown; wood imprints 
495.S Sandstone. light pray, finti/rained 

SOO.S Coal, black 
SO,., SiltstOM. dark pray; coal PIIrtings 
501.9 eoal, black, resinous; sample WP·3-1 
503.9 Sandnone, medium gray, fine-g-ained 

SOS.3 Silmon!, medium gray, thinly t.minated 
508.0 Sandstone, ~edium gray, fin~ined 

513,8 Shale. pray. fissile ; coaly partingll 
5U.3 Siltstone . lighl gray 
516.3 ShIIle , black.. carbonaceous. resinous 
517.3 Sandstone. medium pray. finc'?'lIined 
518.' Shale. black. fissile 

519.2 Silmone. slighty sandy. dark gray 
520.3 Sandstone. medium pray. fin~ined 

525.5 Coal. bone 
526.2 s.nonone. lipht pray. fine-grained 

542 .4 Siltstone. light pray. calcareous 
5042.9 ea.1, black. shin\" resinous 
544 .3 sn.'e, black, coaly 
5045,1 Coal, black, dull 
54S.4 Shale, black, carbonaceous 
548,' s.nOuone. light gray. fine-vained 

D.H. 3 
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Utah GeologiClzllmli MinuaJ Survey Bulletin 112. 1977 

PROJECT ..... __ W...;.2....;sa....;tc....;h_P_II....;te...;.l....;u...;.D_r_il_1 in...,:g::..... _____ -:--_ SH EET_B_ OF_9_ 

SITE _Da_irv_Ca_n_VD_" _______________ _ 

DESCRIPTION 

' .. 

593.9 Silmone. dark brownish prav 
596.3 Sandstone. liphl gray. fi ne-vai ned ; contorted bedding 
599.0 Silmone, medium 9"ay; coal species 

600.7 Shale. dark brown, fissile. carbonaceous 
602.5 Coal, black. resinoul. highlV fr.~ured 
603.4 Siltnone, dark prlV; foniliferoul. wood imprints 
609.2 Sandstone, silty, medIum gray. fin~.ined 

610.3 SilUTone, medium pr.y: wood imorinu 
610.9 Sh.le. clark brown, finilf 
611.8 Siltnone. sandy, medium gray; wood imorinu 
613.5 Shale. clark 9"ay, finile; coaly panings 

D.H. _--:;3 __ 

614.1 Coal, bleck.. resinous; Hiawatha bed; Amples WP·3·2, WP·3-3. WP·3~ 

6:<3.5 Sandstone, un. medium1/rained; Stir Poinl Sandstone 
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z Wasatch Pineau Drilling- . 
Q :t PROJECT SHEET....!....- OF--.!-
~ ... ,. t:I 
0( ~ 0 Dairy Canvon > W ...J SITE D.H, 3 
w 0 
...J DESCRIPTION w 

: {~tt~t\{ 632.5 Toul depth, August 24. 1975 

.: 
- -----nl0- 640- - , 
- --- ;c:- . - .*", ------- - ----------- - ----. -
---- - --- -. --

--.- ---
-- - -------.. ---- - ----------- - ------
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44 Utah Geologi.cal and Minual Surv~y BuI1~tin 112. 1977 

PROJECT Wasatch Plateau Drilling 

BEGAN AuguSt 5, 1975 

LOCATION SW%SE% lee. 24, T. 17 S .• R. 6 E. SHEET_' _ OF_S_ 

CORE RECOVERY 1%)_':.::00;:...... __ _ 

COMPLETED AUgIIlt 9. 1975 

FEET 210.8 flle't 

TOTAL DEPTH OF HOLE 369,6 feet 

GROUND ELEVATION 7,470flle't 

HOLE LOGGED BY H. Ooelling, F. Davis, 

L. Green. J. Call 

DRILLER Boyles Brothers DRILL HOLE __ N_o._4 __ 

..,: 
< > 
UJ 
..J 
UJ 

I 

t 
w 
Q 

7460 10 

7450 20 

7440 30 

7430 40 

7410 60 

Cl 
o 
..J 

o Allullium; silt, sand end pr.vel 

V 
'. 

60 Sandrtont. an, rnedium11".ined 

67 Siltnone, b~ck 

OEseR IPTION 

- 7~ 70~--------~----------------------------------------------------------------~ 
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PROJECT __ W..;.a_5a_tc;...h_Pl_a_te_l_u_D_r_il_li_ng=--_______ SHEET_2_OF_5_ 

SITE Roenl Cenvon D.H . No. 4 

DESCRIPTION 

75 StIlle, bliCk, fissile 

81 ~ ~ndstone. medium !I'1IV, fine-grlined 

~ ' .. 
84 StIIle; grly, fissile 

97 Siltstone, dark ~IY. COIlareoul 

117 Shale, dark pray, fissile 

126 Siltstone, medium Dray 

12B.5 SendSlone, medium prey, fint-greined 

1~~~~~~----------------------------------~ 
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Utah GeologiCDI and Mineral Survey Bulletin] 12, 1977 

PROJECT __ W...;.iI.;..s.I_t_ch_P_II_tB_il_u_D_r_il_lin....:9=--_______ SHEET_3_ OF_5_ 

SITE Roanl Canyo n 

'56 
158.8 
159.3 
1SO.1 

165.4 
166 .• 
167.7 
168.5 
169.4 
171 .<1 
173.6 
175.65 
176.65 
177.6 

183.1 
lEO.S 
186.8 
187.8 

193.7 
19<.2 

223.8 
22<1 .9 
226.4 

DESCRIPTION 

Shale, bllck to tlerl: pray. fissile 
Sanclnone, medium pray, fin~.ined Coring beCllln 
SiltsTone, sandy, dark gray; coaly nreaks 
Sand:;tone, dark grey, fint· to mediumllrllined .. -

V 
'. 

Muclnone, bleck., IIrgililceout 
Sandstone, dark grlY, Iine11'". ined 
Shale, blIck, CIIrbonaceous 
Siltstone, sandy, dark "'.1' 
Sanclstone . fi~rllined 
Siltnone, dark grill'; coaly panicles 
Coal, bliCk., shiny; sample WP-4-1 
Sandstone, dark gr'y, finf-9rllined 
Coal, brittle, shin\'; scanered pyrite 
Sanclstone. fi~ to medium"9"lined 

Mudstone, dark pr.y ; contorted I.minations 
Sandstone, medium gray, finP1/rllined 
Coal, blIck, resInous (upper 2 inchesl, shiny 
Sandnone. medium ;ray. fin~.ined 

Shale. clark brown. CIIrboneceoul 
Sandstone, medium Prill'. fine- to medium"9r1ined 

ShIIle. dark brown. CIIrbonece~lI • • rllill.eeoUl 
Siltttone. sandy. medium prill' to brown 
Sandstone. medium prey. fint1/r.ined 

D.H • No. 4 
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7220 250 

7210 

7200 270 

7190 280 

71SO 290 

"70 300 

PROJECT Wasatch Plateau Drilling SHEET_A _OF--1-

SITE Roans c:.nvon D . H. No. A 

DESCRIPTION 

233.5 Shale. dark brown. carbonaceous 
233.9 s.ncIstone. dark gr.V to dark brown. fin~8ined. C8f'bonac:eo." 

-~ .. ; 

246.8 Shale, black, carbonaceous. coaly, fissile 
247.3 Shale, grev. ergililceous, fissile 
247.8 Silutone, light brown. lanili/Moul 

257.9 Sandstone, dark "nov, fin~ained; mercllite films 
259.A Siltstone, dense, calc:areoos: fossil lsews 
260.9 Sandstone, medium ~v, fine11'1'ined 

267.5 Coal, bliCk, resinOIn; sample WP-4-2 
268.9 Siltnone: shall' panin",; COlliI' weeks 
270.4 Coal, black. resinous ; SImple WP-A·3 
273.3 Coal, bonv. resinous; sn.ly partings 
273.7 Coal, black; not as resinous . 
27.(.3 Sandstone, liphT grey, fiM-Vlined 
275.4 Siltstone, dark WlY; coaly PilrtinlJ:' 
275.8 Coal, blIck, resinous 
276.9 Sandstone, lipht IJI'IV, fine-grained 

307.'i Siltstone, medium \0 dark grey; marasiu films 

47 
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Utah Geolopcal and Minua1 Sun>ey Bulletin 112, J9n 

PROJECT __ W_i_$i_t_ch_P_IB_te_B_u_D_r_il_li_n!l=--_______ SH EET_S_ OF ~ 

SITE Roanl Canvon 

DESCRIPTION 

310.5 Sandstone. liph! to medium gray. fin~ra,"ed 
313.0 Coal. bony; coaly mults 
313.( SNle. carbonaceous. CIlIrk brownish black 
313.9 SiIUtOne. medium p"v; carbonaeeous matter on ~ing planes 
315.2 Coal. brittle. black. shiny 
316.6 Silmone. medium pr8\' 

319.0 Cay. 5On. medium pI"llY.pummy. nicky 
320.1 Coal. black. shiny. blocky 
320.6 Siltn·one. medium pray. carbonaceous 

"i . .. : 

333.0 Sandstone. medium gray. fin~ined 

336.6 Silutone. medium gray. carbonaceous 

344.3 Sandstone. medium prav. fine~ ined 
346.6 Coal. black. shiny. blocky; pmpie WPJ,4 

348.9 Shale. CIlIrk pray. carbonaceous. fiuile 

349.3 Sandstone. medium pray. fine'gnined 
351.3 SNle. CIlIrk gray. carbonaceous . linile 
352.' CDaI. blac k. shiny. b lockV; umple:s WP-4·5. wp~. WP-4-7 

361.6 Siltstone. dark gray. carbonaceous 

365.2 Sandstone. un to dark gray. medium'9"'ined: Sur Point Sandstone 
369.6 Drilling stoPped. Au\IUSI 9. 1975 
To~1 depth-369.6 teet 

, 

D.H. No.4 
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L 

PROJECT Wasatch Plateau Drilling LOCATION SW'",NW'", Iec-. 3. T. 18 S .. R. S E. SHEET....L. OF-..!.... 

BEGAN July 7.1975 

CORE RECOVERY (%)--..:.100=-__ _ 

COMPLETED July 12. 1975 

FEET 200 feet 

HOLE LOGGED BY H. 00ell;n9. F. Divis. L Green DRILLER Boyles Brothers 

.... 

TOTAL DEPTH OF HOLE 460.0t~ 

GROUND ELEVATION 6,750 f~ 

DRILL HOLE _.;.;N:.=;o.:..;5:..-_ 

~ 
< 
> 
W 
..J 
W 

;: 
c.. 
w 
o 

DESCRIPTION 

6740-

6730-

6720-

6710-

6700-

6690-

6680 - "-----

_ <:50~ v '
L _ ,. 0 ,1....--' .0 . 

-::,':0 ·0 .. ·· 
- " ·0 ... ( - ·D ·/? ,t;:::> ' .' 
- ~:. ,"':C? '," - .... -:-:-..:.,...:. ---'" , 
-'~'" ;... --'-,.". , 

10- '-'-' . .....:- . , , . , , 

-~..:. .. :.-.:. -.-....... -_ .. -. -_ .. -.-..• -.-.-. - ... -.-----.-.-. - .:-:-:-:.:.:.: : -... -----_._-,.; 
20..: •• 1i~ 

. ~~iri~~ 3 ..... -.:.-_-.·_--:-:-:.:-:-:-:~ 30- ~_-_-_._. ___ -= 
:: ;:::::::~:::j 

. - ~ .•. ----... --,.; ." -~.--.---.•... ~ 
: :::::::::::::~ -.-....... -.. _-. - .-..... -.... :, 

40- _:-:_:_:_:_:-:.: -_._---_ . -.-.. _-.-.-.-_-. 
: :::-:::,::::::::~ 

:: :~:~~:~~:3 
: :::::::::::::j 

" 
0.0 Ali",,;u":, .. 
5.0 Sandstone interbedded witn snale 

12.0 Snale.prav , 'iulle 

, 8.0 Shale, dark grlY. CIIrbone~us 
19.0 Colli, bllck 
20.0 Snair. lipnt ""IV, fissile 

" 

SO.S Sandnone, light prav, finei/rained. calcareolH , 

69.0 Snate. lignl prav. fluile 

49 
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Utah Ge%giClJI "rut MinerQI SUTVty BuUtlin 112.1977 

PROJECT __ W_a_sa_t_ch_Pl_'_te_a_u_D_r_il_lin...:g~ _______ SH EET_2_ OF_6_ 

D.H . No.5 

OEseR IPTION 

71.0 Sandstone, lieMt pnlY, fin~rlined 

-83.0 Shale, !Lck, fiuile 
' .. 

92.0 Sandstone, ligMtlJlllY, fin..-greined 

95.0 Sandstone. gr.y; int~rbedded with dark ~y shlle 

'02.0 St\ale, black, carbonaceous 

'07.0 eo.l. bl.ck 
'08.5 Shale, dark gray, fissile 

, , 8.0 Sandnone, light grey, fine-grained 

, 22.0 SMle, dark grey, fiuile 

, 26.5 Sandstone, ligtn gray. fin~·OI'l.ined 

'45.0 snale, bllck. fissile 
146.5 Sandstone, light prey. fin~r.ined 
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Dallis aNi ~IJ.ing-Coa1 DriIIinl at Ttail Moul'Ilain, Nonh Horn Mountain, Imd Johnr P~k Ar~. ttilZSlZrch P141eDlJ 

z 
2 
~ 
0( 

~ 
r
Q. 
w 

CI 

> 
IoU 
..,j 

- 0 9 
IoU 

- :::::~::~:8:~::i;:.:. 
-~:.------------_r---- ---. 
:~~::::~:::: - _._-----r---------:.--

6590-

6580-

6570-

ssso-

6550-

6540- "o~~:~:~~ili;j - ----_.-
:~~~~~~~~~~~ 
-~-.------------f-:..-_-_-___ -_-_ 
- ----.:-------- .-----.------

6530- 220- _-_-_-_-.-.-. 

ji~ifi~~ 
--------------- -----.:.------ ---------.---------------- -

~ 6520-1.....-- 230 -- - - _.-

PROJECT _.....;.W;.;;I~SII;.;;tch;;:.:.;...P\.....:..:..lIte:::.;;...u~D.:..:ri~lI;...in~!I _______ SH EET_3 _ OF_6_ 

SITE STraight Canyon 

DESCRIPTION 

, 51.0 Shale, black, fissile 

, 58.0 ~.nc1none, light glllY. fin~ined 

\ 
' .. 

, 88.5 Shale, black. fissile 
, 90.0 SandstOne. lipl'lt prey, fin~eined 

, 94.0 Shale, black, fissile 

197.0 Sandstone, light gray, fine-grained 

c 

202.0 Shale. black., fissile 

206.0 Coal, black 
207.0 SandStone. light gray. fin~ained 

211.0 Shale, dark pray to black 

222.0 Sandstone. pray, thin 
223.0 Shale. dark pray to black 

D.H. No. 6 
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Urah Geological and Mineral S~y Bulletin 112,1977 

PROJECT __ W_a_sa_tt_h_Pl_'_te_'_u_D_r_il_lin...;g::....-_______ SH EET_~_ OF--!.-

SITE Straight Canyon O.H. No.5 

OESCRIPTION 

- ------------:,. 
- ------------- 235.0 Sandstone, Prly; innrbedded with black Nle - ... ;-' 

-~-: . 
-~--. -'": .... .... -:-

240--.-•••• _ 

- =-;-;;. -:-. ' . 242.0 Shale, '>Ieck, carbonaceous 
-~ . . , . . 

-f-------------- ------------ -
: ::::::::::::= 

250- -----.:----,: - :.---,:--.:.:-- -:-:-~-:-:-------.:------- -------------- -------------- ---- ---------

:~~~~~~~~~ 260 - ______ :: 

- -:-:-:-:-:-:---------- .---------.::. - ------------.-. - -:-:-:-:-:-:------------:-:-:-::-:-: 

245.5 Shale, dark grey to bleck. fissile 

Coring bell"n 

266.5 ShIIle. black. carbonaceous; contains I.ves and twilll 

270.5 Sandstone. rn.dium brown. fine-prained , carbonaceous 
271.5 ShIIle. Andy. medium pray: contains twilll 
275.0 Shalt. dark pray, carbonaceous 
276.5 Sandstone, medium praV, fin~ined, caicareoul 
280.0 ShIIl,e. medium pray, carbonaceous 
281.0 Siltstone, medium pray; black meeks 
283.0 Sandstone. V"av. fine- to medlum'9rained; occuiDNII thin a.1y laminations 
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PROJ ECT __ W...;I;,;.SI;.;te;,;.h ....... PI...; • ..;;,t!;.:IU..;;....;D_r_il_lin..,:g:..... _______ SH EET_5_ OF_6_ 

SITE St .. i"h! Canyon 

DESCRIPTION 

312.0 Sllale, silty. o.rk ""BY: laf imprints 
313.S Siltstone. meclium pray: coely frepments 

317 .4 Sandstone. tan to grey. fin~rained: CBrbONlceous leyers 

330.4 Coal. brittle. black, pyritic 
l30.s Sandstone. medium 1I"8y, fine1lnlined 
l33.& Coal: 3::3.6-bony; 333.&5-nsinow; 334.2-not IS resinous 
335.2 Sandstone. medium pra~·. fiM1l"lined 
337.S Silutone. medium gray: OI'lI"nic debris 

339.0 Shale. medium pray to black; stem and luf imprints 

D.H. 

