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

111 Introduction

The degassification wells will be located on property owned by the Milton and Ardith Thayn Trust.

The well locations are found in Table 1-1 and are shown in Figure 1-1 .

112 ldentification of lnterests

Refer to the same section of the General Chapter 1 for Canyon Fuel Company, LLC prepared

for the Dugout Canyon Mine, Soldier Canyon Mine and Banning Loadout operations.

112.100 Business Entity

Refer to the same section of the General Chapter 1 for Canyon Fuel Company, LLC prepared

for the Dugout Canyon Mine, Soldier Canyon Mine and Banning Loadout operations.

112.200 Applicant and Operator

Refer to the same section of the General Chapter 1 for Canyon Fuel Company, LLC prepared

for the Dugout Canyon Mine, Soldier Canyon Mine and Banning Loadout operations.

112.300 Officers of the Applicant

Refer to the same section of the General Chapter 1 for Canyon Fuel Company, LLC prepared

for the Dugout Canyon Mine, Soldier Canyon Mine and Banning Loadout operations.
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TABLE 1-1

Degas Well Locations

Pine Ganyon, Utah Quadrangle, Salt Lake Meridian

Hole

Number

Section Township and Range

G-1 Portion of N1/2SE1/4NW1/4 Section 24 Township 13 South, Range 12

East

G-2 Portion of N1/2SW1 l4NE114 Section 24 Township 13 South, Range 12

East

G-3 Portion of N1/2SW1/4NW1/4 Section 19 Township 13 South, Range 13

East

G-4 Portion of N1/2NE1/4NW1/4 Section 24 Township

East

13 South, Range 12

G-5 Portion of N1/2NW1 l4NE114 Section 24 Township 13 South, Range 12

East

G-6 Portion of 51/2SWl l4NW1l4 Section 18 Township 13 South, Range 13

East

G-7 Portion of SW1/4NE1l4SE14 Section 24 Township 13 South, Range 12

East

G-8 Portion of NE1/4NE1l4NE14 Section 26 Township 13 South, Range 12

East

G-9 Portion of NW1/4NW 1 ASW 1 14 Section

2 1

Township 13 South, Range 13

East

G-10 Portion of NE1/4NE1l4SE114 Section 20 Township 13 South, Range 13

East

G - 1 1 Portion of NE1/4SE1l4SW114 Section 20 Township 13 South, Range 13

East

G-12 Portion of SE1 /4NW 1 l4SW 1 14 Section

20

Township 13 South, Range 13

East
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G-13 Port ion of NW1/4NE1l4SE114 Sect ion 19 Township 13 South, Range 13

East

G-144 Portion of SW1/4SW1l4SE114 Section 17 Township 13 South, Range 13

East

G - 1 5 Portion of NW1/4SE1l4NE114 Section 19 Township '13 South, Range 13

East

G - 1 6 Portion of SW1/4SE1l4SE114 Section 18 Township 13 South, Range 13

East

G - 1 7 Portion of SE1/4NW1l4SE114 Section 18 Township 13 South, Range 13

East
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112.400 Coal Mining and Reclamation Operation Owned or Gontrolled

Refer to the same section of the General Chapter 1 for Canyon Fuel Company, LLC prepared for

the Dugout Canyon Mine, Soldier Canyon Mine and Banning Loadout operations.

112.500 Legal or Equitable Owner of the Surface and Mineral Properties

The legaland equitable ownerof the surface and mineral properties to be affected bythis operation

during the duration of the permit period are list below.

Milton & Ardith Thayn Trust

7730 East US Highway 6

Sunnyside Star Route

Price, Utah 84501

Canyon Fuel Company, LLC
Dugout Canyon Mine

United States of America

State of Utah, Department of Interior

Bureau of Land Management

Price Field Office

125 South 600 West

Price, Utah 84501

United States of America

Department of lnterior

Bureau of Land Management

Price Field Office

Methane Degassification Amendment
March 1 6, 2006€eeember-2€05

State of Utah

School and lnstitutional

Trust Lands Administration

675 East 500 South

Salt Lake City, Utah 84102-2818

112.600 Owners of Record of Property Gontiguous to Proposed
Permit Area

Owners of record for surface and mineral properties contiguous to the proposed permit area are list

below.

State of Utah

Schooland Industrial

Trust Lands Administration

675 East 500 South
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125 South 600 West

Price, Utah 84501

George and Alice Conover, Et Al

2701 Georgia Way

Sandy, Utah 84092

Methane Degassification Amendment
March 1 6, 2006€eeember2005

Salt Lake City, Utah 84102-2818

KFJ Ranch Partnership

C/O Kerwin Jensen

Cleveland, Utah 84518

112.700 MSHA Numbers

Refer to the same section of the approved M&RP.

112.800 Interest In Gontiguous Lands

Canyon Fuel Company, LLC has no interest in contiguous lands other than those currently owned

as shown on Plate 1-1 of the approved M&RP.

1 12.900 Certification of Submittal Information

No information has changed in the approved M&RP because of this submittal. Refer to the same

section of the approved M&RP.

1 13 Violation lnformation

Refer to the same section of the General Chapter 1 for Canyon Fuel Company, LLC prepared for

the Dugout Canyon Mine, Soldier Canyon Mine and Banning Loadout operations.

1 1 4 Right-of-Entry Information

Refer to the same section of the approved M&RP.

See Table 1-2for disturbed acreage for each well site. The disturbed acres will be added to the
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total disturbed acreage for the Dugout Mine as each site is constructed.