340.5 Shalt. medium praV 10 bleck. C3rbonaeeous; occasional thin coal learns 

342. I Siltnone. m .. dium gray; stlm imprints 
~.B Sandstone. lillht graV. fi~ined ' 

346.4 Simone. medium II"BY: leaf and nern imprints 
348.8 Sandstone interbedded with siltstone: medium gr'Y: OCCIl$iONI st.elv Irten 

359,1 Siltstone. medium pr8y; le,f imprints 
362.3 Shale, gray to black. coaly and C1rOonBceoUI 
363,& Sandstone. medium pnlY. fint'9"1lined 
364.2 Sllalt. dar" gray to black; a few coaly PBrtinlJS 

365.2 Siltstone. medium graV: Drll"nic 1Ntt .... 

No. S 

370.9 Sandstone. medium pray. fine-grained; occasional thin layers of siltstone and shale 

S3 

_ 63" _ ~ 390 ~....:..:.li;:;ii.:.II::..:ll..:.:ii.:.!I::..:li..:.I\ .:..\I:..:::\~i _3_B9_,_B_S_i_lt_'_to_n_t.;,' _Oa_'_"_CI1':..' _'.;,V_t_o_b_la_c_"_:_n_u_m_t_ro_In_c_OI---:lv_'_"_'_le_PII_n_in..:p$ ________ ....:.. ____ ---I 
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UlDh GeologiCDI and Mineral Survry Bulletin 112. 1977 

PR OJECT __ W_a_sa_t_ch_P_18_te_8_u_D_r_il_Ii..;no~ _______ SHEET_6_ OF-L 

SITE Streight c.nvon D.H • 

DESCRIPTION 

392.6 Sand:none . medium gray. fin~ained 

403.1 Stolle. sandv.light griV 
403.6 Sandstone. light ~v. fine-<Jl'ained 

407.6 Silutone. light prev 
408.1 Sandstone. lil/ht gray. fin~raiM'd; some coal imprints on bedding planes 

416.3 Siltnone. medium graV to black; shalV ~nin~; luf and nwn imprinu 

421.9 Shale. black; bony coal nreaics 
423.1 Sandstone. medium gray. fine-<Jl'lined; I .. f and Stem imprints 

443.6 Coal. hard. black; HillWlltha coal bed 

450.9 Coal. bony 
451.1 Siltstone. medium gray 
452.4 Shale. dark prlY; s~clu of coal 
4153.9 Sandstone. lipht gray. medium· to coern-grained; Star Point Sandnont 
460.0 Toul deDth 

No.S 
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Errata Sheet Pertaining to Proposed Transfer of Permit From PacifiCorp to Fossil Rock Resources. LLC 

This sheet is to be placed at the beginning of Chapters 1 thru 12 of the Trail Mountain Permit 

C/015/0009, the associated binders containing appendices, tables, figures, drawings, maps and to 

remain until such time that the permit is transferred and amended to reflect the information for the 

new permittee, Fossil Rock Resources, LLC (Fossil Rock Mine). This sheet is to be placed in the Waste 

Rock Site binder at the beginning of sections containing text, appendices and maps. 

The facilities have changed hands multiple times, which means there are various references in the text, 

reports, studies, right-of-ways, leases and laboratory analyses which refer to the company owning or 

operating the mine facilities during a specific period of time. To provide clarification the following table 

lists the various names used through the life of the permit (to the best of our knowledge) and what 

entity under the new ownership those references will refer to. 

Names Existing Following Permit Transfer 

PacifiCorp Fossil Rock Resources, LLC 

Beaver Creek Coal Company 

Interwest Mining 

Energy West Mining Company 

Arco Mining 

Arch Minerals 

Ark Land 
Trail Mountain Coal Company 

Utah Power & Light Company 

Utah Power & Light Mining Division 

Trail Mountain Mine Fossil Rock Mine 

Trail Mountain Mine No.9 

Cottonwood/Wilberg Waste Rock 

Natomas Mine 

Utah Power & Light Mining Division 

Cottonwood Mine 

Grimes Wash Facility 

When use of the above referenced names appear in the permit documents to describe events which 

would be considered historic they will remain the same. When the names are used to imply a 

commitment or ownership the names will be changed or amended where possible as designated in this 

table. 
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Beaver Creek Coal Company 
Trail Mountain No.9 Mine 

APPENDIX 6-2 

ROOF AND FLOOR ANALYSES 

11/30/89 



COMMERCIAL TESTING & ENGINEERING CO. 
GENERAL OFFICES : 1919 SOUTH HIGHLAND AVE., SUITE 210-B, LOMBARD, ILLINOIS 60148. (312) 953-9300 

Member of the SGS Group (Sociele' Gene'rale de Surveillance) 

Beaver Creek Coal Co, 
P.O. Box 1378 
Price, UT 84501 

Kind of sample 
reported to us 

Sample taken at 

Sample taken by 

Date sampled 

Date received 

Soil 

Beaver Creek 

Beaver Creel{ 

Dec, 6 J 1989 

PLEASE ADDRESS ALL CORRESPONDENCE TO: 
P.O. BOX 1020, HUNTINGTON, UT 64528 

TELEPHONE: (801) 653-2311 

Jan. 8, 1990 

Sample identification 
by Bea ve l' Creel<;: 

Floor - Main - North 

Analysis report no. 59- 1087 06 p. 1 

\ 

/ 

pH 
Electrical Conductivity 
Saturation Percent 

Sodium Adsorption Ratio 
Soluble calcium 
Soluble magnesium 
Soluble sodium 

Particle size analysis: 
Sand 
Silt 
Clay 

Selenium (total available) 

Total Nitrogen 
Nitrate nitrogen 
Boron (total available) 

7.7 units 
0.88 mmhos/cm 
17.1% 

0.76 
1. 16 meq/l 
1,67 meq/l 
0.91 meq/l 

77.8% 
13.8% 

8. 4~:' 

<0.1 mg/Kg 

O. 29~t 
0.02 mg/l{g 
0.1 mg/l{g 

Respectfully submitted, 
COMMERCIAL TESTING & ENGINEERING CO. 

)riginal Copy Watermarked 
For Your Protection 

uU(' 
Manager, Huntington Laboratory 
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COMMERCIAL TESTING &. ENGINEERING CO. 
GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-8, LOMBARD, ILLINOIS 60148. (3121953-9300 

Member of the SGS Group (Societe' Ge'ne'rale de Surveillance) 

Beaver Creek Coal Co. 
P.O. Box 1378 
Price, UT 84501 

Kind of sample 
reported to us 

Sample taken at 

Sample taken by 

Date sampled 

Date received 

Soil 

Beaver Creek 

Beaver Cl'eel{ 

Dec. 6, 1989 

PLEASE ADDRESS ALL CORRESPONDENCE TO: 
P.O. BOX 1020, HUNTINGTON. UT 84528 

TELEPHONE: (801) 653-2311 

.Jan. 8, 1990 

Sample identification 
by Beavel' Creel{ 

Floor - Main - North 

Analysis report no. 59- 1087 06 p.2 

Neut.ralizat.ion Pot.ent.ial 1.4 t.ons CaC03 / 1000 t.onz 
Maximum Aeid Pot.ent.ial* 3.8 t.ons CaC03 / 1000 tonz 
Acid Base Account. -2.4 tons CaC03 / 1000 t.ons 

(*acid potent.ial based on non-sulfat.e sulfm') 

Ol'ganic Carbon 9.5% 

Rock fragments 98.5% 

Available water capacity* 2.80% 
(*by ASTM D-1412; USDA procedure not available) 

Respectfully submitted, 
COMMERCIAL TESTING & ENGINEERING CO. 

) 
Jriginal Copy Watermarked 

For Your Protection Manager, Hunlington Laboratory 
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COMMERCIAL TESTING & ENGINEERING CO. 
GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE .• SUITE 210-B. LOMBARD. ILLINOIS 60148. (312) 953-9300 

Member of the SGS Group (Societe' Gehe',ale de Surveillance) 

Beaver Creek Coal Co . 
P.O. Box 1378 
Price, UT 84501 

Kind of sample 
reported to us 

Sample taken at 

Sample taken by 

Date sampled 

Date received 

Soil 

Bea ver Creel;;: 

Beaver Creek 

Dec. 6, 1989 

PLEASE ADDRESS ALL CORRESPONDENCE TO: 
P.O. BOX 1020, HUNTINGTON, UT 84528 

TELEPHONE: (801) 653-2311 

.Jan. 8. 1990 

Sample identification 
~ Beaver Creek 

Roof - Main - North 

Analysis report no. 59- 1087 04 p. 1 

) 

pH 
Electrical Conductivity 
Saturation Percent 

Sodium Adsorption Ratio 
Soluble calcium 
Soluble magnesium 
Soluble sodium 

Particle size analysis: 
Sand 
Silt. 
Clay 

Selenium (tot.al available) 

Total Nitrogen 
Nitrat.e nitrogen 
Boron (total available) 

8.8 units 
1. 34 mmhos/cm 
19.9% 

5.37 
1.73 meq/l 
2.68 meq/l 
7.98 meq/l 

89. 8~~ 
7. 3~$ 
2. 9~;' 

< O. 1 mg/l{g 

0.48% 
O. 11 mg/l{g 
0.5 mg/l{g 

Respectfully submined, 
COMMERCIAL TESTING & ENGINEERING CO. 

)riglnBI Copy Walermarked 
For Your Protocllon 

Ut{/' 
Manager, Hunting10n Laboratory 

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS. 
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COMMERCIAL TESTING & ENGINEERING CO. 
GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-B, LOMBARD, ILLINOIS 60148. (312) 953-9300 

Member of the SGS Group (Societe' Gehe'rale de Surveillance) 

Beaver Creek Coal Co. 
P.O. Box 1378 
Price, UT 84501 

Kind of sample 
reported to us 

Sample taken at 

Sample taken by 

Date sampled 

Date received 

Soil 

Beaver Creek 

Beaver Creek 

Dec. 6, 1989 

PLEASE ADDRESS ALL CORRESPONDENCE TO: 
P.O. BOX 1020, HUNTINGTON, UT 84528 

TELEPHONE: (801) 653-2311 

Jan. 8, 1990 

Sample identification 
~ Beaver Creek 

Roof - Main - North 

Analysis report no, 59- 1087 04 P ? . ~ 

\ 
/ 

Neutralization Pot.ent.ial 98.2 tons CaCOs / 1000 
Maximum Acid Potential* 16.2 tons CaC03 / 1000 
Acid Base Account. 82.0 tons CaCOs / 1000 

(*acid potential based on non-sulfate sulfur) 

Organic Carbon 

Rock fragments 98. 3~~ 

Available water capacit.y* 3.90% 
(*by ASTM D-1412; USDA procedure not. available) 

Respectfully submitted, 
COMMERCIAL TESTING & ENGINEERING CO. 

t.one, 
t.ons 
t.ons 

Original Copy Watermarked 
For Your Protection 

M C-f/ 
Manager, Huntington Laboratory 

'·464 
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COMMERCIAL TESTING & ENGINEERING CO. 
GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE .• SUITE 21 O-B. LOMBARD. ILLINOIS 60148 • (312) 953-9300 

Member of the SGS Group (Societe Generale de Surveillance) 

PLEASE ADDRESS ALL CORRESPONDENCE TO: 
P.O. BOX 1020, HUNTINGTON, UT 84528 

TELEPHONE: (801) 853-2311 

BEAVER CREEK COAL CO. 
P.O. Box 1378 

Dec. 22, 1989 

Price, UT 84501 

Kind of sample 
Coal reported to us 

Sample taken at Trail 

Sample taken by Trail 

Date sampled Nov. 

Date received Dec. 

Mount.ain 

Mou.ntain 

28, 

6, 

1989 

1989 

Sulfat.e 
Pyrit.ic 
Organic 

Tot.al 

Sample identification 
by 

TRAIL rlOUNTAIN 
NO. 9 rline 
North-Main-Coal 

Analysis report no. 59-108708 

FORf'13 OF SULFUR 

AF!., Rec'- cl 
0.00 
0,38 
0.03 

0.41 

Dry 
O. (J (I 

0.40 
0.03 

0,43 

Marcasit.e (FeS2) Cont.ent - O. 71~,~ 

Respectfully submitted, 
COMMERCIAL TESTING & ENGINEERING CO. 

Jriginal Copy Watermarked 
For Your Protection Manager, Huntington Laboratory 

·464 
OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS, 

TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES 



) 

COMMERCIAL TESTING & ENGINE E RING CO. 
GENERAL OFFICES; 1919 SOUTH HIGHLAND AVE .• SUITE 210-B, LOMBARD,ILLINOIS 60148. (312) 953-9300 

Member of the SGS Group (SocI8te' Generale de Surveillance) 

,Job No,: 59 108708 

D3.te Rec' d: D::cemr..er 6, 1989 

D3.te Sampl~: Novemr..er 28, 1989 

Sampled By: BEAVER CREEK 

Beaver Creek Coal Co. 
p, O. fux 1378 
Price Utah 84501 

PLEASE ADDRESS ALL CORRESPONDENCE TO: 
P.O. BOX 1020, HUNTINGTON, UT 84528 

I~:ember 22, 1989 TELEPHONE: (801) 653-2311 

Sample ID: 

NOR.TH-MAIN-COAL 
1 Bag (dry) 
28.5 roo. 

PROXH1i\TE P.1NAL YS IS OF COl'..L 

~:SA'3h %Volat.lIe %Fixed Carton Btu/lb t:SuIful' 

As Rec'd 4.53 11. 40 xxxxx xxxxx 12238 0.41 

Dry B~'3i5 11. 94 XX}CXX xx..xxx 12819 0.43 

H-A-Free 14557 

0/ AIR DRY MOISTURE LOSS: Q rl'.) .r.j '-'. '1"" 

Respectfully submitted, 
COMMERCIAL TESTING & ENGINEERING CO. 

)riglnal Copy Watermarked 
For Your Protection Manager, Huntington Laboralory 
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COMMERCIAL TESTING & ENGINEERING CO. 
GENERAL OFFICES : 1919 SOUTH HIGHLAND AVE ., SUITE 210-B, LOMBARD, ILLINOIS 60148. (312) 953-9300 

Member of the SGS Group (Societe' Gene',ale de Surveillance) 

Beaver Creek Coal Co. 
P.O. Box 1318 
Price, UT 84501 

Kind of sample 
Soil reported to us 

Sample taken at Beaver Creek 

Sample taken by Beaver Cl'eek 

Date sampled Nov. 28, 1989 

Date received Dec. 6, 1989 

PLEASE ADDRESS ALL CORRESPONDENCE TO: 
P.O. BOX 1020, HUNTINGTON, UT 84528 

TELEPHONE: (801) 853-2311 

Jan. 8, 1990 

Sample identification 
by Beaver Creek 

2nd Left. - Roof 

Analysis report no. 59- 1087 05 p.1 

/ 

pH 
Electrical Conductivity 
Saturation Percent 

Sodium Adsorption Ratio 
Soluble calcium 
Soluble magnesium 
Soluble sodium 

Particle size analysis : 
Sand 
Silt 
Clay 

Selenium (total available) 

Total Nitrogen 
Nitrat.e nitrogen 
Boron (t.otal available) 

8.8 units 
1. 74 mmhos/cm 
25.2% 

21. 1 
0.43 rneq/l 
0.44 meq/l 
13.9 meq/l 

88.1% 
8. 1~~ 
3.2% 

0.58% 
0.01 mg/l{g 
0.8 mg/l{g 

Respectfully submitted, 
COMMERCIAL TESTING & ENGINEERING CO. 

Origina l Copy Watermarked 
For Your Proteclion Manager, HunUngton Laboratory 

'-464 
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COMMERCIAL TESTING & ENGINEERI NG CO. 
GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE .• SUITE 210-B. LOMBARD. ILLINOIS 60148. (312) 953-9300 

Member of the SGS Group (Sociale Generale de Surveillance) 

PLEASE ADDRESS ALL CORRESPONDENCE TO: 

Beaver Creek Coal Co. 
P.O. Box 1378 
Price, UT 84501 

Kind of sample 
Soil reported to us 

Sample taken at Beaver Creel;: 

Sample taken by Beaver Creek 

Date sampled Nov. 28, 1989 

Date received Dec. 6, 1989 

P.O. BOX 1020, HUNTINGTON, UT 84528 
TELEPHONE: (801) 853-2311 

Jan. 8, 1990 

Sample identification 
by Beaver Creek 

2nd Left. - Roof 

Analysis report no. 59- 1087 05 P Q ..... 

Neut.ralizat.ion Pot.ent.ial 98.2 t.ons CaC03 / 1000 t.one; 
Maximum Acid Pot.ent.iali:: 17.8 t.ons CaC03 / 1000 t.ons 
Acid Bae;e Account. 80.4 t.ons CaC03 / 1000 t.ons 

(*acid pot.ent.ial bae;ed on non-sulfat.e sulfur) 

Organic Carbon 11.5~;' 

98.0% 

Available wat.er capacit.y* 3.90% 
C*by ASTM D-1412; USDA procedure not. available) 

Exchangeable Sodium Percent.age 23. O~(, 

Respectfully submitted, 
COMMERCIAL TESTING & ENGINEERING CO. 

Original Copy Watermarked 
For Your Protection Manage~Labo~ 
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COMMERCIAL TESTING & ENGINEERING CO. 
GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-B, LOMBARD, ILLINOIS 60148 • (312) 953-9300 

Member of the SGS Group (Societe Gene',ale de Surveillance) 

Beaver Creek Coal Co. 
P.O. Box 1378 
Price, UT 84501 

Kind of sample 
Soil reported to us 

Sample taken at Beaver Creek 

Sample taken by Beaver Creel>: 

Date sampled Nov. 28, 1989 

Date received Dec. 6, 1989 

PLEASE ADDRESS ALL CORRESPONDENCE TO: 
P.O. BOX 1020. HUNTINGTON. UT 84528 

TELEPHONE: (801) 653-2311 

Jan. 8, 1990 

Sample identification 
by Beaver Creel>: 

2nd Left - Floor 

Analysis report no. 59- 108707 p. 1 

pH 
Electrical Conductivity 
Saturation Percent 

Sodium Adsorption Ratio 
Soluble calcium 
Soluble magnesium 
Soluble sodium 

Particle size analysis; 
Sand 
Silt 
Clay 

Selenium (total available) 

Total Nitrogen 
Nitrate nitrogen 
Boron (total available) 

6.5 units 
2.35 mmhos /cm 
29.4% 

1. 43 
8.77 meq/l 
6.14 meq/l 
3.91 meq/l 

82. 6~[' 
12. 3~[' 
5. 1'~ 

< O. 1 mg /l~g 

O. 71~$ 
0.02 mg/kg 
O. 6 mg/l~g 

Respectfully submitted. 
COMMERCIAL TESTING & ENGINEERING CO. 

J-JW 
Original Copy Watermarked 

For Your Protection Manager, Huntington Laboratory 

'-464 
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( 

COMMERCIAL TESTING & ENGINEERIN G CO. 
GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE .. SUITE 210-B, LOMBARD,ILLINOIS 60148. (312) 953-9300 

Member of the SGS Group (Societe Generale de Surveillance) 

Beaver Creek Coal Co, 
P.O. Box 1378 
Price, UT 84501 

Kind of sample 
Soil reported to us 

Sample taken at Beavel' Creek 

Sample taken by Beaver Creek 

Date sampled Nov. 28, 1989 

Date received Dec. 6, 1989 

PLEASE ADDRESS ALL CORRESPONDENCE TO: 
P.O. BOX 1020, HUNTINGTON, UT 84528 

TELEPHONE: (B01) 653-2311 

Jan. 8, 1990 

Sample identification 
by Beaver Creel~ 

2nd Left - Floor 

Analysis report no. 59- 1087 07 P 'J . '-' 

Neutralization Potential 3.0 tons CaC03 / 1000 tons 
Maximum Acid Potential* 84.7 tons CaC03 / 1000 tons 
Acid Base Account -81. 7 tons CaC03 / 1000 tonz 

(*acid potential bazed on non-sulfate sulfur) 

Organic Carbon 37. 3~[' 

Rocl~ fragments 99.15[. 

Available water cap&city* 3.70% 
(*by ASTM D-1412; USDA procedure not available) 

Respectfully submilled, 
COMMERCIAL TESTING & ENGINEERING CO. 

) ",QJ V« 
Original Copy Watermarked 

For Your Protacli.on Menager, Huntington Laboratory 

-464 
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COMMERCIAL TESTING & ENGINEERING CO. 
GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-B, LOMBARD, ILLINOIS 60148. (312) 953-9300 

Member of the SGS Group (Sociale Generale de Surveillance) 

PLEASE ADDRESS ALL CORRESPONDENCE TO: 
P.O. BOX 1020, HUNTINGTON, UT 84528 

TELEPHONE: (801) 853-2311 

BEAVER CREEK COAL CO. 
P.O, Box 1378 

Dec. 22, 1989 

Price, UT 84501 

Kind of sample 
Coal reported to us 

Sample taken at Trail 

Sample taken by Trail 

Date sampled Nov. 

Date received Dec. 

) 

Mount.ain 

Mount.ain 

28, 

6, 

1989 

1989 

Sulfat.e 
Pyrit.ic 
Organic 

Sample identification 
by 

TRAIL MOUNTAIN 
NO. 9 
Second 

Analysis report no. 59-108709 

FORN;3 OF SULFUR 

As Rec'cl 
0.00 
0.17 
0.41 

Mine 
Left. - Coal 

Dry 
0.00 
O. 18 
0,42 

Tot.al 0.58 0.60 

Marcasit.e (FeS2) Content. - O. 32~~ 

Respectfully submitted, 
COMMERCIAL TESTING & ENGINEERING CO. 

Original Copy Watermarked 
For Your Protection Manager. Huntington Laboratory 

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS. 
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COMMERCIAL TESTING & ENGINEERING CO. 
GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE .• SUITE 210-B. LOMBARD. ILLINOIS 60148 • (312) 953-9300 

Member 01 the SGS Group (SociSte' Genwale de Surveilllll1ce) 

,Job No.: 59 108709 

Date Rec' d: D=-ceml:er 6, 1989 

Date SarnpJ,ed: Noverrioor 28, 1989 

Sarrjpled By: BEAVER CREEK 

Beaver Creek Coal Co. 
P.O. Pox 1378 
Price Utah 84501 

PLEASE ADDRESS ALL CORRESPONDENCE TO: 
P.O. BOX 1020. HUNTINGTON. UT 84528 

D=-cemoor 22, 1989 TELEPHONE: (801) 653-2311 

Sample ID: 

2nd LEFT-COAL 
1 fug (dry) 
27.75 lbs. 

PROXHlATE P.NALYS IS OF COAL 

";Moistul'e ~6VolE1.tile Btu/lb 

&. Rec'd 4.46 12.18 xx..xX ... X y~'{X.xx 12121 0.57 

Dry B:-t.'3i.5 12.75 .xx.xx.x x.x:.'{XX 12687 0.60 

t1-A-Free 14541 

CJ.l AIR DRY NO ISTfJBE LOSS: 2.07 .1".;, 

Respectfully submitted. 
COMMERCIAL TESTING & ENGINEERING CO. 

Original Copy Wa!ermarked 
For Your Protection Manager. Hunllngton Laboratory 

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS. 
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CHAPTER 7 

HYDROLOGY 

710 Groundwater Hydrology 

 

 711  General Requirements 

 

Information used in preparing the groundwater hydrologic section has been gathered by field 

investigations conducted on the ground and in the mine.  Water quality samples have been 

collected and analyzed.  Pertinent literature has been examined.  In addition, experience of 

personnel working in the mine has been utilized to obtain estimates of the quantity of water 

encountered in the mine.  Fossil Rock has leased the Cottonwood Tract Lease, although this lease 

will not be mined until permitted by the Division, baseline information associated with the lease is 

provided in this chapter.   

 

 712 Certification  

 

Maps, plans, and cross sections presented in this chapter have been certified by a qualified, 

registered professional engineer. 

 

 713 Inspection 

 

Impoundments associated with the mining and reclamation operations will be inspected as 

described in Section 514, 515 and 532 of this M&RP. 

 

720 Environmental Description 

 

 721 General Requirements 

 

This section presents a description of the pre-mining hydrologic resources within the permit area 

and adjacent areas that may be affected or impacted by the proposed coal mining and reclamation 

operation. 
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 722 Cross Sections and Maps 

 

  722.100 Location and Extent of Subsurface Water 

 

The aerial extent of the aquifers is discussed below in Section 724.100. Refer to Plate 6-1 

and 7-2. 

 

  722.200 Location of Surface Water Bodies 

 

Surface water bodies such as streams, lakes, ponds and springs, constructed or natural drainages, 

and irrigation ditches within the proposed permit and adjacent area are shown on Plate 7-1. 

 

  722.300 Location of Monitoring Stations 

 

Elevations and locations of monitoring stations used to gather baseline data on water quality and 

quantity in preparation of the application are shown on Plate 7-2. 

 

  722.400 Location and Depth of Water Wells 

 

There are no known water wells located in the permit area and adjacent area.  Monitoring wells are 

discussed below. 

 

  722.500 Surface Topography 

 

Surface topography is shown on Plates 5-2, 5-4 and 7-1. 

 

 723 Sampling and Analysis 

 

Water samples collected have been analyzed according to methods in either the "Standard 

Methods for the Examination of Water and Wastewater" or 40 CFR parts 136 and 434. Where 

feasible, these same references have been used as the basis for sample collection. 
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 724 Baseline Information 

 

Surface water, groundwater, and climatic resource information is presented in this section to assist 

in determining the baseline hydrologic conditions which exist in the area of the mine. This 

information provides a basis to determine if mining operations have had, or can be expected to 

have, a significant impact on the hydrologic balance of the area. 

 

 A seep and spring survey was conducted on October 29, 1985 in the vicinity of lease UTU-64375 

(previously referred to as Tract 2).  Data collected from this survey are supplemental to data 

collected in June 1981 as part of the investigation conducted for leases U-49332, U-082996, ML-

22603 (previously referred to as Tract 1). 

 

  724.100 Groundwater Information 

 

Groundwater - The principal factor controlling the occurrence and availability of groundwater 

in any area is geology.  As noted by Price and Waddell (1973), nearly all of the region 

surrounding the mine plan area is underlain by rocks of continental and marine origin, 

consisting predominantly of interbedded sandstones and shales.  Although some of the 

sandstones in the region serve as the principal water-bearing strata, their ability to yield 

water for extended periods of time is largely controlled by the existence of the relatively 

impermeable interbedded shale layers, which prevent the downward movement of a 

significant amount of water. 

 

According to the US Geological Survey (1979), groundwater in the region exists under water 

table, artesian, and perched conditions.  Water table conditions exist primarily in shallow 

alluvial deposits along larger perennial streams and in relatively flat lying sedimentary rocks. 

Artesian conditions exist at greater depths where a confining layer overlies a more 

permeable member; however, pressures are generally not sufficient to produce flowing 

wells.  Perched or impeded conditions exist where the confining layer lies beneath the 

water-bearing stratum. 
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As noted by Lines (1985), the Blackhawk Formation and the Star Point Sandstone are 

considered together in the region as an aquifer.  These formations are typically saturated 

where they exist sufficiently far from the edges of canyons; however, the Blackhawk 

Formation tends to be drained near the canyons, as was the case in the prior Mine 

workings. 

 

Strata that overly the Blackhawk Formation are not completely saturated but do contain 

perched aquifers (Lines, 1985), which provide water locally to springs and base flow to 

some streams. 

 

Investigations in the vicinity of the Mine by Danielson et al (1981) indicated that most, if not 

all, groundwater in the region is derived from snowmelt.  Recharge tends to be limited in 

areas underlain by younger rocks due to slope steepness and relative imperviousness, both 

of which promote runoff rather than infiltration of snowmelt. 

 

The predominant chemical constituents in most springs in the region are calcium, 

magnesium, and bicarbonate (Lines, 1985).  Dissolved solids concentrations generally 

range from about 250 to 750 milligrams per liter.  Regionally, the concentrations of major 

dissolved constituents in water from individual geologic units are highly variable, due to 

lithologic complexity in the area. 

 

Spring inventories of the mine plan areas were conducted in 1981 and 1985.  The springs 

within and adjacent to the mine plan areas, shown in Plate 7-1, exist under perched 

conditions because of the existence of relatively impermeable interbedded shales within the 

North Horn, Price River, Castlegate and Blackhawk Formations.  Springs issue from a 

sandstone layer underlain by shale adjacent to and downslope from a local recharge basin 

where more than average snow can accumulate.  Recharge zones for these local springs 

are nearby flats along ridges.  Springs generally do not occur along narrow ridges with steep 

side slopes where little opportunity for groundwater recharge exists. 

 

Another interesting groundwater characteristic deals with the origin of springs with regard to 

geologic formations.  The springs sampled on Trail Mountain were associated with the North 

Horn Formation.  As mentioned previously, the North Horn Formation consists of variegated 
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shale, sandstone, and thin-bedded limestone.  The shale layers act as impeding members 

to deep percolation, diverting a significant portion of water which percolates through the soil 

mantle and forcing it to move somewhat horizontally to be discharged at the surface as 

spring water.  Most of the springs are located at higher elevations.  The North Horn 

Formation lacks distinct and persistent lithologic units (Spieker, 1931); therefore, the 

sandstone of water-bearing lenses of the formation is somewhat discontinuous.  This fact, 

coupled with the fact that recharge zones for the springs are in the nearby flats along the 

ridges, implies that springs are local in extent as opposed to a larger more regional system. 

 

Seeps and Springs -  Springs on Trail Mountain generally issue from sandstone overlying a 

shale layer.  Lines (1985) found that the laboratory hydraulic conductivity of the sandstone 

and shale units within the Blackhawk Formation varies by four to six orders of magnitude.  

The relative magnitude of the hydraulic conductivity of local sandstones compared with 

siltstones and shales indicates that the finer grained sediments of the formations serve as 

barriers to the downward movement of water. 

 

Recharge into local formations, either through snowmelt, rainfall, or subsurface seepage 

from an adjacent formation, percolates downward within the sandstone beds; however, 

upon reaching a less-permeable siltstone or shale layer, the water is forced to flow downdip 

to the surface, issuing at the interface between the two units.   

 

Four wells have been drilled to monitor groundwater conditions in the Star Point Sandstone. 

 The following table lists the well completion data and the status of each well: 

 

WELL ID. DRILL 
DEPTH 

(ft) 

STRATA 
MONITORED 

POTENTIMETRIC 
ELEVATION 

(ft) 

MONITORING 
STATUS 

TM-1 650 
Star Point Sandstone 

(See Notes Below) 
7259 

Abandoned 
Relocated to TM-

1B 

(See Notes Below) 

TM-1B 480 
Star Point Sandstone 

(See Notes Below) 
7272 

Quarterly 
See Monitoring 

Plan 

TM-2 60 
Spring Canyon 

Member 
Star Point Sandstone 

7151 
Abandoned 
In-Mine Well 
Area Sealed 
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TM-3 560 
Spring Canyon 

Member 
Star Point Sandstone 

6900 
Quarterly  

See Monitoring 
Plan 

 

Well TM-1: Well TM-1 was drilled outside the mine near the main manway portal.  The hole 

was drilled to a total depth of 650 feet, beginning at a point 5.0 feet below the top of the Star 

Point Sandstone.  At this location the Star Point was encountered to a depth of 350 feet, 

with a transition from the Star Point to the Mancos Shale existing from a depth of 350 feet to 

500 feet.  Below the 500-foot depth, the Mancos shale is present.  The elevation of the 

ground surface at TM-1 is 7276.0 feet.  On September 17, 1993 the static water level in TM-

1 was at a depth of 17.4 feet below the surface; hence, the elevation of the potentiometric 

surface at TM-1 is 7258.6 feet.  During routine monitoring on December 20, 1993 the bailer 

utilized to retrieve the quality samples became lodged in the casing at a depth of 

approximately forty feet.  Several unsuccessful attempts were made to retrieve the bailer.  