TABLE 1.2

Disturbed Acres by Well Site

Well Site Disturbed Acres

G-1 0.6

G-2 1 .21

G-3 0.97

G4 0.85

G-5 0.75

G-6 0.32

G-7 1.25

G-8 0.9

G-9 2.2

G-10 1 .7

G-11 1.6

G-12 2

G-13 2.75

G-14 2

G-15 2.5

G-16 2

G-17 1.25
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115 Status of Unsuitability Claims

Refer to the same section of the approved M&RP.

Methane Degassification Amend ment
March 16,2006ffi05

116 Permit Term

Refer to the same section of the approved M&RP.

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

The certificate of insurance(s) for each well will be obtained if required when the well is drilled.

The certificate of insurance(s) will be included in Appendix 1-2 of the approved M&RP and

General Chapter 1.

118 Fil l ing Fees

Refer to the same section of the approved M&RP.

120 PERMIT APPLIGATION FORMAT AND CONTENTS

This amendment submittalwill comply with R645-301-120.

130 REPORTING OF TECHNICAL DATA

All technical data submitted in the amendment will be accompanied by the name or organization

responsible for the collection and analysis of data, dates of collection and descriptions of

methodology used. Technical analyses will be planned by or under the direction of a qualified

professional in the subject to be analyzed.

140 MAPS AND PLANS
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The maps and plans in the Mining and Reclamation Plan will correspond with the requirements in

R645-301-140.

150 COMPLETENESS

CFC believes the information in this permit application to be complete and correct.

Methane Degassification Amend ment
March 16,2006ffiet20€5
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Methane Degassification Amend ment
March 16, 2006 Eeeembar*€€5

This chapter and associated attachments address the pertinent data required for the addition of

the degassification well sites for the Dugout Canyon Mine. Only those sections of the Division

regulations that apply to the well sites have been addressed. The remainder of the regulations

have already been addressed in the existing M&RP. The M&RP and this document contain

pertinent information relating to the identification, management, and reclamation activities

associated with the soil resources.

220 ENVIRONMENTAL DESCRIPTION

The well sites range in elevation from approximately 7400 to 9000 feet. The well sites are located

in the Pace Canyon area of the Book Cliffs. Generalvegetation includes sagebrush, serviceberry,

aspen, Douglas-fir, and snowberry.

221 Prime Farmland Investigation

Due to limiting terrain, lack of water for irrigation and no evidence of past cultivation of the sites,

it is concluded that no prime farmland exists within the area of the well site disturbance.

222Soil Survey

222.100 Soils Map

The soils have been mapped as part of the Soil Survey of the Carbon Area, Utah by the Soil

Conservation Service (1988), at an Order lll intensity level.

A description of the soils is included in Appendix 2-2of the approved M&RP and in Attachment 2-1,

which includes a report by Dan Larsen, Soil Scientist, entitled "Soil Inventory and Assessment Six

Methane Degassification Borehole Sites". An additional report for well site G-6 was prepared in

2-1



2004 and is incorporated into Attachment 2-1. Soil information for Well G-7 is incorporated into

Attachmentz-1. A photograph of the G-7 site is included in Attachment 3-1. Well site G-3 and the

access road can be seen on the photograph.

The soils report prepared by Dan Larsen, Soil Scientist forwells G-8 thru G-13 is provided in

Attachment 2-1. Wells are being permitted in groups: G-8 thru G-10, G-11 thru G-12 and G-13

thruG-17.@

222.200 Soi I ldentification

Canyon Fuel Company, LLC
Dugout Canyon Mine

Well No.

G-1

G-2

G-3

G4

G-5

G-6

G-7

G-8

G-9

G-10

G-11

G-12

G-13

Methane Degassification Amend ment
March 16, 2006 Eeeentbe#€€S

Soil Components

Midfork-Comodore complex, Rabbitex-Dati no

Varient

Brycan, Beje-Trag complex, 3-30% slopes

Beje-Trag complex, 3-30% slopes

Mid fo rk -Comodore  complex ,

Senchert-Toze complex

Senchert-Croydon

Midfork-Comodore complex

Beje-Trag complex, 3-30o/o slopes

Croydon Loam, 8 to 30% slopes

Midfork-Comodore complex, Rottulee family-

Trag complex

Rottulee fami ly-Trag complex

Cabba- family, 40 to 70 percent slopes,

Doney family, 50 to 70 percent slopes

Guben-Rock outcrop complex,Rabbitex

fami ly-Datino Variant complex

Curecantifamily

Soil Map Unit

62t88

7

7

62t103

103

62

7

21

97t62

97

11 ,26

47 ,88

23

2-2
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G-14A 62

G-15 115,62

G-16 26

G-17 103

222.300 Soil Description

Methane Degassification Amendment
March 16.2006 ffi05

Midfork family - Comodore complex

Trag stony loam, 30 to 60 percent slopes,

Midfork family - Comodore complex

Doney family

Senchert-Toze fami ly Complex

Refer to Attachment2-1of the submittal for soil descriptions.

222.400 Soi I Productivity

The depth of topsoil at each site was measured to determine the amount of growth medium

available for reclamation. The following table lists each well site and the approximate amount of

growth medium available.

TABLE 2.1

TopsoilVolumes*

Well No. Gubic Yards of Material

G-1 415

G-2 3,104

G-3 1,182

G-4 1 ,100

G-5 1,909

G-6 792

G-7 1251

G-8 543

G-9 1 ,574
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G-10 2,344

G-11 254

G-12 563

G-13 2,162

G-14 1,544

G-15 1,475

G-16 1,092

G-17 797

* These total do not include soil salvaged from roads which is bladed to the side of the road.