Well TM-1 has been permanently abandoned using Division of Water Rights specifications.  

Monitoring potential impacts to the Star Point Sandstone at the mine facility was transferred 

to Well TM-1B on June 22, 1994. 

 
Well TM-1B:  Beaver Creek Coal developed a surface well located near the bathhouse 

(designated as well TM-1B and shown of the Plate 6-2) with the intended purpose of 

supplying water to the water treatment plant.   During well development it was determined 

that the well production was insufficient to supply the water treatment plant (production was 

less than five gallons per minute) and the well was temporarily abandoned.  Well TM-1B 

was drilled in October 1987 to a depth of 480 feet, which fully penetrated the Star Point 

Sandstone formation.  Development included setting 480 feet of 6-inch steel casing, 

perforating the casing from 380-460, and setting a Grundfos 5-10 GPM pump at 420 feet 

with a 1-inch galvanized discharge line.  Monitoring of well TM-1B was initiated in June 1994 

with depth on a monthly basis through 2019.  Field water quality is collected quarterly and 

beginning in 2020 depth will also be collected quarterly. 

 
Well TM-2: Well TM-2 was an in-mine well drilled at crosscut 54 in the south mains.  The 

hole was drilled to a total depth of 60 feet, beginning at the top of the Star Point.  Only the 

Spring Canyon Member of the Star Point Sandstone was penetrated in this hole.  The 

elevation of the mine floor and the top of the Star Point Sandstone at TM-2 is 7167.0 feet.  
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On October 24, 1985 the static water level in TM-2 was at a depth of 16.5 feet below the 

mine floor.  Hence, the elevation of the potentiometric surface at this location is 7150.5 feet. 

 

Well TM-3: PacifiCorp drilled and developed well TM-3 on September 28, 1993 to satisfy a 

special condition request from the mid-term permit review.  Results of an aquifer test 

conducted April 28, 1994 can be found in Appendix 7-14.  Well TM-3 was drilled in Straight 

Canyon, approximately 11 miles northwest of Orangeville, Utah (SW1/4 NW1/4 of Section 3, 

Plate 7-2).   Well TM-3 was drilled to a total depth of 560 feet.  At this location, the Star 

Point was encountered to a depth of 455 feet, with a transition from the Star Point - Spring 

Canyon Member to the Mancos Shale existing from a depth of 555 feet to 560 feet.  The 

elevation of the ground surface at TM-3 is 6750 feet.  Water in the Star Point Sandstone is 

under artesian pressure, with the static pressure on June 22, 1994 of 65 psi.  Hence, the 

elevation of the potentiometric surface at TM-3 was 6900.2 feet when the well was 

completed.  Refer to Appendix 7-10 and 7-14 for additional information.  

 

Results of complete chemical analyses from Well TM-1B are presented with other water 

monitoring data in the Annual Reports (pre-2015). The results of the chemical analyses for 

samples taken from within the mine are presented in Table 7-1. 

 

 Plate 7-1 shows the elevation of the potentiometric surface in the greater Mine area.  This data 

is taken from Lines (1985) and modified using data from Wells TM-1, TM-1B, TM-2 and TM-3.  

As noted, the potentiometric surface surmised by Lines should be shifted to the south in the 

vicinity of Cottonwood Creek.  Plate 7-1 indicates that the flow of groundwater in the Star Point 

Sandstone in the vicinity of the Mine is to the south-southwest toward Straight Canyon.   

 

Springs in the vicinity of the Mine are used by cattle, deer, elk and other wildlife.  Six of the 

springs (T-4, T-6, T-8, T-9, T-11, T-15) have been developed with watering troughs or 

ponds. 

 

Within the Trail Mountain Mine there were only two long-term underground water producing areas.  

These areas are designated as UG-2 and UG-3 on Plate 7-3.  Former monitoring point UG-1 is in 

an area that was sealed, and monitoring was discontinued in early 1988.  Monitoring point UG-2 

was sampled 1988 - 2001; over time the flow decreased to less than 0.1 gallons per minute.  
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During the mining process ground water encountered from fractures, joints and in-mine 

drillholes has been very minimal and dries up in the span of a few days, which indicates the 

presence of small pockets of perched water and not an underground aquifer.  (Greg Lines, 

USGS.)  Should water underground be encountered that is flowing directly from formation 

greater than 1 CFS, which continually flows for 30 days, a sample will be collected for lab 

analysis.  The sample will be analyzed for the parameters listed in Appendix 7-1, Groundwater 

Operational Water Quality Lab Parameters and Field Measurements. The approximate location 

of the flow will be added to Plate 7-3. 

 

Data presented by Lines (1985) indicate that the total dissolved solids concentrations of 

water from springs in the North Horn Formation tend to increase in the direction of 

groundwater flow, i.e., in the south-southwest direction according to Lines, (1985).    A 

review of TDS data collected from springs monitored by PacifiCorp substantiates this 

observation (review the pre-2015 Annual Hydrologic Monitoring Reports, Springs T-8, T-15 

and T-6).  The pattern of increasing TDS in a southerly direction could possibly be due to 

increased leaching of the bedrock in the down gradient direction or contact with altered 

strata associated with natural burning along the southern outcrop.  Insufficient springs were 

available to determine if such a trend exists within other formations in the vicinity of the 

mine; however, Lines (1985-Appendix 7-B) found that the pattern did not exist in the 

Blackhawk-Star Point aquifer. 

 

The pH of water issuing from springs in the survey area showed no trends.  Values varied 

from 7.3 to 8.5, generally falling in the range of 7.3 to 7.6; hence, spring water in the study 

area is slightly alkaline. 

 

Groundwater Quality - Water quality samples have been collected from seepage within the 

Mine (per-2015) to determine the groundwater hydrologic conditions within the Blackhawk 

Formation in which the coal-bearing zone is located.  Water quality samples have also been 

collected from springs to provide an index of groundwater hydrologic conditions within other 

overlying formations of the mine plan area.  The results of the chemical analyses for 

samples taken from within the mine are presented in Table 7-1. 
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Mining occurs in the lower Blackhawk Formation, which consists of interbedded layers of 

sandstone and mudstone separated by mineable and non-minable coal seams. The 

sandstone beds-fluvial channel systems are generally massive while the mudstone layers 

are fine textured and tend to swell when wet and decompose into an impervious clay. 

Because of the aquiclude formed by mudstone layers in the North Horn Formation, recharge 

to the Blackhawk Formation is limited, even along major fault systems. Due to the lithologic 

characteristics of the Blackhawk, both vertical and horizontal migration is constricted. 

 

The amount of intercepted groundwater varies when the mine enters virgin country. In most 

cases the amount of water which flows into the mine exceeds the recharge and, in time, the 

water inflow decreases in volume (Appendix 7-5). If new areas are not mined, the discharge 

from the mine will decrease accordingly. Water produced within the mine is used for dust 

suppression and fire protection within the mine and for the operation of in-mine machinery. 

 

Groundwater chemical quality is very good in strata above the Mancos Shale. The USGS 

reports a range in dissolved solids from 50 to 750 mg/I for samples from 140 springs in the 

region issuing from the Starpoint Sandstone and overlying formations (Danielson et al., 

1981). Danielson et al. (1981) identified the regional trends of decreasing water quality from 

north to south and west to east across the Wasatch Plateau. Waters percolation through the 

underlying Mancos Shale quickly deteriorate, with total dissolved solids concentrations 

frequently exceeding 3000 mg/1. 

 

The quality also decreases vertically because of the influence of marine sediments along 

with the trend of decreasing quality from north to south. The predominant dissolved 

chemical constituents of the groundwater from both surface springs and samples collected 

in the mine are calcium, bicarbonate, magnesium and sulfate. Concentrations of magnesium 

are normally about one-half the concentration of calcium. Sulfate concentrations are 

typically higher in water from springs issuing from the Starpoint-Blackhawk aquifer zone or 

confined aquifers intersected by mine workings. As mentioned earlier water quality 

degrades from the north to the south and vertically. 
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Although the analysis of the overburden samples tested has shown that no toxic or 

hazardous materials are present, groundwater quality will be protected as described in 

Section 731.100. 

 

Wells and Uses – Principal groundwater use in the area is wildlife and for stock watering 

from springs or seeps.  Groundwater produced within the mine is used for dust suppression 

and equipment operation within the mine or discharged under an approved UPDES permit. 

For additional information refer to Section 722.400. 

 

Mine Dewatering - Generally, water encountered within the mine has been in the form of 

roof leakers through bolt holes and tension cracks positioned parallel to the working face of 

the mine.  As mining progresses downdip, leakers further than 500 feet updip of the working 

face generally dry up.  Only a limited amount of water is made within the mine.    

Occasionally mine water production will exceed usage because of inactivity of the mine 

operation, short-lived surges of inflow, etc.  As a result, a system has been constructed to 

allow for discharge of the mine water from the sump to Cottonwood Creek, with an option of 

routing the discharge through the sediment pond if necessary.  This discharge point is 

approved under an UPDES Discharge. Pre-2015 the Intercepted groundwater was 

monitored, quantified and reported annually in the Hydrologic Monitoring Report. 

 

Water Supply - Water required for underground mining operations is supplied from two 

sources: 

1. Underground water from the mine is collected in a sump and recirculated for mining 

purposes; and 

2. Supplemental mine water needs can also be supplied by pumping water from 

Cottonwood Creek. (Water Rights see Table 7-6, Appendix 7-14L) 

 

Culinary water is supplied from underground sources pumped to a water treatment plant 

located near the main portal. 

 

Water Rights – There are numerous water rights within the permit and adjacent area.  See 

information provided on Plate 7-4, Appendix 7-6, Appendix 7-14L and in Table 7-6. 
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  724.200 Surface Water Information 

 

Cottonwood Canyon Creek - The Cottonwood Canyon Creek is a major drainage system 

where evidence of glaciation exists.  From the headwaters to Section 24, Township 17 

South, Range 6 East, the canyon is characterized by U-shaped valleys with associated 

lateral and terminal moraine deposits.  Lateral moraine deposits most commonly occur at 

the intersection with side canyons.  Terminal moraine deposits occur at the northwest corner 

of Section 24 and from this point to near the confluence with Straight Canyon the canyon 

can be characterized as a V-shaped valley with little evidence of glaciation. 

 

Based on data collected by PacifiCorp, Cottonwood Canyon Creek is an ephemeral stream 

from its headwaters to Section 24, Township 17 South, Range 6 East, and intermittent from 

that point to its confluence with Cottonwood Creek at Straight Canyon.  The stream 

becomes intermittent near the intersection of Roans Canyon just below the terminal moraine 

deposits discussed above.  During drought conditions which have been experienced since 

1985, flow in Cottonwood Canyon is limited to flow emanating from the Roans Canyon 

Spring located in Section 24 near the confluence with Roans Canyon. 

 

Along with Roans Canyon Spring, another spring referred to as Cottonwood Spring (TM-23) 

is also associated with the alluvial (glacial) deposits.  Cottonwood Spring is located in the 

canyon bottom within the area of terminal moraine deposits at an elevation higher than that 

of Roans Spring.  With normal precipitation, especially in the form of winter snowpack, 

runoff would saturate the alluvial deposits and a portion of groundwater would discharge at 

the location of Cottonwood Spring.  During the period of the drought recharge to the alluvial 

deposits has been limited and the level of groundwater has been reduced to a point below 

the elevation of the Cottonwood Spring.  To verify the extent of the alluvial deposits and to 

define the hydrologic characteristics, PacifiCorp conducted a hydrologic research project in 

1992 which included a series of resistivity lines and the drilling of three surface sites (see 

Deer Creek/Cottonwood/Des-Bee-Dove Permit, Volume 9 - Appendix F for complete 

details).  At each of the surface sites two wells were completed (except for CCCW-2, see 

Plate 6-2 for well locations); one in the alluvial deposits and one in the Spring Canyon 

member of the Star Point Sandstone Formation.  Wells completed in the alluvial deposits 

will be utilized to compare the well hydrographs to those of Cottonwood Canyon Creek and 
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the Star Point Sandstone.  Monitoring data was included in the pre-2015 Annual Hydrologic 

Monitoring Reports. 

 

Surface water-quality data collected from Cottonwood Canyon Creek by PacifiCorp indicate 

that the dominant ions are:  calcium, magnesium, and bicarbonate.  Water quality and 

quantity data collected during the year are presented in the Annual Report pre-2015.  Total 

dissolved solids concentrations in the stream vary from about 250 to 300 milligrams per liter 

in the mine area, with the lower concentrations normally occurring during the high-flow 

season. Slight variations have been noted between stations located upstream and 

downstream from the permit area (SW-1, SW-2 and SW-3). 

 

As expected, total suspended solids concentrations in Cottonwood Canyon Creek tend to 

vary inversely with the flow rate.  Concentrations have varied during the period of record 

from less than 1 milligram per liter to greater than 1000 milligrams per liter. 

 

Topography in the area is very rugged, with elevation varying from 6800 to over 9000 feet 

above sea level.  Slopes within the mine plan area vary from near vertical cliffs to less than 

4 percent (2 degrees) on Trail Mountain.  Major escarpments occur to the east and south of 

the mine plan area. 

 

Because of the remoteness and the limited amount of surface water in and adjacent to the 

mine plan area, essentially no development of the surface water has occurred except from 

some possible stock watering.  Cottonwood Creek water is used downstream for irrigation 

and for power generation.  

 

A portion of the Cottonwood Creek watershed receives drainage from within the mine plan 

area.  Stream channels from the mine plan area flow to the east toward the Cottonwood 

Canyon Creek and to the south toward Straight Canyon Creek, a tributary of Cottonwood 

Creek.   

 

Cottonwood Creek - The Mine is located immediately adjacent to Cottonwood Canyon 

Creek a tributary of Cottonwood Creek, one of the major tributaries of the San Rafael River. 

 Near Orangeville, Cottonwood Creek has had an annual flow of 70,700 acre-feet during the 
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period of record that extends intermittently from 1909 through 1984 (US Geological Survey, 

1984).  Approximately 50 to 70 percent of stream flow in the mountain streams of the region 

occurs during May through July (Waddell et al., 1981). 

 

Stream flow during this late spring/early summer period is the result of snowmelt runoff.  

Snowmelt is the primary source of water for the perennial streams in the San Rafael River 

Basin with summer precipitation usually producing little runoff (US Geological Survey, 

1979). Ephemeral streams are also abundant in the San Rafael River Basin, existing 

primarily at lower elevations where evapotranspiration significantly exceeds precipitation. 

 

Cottonwood Creek above Straight Canyon drains approximately 21.9 square miles.  The 

average channel gradient of Cottonwood Creek above Straight Canyon is 300 feet/mile (5.7 

percent).  Only a short period of record (October 1978 to present is available for the USGS 

stream gaging station (09324200) on Cottonwood Creek above Straight Canyon.  

Danielson et al. (1981) estimate the average annual precipitation to be on the order of 

twenty-two (22) inches, or 26,000 acre-feet, on the Cottonwood Creek drainage above 

Straight Canyon.  Danielson et al. (1981) also estimate that only two percent of the 

precipitation on Cottonwood Creek above Straight Canyon leaves the basin as stream flow 

compared to thirty percent for Huntington Creek above Huntington.  The suggested reasons 

for the wide difference in percent of precipitation contributing to stream flow are:  1) 

Cottonwood Creek Basin has a greater portion of area with southern exposure with more 

gradual slopes than Huntington Creek Basin and 2) possible subsurface movement of water 

through fractures associated with Joe's Valley Fault.  About seventy percent of the total 

discharge at the Cottonwood Creek station above Straight Canyon for the water year 1979 

occurred during the snow melt period (April-July). 

 

Sixty years of data are available for the gaging station on Cottonwood Creek near 

Orangeville (9324500).  The drainage area above Orangeville contributing to Cottonwood 

Creek is approximately 208 square miles.  Cottonwood Creek has an average discharge 

near Orangeville of about ninety-five (95) cfs, or 69,000 acre-feet per year.  The maximum 

and minimum discharges of record on Cottonwood Creek near Orangeville are 7,220 cfs 

(August 1, 1964) and 1.2 cfs (April 8, 1966), respectively. 
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Water use upstream from Castle Valley, the valley containing most of the agricultural land 

noted in Figure 7-2, is primarily for stockwatering and industrial purposes (coal mining and 

electrical power generation).  Within Castle Valley agriculture and power production utilize 

nearly all of the inflowing water (Mundorff, 1972), with minimum flows in the gaged streams 

and rivers in the basin occasionally approaching zero.  Storage reservoirs are common at 

higher elevations throughout the region.  Transbasin diversions occur throughout the area. 

 

The quality of water in Cottonwood Creek and other similar streams in the area varies 

significantly with distance downstream.  Waddell et. al. (1981) found that concentrations of 

dissolved solids varied from 125 to 375 milligrams per liter in major streams in the region in 

reaches above major diversions to 1600 to 4025 milligrams per liter in reaches below major 

irrigation diversions and population centers.  The major ions at the upper sites were calcium, 

magnesium, and bicarbonate, whereas sodium and sulfate were more dominant at the lower 

sites.  They attributed the changes to (1) diversion of water containing low dissolved solids 

concentrations, (2) subsequent irrigation and return drainage from moderate to highly saline 

soils, (3) groundwater seepage, and (4) inflow of sewage and pollutants from population 

centers.  Average annual sediment yields within the Cottonwood Creek drainage basin 

range from approximately 0.1 acre-feet per square mile in the headwaters area to about 3.0 

acre-feet per square mile near the confluence with the San Rafael River (Waddell et al., 

1981). 

 

Water Supply - Surface water in the mine plan and adjacent area is utilized primarily for 

stock watering purposes.  A listing of surface water rights within the permit and adjacent 

areas is provided in Table 7-6.  (Also see Appendix 7-8 Cottonwood Irrigation Shares). 

 

Flow Characteristics - According to Jeppson et al. (1968) the mean annual water yield for 

the mine plan area is approximately 1.5 inches.  Other hydrologic methods (described in 

Section 721) were used to determine the mean annual water yield to increase the 

confidence level of the estimate.  According to Grunsky's Rule the mean annual water yield 

from the mine plan area is 2.0 inches.  This was determined using an alpha value of 

0.008/in.  Water yield studies have found values of 0.007 to 0.009 for un-gaged areas with 

medium elevations, medium summer rainfall, medium temperature, medium soil, moderate 

slopes and east exposure.  Gaged areas such as Black Mesa and Holbrook Creek, 
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Colorado, and Black Hills, South Dakota, which are similar to the Mine site, have values 

ranging from 0.0068 to 0.0090. 

 

According to Ol'deKop's formula (Sellars, 1965), the mean annual water yield from the mine 

plan area is 2.9 inches.  The two methods utilize the information that mean annual 

precipitation and evapotranspiration over the mine plan area are 16 to 19 inches, 

respectively (Jeppson et al., 1968).; therefore, estimates of the mean annual water yield 

from both Ol'deKop's and Grunsky's formulas compare favorably with the estimate from the 

Hydrologic Atlas of Utah prepared by Jeppson et al. (1968). 

 

Monthly flows from Cottonwood Canyon Creek were computed as a percentage of annual 

flow for the water year 1979 (October 1978 to September 1979) to determine the seasonal 

distribution of flows for streams within and adjacent to the mine plan area.  The results are 

illustrated in Figure 7-3. Although actual monthly percentages will change, the distribution 

pattern of stream flow is characteristic of watersheds in the western highlands where the 

majority of annual water yield occurs in the spring and early summer as a result of snowmelt 

runoff. 

 

Daily discharge measurements for the Cottonwood Canyon Creek were taken only during 

the three years 1979, 1980 and 1981.  Within those years flow varied from 0 to 22 cfs with 

an average of 1.64 cfs.  The average discharges for the respective three years of record 

were 0.87, 3.33 and 0.72 cfs.  The USGS gauging station monitoring was discontinued in 

September 1981 (additional information on flow characteristics of Cottonwood Canyon 

Creek, review annual Hydrologic Reports (pre-2015)). 

 

Surface Water Quality - Three surface water sites (referred to as SW-1, SW-2 and SW-3 on 

Plate 7-2) have been sampled since 1977 or 1979.  Table 7-3 contains a list of the water 

quality parameters analyzed along with the results of the chemical analyses of surface water 

samples collected at these three sites.  As illustrated in Plate 7-2, SW-1 is located 

approximately one mile above the mine, SW-2 is located immediately below all mine surface 

facilities, and SW-3 is located approximately 2 miles below the mine near the confluence of 

Cottonwood Canyon Creek and Straight Canyon.  Additional water quality data have been 

collected by the USGS at a gaging station on the Cottonwood Canyon Creek located in the 
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SE1/4NE1/4, Section 36, T17S, R6E.  This data is compiled and reported in Table 7-4. This 

station was discontinued in 1981; however, an additional monitoring station, SW-3, was 

added by the applicant to monitor Cottonwood Canyon Creek below the permit area.  

Results from all the monitoring stations are summarized in the Annual Report (pre-2015) 

and are summarized on Table 7-3 and in the UDOGM water database. 

 

As depicted in Tables 7-3 and 7-4 surface waters of the mine plan area are of a mixed 

chemical type (Calcium-magnesium, bicarbonate) and seasonally vary from a stronger 

magnesium-bicarbonate to a stronger calcium-bicarbonate.  A sample collected by the 

USGS in November 1978 was a calcium-bicarbonate type; whereas, those collected in July 

and September of 1979 were of a stronger magnesium-bicarbonate type. 

 

Total dissolved solids concentrations varied from 226 to 1835 milligrams per liter at stations 

SW-1, SW-2, USGS gaging station, and SW-3.  Measurements were taken during all 

periods of the year; therefore, this range represents both high and low TDS values to be 

expected during low and high flow periods of the year.  From April to June, when stream 

discharges are highest due to direct snowmelt, a diluting effect usually occurs in surface 

waters, resulting in a lower total dissolved solids concentration.  Later in the year as flow 

decreases and the majority of the flow is derived from groundwater, the dilution effect 

becomes less pronounced and total dissolved solids concentrations increase. 

 

Suspended solids concentrations during the inventory period were found to vary from less 

than 0.5 milligrams per liter to 5024 milligrams per liter in Cottonwood Canyon Creek.  It is 

known that suspended solids concentrations tend to vary somewhat proportionately with 

flow rate (Vaughn Hansen Associates, 1979); therefore, during the snowmelt runoff period, 

suspended solids concentrations are expected to be generally higher than values from low 

flow periods.  The Utah Division Water Quality has classified Cottonwood Creek within the 

mine plan area as; 1C - protected for domestic purposes with prior treatment by standard 

complete treatment processes, 3A - protected for cold water species of game fish and other 

cold-water aquatic life, and 4 - protected for agricultural uses including irrigation of crops 

and stock watering.  Table 7-5 contains the numerical water quality standards applicable to 

the various classifications.  Few samples collected by either Beaver Creek Coal Company 

or the USGS were noted to exceed the chemical standards.  One sample collected at the 
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USGS gaging station contained a lead concentration of 0.13 milligrams per liter in excess of 

the standard set in all three applicable state classifications for the waters of Cottonwood 

Creek. 

 

 724.300 Geologic Information 

 

Geologic information related to the permit and adjacent areas is presented in Chapter 6 of this 

M&RP.  

 

Effects of Mining on the Groundwater Hydrologic Balance - As has been noted, the occurrence and 

quality of water in any region is highly controlled by geology. A structural feature known as the 

Straight Canyon Syncline may influence the groundwater hydrology in the permit area.  The 

syncline crosses the mine plan in a southeasterly direction.   The axis of the syncline, plunging NE-

SW at approximately 3.5o is visible on outcrop at the Joes Valley dam.  The syncline is a prominent 

feature and could provide a conduit from groundwater migration from NE-SW.  The only data for this 

area has been obtained from exploration holes which have been drilled near the syncline axis.  No 

unusual or persistent sources of groundwater at the coal seam horizon were noted in holes TMX-2, 

TMX-6, and TMX-7.  As with any syncline structure, increased amounts of intercepted groundwater 

could be expected as mining approaches the syncline axis.  Rather than rapid inundation which can 

occur along fault zones, a gradual increase in the amount groundwater entering the mine should be 

anticipated as mining proceeds down dip below the potentiometric surface toward the syncline axis. 

Since excess water in the mine is stored in sumps, settled and pumped out into Cottonwood 

Canyon Creek, the net loss to the general hydrologic regime would be minor or zero.  The entire 

permit area is within the Cottonwood drainage system.  Inter-basin transfer will not occur from the 

interception and discharging of groundwater.   

 

Springs - Plate 7-1 shows the location of water sources found during the hydrologic inventory of the 

mine plan and adjacent area.  Based on the data collected by PacifiCorp and the Bureau of Mines 

on the adjacent East Mountain property, mining induced impacts have not been identified.  As 

discussed in Chapter 5, Section 525.480, subsidence is expected to have no impact on bedrock-

aquifer springs in the vicinity of the Mine.  Lines (1985) states that mining is not expected to 

adversely impact water quality in the vicinity of the Trail Mountain Mine (renamed Fossil Rock 

Mine). 
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Four runoff fed ponds were also identified during the October 29, 1985 survey.  Their locations are 

shown on Plate 7-1.  The ponds numbered 35-1P, 26-1P, 26-2P and 26-3/4P, were sampled for 

water quality during the 1981 survey and occur within the area of potential subsidence. The 

subsidence effects on the ponds may result in changes in retention capacity if subsidence fractures 

intercept them; however, water quality is not likely to be adversely affected.  

 

Control Plans - See Section 732. 

 

  724.400 Climatological Information 

 

Precipitation - The climate of the permit area has been described by the U.S. Geological Survey, 

which states that it is semi-arid to sub-humid and precipitation generally increases with altitude.  

The average annual precipitation ranges from about ten (10) inches in the lowest parts of the permit 

area (southeast) to more than twenty-five (25) inches in the highest parts (northwest).  PacifiCorp's 

weather station, located in Section 26, Township 17 South, Range 7 East, has provided data which 

shows that the summer precipitation in the form of thundershowers averages about the same as the 

winter precipitation in the form of snowfall.  Because much of the summer precipitation runs off 

without infiltration, the winter precipitation has the greatest impact on groundwater.   

 

Precipitation amounts have been recorded at the Hunter and Huntington power plants, at Electric 

Lake Dam, and on East Mountain (Figure 7-5).  Precipitation data can be found pre-2015 in the 

annual Hydrologic Monitoring Report (See Tables 7-2 and 7-7 for East Mountain data). 

 

Direction and Velocity of Prevailing Winds -The winds in the area are generally variable.  The wind 

rose diagram presented in Figure 7-4 displays the variability for the Meetinghouse Ridge area for 

January to December 1978. 

 

Seasonal Temperatures Ranges - Air temperatures vary considerably both diurnally and annually 

throughout the region.  Midsummer daytime temperatures in lower areas commonly exceed 1000 F, 

and midwinter nighttime temperatures throughout the area commonly are well below 00 F.  The 

summer temperatures are accompanied by large evaporation rates.  Although not recorded, there 
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probably also is significant sublimation of the winter snowpack, particularly in the higher plateaus 

which are unprotected from dry winds common to the region.  Temperature information is collected 

at the UP&L weather stations at each power plant, and on East Mountain.  Temperatures in the 

region tend to be inversely related to elevation. These data were included in the annual Hydrologic 

Monitoring Report (pre-2015), see Table 7-7 for East Mountain data. The Applicant will provide the 

Division additional data if requested. 

 

  724.500 Supplemental Information 

 

No supplemental information is required at this time. 

 

  724.600 Survey of Renewable Resource Lands 

 

The existence and recharge of aquifers in the permit and adjacent areas is discussed in Section 

724.100 of this M&RP.  A discussion of the potential for material damage or diminution of these 

aquifers and their recharge areas due to subsidence is provided in Section 728 of this M&RP. 
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  724.700 Alluvial Valley Floor Requirements 

 

Utah regulations (R645-302-320) require that the presence of alluvial valley floors in or adjacent to 

the mine permit area be identified.  The existence of an alluvial valley floor is determined to exist if: 

 
1) Unconsolidated stream-laid deposits holding streams are present, and 
 
2) There is sufficient water to support agricultural activities as evidenced 

by: 
a) The existence of flood irrigation in the area in question or 

its historical use; 
b) The capability of an area to be flood irrigated, based on 

stream-flow water yield, soils, water quality, topography, 
and regional practices; or  

c) Sub-irrigation of the lands in question, derived from the 
groundwater system of the valley floor. 

 

The section examines the potential existence of alluvial valley floors in and adjacent to the areas.  

First, a general description of the surface operations and site disturbances associated with the 

Mine.  Next, a discussion of geomorphic and characteristics to support irrigation and the water 

quality and availability of Cottonwood Canyon drainages as a possible alluvial valley floor are 

presented.  Finally, the conclusions of the alluvial valley floor determination are summarized. 

 

Site Description - Surface facilities associated with the Mine plan area consist of the portal area 

located in Cottonwood Canyon and an access road up Cottonwood Canyon.  A description of the 

mine area is provided in Sections 521,526, 527, coal recovery methods in 522 and mining methods 

in 523.  

 

Geomorphic Criteria - Alluvial deposits in and adjacent to the mine permit area are shown 

on Plate 7-5.  Plate 7-5 shows the extent of the alluvium as presented by Doelling (1972) 

and shows that the alluvium is found primarily along Lower Cottonwood Creek and at the 

mouth of the Cottonwood Canyon Creek just above where it joins Cottonwood Creek.  Only 

very narrow bands of alluvium are found along the Cottonwood Canyon Creek above the 

canyon mouths. 

 

Water Quality and Availability - Flood irrigation near the mine plan area is currently, and has 

historically been, confined to the alluvial areas of Lower Cottonwood Creek.  Water is 
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diverted at the mouth of the Cottonwood Canyon Creek where it joins Cottonwood Creek to 

irrigate fields on the alluvium. 

 

No flood irrigation has historically been practiced on the narrow alluvium land upstream in 

the canyon opening to lower Cottonwood Creek.  A reconnaissance survey of the 

surrounding region indicates that flood irrigation is also absent in other areas of similar 

hydrologic, geologic, and biotic characteristics.  The historic lack of flood irrigation in these 

steep, narrow canyons suggests that such activities are not feasible in the region.  In 

addition, the topography is very steep and consequently not conducive to agricultural 

activities. 

 

Some sub-irrigation of vegetation does occur on the alluvial valley floors shown in Plate 7-5. 

The sub-irrigated species, mainly cottonwoods and willows, are found along the channels of 

Cottonwood Creek suggesting that sub-irrigation is confined to the channel areas where the 

water table is near the surface. 

 

Alluvial Valley Floor Identification and Potential Impacts 

Based on the foregoing reconnaissance analysis, the canyon of Cottonwood Canyon Creek cannot 

be considered an alluvial valley floor due to the lack of area for supporting an agriculturally useful 

crop. The flood or sub-irrigated alluvial areas are located over two miles from the mine permit area 

and are used for pasture and hay production.  Little potential exists for the mine operation to impact 

the alluvial valley floor.  No impacts are anticipated to the alluvial valley floor as shown on Plate 7-5. 

 

 725 Baseline Cumulative Impact Area Information 

 

The hydrologic and geologic information required for UDOGM to develop a Cumulative Hydrologic 

Impact Assessment is presented in this M&RP under Chapters 6 and 7. Required information not 

available in these chapters is available from the Utah Division of Water Rights and Water 

Resources and from the U.S. Geological Survey, the U.S. Bureau of Land Management, and the 

U.S. Forest Service. 
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 726 Modeling 

 

No numerical groundwater or surface water modeling was conducted in support of this M&RP. 

 

 727 Alternative Water Source Information 

  

In order to restore land affected by Applicant's mining operations to a condition capable of 

supporting the current and post-mining land uses stated herein, the Applicant will replace 

water as discussed in Section 731.100. 

 

The Applicant controls 5 shares in Cottonwood Creek Consolidated Irrigation Company 

(CCCIC). The Applicant has an agreement with PacifiCorp as part of the Trail Mountain 

purchase agreement to use the CCCIC shares and acquire additional shares when 

necessary. 

 

 728 (PHC) Determination 

 

The Mine operates mine activities to minimize potential impacts to surface and groundwater 

resources. Suspended material will be allowed to settle in a sediment control structure before 

discharge into natural drainages. Such discharges will be in accordance with an approved 

UPDES Discharge Permit.  

 

The protection of the hydrologic resources at the waste rock site is also discussed in the waste 

rock permit volume. 