Figure 5-1 through Figure 5-25 show the layout and approximate size of well pads for G-1 thru G-

6. Figures 5-27 thru 5-29 show the layout and size for well G-7. The figures for wells G-8 thru G-

17ff iare|ocatedinAttachment5.1.Topsoi |vo|umeca|cu|at ionscanbe

found in Attachm ent 2-2.

Estimated topsoil salvage from the G-1 well site will average about 7". This site on a ridge top has

previously been disturbed for exploration drilling. The site has pockets of fractured sandstone

bedrock at the surface and stony subsoils, which are the limiting factors in the quantity of

salvageable topsoil. The average topsoil depth at well site G-2 is 30". The average topsoil

thickness for well site G-3 is 10". However, enough soil will be stripped to allow 12" of soil to be

placed during reclamation. Thus some subsoils will be stripped with the topsoil to generate the

required volume. The estimated topsoil salvage from well site G-4 area will be 28" except on the

area of the exiting road(s). The average salvageable topsoil at well site G-5 is22". Wellsite G-6

will be established on a pre-existing drill pad, with a portion of the new pad extending onto

undisturbed area. Topsoil on the pre-existing drill pad ranges from 0 to 30 inches, on the north

edge in from 20 to 28 inches and on the cut slope on the south edge from 6 to 30 inches. The

slope will be restored to original contour with the application of topsoil, the entire site will receive

at least 12 inches of topsoil. Twelve inches was used to calculate the volume of topsoil to be
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salvaged and to determine the size of the topsoil pile for drill site G-6. Degas well G-7 will be

developed on a site with soils consistent with G-3. There is a pre-existing road to well G-3 that

continues on to the G-7 proposed site. There are signs of previous vehicle disturbance at the site,

however the majority of the site is undisturbed. Topsoil available for salvage has been estimated

to be 1 0 to 12 inches. Available topsoil will be salvaged and if necessary some subsoils will be

stripped with the topsoilto generate the required volume to place a minimum of 12 inches during

site reclamation. Available topsoil at each site will be salvaged, stockpiled and redistributed.

Twe|veinchesofsoi |wi | |besa|vagedatwe||s i tes€,f f iG.9.

i

gfff iFffi/Ve||siteG-9hasnotopsoiloVerapproximatelyhalfofthesite,thusrequiringthe

salvage of subsoil to generate the foot of soil proposed for reclamation. Suitable soil for salvage

at site G-10 is approximately 15 inches with some areas having 24 inches of soil. Where available

soilwill be salvaged to a minimum of 15 inches and approximately 18 inches will be available to

cover the G-10 disturbed area at the time of reclamation. G-8 was not constructed. however the

available topsoil at site was estimated at about six inches.

The majority of the area at well site G-11 has been disturbed by road construction and the major

part of the undisturbed portion has shallow eroded soils, except for a small area on the west side

of the site. The shallow eroded soils are approximately 5 inches deep and the soils in the small

area are between 10 and 16 inches deep. Approximately fifty percent of the G-12 well site is a

road with no topsoil or vegetation. Between 12 and 30 inches of soil is suitable for salvage from

theo ther f i f t ypercen to f thepadarea fo rs i teG-12 .

Large boulders are suspected

to be present at the G-12 site, irem

At well site G-13, parent materials for soil formation are primarily colluvial deposits derived from

sandstone and shale. The surface ranges from relatively smooth and non-stoney to very stoney.

Suitable soil for salvage ranges from about 8 to 28 inches, limitation are due to high rock fragment

content and low organic matter. Portions along the southeast edge are too stony for soilsalvage.
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Well site G-14 (DUG205), is relatively uniform with soils of and similar to the Midfork family.

Topsoil thickness range from 1 2to 24 inches, with the typical depth being 15 to18 inches. The G-

14 well site has been disturbed by logging. Between 14 and 16 inches of topsoil will be placed at

well sites G-13 and G-14 during reclamation.

The road to G-13 and G-14 are existing roads, however, the soilwill be bladed to the side of the

road at site G-14 and replaced during reclamation.

Well site G-15 is about 50 percent disturbed by a road, slopecut and fill. The undisturbed portion

of the site is a slope with a southeast aspect (35 to 45 percent gradient). The topsoil on this slope

is typically 13 to 20 inches thick, with a loam texture. Approximately 14 inches of topsoil will be

replaced during reclamation.

Well site G-16 was previously the site of an exploration hole, having been disturbed and reclaimed.

Approximately, 14 inches of soil will be salvaged as topsoil and replaced during reclamation. The

topsoil on the access road will be bladed to one side of the road and replaced during reclamation.

At well site G-17 approximately one-third of the site is an existing road. Sufficient topsoil will be

salvaged to replace 12 inches over the area of disturbance during reclamation.

223 Soil Gharacterization

The topsoil evaluation described in this chapter was performed by Daniel M. Larsen, Professional

Soil Scientist and Dean Stacy, NRCS Range Management Specialist in accordance with the

standards of the National Cooperative Soil Survey.

224 Substitute Topsoil

Dugout Canyon does not plan to use substitute topsoil as growth media except as described in

Section 222.400.

2-6



Canyon Fuel Company,
Dugout Canyon Mine

230 OPERATION PLAN

Methane Degassification Amend ment
March 16,2006ffie5

231 General Requirements

231.100 Removing and Storing Topsoil Methods

The topsoil will be removed, stockpiled and protected with a berm and/or silt fence. A qualified

person will be on site during soil salvage to monitor and supervise the operation for the purpose

of maximizing salvage volumes. Prior to topsoil salvage shrubs/vegetation will be removed and

placed/wind rowed along the inside perimeter of the disturbed area.