 

  728.100 Potential Impacts to Surface and Groundwater 

 

Spring and seep surveys and baseline monitoring of groundwater and surface-water resources 

have been conducted by several entities (private and governmental) over the past several 

decades in the Fossil Rock Mine (previously the Trail Mountain Mine) and adjacent areas.  A 

PHC determination is provided in Appendix 7-10 (1995 & 2020). 
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Appendix 7-10 - Excerpts from PHC Determination (2020)  

 

“Information on quantity and quality of surface-water and groundwater under seasonal flow 

conditions in the Fossil Rock Mine area and adjacent region is presented in Tables 2a and 2b of the 

PHC (2020).   Additional information on groundwater and surface-water quality and quantity in and 

around the Fossil Rock Mine area has been submitted electronically to the Utah Division of Oil, Gas 

and Mining through the on-line coal water quality database. 

 

Discharge hydrographs depicting seasonal variability in groundwater quantity and quality for 

selected springs and seeps in the Fossil Rock Mine area are presented in Attachment A.  Discharge 

hydrographs depicting seasonal variability in surface-water quantity and quality for streams in the 

are presented in Attachment B. Also included in Attachments A and B are plots of temperature, pH, 

and specific conductance in addition to a plot of the Palmer Hydrologic Drought Index (PHDI). 

Water level hydrographs for groundwater monitoring are plotted together with a plot of the PHDI in 

Attachment C.” 

 

Potential coal mining impacts to the hydrologic balance.  The potential for the establishment of 

hydrodynamic communication between the shallow, active-zone groundwater systems that support 

spring and seep discharges in the Fossil Rock Mine area and the deep, inactive-zone groundwater 

systems that will likely be encountered in the underground mine workings of the Fossil Rock Mine is 

considered remote.  Accordingly, while the deep inactive-zone groundwaters that exist primarily in 

sandstone paleochannels immediately overlying the mined coal seam and water which may upwell 

from the Spring Canyon Member of the Star Point Sandstone, will be dewatered through mining 

activities, it is considered unlikely that surface waters or shallow groundwaters would migrate from 

the near surface into the underlying mine.  

 

Active-zone groundwater systems in near-surface sediments and strata in the Price River and North 

Horn Formations should not be impacted by mining operations.   

 

As was the case during previous mining activity at the Fossil Rock Mine it is anticipated that during 

future mining, the mine workings in the Fossil Rock Mine will intercept primarily ancient, perched 

groundwater systems in sandstone channels in the mine roof and possibly also from groundwater 

upwelling from the mine floor (Mayo and Associates, 1997).  Groundwater inflows along intercepted 
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fault zones may also occur as mining progresses. 

 

Although it is never possible to predict with certainty the nature and magnitude of groundwater 

inflows that will be intercepted in a coal mining area, it is considered likely that groundwater inflows 

in the Fossil Rock Mine area will be short lived and of magnitudes similar to those encountered 

previously in the old Trail Mountain Mine.  

 

As discussed previously, inactive-zone groundwater systems in the Blackhawk Formation occur in 

isolated partitions that are not in good hydraulic communication with the land surface or shallow 

overlying active-zone groundwater systems that support springs and seeps.  Therefore, it is likely 

that the groundwater that will be intercepted in the Blackhawk will be groundwater being removed 

from storage.  Because inactive-zone groundwater systems are not in good hydraulic 

communication with the land surface or shallow, active-zone groundwater systems, groundwater 

being removed from the Blackhawk Formation is likely not being replenished to any appreciable 

extent by recharge from adjacent or overlying groundwater systems or from infiltration of surface 

waters. 

 

At any underground coal mine, subsidence-related interruption and deformation of strata above 

longwall-mined areas has the potential to alter the pre-mining groundwater flow conditions.  The 

potential for this impact to affect groundwater and surface-water resources in the Fossil Rock Mine 

is considered low.  Subsidence of the land surface overlying coal mining areas is a commonly 

observed phenomenon in the Utah coal mining environment. 

 

Because planned mining in the Fossil Rock Mine will occur in areas where the overburden exceeds 

600 feet, subsidence-related impacts to shallow groundwater systems that support springs and 

provide baseflow to streams are not anticipated.  The presence of a thick zone of unfractured, low-

permeability bedrock prevents the downward migration of active-zone groundwaters into the deeper  

subsurface.  Sealing of subsidence cracks by clays in the Blackhawk Formation is expected to 

minimize long-term effects of subsidence on the hydrologic systems (DOGM, 2013).  

  

Because active-zone groundwater systems will likely not be impacted by subsidence fracturing, the 

potential for diminution of baseflow in perennial streams is considered remote.  Thus, the overall 

potential for detrimental effects resulting from subsidence fracturing beneath perennial streams is 
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believed to be low. 

 

The active-zone groundwater systems that support springs and seeps are hydraulically isolated 

from the inactive-zone groundwater systems that will likely be encountered during mining.  For 

similar reasons (i.e. active-zone groundwater systems that provide baseflow discharge to streams 

should not be impacted by the proposed mining and reclamation activities), mining-related impacts 

to surface-water availability will likely not occur.  Therefore, it is considered probable that the 

availability of groundwaters and surface waters will likely not be impacted by the proposed mining 

and reclamation activities. 

 

Potential for Trans-Basin Diversion.  The deep, inactive-zone groundwater systems that are 

anticipated to be intercepted in the Fossil Rock Mine area are typically not in strong hydraulic 

communication with shallow active-zone groundwater systems.  Consequently, while flow paths of 

surface-water systems and shallow, active-zone groundwater systems are usually constrained in 

large measure by surface topography (i.e. drainage basins), the deep, inactive-zone groundwater 

systems that will likely be intercepted during mining (away from shallow, near-surface outcrop 

areas) operate independently of the surface topography.   

 

The entirety of the Fossil Rock Mine area is situated within the greater Cottonwood Creek drainage. 

 Each of the three sub-drainages in the area (Cottonwood Canyon, Straight Canyon, and Indian 

Creek/Lowry Water) are included in the greater Cottonwood Creek surface water drainage (PHC, 

Figure 8). Accordingly, water that may be intercepted in the underground mine workings at the Mine 

will be discharged to the Cottonwood Creek drainage, which corresponds to the surface water 

drainage overlying mining areas.  It is anticipated that the removal of deep, inactive-zone 

groundwaters intercepted in the underground mine environment will not result in any quantifiable 

diminution of waters from the overlying surface water drainage basin.  Rather, the pumping of the 

ancient, inactive-zone groundwaters intercepted in the mine workings to the receiving surface 

stream (Cottonwood Canyon Creek) will make water resources available to downstream water 

users that otherwise would not be available for use.  

 

  728.200 Baseline Hydrologic and Geologic Information 

 

Baseline geologic information is presented in Chapter 6 of this M&RP.  Confidential drill logs 
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and other information related to geology is in Appendix 6-1.    Baseline hydrologic information is 

presented in Section 724 and Appendix 7-10.  The baseline monitoring sources are believed to 

be representative of existing ground water and surface water.   

 

  728.300 PHC Determination 

 

The Division will determine if a new or updated PHC determination is required. 

 

 729 Cumulative Hydrologic Impact Assessment (CHIA) 

 

A Cumulative Hydrologic Impact Assessment to include the permit and adjacent areas is to be 

prepared by the UDOGM. 

730 Operation Plan 

 

  731 General Requirements 

 

This permit application includes an operation plan which addresses the following: 

• Groundwater and Surface Water Protection and Monitoring Plan; 

• Sediment Pond Sludge Sampling and De-watering Plan; 

• Design Criteria and Plans; 

• Performance Standards; and 

• Reclamation Plan. 

 

  731.100 Hydrologic-Balance Protection 

 

Groundwater Protection - To protect the hydrologic balance, coal mining and reclamation 

operations will be conducted to handle earth materials and runoff in a manner that minimizes 

harmful infiltration to the groundwater system. The Applicant commits to replace loss of surface 

water and groundwater identified for protection in this M&RP.  

 

Surface Water Protection - To protect the hydrologic balance, coal mining and reclamation 

operations will be conducted to handle earth materials and runoff to limit contribution of 
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suspended solids to streamflow outside the permit area.  Additionally, the Applicant will 

maintain adequate runoff and sediment control facilities to protect local surface waters. The 

Applicant commits to mitigating material damage resulting from subsidence within the leased 

area as indicated in Section 525.500. The plan for protection of the perennial streams meets 

the BLM requirements for protection of their water rights (BLM, 1992). 

 

Sediment pond waste is removed from the site and disposed of in the Fossil Rock Waste Rock 

Site.  Previous analyses of this material have shown it to be non-toxic and non-acid forming.  

Waste sampling will be done as outlined in Section 536 of the Waste Rock Site M&RP. 

 

The restoration of water flows to impacted sources will be accomplished using the Best 

Technology Currently Available (BTCA). These activities may include, but not necessarily be 

limited to: piping or trucking water to the location of the loss; sealing surface fractures to prevent 

further losses, and; construction of a ground water well and the installation of pumps to restore 

flows. If the above efforts are not successful, then the Applicant will explore the transferring of 

water rights to the injured party in flow equal to the determined loss and/or monetary 

reimbursement for proven material damages. The Applicant will meet with the Division to 

determine if a plan for repair or replacement is necessary.  The Applicant reserves the right to 

appeal the Division's water loss determinations as well as the proposed plan and schedule for 

water replacement as provided by Utah Code Annotated 40-10-22(3)(a). 

 

  731.200 Water Monitoring 

 

The monitoring plans for groundwaters and surface-waters are designed to verify that 

mining-related activities do not adversely impact groundwater or surface-water resources in 

the mining area and to quantify impact to water quantity and quality in the event that impacts 

do occur.  In addition, the plan is designed to collect data to document that the active-zone 

springs and streams at the surface in the Fossil Rock Mine area operate independently of 

the deep, inactive-zone groundwater systems encountered in the underground mine 

workings.   
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Baseline monitoring will be conducted on new sites for a two-year period, after which 

monitoring will revert to the operational lab parameters list.  The baseline and operational 

laboratory parameters are outlined in Appendix 7-1.     

 

Every reasonable attempt will be made to implement and follow the water monitoring plan.  

However, if monitoring site access is restricted due to snow, inclement weather, etc., the 

mine’s effort to access the area will be documented. 

 

 Ground Water Monitoring 

Groundwater monitoring is proposed to be conducted in the permit and adjacent areas 

according to the water monitoring plans presented in Appendix 7-1 and which supersedes 

previous plans.  The monitoring plans were developed based on information presented in the 

PHC determinations, the baseline hydrologic data, and the geology chapter of this M&RP.  Plate 

7-2 shows the location of the groundwater monitoring sites. The monitoring plan for springs has 

been designed to include springs that discharge from each of the geologic formations identified. 

  

The existing monitoring well network at Fossil Rock Mine includes CCCW-1A, CCCW-1S, 

CCCW-2A, CCCW-3A, CCCW-3SU, CCCW-3SL, CWWR1, TM-1B and TM-3. 

 

An inventory of the springs adjacent to the mine plan area was conducted during the spring of 1981 

and the fall of 1985(Appendix 7-9).  Water quality and quantity data were collected at springs 

throughout the mine plan and adjacent area.  After the quantity and quality data was assembled, 

representative springs were selected for the groundwater monitoring program.   

 

After 1985, baseline data collected for the area included performing field surveys to identify existing 

springs.  During the field surveys, several springs previously identified could not be found.  It is 

assumed the springs that could not be found have a) stopped flowing; b) were miss mapped; or c) 

were near springs found during the baseline surveys and were therefore given new number 

designations. 

 

Groundwater monitoring data are submitted to UDOGM by the end of the quarter following 

sampling.  
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Groundwater monitoring will continue through the mining and post-mining periods until bond 

release.  

 

Surface Water Monitoring 

Surface water monitoring is conducted in the Mine permit and adjacent areas based upon the 

monitoring plans and plate contained in Appendix 7-1.   

 

Stream monitoring station along Cottonwood Creek in Cottonwood Canyon include existing 

location SW-1, SW-2, and SW-3,shown on the monitoring plate in Appendix 7-1.   

  

The parameters monitored meet the requirements of R645-301-731.222.1, 40 CFR 122 and 

123, R645-301-751, and the applicable UPDES permits.  Surface water monitoring data are 

submitted to UDOGM for loading into the Divisions database by the end of the quarter following 

sampling. Surface water monitoring will continue through the mining and post-mining periods 

until bond release. 

 

731.300 Acid- and Toxic-Forming Materials 

 

Results of monitoring of mine discharge, surface, and groundwater, indicate that no impact to 

these waters from acid- and toxic-forming materials has been found in the permit and adjacent 

areas (Section 624.200). If acid- or toxic-forming materials are identified, they will be disposed 

of in the waste rock disposal area. The treatment of these materials will be handled as indicated 

in Waste Rock volume of this M&RP. 

 

731.400 Transfer of Wells 

 

Before final release of bond, exploration or monitoring wells will be sealed in a safe and 

environmentally sound manner in accordance with R645-301-631, R645-301-738, and R645- 

301-765. Ownership of wells will be transferred only with prior approval of the UDOGM. The 

conditions of such a transfer will comply with State and local laws. The Applicant will remain 

responsible for the management of the well until bond release in accordance with R645-301- 

529, R645-301- 551, R645-301-631, R645-301-738, and R645-301-765.  

 

  731.500 Discharges 
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Discharges into an Underground Mine - The Applicant has no plans to discharge water into an 

underground mine.  

 

Mine-water discharge consists of water from the underground mine workings diverted into 

mined-out areas used as underground sumps. These sumps are used to settle out fines before 

use underground or discharge to the surface. This diversion is done in accordance with the 

requirements of R645-301-731.100 through R645-301-731.522 and R645-301-731.800. 

 

Gravity Discharges - Mine portals are designed in accordance with R645-301-731.521. This 

ensures that water will not discharge from the portal by gravity flow. Upon reclamation of the mine, 

portal seals will be placed in all entries as soon as underground reclamation has been completed. 

Permanent closure measures will be designed to prevent access to the mine workings by people, 

livestock, fish and wildlife, machinery and to keep drainage from entering ground or surface waters.  

 

  731.600 Stream Buffer Zones 

 

The drainage area of Cottonwood Canyon Creek exceeds one square mile. The Division has 

authorized the installation of a culvert to convey the flow of Cottonwood Canyon Creek beneath the 

surface facilities of the mine.  The culvert will not cause or contribute to the violation of applicable 

Utah or federal water quality standards and will not adversely affect the water quantity and quality 

or other environmental resources of the creek. 

 

Stream buffer zone signs are maintained on the west side of Cottonwood Canyon Creek. 

 

The culvert and its appurtenant structures are designed, located, constructed, and maintained to 

be stable, prevent damage, control the contribution of suspended soilds and to comply with laws 

and regulations.  The culvert will be removed during the final reclamation of the mine site as 

explained in Chapter 5, Section 542.200. 

  

  731.700 Cross Section and Maps 
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The locations of water rights for current users of surface water flowing into, out of, and within the 

permit and adjacent areas is provided on Plate 7-4.  Discharges associated with the permit and 

adjacent areas are located as presented on Plate 5-2.   

 

The locations of each water diversion, collection, conveyance, treatment, storage, and discharge 

facility are presented on Plates 5-9 and 5-11.  Locations and elevations of each station to be used 

for water monitoring during coal mining and reclamation operations are presented on Plate 7-2. 

 

The existing topography and cross sections for the primary sedimentation pond are located on 

Plates 5-2, 5-8 and 5-9. The design topography and cross sections for the waste rock disposal site 

sedimentation pond are in the Waste Rock volume of this M&RP.  

 

Other relevant cross sections or maps are presented and discussed in Chapter 5 of this M&RP. 

 

  731.800 Water Rights and Replacement 

 

Refer to Chapter 5, Section 525.480. 

732 Sediment Control Measures 

 
The sedimentation pond is sized to contain runoff from the area of the mine facilities.  As 

shown in Plate 5-8, there are no diversion ditches for undisturbed area runoff.  A description 

of the Mine’s sediment controls in provided in Section 732, 733 and 734.   

 

Runoff from the side canyon above the operation will be bypassed through a culvert 

connected into the Mine site Cottonwood Creek large bypass culvert.  Drainage areas for 

the side canyon culvert and Cottonwood Canyon culvert are shown on Plate 7-6.  Drainage 

areas for the disturbed and undisturbed drainage to the sediment pond are shown on Plate 

7-5.   

 

A diversion culvert and curb and gutter system conveys runoff from the disturbed area to the 

sedimentation pond.  The diversion culverts for Cottonwood Creek were designed and sized 

by the U.S. Forest Service and the Division of Oil, Gas and Mining to pass runoff from the 

50 year, 24-hour storm (from Miller et al. (1973), Figure 39, page 41].  See Appendix 7-3 for 
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Culvert Specifications, Appendix 7-13 for Culvert Extension Details and Plate 5-15 for Cross 

Sections. 