Afterthe topsoil is removed, the mud pitwill be excavated and the soils from the mud pit excavation

will be stored immediately adjacent to the mud pit. Mud pit excavation of subsoil will be

approximately 1 10 CY at each well site. The subsoil excavation for the mud pits at G-7 thru G-17

was approximately 430 CY. A portable container for drilling fluids will be used if necessary, should

there not be sufficient subsoil depth to excavate a mud pit.

Topsoil beneath the topsoil stockpiles will not be removed. Ribbon or a marking fabric will be

placed on top of the topsoil prior to placement of the topsoil from the well pad area.

The approximate volume of subsoil to be salvaged and used to create berms around the perimeter

of the well site including the topsoil stockpile perimeter is: G-1 - 161 CY; G-2 - 254 CY, G-3 - 208

cY, G-4-165 CY, G-5 - 191 CY, G-6 - 156 CY, G-7 - 107 CY, G-8 - 143 Cy, G-9 - 182 CY, G-10
-137CY,G-11-185CY,G-12-260CY,G-13-142CY,G-14A-123CY,G-15-101  CY,G-16-

98 CY. and G-17 - 83 CY.

231 .200 Su itabi I ity of Topsoi I S u bstitutes/Su pplements

See Section224.
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231.300 Testing of Topsoil Handling and Reclamation Procedures
Regarding Revegetation

Dugout will exercise care to guard against erosion during and after application of topsoil and will

employ the necessary measures to ensure the stability on graded slopes. Erosion control

measures will include silt fences, berms, seeding, straw bales, soil roughening, and mulching of

the soils.

Topsoil will be redistributed and the original soil surface beneath the topsoil stockpile will be

roughened as presented in Section 242.100 and seeded with the seed mix described in Chapter

3, Section 352.

Methods used to evaluate success of revegetation and stabilization are discussed in Chapter 3,

Section 356.

231.400 Gonstruction, Modification, Use, and Maintenance of Topsoil

Storage Pile

Topsoil removed from the dritt pad sites will be stockpiled on the site, except at well site G-14

where it will be stockpiled approximately 1110 mile away. The estimated volumes of topsoil

stockpile for each site are shown in Table 2-1. The stockpiles will be sized as shown inTable 2-2.

The slopes of the stockpile will be 1 H:1V or approximately 450 during the construction phase. Soils

in these areas generally have an angle of repose greater than 50 degrees, making a stockpile with

1:1 slopes feasible. The steeper slope also help minimize the area to be disturbed. When space

is available topsoil will be stockpiled with slopes of 2H:1V.
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TABLE2.2

Topsoil Stockpile Dimensions*

Well No. Length (ft) width (ft) Height (ft)

G-1 55 35 16

G-2 156 50 20

G-3 70 60 17

G-4 110 35 17

G-5 90 65 21

G-6 105 30 13

G-7 80 70 6 to12

G-8** 168 60 6

G-g** 160 90 30

G-10** 170 80 65

G-1 1** 40 50 12

G-12** 60 80 18

G-13** 120 100 17

G-14A"* 120 60 11

G-15** 90 90 19

G-16** 100 80 12

G-17** 85 55 10

' These are approximate dimensions of the topsoil stockpile and construction dimensions may vary.
** The height represents the elevation difference between the lowest point and highest point of the topsoil
stockpile. The topsoil thickness will varywith the slope of the native ground surface. When stored on steep
slopes the topsoil thickness will be much less than the estimated height of the stockpile.

See Section 234.200 for detailed information on the topsoil stockpile(s).
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232.100 Topsoil Removal and Segregation

All topsoil will be removed as a single layer with no segregation. Topsoil will be removed using a

dozer and/or loader. Refer to Section 231.100 for additional details.

232.200 Poor Topsoil

No poor soils exist at the well sites see Attachment 2-1.

232.300 Thin Topsoil

Not applicable see Attachment 2-1.

232.400 Minor Disturbances Not Requiring Topsoil Removal

Topsoilwill not be removed along the fence line at the wells sites.

232500 Su bsoi I Seg regation

The B and C soil horizons will not be removed. Any small quantity of subsoil removed with the

topsoilwill not be segregated.

232.600 Timing

Topsoil removal will take place after all vegetation that could interfere with salvaging the topsoil has

been grubbed.

232.700 Topsoil and Subsoil Removal Under Adverse Gonditions
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The topsoilwill be removed first and stockpiled and the remaining soil horizons will be left in place,

except where natural conditions render removal operations hazardous or detrimental to soils

outside the disturbed area then topsoilwill not be removed.

Conventional Machines - In locations where steep grades, adverse terrains, severe rockiness,

limited depth of soils, or other adverse conditions exist that render soil removal activities using

conventional machines hazardous, soils will not be salvaged and stockpiled. Such conditions are

not likely to occur in these areas.

Substitute Topsoil - lmporting of substitute topsoil is not anticipated (Section 224).

233 Topsoil Substitutes and Supplements

233.1 00 Overburden Materials Supplementing and/or Replacing Topsoil

No overburden materialwill be used.

233.200 Suitability of Topsoil Substitutes and Supplements

No substitute topsoil is planned.

233.300 Physical and Ghemical Analysis

See Section 243.

233.400 Testing of Substitute Topsoil

No substitute topsoil is planned.
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234.100 Topsoi I Stockpi I ing

Topsoil will be stockpiled for later use in reclamation operations. The topsoil will be stored and

treated as outlined in Section 234 of this amendment. Refer to Sections 231 through 234 of the

M&RP for additional information pertaining to the topsoil at the Pace Canyon Fan site.

234.200 Topsoil Stockpile

Stable Stockpile Site - Stockpiled materialwill be placed on a stable site.