 

Peak flows and peak flow design related information for the diversion ditch and culverts are 

contained in Table 5-7.  Design criteria and calculation results for sizes and flows in the 

diversion system at maximum discharge are presented in Table 5-12. 

 

The design flood includes all of the Cottonwood Canyon runoff, down to and including the 

side drainage and the three culvert inlets from the opposite side of the highway, as shown 

on Plate 5-9. 

   

Other minor inlets to the sediment pond include a small road and pad area at the top of the 

switchback above the pond. A culvert which picks up a small amount of road drainage below 

the gate was installed in 1988 to catch runoff below the gate which may contain dust or mud 

carried onto the highway by the haul trucks.  A third minor inlet was the mine water 

discharge line located in the 2nd portal south of ROM belt portal.  The disconnected 

discharge line was optionally used to channel mine water discharge through the sediment 

pond in lieu of discharging directly to Cottonwood Creek.  A replacement line discharges 

mine water to a storage tank.  From the storage tank, water can be discharged to an 

existing 48" culvert as shown on Plate 5-9.  All inlets are shown on Plate 5-9.  Design 

criteria and sizing are shown in Table 5-12. 

 

Sedimentation Pond Design - The sedimentation pond was designed to contain sediment 

storage volume from 0.05 acre-feet of sediment per acre to disturbed area.   

Spillway capacity requirements for the sedimentation pond were based on runoff from the 

25-year, 24-hour storm (2.9 inches).  Table 5-9 contains the volume and spillway capacity 

requirements for the pond as well as additional design related information. 

 

The pond design details for the sedimentation pond are illustrated on Plate 5-8.  The 

sedimentation pond consists of a sediment storage pool, a dead pool, and a runoff control 

pool equal to the inflow volume from a 10-year, 24-hour storm (2.4 inches). A dewatering 

device is placed in the pond to draw the pond level down to the bottom of the runoff control 

pool in anticipation of a future runoff event.  The Utah Division of Environmental Quality 
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requires that no dewatering device be placed within three feet of the top of the sediment 

cleanout level (60 percent); therefore, a dead storage pool has been created to meet the 

requirements of both agencies. The proposed principal and emergency spillway system 

consists of a corrugated metal riser and conduit with an anti-vortex device, trash rack, and 

anti-seep collars.  Utilizing Equation 5-1, which defines orifice flow, the discharge capacity of 

the riser-conduit combination with a diameter of 48 inches was found adequate in passing 

the peak inflow resulting from the 25-year, 24-hour storm. 

 

Orifice flow occurs when the flow is restricted by the opening and can be determined as; 

 q = CA (2gH)  (5-1) 

where q is as previously defined; C is a coefficient dependent upon the orifice geometry (0.6 

in this case); A is the cross-sectional area of the opening, in square feet; g is the 

gravitational constant (32.2 feet per second squared); and H is the head above the orifice 

inlet, in feet.  The orifices considered are the riser inlet and the inlet of the conduit leading 

from the riser through the pond embankment. 

 

The total embankment height was obtained by adding the stage at full storage capacity, the 

head of water over the spillway under design flow conditions, the required freeboard height 

(1.0 feet), and a five percent settlement allowance.  The embankment top width will not be 

less than (H + 35)/5 where H is the height of the embankment, in feet.  Table 5-10 

summarizes the design specifications for the sedimentation pond. 

 

The sedimentation pond is constructed between the excavated slope of the old pond and a 

new embankment constructed over the 66-inch culvert.  The excavated slope of the old 

pond was approximately equal to 1.06H:1V.  To obtain the necessary pond storage 

capacity, the remaining inside slopes of the pond was designed at 2h:1V.  The pond is lined 

with 18 inches of a 10:1 mixture of the embankment material and bentonite, respectively, to 

prevent seepage and piping. 

 

The dewatering device consists of a 12-inch corrugated metal riser and an 8-inch conduit 

drain line, antivortex device, trash rack, and anti-seep collars.  The anti-vortex also acts as a 

skimming device by not allowing water to be pulled directly from the surface of the pond.  A 

water control gate valve is located at the end of the 8-inch diameter corrugated metal 
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conduit within the 48-inch spillway within the pond embankment to allow efficient water 

release. 

 

This was necessitated by the facts that: 

1)  The water control gate valve must be installed in the manhole/spillway to 
allow access to the valve; 

 
 2) The location of the riser does not allow access to the gate if placed at 

the extreme inlet; 
 

 3) Gates were apparently not available which could be attached 
between two culverts in a watertight manner; and 

 
 4) It was desirable to allow access to the control gate for maintenance 

purposes. 
 

The control gate operator mechanism is located above the spillway cover.  Access to the 

gate for maintenance can be made via a ladder or rebar rungs which have been welded to 

the spillway side.  A walkway has been installed to allow access to the control gate for 

purposes of dewatering and inspection.  Anti-seep collars have been used based on 

methods outlined by the U.S. Environmental Protection Agency (1976).  Plate 5-8 shows the 

location and size of the anti-seep collars. 

  

Riprap was placed in the inlet channels and below the outlet conduit of the pond to dissipate 

energy and reduce erosion potential.  Riprap was placed on the inside slope of the pond 

embankment to a width of five feet on both sides of the spillway and dewatering device up 

the full height of the embankment to protect the embankment from erosion. The outlet 

culvert from the pond discharges onto the riprap protection on the main channel as 

described in Appendix 7-3.  

 

The sedimentation pond will be inspected quarterly, and a copy of the inspection report will 

be kept at the mine site and an engineer certified copy sent to the Division.  

 

Sediment Disposal Plans - Sediment will be cleaned out at approximately 60 percent of the 

sediment storage level.   The point at which cleanout becomes necessary is approximately 

11.2 feet below the top of the riser.  Sediment removed from the pond will be temporarily 

stored within the drainage basin to the pond and eventually disposed of at the Waste Rock 
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Facility. 

 

Pond Reclamation - The disturbed area of the pond has been seeded with the interim 

(contemporaneous) seed mix.  Permanent reclamation of the pond is discussed under 

Sections 540 and 763. 

 

The design of the Waste Rock pond is located in a separate volume of this M&RP. 

 
The existing sediment control measures within the permit area have been designed, constructed, 

and maintained to prevent additional contributions of sediment to streamflow or to runoff outside 

the permit area. In addition, they have been designed to meet applicable effluent limitations, and 

minimize erosion to the extent possible. The structures to be used for the runoff-control plan for the 

permit area include disturbed and undisturbed area diversion channels, sedimentation ponds, 

containment berms, silt fences, and road diversions and culverts. 

 

The side canyon culvert was designed to pass runoff from the 10-year, 24-hour storm (2.4 

inches).  Miller et al. (1973) gives values for precipitation, their Figure 27 indicates a 10-

year, 24-hour storm precipitation at the mine site of 2.4 inches. 

 

A diversion culvert and curb and gutter system conveys runoff from the disturbed area to the 

sedimentation pond.  The culvert and gutter system were designed to pass runoff from the 

10-year, 24-hour storm (2.4 inches).   

 

Diversion with riprap has a higher roughness coefficient.  Peak flows and peak flow design 

related information for the diversion ditch and culverts are contained in Table 5-7. 

 

The soil conservation service equation for calculation of watershed lag times (tL) was used 

in this analysis: 

 
( )( )

5.0

7.08.0

1900

1

Y

Sl
tL

+
=   and  10

1000
−=

CN
S  
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 Y = the average water shed slope (%) 

 S = the storage at saturation 
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 CN = curve number 

 

The drainage basin characteristics are given in Table 5-7 along with the resultant: 

TL values: canyon = (6375)0.8 (2.5 + 1)0.7/1900 (49.12)0.5 = 0.2. 

 

Drainage areas for the side canyon 48-inch culvert and Cottonwood Canyon 66-inch culvert 

are shown on Plate 7-6.  Drainage areas for the disturbed and undisturbed drainage to the 

sediment pond are shown on Plate 7-5.  The diversion culverts for Cottonwood Creek were 

designed and sized by the U.S. Forest Service and the Division of Oil, Gas and Mining to 

pass runoff from the 50 year, 24-hour storm [3.2 inches - from Miller et al. (1973), Figure 39, 

page 41].  The culvert was extended 300 feet upstream in the fall of 1990. See Appendix 7-

3 for Culvert Specifications, Appendix 7-13 for Culvert Extension Details and Plate 5-15 for 

Cross Sections. The culvert was subsequently verified by Vaughn Hansen and Associates 

as shown in Appendix 7-3.  The culvert was originally designed with a capacity of 535 cfs, 

based on the USFS design flood of 450 cfs and the Vaughn Hansen and Associates design 

flood of 510 cfs.  The culvert was extended in 1990, and the design was verified for the 510 

cfs flow as shown in Appendix 7-13.  The design flood includes the Cottonwood Canyon 

runoff, down to and including the side drainage and the three culvert inlets from the opposite 

side of the highway, as shown on Plate 5-9. 

 

Design criteria and calculation results for sizes and flows in the diversion system at 

maximum discharge are presented in Table 5-12.  Also contained in Table 5-12 is the 

required mean rock diameter (D50) for cross sections (with velocities in excess of five feet 

per second) which would require a rock riprap lining; however, the maximum flow does not 

result in velocities significantly larger than 5 fps on the non-metal surfaces. 

 

Sediment Pond Inlets – Refer to Section 532, the inlets are shown on Plate 5-9.  Design 

criteria and sizing are shown in Table 5-12. 

 

Sedimentation Pond Design – Refer to Section 532 for pond design details.  The design 

details are illustrated on Plate 5-8.   

 

Spillway capacity requirements for the sedimentation pond were based on runoff from the 
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25-year, 24-hour storm (2.9 inches).  Table 5-9 contains the volume and spillway capacity 

requirements for the pond as well as additional design related information. Plate 5-8 shows 

the location and size of the anti-seep collars.  

 

Riprap was placed in the inlet channels and below the outlet conduit of the pond to dissipate 

energy and reduce erosion potential.  Riprap was placed on the inside slope of the pond 

embankment to a width of five feet on both sides of the spillway and dewatering device up 

the full height of the embankment to protect the embankment from erosion. The outlet 

culvert from the pond discharges onto the riprap protection on the main channel as 

described in Appendix 7-3. 

 

 "BTCA" Areas   - It should be noted that two small areas of disturbance do not drain to the 

pond.  The first "BTCA" area consists of approximately 0.21 acres located just south of the 

sediment pond.  The calculated runoff from this area is 0.013 acre feet, based on the 0.21 

acres and a 10-year, 24-hour event. The area is vegetated, and drainage is sufficiently 

treated by the vegetation. The realigned stream channel is protected with large (approved 

size) riprap. 

 

The second area consists of approximately 0.04 acres located on the outslope of the 

parking lot and drains to the Cottonwood Canyon Creek. The BTCA is riprapped with rock to 

control erosion and sufficiently treated by the vegetation. See Plate 5-11 for Typical 

Sediment Control Measures. Runoff from the area for a 10-year, 24-hour event is calculated 

to 0.004 acre feet. 

 

The "BTCA" areas are shown on Plates 3-1 and 7-5. It should be noted that these areas are 

included in the total disturbed area for the site (10.39 acres) but are not included in the 

runoff calculations for disturbed area draining to the pond (Note: 0.16 acres of disturbed 

area on the new ventilation portal access road drain into the mine, not to the pond).  Refer 

to Section 732 for additional information on BTCA areas 

 

  732.100 Siltation Structures 

 

The siltation structures within the permit area consist of the sedimentation pond(s) described in 
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Section 732.200 

 

  732.200 Sedimentation Ponds 

 

There is one sedimentation pond operating at the mine facility.  A second pond is located at the 

waste rock disposal site. 

 

The sedimentation pond is located at the lower end of the existing mine facilities. The 

sedimentation pond topography and cross sections are presented on Plates 5-2, 5-8 and 5-9. 

 

The sedimentation pond located at the waste rock disposal site is presented on Plates 4-13 and 4-

14 of Waste Rock volume of this M&RP. A discussion of the operation, maintenance, and 

reclamation of this pond is also contained therein. 

 

MSHA Requirements - MSHA requirements defined in 30CFR 77.216 are not applicable since the 

existing sediment ponds do not impound water or sediment to an elevation of 20 feet or more above 

the upstream toe of the structure.  The ponds also store a volume less the 20 acre-feet. 

 

  732.300 Diversions 

 

The objective of the run-off control plan is to isolate, to the maximum degree possible, run-off from 

disturbed areas from that of undisturbed areas. This is accomplished by: 

• Allowing all upstream runoff to by-pass the disturbed area via a network of culverts. 

•  Routing of any run-off from undisturbed areas which enters the disturbed area into the 

sediment control system. 

 

Refer to Chapter 5 Section 532 for a discussion of the diversions at the mine.  

 

732.400 Road Drainage 

 

Road drainage facilities include diversion ditches, culverts, containment berms, and/or water 

bars.  The road drainage diversion ditches and culverts for the mine site are presented in 

Chapter 5, Section 532. 
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The operation of the road drainage diversions within the waste rock disposal site is presented in 

Waste Rock volume of this M&RP.   

 

733 Impoundments 

 
733.100 General Plans 

 

A general plan for the sediment pond at the mine site in presented in Chapter 5, details in Section 

532. 

  

Maps and Cross Sections - Maps and cross section of the pond are shown on Plates 5-2, 5-8 and 5-

9.  Maps and cross sections of the sedimentation ponds have been prepared by or under the 

direction of and certified by a qualified, registered, professional engineer. 

 

The design topography and cross sections for the waste rock disposal site sedimentation pond are in 

Waste Rock volume of this M&RP. 

 

Subsidence Survey Results - No underground coal mining occurs beneath the existing 

impoundments within the permit area and, therefore, there has been no effect from subsidence. 

 

Hydrologic Impact - The preliminary hydrologic and geologic information required to assess the 

hydrologic impacts of the impoundments can be found in Section 724 and Chapter 6, respectively 

. 

733.200 Permanent and Temporary Impoundments 

 

Impoundments have been designed and constructed using current, prudent, engineering practices. 

Specific foundation design and construction criteria are presented in Chapter 5 of this M&RP.  

 

Permanent Impoundments - There are no permanent impoundment structures within the permit 

boundary.  The construction of the temporary impoundments at the mine are part of coal mining and 

reclamation operations. 
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Hazard Notifications - The sedimentation ponds will be examined for structural weakness and 

erosion at least four times per year. A report of these findings will be submitted to the UDOGM. 

734 Discharge Structures 

 
Discharge structures for the sediment ponds are shown on Plates 5-8 and 5-9.  The structures will 

be constructed and maintained to comply with R645-301-744. 

735 Excess Spoil 

 
There is no excess spoil generated at the mine. 

736 Coal Mine Waste 

 
Areas designated for the disposal of coal mine waste and coal mine waste structures are 

constructed and maintained as described in Waste Rock volume of this M&RP. 

737 Noncoal Mine Waste 

 
Noncoal mine waste is stored and disposed of as described in Chapter 5, Section 528. 

738 Temporary Casing and Sealing of Wells 

 
Each groundwater monitoring well identified will be operated and maintained as described in 

Section 748. 

 

740 Design Criteria and Plans 

 

741 General Requirements 

This M&RP includes site-specific plans that incorporate minimum design criteria for the control 

of drainage from disturbed and undisturbed areas. 

 

742 Sediment Control Measures 

 
  742.100 General Requirements 

 

Design - Existing sediment control measures have been designed, constructed and maintained 

to provide the following: 
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• Prevent additional contributions of sediment to stream flow or to runoff outside the permit 

area. 

• Meet the effluent limitations defined in Section 751. 

• Minimize erosion to the extent possible. 

 

Measures and Methods - The sediment control measures at the mine include practices carried 

out within and adjacent to the disturbed area. Sediment control methods include: 

• Retention of sediment within the disturbed area; 

• Diversion of runoff away from the disturbed area; 

• Diversion of runoff using channels or culverts through disturbed areas to prevent 

additional erosion; 

• Cut and fill slopes within the disturbed area will be revegetated with a quick growing 

vegetative cover.  See Chapter 3, Section 352. 

• Provide straw dikes, riprap, silt fences, check dams, mulches, vegetative sediment 

filters, ponds and other measures that reduce overland flow velocities, reduce runoff 

volumes or trap sediment; 

• Treatment of mine drainage in underground sumps.  