Protection from Contaminants and Compaction - To protect the topsoil from contaminants and

unnecessary compaction that could interfere with vegetation, the stockpile will be isolated from the

main surface area by a berm and/or silt fence. A sign designating "topsoil" will be installed on the

stockpile.

The topsoil stockpile will be constructed in such a manner as to allow access for repair of the pile

surfaces and diversion structures.

Wind and Water Erosion Protection - The topsoil stockpile will be protected from water erosion by

berms, which trap sediment runoff from the stockpile. The berms have been designed to

completely contain the 1O-year 24-hour storm event (see Attachment 7-1). The stockpile will be

surface pitted, gouged and/or roughened and revegetated using the grass seeds listed in Table 3-2

to prevent wind erosion.

Topsoil Redistribution - Stockpile soilwill not be moved until redistribution during contemporaneous

or final reclamation operations unless approved by the Division.
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234.300 Topsoil Stockpile Relocation

Stockpiled soil in jeopardy of being detrimentally affected in terms of its quantity and quality by

drilling operations may be temporarily redistributed or relocated on approval by the Division and

modification of this M&RP.

240 RECLAMATION PLAN

241 General Information

Reclamation of the degassification sites (topsoil redistribution, amendments, and stabilization) is

discussed in Sections 242,243, and 244 respectively.

242 Soil Red istri bution

242.100 Soi I Redistribution Practices

The topsoil will be placed after recontouring of the site has occurred. Topsoil will be handled when

they are loose or in a friable condition. The moisture content will be visually monitored and water

will be added as needed to enhance the soil's condition for handling. The approximate amount of

topsoil available for each site is shown in Table 2-1. The reclamation time line can be found on

Figure 5-15 for sites G-2 and G-3 and on Figure 5-26for sites G-4 thru G-17. C=5r€"'6#G'q

ffi

The topsoil will be distributed in two phases at well site G-2, the first phase will be the

contemporaneous reclamation of a portion of the pad area used during well construction (see

Figures 5-4, 5-8 and 5-12). During contemporaneous reclamation topsoilfrom the stockpile will

be distributed in the depths shown in Table 2-3.
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Final reclamation will occur at all well sites after venting of the methane gas is complete, venting

equipment has been removed and the well has been plugged. Well plugging will be delayed at well

sites G-2, G-5 and G-7, to allow additional time for venting of the gob behind the sealed panels and

to provide surface access to the mine. The surface at well sites G-2 and G-5 will be reclaimed in

200612007, however the wells will not be plugged. The surface at well site G-7 will be reclaimed

in 2008, but the wells will not be plugged.

The topsoilstockpile storage area and access road (G-2 and G-5) will be reclaimed following the

p |ugg ingof thewel ls f f i .TheacceSSroadstoG4,G-3 ,G-4 ,G-6 ,G-7 ,G-8 ,

G-9, G-10, G-1 1, G-12, G-13, G-15 and G-17 are pre-existing and wil l not be reclaimed. The

access road joining the pre-existing road to G-16 and the portion of the access road between the

topsoil stockpile and the well site at G-14 wilt be pocked/gouged and seeded during final

reclamation of the site.

Refer to Section 341 for additional information.

Soil Thickness - The topsoil will be distributed during contemporaneous and final reclamation in

the thickness shown in Table 2-3.

TABLE 2.3

Approximate Topsoil Distribution Thickness

Well Site No, Topsoil Thickness (lnches)

G-1" 7

G-2 30

G-3 12

G-4 28

G-5 22

G-6 12

G-7 12
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G-8* 12

G-9 12

G-10 18

G-11 12

G-12 15

G-13 14 -16

G-144 14 -16

G-15 14

G-16 14

G-17 12

* Wells G-1 and G-8 were never constructed.

Compaction - Prior to the application of topsoil, compacted subsoils will be roughened or loosened

for a depth of 18 to 24 inches. To prevent compaction of topsoil, soil moving equipment will refrain

from unnecessary operation over spread topsoil. The topsoilwill be in a loosened condition prior

to seeding.

Following the drying of the mud pit materials, the dirt excavated to create the mud pitwill be mixed

with the drill cutting and returned to the pit to prevent a boundary of hard material from forming in

the mud pit area that would hamper root penetration and then compacted to minimize settling.

Erosion - Care will be exercised to ensure the stability of topsoil on graded slopes to guard against

erosion during and aftertopsoilapplication. Post reclamation (contemporaneous and final) erosion

control measures will be surface roughing, mulching and seeding.

242.200 Regrading
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The areas will be graded to their approximate original topographic configuration, except as

requested by the land owners. Well sites G-1 1 and G-12 will not be return to approximate original

contour, refer to RA Attachment 2-3.

David Thayn representing the "Milton and Ardith Thayn Trust" has requesting that well sites G-11

and G-12 remain as constructed. Once the operator has finished using the sites, the mud pits will

be filled, the area leveled, topsoil will be distributed, and native grasses planted.

Refer to Chapter 5 of this amendment for additional detail.

242.300 Topsoil Redistribution on lmpoundments and Roads

The mud pits will be dismantled and filled following completion of drilling. See Section 2421Q0,

Compaction for additional information. Mud pits will be covered with the same amount of topsoil

as the rest of the site. The roads existing prior to starting the drilling program will not be reclaimed.

Access roads built to allow entrance to the drilling pads will be reclaimed and will receive topsoil

i n thesamedepthas the i rco r respond ingpadareaS.

243 Soil Nutrients and Amendments

The soils will be analyzed directly following salvage to determine if amendments are needed.

Testing of the topsoil will be done according to Table 6 of the Division's Topsoil and Overburden

Guidelines. The topsoil will be tested at a minimum for the following parameters: pH, electrical

conductivity, total carbon, SAR, water holding capacity, plant available nitrogen, and phosphorus.

Results of these analyses will be incorporated into Attachment 2-2.

244 SoilStabil ization

244.100 Protection and Stabilization of Surface Area
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All reclaimed areas will be stabilized to control erosion by application of mulch, tackifier, and

roughening of the surface. The areas will be graded to the approximately original topographic

configuration. Seeding will be accomplished with the application of seeds and mulch with a long

fibertackifierorbroadcast. MethodsofprotectionandstabilizationarefurtherdiscussedinChapter

3, Section 341.

2M.200 Mu lch Application

Mulch/tackifierwill be applied to stabilize the soil on all areas that have been regraded and covered

with growth media. For further discussion of revegetation practices to be utilized, see Chapter 3,

Section 341.

244.300 Rills and Gullies

Postmining Land Use and Revegetation - Rills and gullies that are approximately nine (9) inches

in depth and disrupt the postmining land use or reestablishment of vegetative cover will be

regraded and seeded. In addition, the repair of rills and gullies will assist in the maintenance of

water quality standards.

250 PERFORMANCE STANDARDS

251 Topsoil, Subsoil, and Topsoil Supplements Management

Alltopsoil, subsoil, and topsoilsupplements will be managed as outlined in Sections 230 and240.

252 Stockpiled Topsoil and Subsoil

Allstockpiled topsoil and subsoilwill be managed according to plans outlined in Sections 230 and

240.
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SoiI Inventory snd Asscssment
Degasification Borehole Locations

GIs, G16 e, Gl7

Dugort Canyon Mine

Infrcdnction

This soil inventory and assessment was conducted to identifr and evaluate the soil rc.sources at
thr.ee proposed methane gas ventilation borehole sites in the Pacr Canyon afree atthe Dqgout
Canyon Mine in Carbon Ccnrnty, Utah. the sites are idenffied 4$ G-15, G- 16 and G-17. They
are lcrc,ateA in Sections 18 and 19, T13S, RI SE and are apprcximately 2 Yt rciles east of the
mine Wrtelsite.

$etting

Tlre sites alre located in the Book Cliffs ane& at approximately 7 rffiO to 8r2OO feet in elevation
in steep morntainous toeqgraphy. Soil parcnt materials are composed of sandstone and slwle
bedrock and colluvial materials. Vegetatiol is primarily Douglas fir anda$pen on the cooler
north t^caWslopes, with senriceberry, sageblush and skbrush nlot gthe ridges.

Pnecipitation is about 16 to 2O inches annually and soil temperaturre regimes are frigid and
cryic (averags ffinnltemperatures of abqrt 36 to aO &grees f,)

Pnocedures

Fieldwork wru conducted on October 3 and 7r 2@5. Site and soils information was ot*ained
by oboentations and procedures consistent with a &tailed soil sunrey. A $pade and soil aruger
were used to identiff soils. Representative soils were dercribed at each site and spot checks for
topsoil thickness were made thrcughorrt each location. Photqgraphs and site sketches were
u$ed to document site a/d rcil conditions.

A limited number of soil samples wene taken of rcprresentative rcils to further clwrastenzn the
soil$ and heh in makfuig soil $dtability ratfus. the samples were $rbmitted to Inter-
Mountain laboratories, $heridan, Wyoming for analysis.

Soil suitability was evaluatel based on guidelines from the Utah State Division of oil, Gas &
Minfurg.

$oil Resources
General Overyiew

Tlre area has been nurppA at theorder 3 intensity level as part of the Soil Suruey of the Carbon
Arta, Utah by the Soil Consenration $eruice, nonr the Natural Resonrces Consenration Senrice.
Each of the drill sites are located neaf, the transition of trro soil map units Tlte soil
map units identified near the sites are 97 and 62 at G-15, l3 and gT at G-I6, and IO3 and 97
at G-17.

CnryprrFItdCarWA,
Dagaic@rln rMfrE

bflhtsnoy&Assssffi
AqafiAn Me.lple Leatons, G I 5, C I 6 G I 7
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Tlrese soils range from shallow over sandstone and shale to very deep on colluvial materials.
They have thin to very thick dark mlored topsoil layers and subsoils thilt are clayey to very
stony.

The geneml rcils in the areaare classified as follon's:

Ivlap Unit I3:
IvlapUnit 62:
Iv{ap Unit 97:
tvlnpunit 1O3:

Cabba family:
Comodore:
Guben:
Midfok
Ruttulee family:
Senchert:
Tszn:
Tra5:

Cabba family - Guben - Rock Outcrcp complex
Midfork family - Comodorc complex
Rothrlee family - Trag complex
$enchert -Tcrzs frmily complex

lnamy, mixed (caleareoas), supennctive, shallow Tlrpic Ustorthents
Intmy r skeletal, mixe4 superactive, Lithic Haploborolls
Ioamy, skeletal, nixe4 snrperactive, Tlpic Calciborolls
Lmmyrsheletat mixed , $gric Haplocryolls
Fine, loamg mixed super:active, Tlpic Haploborolls
Fine, Iemy, mixe{ superactive, Pachic dgricryolls
Fine, lmmy, mixe4 superactive, Pachic Calcicryolls
Fine, loamg nixe4 snperactive, I};dc ergiborc[s

$oil Resourrces at G-I5

This site is located atthe toeslope of a dr 
'auage 

dissection (small side canyon) and is about 5O
percent disturted by a rc44 slopecut and filL The general vegetatiur is Douglas frr, nwple,
snowberry, and a few junipers. Tlre undisturibed dop" above the rnr,d has a southeast aspect
with a 35 to 45 percent gmdient.