 

  742.200 Siltation Structures 

 

Additional contributions of suspended solids and sediment to stream flow or runoff outside the 

permit area are being prevented to the extent possible using various siltation structures.  Typical 

sediment control measures are shown in Plate 5-11. 

 

Sedimentation Ponds 

Sediment control at the mine site is comprised of a single pond.  It is located adjacent and down 

gradient of the disturbed area.  The pond has: 

 - adequate sediment storage,   

- detention time is adequate to allow the effluent from the ponds to meet Utah and federal 

effluent limitations,   

- designed to contain the 10-year 24-hour precipitation event,  

 - A non-clogging dewatering device designed for the pond.   
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Short Circuiting - Short circuiting is minimized in the mine sedimentation pond and the waste rock 

disposal site sedimentation pond because both ponds will fully contain the runoff from the 10-year, 

24-hour precipitation event.  

 

Sediment Removal - Sediment removal from the sedimentation ponds will be conducted when the 

sediment level reaches the approximate 60% clean-out level. Existing sedimentation ponds within 

the permit area have been operating for a period long enough to ensure that any settlement which 

may have occurred is now complete. 

 

Embankment Material - During construction of the sedimentation pond and the waste rock disposal 

site sedimentation pond the embankment materials were free of sod, large roots, frozen soil, and 

acid- or toxic forming coal-processing waste. 

 

Compaction - The Applicant does not have records of the compaction of the embankment of the 

ponds.  However, the ponds have been in place for many years without any reported issues that 

would relate to the lack of compaction of the pond embankment. 

 

Spillways - The single open channel spillways are of non-erodible construction and are designed to 

carry sustained flows. 

 

742.300 Diversions 

 

The diversions within the permit area consist of drainage ditches and culverts, designed to minimize 

adverse impacts to the hydrologic balance, to prevent material damage outside the permit area and 

to assure the safety of the public. Diversions and diversion structures have been designed, located, 

constructed, maintained and used to: be stable, provide protection against flooding, and prevent 

additional contributions of suspended solids to stream flow outside the permit area. 

 

The storm runoff calculations for the temporary diversion structures were based on the 10-year, 24-

hour precipitation event of 2.4 inches.  Refer to Appendix 7-3, Hydrologic Conveyance Facilities and 

Appendix 7-13 - Culvert Extension for addition information. Diversions within the permit area will be 

reclaimed in accordance with the reclamation plan defined in Chapter 5. 
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Diversion of Miscellaneous Flows - Diversion ditches and culverts have been utilized within the 

permit area to divert miscellaneous flows from disturbed and undisturbed area drainages. A 

summary table of the minimum channel geometry, channel slope, peak discharge, minimum 

riprap requirements, maximum flow velocity and minimum freeboard values for each diversion 

ditch within the facilities area are presented in Appendix 7-3.  A list of culverts and size 

requirements are also show in Appendix 7-3. 
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 742.400 Road Drainage 

 

The existing roads within the mine area and waste rock disposal site are discussed in Chapter 

5, Section 527.100. The roads have been constructed to include adequate drainage and none of 

the roads are located in the channel of an intermittent or perennial stream. Roads have been 

located to minimize downstream sedimentation and flooding. 

743 Impoundments 

 
The pond(s) on site do not meet the MSHA size criteria in 30CFR 77.216(a).  The impoundments 

are designed with a minimum 2 feet of freeboard.  The pond designs were prepared by, or under 

the direction of, and certified by:  a qualified, registered, professional engineer.   The Pond(s) have 

single-open channel spillway that are of non-erodible construction and designed to carry sustained 

flows.  Impoundments will be inspected as described under R645-301-514.300. 

744 Discharge Structures 

 
The discharge structures within the permit area consist of the primary and emergency spillways on 

sedimentation pond(s).  Discharge from the sedimentation pond(s) will be controlled by riprap 

channels to reduce erosion. Discharge structures within the permit area were designed and 

constructed according to standard engineering design procedures. 

745 Disposal of Excess Spoil 

 
There is no excess spoil within the permit area. 

746 Coal Mine Waste 

 
  746.100 General Requirements 

 

Coal mine waste will be placed in a controlled manner to minimize adverse effects of leachate and 

surface water runoff and groundwater quality and quantity. A description of the methods of 

placement can be found in Waste Rock volume of this M&RP. 
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  746.200 Refuse Piles 

 

A detailed description of the refuse piles at the waste rock disposal site can be found in the Volume 

assigned to the waste rock site of this M&RP.  Surface precipitation falling on the fill is channeled to 

the sedimentation pond located down gradient of the disposal area fill.   Surface drainage from the 

areas above the site is commingled with runoff from the surface of the refuse pile and sent to the 

pond.   

 

746.300 Impounding Structures 

 

There are no impounding structures within the permit area that are constructed of coal mine 

waste or are used to impound coal mine waste. 

 

746.400 Return of Coal Processing Waste to Underground 

 

Coal processing waste is not returned to abandon underground workings at this facility. 

747 Disposal of Noncoal Mine Waste 

 
Disposal of noncoal mine waste is discussed in Chapter 5, Section 528 . 

748 Casing and Sealing of Wells 

 
Water wells have been cased, sealed, or otherwise managed, as approved by the UDOGM to 

prevent acid or other toxic drainage from entering ground or surface water, to minimize 

disturbance to the hydrologic balance, and to ensure the safety of people, livestock, fish and 

wildlife, and machinery in the permit and adjacent area.  

 

If a well is exposed by coal mining or reclamation operations, it will be permanently closed 

unless otherwise managed in a manner approved by the UDOGM. 
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750 Performance Standards 

 
Mining and reclamation operations will be conducted to minimize disturbance to the hydrologic 

balance within the permit and adjacent areas, to prevent material damage to the hydrologic 

balance outside the permit area and support approved postmining land uses. 

 

751 Water Quality Standards and Effluent Limitations 

 

Discharges of water from disturbed areas will be in compliance with Utah and federal water 

quality laws and regulations and with effluent limitations for coal mining. 

 

752 Sediment Control Measures 

 

Sediment control measures will be located, maintained, constructed and reclaimed according to 

plans and designs presented in Sections 732, 742, and 760. 

 

752.100 Siltation Structures and Diversions 

 

Siltation structures and diversions will be located, maintained, constructed and reclaimed 

according to plans and designs presented in Sections 732, 742, and 763. 

  

A perpetual discharge from the sealed Cottonwood Mine portals is located on the east side 

of the mine site. This discharge flows under the Emery County road via a culvert and 

connects to the bypass culvert. At reclamation, the Applicant will install an outfall splash 

apron with scour cutoff Key to accept the discharge from the culvert into the creek (See 

Plate 5-10). A diagram of the splash apron is in Appendix 7-18.  Due to the lack of 

information regarding the exact location and orientation of the culvert, it is assumed that the 

culvert projects exactly perpendicular to the road and is exactly level with the effluent entry 

point, the design accounts for these assumptions. The Applicant accepts no responsibility 

for the quality of the discharge water at this location. It is assumed that the UPDES permit 

holder of this discharge point takes all responsibility for the quality of the discharge 

according to their permit. 
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752.200 Road Drainage 

 

Roads will be located, designed, constructed, reconstructed, used, maintained and reclaimed 

according to plans and designs presented in Sections 732.400, 742.400, and 762. Roads have 

been designed to: 

• Control or prevent erosion, siltation and the air pollution attendant to erosion by 

vegetating or otherwise stabilizing all exposed surfaces in accordance with current, 

prudent engineering practices; 

• Control or prevent additional contributions of suspended solids to stream flow or runoff 

outside the permit area; 

• Neither cause nor contribute to, directly or indirectly, the violation of effluent standards 

given under Section 751 

• Minimize the diminution to or degradation of the quality or quantity of surface and 

ground-water systems; 

• Refrain from significantly altering the normal flow of water in stream beds or drainage 

channels. 

 

753 Impoundments and Discharge Structures 

 

Impoundments and discharge structures will be located, maintained, constructed and reclaimed 

as described in Sections 733, 734, 743, 745, and 760. 

 

754 Disposal of Excess Spoil, Coal Mine Waste and Noncoal Mine Waste 

 

Disposal areas for coal mine waste and noncoal mine waste will be located, maintained, 

constructed and reclaimed as described in Sections 736, 737, 746, 747, 760 and Chapter 5. 

 

755 Casing and Sealing of Wells  

 

Wells will be managed as described in Sections 748 and 765. Water monitoring wells will be 

managed on a temporary basis as described in Section 738. 
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760 Reclamation 

 
761 General Requirements 

 

A detailed reclamation plan for the mine is presented in Section 540. 

 

762 Roads 

 

Roads not to be retained for use under an approved postmining land use will be reclaimed 

immediately after it is no longer needed for coal mining and reclamation operations. 

 

762.100 Restoring the Natural Drainage Patterns 

 

Natural drainage patterns will be restored. 

 

762.200 Reshaping Cut and Fill Slopes 

 

Cut and fill slopes will be reshaped to be compatible with the postmining land use and to 

complement the drainage pattern of the surrounding terrain. 

 

763 Siltation Structures 

 

763.100 Maintenance of Siltation Structures 

 

Siltation structures will be maintained until removed in accordance with the approved 

reclamation plan. 

 

763.200 Removal of Siltation Structures 

 

When a siltation structure is removed, the land on which the siltation structure was located will 

be regraded and revegetated in accordance with the reclamation plan presented in Section 540. 
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 764 Structure Removal 

 

A timetable for the removal of structures is presented in Table 3-3. 

 

765 Permanent Casing and Sealing of Wells 

 

When no longer needed for monitoring or other use approved by the UDOGM or unless 

approved for transfer as a water well, each well will be capped, sealed, backfilled, or otherwise 

properly managed, as required by UDOGM. Permanent closure measures will be designed to 

prevent access to the mine workings and to keep acid or other toxic drainage from entering 

ground or surface waters. 
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CHAPTER 8 

 BONDING AND INSURANCE 

 

810 Bonding Definitions and Division Responsibilities 

 

This chapter provides information regarding the bonding for coal mining and reclamation operations 

at the Mine.  The applicant has on file with the UDOGM a bond or bonds made payable to the 

UDOGM for performance of all the requirements of the State Program. 

 

820 Requirement to File a Bond 

 

The area covered by the bond is outlined on Plates 5-2, 5-14A and B which cover the disturbed 

areas.  The disturbed areas and specific acres to be reclaimed are listed in Section 115.  The 

performance bond period is for the duration of the coal mining and reclamation operations including 

the extended period designated by the UDOGM.  The bond is in the form of a surety bond and is 

described in Section 860. 

 

830 Determination of Bond Amount 

 

The present bond should be sufficient to assure the completion of the reclamation plan. The 

estimated cost to reclaim the SUFCO Mine surface facilities is provided in Appendix 5-1.  However, 

if an adjustment in the bond coverage is necessary, the amount will be increased/decreased per the 

UDOGM's requirements.  
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840 General Terms and Conditions of the Bond 

 

The performance bond is in the amount determined by the UDOGM as described in Section 830 

and payable to the UDOGM.  In the event the surety company becomes insolvent, the UDOGM will 

be notified by the permittee.  The surety company and permittee will notify the UDOGM of any 

changes in the bonding terms for Canyon Fuel Company LLC, Fossil Rock Mine.  Duration of the 

bond is described in Section 820. 

 

850 Bonding Requirements for Underground Coal Mining and Reclamation Activities and 

 Associated Coal-Related Surface Facilities 

 

The applicant qualifies for a long-term period of liability and therefore will comply with the stipulation 

that the bond coverage be extended 30 days prior to the expiration of the bond term.   A 

performance bond for a new term will be submitted to the UDOGM prior to expiration of coverage. 

 

860 Forms of Bonds 

 

The surety bond for the applicant has been executed per the documentation within the reclamation 

agreement.  The surety bond will be non-cancellable during its term except with the prior consent of 

the Division of Oil, Gas and Mining (UDOGM). 
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870 Replacement of Bonds 

 

Fossil Rock Mine does not currently plan to replace the bond for the permit area.  However, should 

a replacement bond be required, the replacement bond will be submitted to and approved by the 

UDOGM prior to the cancellation of the original bond. 

 

880 Requirements to Release Performance Bonds 

 

The applicant will comply with the requirements described in Section R645-301-880 of the UDOGM 

regulations when applying for the release of performance bonds. 

 

890 Terms and Conditions for Liability Insurance 

 

Certificates of Insurance issued to Canyon Fuel Company LLC, Fossil Rock Mine are submitted to 

the Division upon renewal.  The policy provides for personal injury and property damage protection 

concurrent with the amounts designated in R645-301-890.100.  Said Certificates of Insurance are 

applicable to coal mining and reclamation operations as proposed in the Fossil Rock Mine M&RP. 

 

The insurance policy will be maintained in full force during the life of the permit including the liability 

period necessary to complete all reclamation operations.  The policy will include a rider stating that 

the UDOGM be notified of any changes in the policy including termination or failure to renew. 
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 ALLUVIAL VALLEY FLOORS 

 

320 Alluvial Valley Floors 

 

All coal mining operations must provide to the UDOGM a determination that the regulations of 

R645-302-320 do not apply.  

 

321 Alluvial Valley Floor Determination 

  

This Alluvial Valley Floor (AVF) determination includes field investigations of geologic, hydrologic, 

land use, soils, and vegetation for all areas where the mine permit or adjacent areas have a valley 

holding a stream.  Refer to Section 724.400 for additional information.     

 

321.200 Studies Performed During Investigation 

 

The studies for AVF determination may include: 

o Mapping of unconsolidated stream-laid deposits of areas holding streams, including 

but not limited to geologic maps of unconsolidated deposits and stream-laid 

deposits, maps of streams, delineation of surface watersheds and directions of 

shallow groundwater, topography showing local and regional terrace levels, and 

topography of terraces, flood plains, and channels showing surface drainage 

patterns; 

o Mapping of all lands included in the permit and adjacent area subject to agricultural 

activities, showing the areas of different types of agricultural lands, such as flood 

irrigated lands, pasture lands, and undeveloped rangelands.  Also, the productivity 

measurements for each vegetative type should be included; 

o Mapping of all lands that currently are or were historically flood irrigated, showing 

the location of each diversion structure, ditch, dam, and related reservoir, irrigated 

land, and topography of those lands; 
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o Identification of areas which are or are not subirrigated, based on groundwater 

monitoring data, representative water quality, soil moisture measurements, and 

measurements of rooting depth, soil mottling, and water requirements of vegetation; 

o Identification of areas which are or are not flood irrigable, based on stream flow, 

water quality, water yield, soils measurements, and topographic characteristics; and 

o Analysis of a series of aerial photographs, including color infrared imagery flown at a 

time of year to show any late summer and fall differences between upland and 

valley floor vegetative growth. 

 

321.300 Determination of Alluvial Valley Floor Existence 

 

Based on these studies, the UDOGM will determine that an AVF exists if it finds that: 

o Unconsolidated stream laid deposits holding streams are present; and, 

o There is sufficient water to support agricultural activities as evidenced by: 

- The existence of flood irrigation in the area in question or its historical use; 

- The capability of an area to be flood irrigated, based on stream flow water 

yield, soils, water quality, and topography; or, 

- Subirrigation of the lands in question, derived from the groundwater system 

of the valley floor. 

 

As shown on Plate 5-2, 5-4 and 7-5 the mine permit area consists of plateaus and deep canyons.  

Evaluation of the mine permit area and UDOGM rules for AVF's show: 

 

1. Unconsolidated stream laid deposits holding streams are present in the Lower Cottonwood 

Canyon area.  Adjacent to the mine site the drainage is deep and very steep and is narrow 

at the bottom.  Stream laid deposits are present only in small, discontinuous narrow 

patches.  Bedrock is exposed in much of the canyon bottom and the stream cascades over 

exposed bedrock outcrops. 

 

2. There is no flood irrigation in the immediate mine plan area or the adjacent area and no  
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evidence of historical use of flood irrigation.  Due to small size, steepness, water availability, 

land ownership, and short growing season, these areas are not practical for flood irrigation.  

 

 In this region, flood irrigation is not practiced in such high mountain drainages. In the cultivated 

lands along the creek in Straight Canyon which lies approximately 5 miles south of the mine site, 

flood irrigation may have been historically done.  However current observations have shown the 

fields being irrigated with sprinkler systems. 

  

  322 Operations Affecting Designated Alluvial Valley Floor  

 

Based on hydrology and geology of the mine permit area and the adjacent area, there appear to be 

no alluvial valley floors in the area.  A possible AVF exists in the general area along the Creek in 

Straight Canyon downstream of the mine site. 
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