Tlre soils have formed in colluvium derived from sandstone and shale. They are well drained
and have moderate pemeability. Dark colored srrface soils (topoil) are tlryically lS to 20
inches thick andhave loam texhrre. Subsoils arc brown , cobbly loam to clay loam. fire topsoit
layer is thimer and there are more sfiones and boulders near the north end of the site thart at
the southern end The site is at a transition of the frigid and cryic rcil temperature regimes,
havfutg $oil$ similar to Trag atrdthe Midfork family. IIrere is an incrcase in clay in the subeoil
compared to the surface b'ut it is a weak argi[ic hanzsrr. The subsoil rock fregment content is
estimated at abaut 30 to 4O percent while the surface is abqrt I5 to 25 percnt.

$oil Resqrrces at G-16

this site is along a n^rrcw ridge in a slight ssddle ftigh at eachend and dropping steeply off to
the sides). Most of the site has been prcviously distu$ed and reclaimed with a ptttet surface.
The general vegetation is mostly senricebeny, sagebnrsh and gra$ses. Slopes on the site are
afu* 15 to 2O prc*ntgradient andthey increase to abort 45 percent o,ff frtom the sides,

The soils have formed mostly over a yellowish brcv,rn colored shale with remnants of sandstone
rock fragments at the surface. the di$tut*npodion has mixed soil material$ abont lO to 14
inches thick over sft, weathered shale. the undisturbed portion is mostly represented fu alroat
six inches of topcoil over clayey subsoil incrcasing in shale content lrdth dr.pfiL Weathered
shale with essentially no soil material is at abat 1O to 2O inches. Thicker soils are present in
the sontheast @tner of the site, where up to 14 inches of dark colored sarfare soil is lnresent.

W
oesaqiaed,rm,tffffiL,,
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The shallow mils are similar to Cabba and these thnt are moderately deep are similar to
Rothrlee and Doney. Tlre Rothrlee soils lwve a thieker derk colorrd topsoit lnyer thnn the
Doney soils. Tlr"y are,Wh 2A b 4O inches deep over shale. Surface soils ane tlryically loam to
silt loam and subsoils ase silty clay loam. Tlrese soils arc mildly alkaline to moderately alkaline
( glfJ7.4 to 8.o).

Soil Resonrces at G-tT

this site is along a ndge thnt benches off to the north. Vegetation is mostly sagebnrsh and
urith as1ren b"ing present in the northwesil corner. fire elevation is afufi 8,2OA

feet and slope grcdient is about 15 to 2O perent About a thirrd of the site is dishrbed firom a
rcadwhich runs alorg,the sonth portion,

Tlre soils at this site ra4ge from very shallow to very deep. Toprcils arc lacking on encded spots
on shale near the ruad atld. are dark colored to nearly five feet in depth orr the northern si& of
the site. The deeper soils ilppar tabr- developed in local alluvium in a slight sn'ale position.
Soil textures are silt loam to silty clay loam in the soil matrix and $itty clay in the weathered
shale. Subaoils are high in carbonarcs.

The deep soils are similar to the Tszn family atrd the modemtely deep soils are similar to the
Senchert family. ShaIIow soils are similar to Cabfu.

soil Tesfing Rcsldts ndsuitability Asses$ment

Eight soil samples were analyztn by Inter-Mountain laboratories, Ine., $heridan, Wyoming.
The asoil Analysis Reportz is enclosed along with e @Hl containing interprretive notes. Tlrese
soil samples were only for reference andnot intended for complete soil charac{edzahort

$ite

c- I5
G- I5
G- I6
G- 16
G- I6
G-17
c-t7

Table 1: Soil Sample ldentificetion

Depth (lnches)

O-14 Profile No. I , A andUpper B Horizon, IO n. 3/2 - 3/3
14-24 ProfiIe No. I, BT Horizon 10 n 4/3
0-6 Pnofile No. 1, A Horizon,IOYRS/Z
6-12 Prrofrle No. I, AB Horizon r2.S lR 5/3
20-26 Profile No. 1, BC Honzonr4.S m.6/4
0-6 Spot checlg surface of eroded spot
O-15 Pnofile No. I, Aandupper 1xrrt of B horizon 7.5 n 3/2 - 3/3

The soils are ntedas ogood' andofair'based on soil zuitability evaluation citenagiven by the
State of Llteh, Department of Natural Remurces, Division of OiI, Gas and Mining in
aGuidelines for Management of Topsoil and Overlxurden' dtvrft ofJune 2N3.

CeWnn&IConryty
DttgoutCerpMire
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$oil Testing Result$

CeWrrulCotrpory
DagffiCeryorrMttp
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Table 4. Soil and Spoit Suitebility/[Insuitebility Evaluation

GOOD FAIRCRITERIA

Saturatimo/o

pH

EC (mS/cm 25"C)

SAR Ab

%CaCO3

Te:<ture "

Total Orgpic
Carbon

Available Water
Capacityd

Kfactoro

0 t o 4

0 t o 4

> 0.10
moderate

< 0.37

4 t o 8

5  to l0

0.05 to0.l0
low

o.37

45
>80

5.5 to 6.0
8.6 to 9.0

8 to  l5

l0 to 14

<0.05
very lorv

>0.37

25 to 55 >56 - 80

6.5 to 8.2 6.0 to 6.4
8.2 to 8.5

< 5.5
> 9.0

> 1 5

> 1 4

<15 15 - 30 >30
n l

sl,I, sil, sl" vfsl" fsl T; sicl, sc, ls, lfs sic s, sc, o, cos, fsr vfs g, Vcos

<l0o/o lO%

" For clay tefirned soils rmacceptable is SAR >14. For smdy telCured soils unacceptable is >20.
o Fo, most Western soilg the SAR to ESP rclationship is usually I : I, up to ESP F 20. If SAR>20, tlrcn deternrine ESP.
@vangeloq 2000.)
c s-sgnd, l= loam, si: silt c- clay, rF v€ry, ts fine, cmoarse, Fgravelu A.ruil"bl" Water Capacity is adjustedforto<ture and SAR
1( ftctor rmmmendatioas &m the USDA SoiI Conserratim Serrrice. I 978. National Soils tlalrdbook Notice 24. (3t31nq.
NSH Part tr -403.(a). For Prime Farmland sofu the K factor times the perrcent slope sbould be a ralue of filie or less for
mininal erosion ba?frn.

PARAI\{EIERS

Sohftle Selelfim

AvarllableBorm

AcidlBase Potential

Table 9. Acidity/Toric$ Evaluetion

> 0.15 mgftg t

>0.10 mdkg a'

>5.0 mg/kg

< 0 tms CaCq /1000 tons overbunden

t 
*r...pt"ble level for the rmting zore (top four feet of fill) and/on epbeoeral drainages with 100 year flood plnins,

top 4 feet fill
')' tmacceptable level for the top 4 feet of fill in surface-water inrpoundrnents.

-1 unacoeptable level for intermitteirtfterennial dnainages including 100 year flood plains
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Field Soil Profile Description Notations

This is a guide to assist in understanding the notations on the soil description forrns.
These are not all inclusive but are meant to apply to common situations in the motrntains
and foothills of central Utah.

llorizon:

Standard letter designations used for soil layers- Commonly used designations are:

A Surface layer usually of dark color due to accumulation of organic matter; topsoil.
B Altered soil layer, often associated rvith subsoil.

BT -Increase in clay
BK -Increase in carbonates
BW - Color or structure change
Relativelyruraltered parent materials from which the soils have formed.
Hard bedrock; as sandstone
Soft bedrock; as shale

A "8" horizon may have dark colors and have highto moderate amounts of organic matter but be
designated as a "B" horizon due to soil changes as noted above.

Depth:

Depth interval of the soil layer- Usually e:cpressed in inches unless noted otherwise.

Color:

Dry and moist colors are based on the Munsell Soil Color Chart and give the hue, value, and chroma.
Connoutive color descriptions may be added.

Texture:

Texture and texture moditier abbreviations

C
R
CR

S Sand
LS Loamy Sand
Gravely
SL Sandy Loam

Extremely Gravel
Loam
Silt Loam

silt

Structure:

SCL Sandy CB
CL Clay Loam CBV

SICL Silty CIay Loam CBX

Silty Clay CN
Clay CNV

cT{x

Cobbly
Very Cobbly

Extremely Cobbly

Channery
Very Channery

Extremely Channery

GR. Gravely
GRV Very

Gru(

SH ShaleySIC
c

L
SIL

SI

Grade
w
M
S

Weak
Moderate
Sbong

Size
VF Very Fine
F Fine
M Medium
CO Coarse
VCO Very Course

T)'pe
PL Platy
GR Granular
SBK Subangular Blocky
ABK Angular Blocky
PR Prismatic
W Weak Massive
S Strong Massive
SG Single Grained



Consistency:

Reaction:

Horizon Boundaries:

Distinctnesj

Topoeraphy

Moist
Loose LO
Soft VFR
Slightly Hard FR
Hard FI
Very Hard VFI
Exhemely Hard EFI

Loose
Very Friable
Friable
Firm
Very Firm
Extremely Firm

Wet
NS
SS
S
VS
NP
SP
P
VP

Non Sticky
Slightly Sticky
Sticky
Very Sticky
Non Plastic
Slightly Plastic
Plastic
Very Plastic

Reaction Class
Strongly Acid
Moderately Acid
Slightly Acid
Neutral
Mildly Alkaline
Moderately Alkaline
Strongly Alkaline
Very Shongly Alkaline

b
LO
SO
SH
H
VH
EH

Effervescence (10% HCL) pH
5.1 -  5 .5
5.6 - 6.0

EO Non-Effervescent 6.1 - 6.5
SE Slightly Effervescent 6.6 -7.3
EM ModeratelyEffervescent 7.4 -7.8
ES Strongly Effervescent 7 -9 - 8.4
EV Violently Effervescent 8.5 - 9.0

> 9.0

A
C
G
D

S
w
I
B
and the

Abrupt (<2 cm thick)
Clear (2 to 5 cm thick)
Gradual (5 to tS cm thick)
Diffirse (>15 cm thic$

Rock Fragments:

Smooth (the boundary is a plane with few or no inegularities)
WaYy (the boundary has undulations in which depressions are wider than they are deep).
Iregular (the boundary has pockets that are deeper than they are wide)
Broken (at least one ofthe horizons or layers separated by the boundary is discontinuous
boundary is intemrpted).

Expressed in percent by volume by size.

GR
CB
ST

Gravel
Cobbles
Stones

Ouant8
F Few
C Common
M Many

BL Boulders
CN Channers
FL Flagstone

Very Fine
Fine
Medium
Course

Roots: Roots are described in terms of quantity and size. Quantity is given first followed by the size class.

Size
VF
F
M
CO

Quantity classes of roots are defined in terms of numbers of each size per unit area. One (l) square
centimeter for very fine and fure roots and one (1) square decimeter for medium and coarse roots.



Few: Less than I per unit area of the specified size
Common: I to 5 per unit area of the specified size
Many: more than 5 per unit area of the specified size

The size classes are:

Very Fine: Less than I mm in diameter
Fine: L to2 mm in diameter
Medium: 2 to 5 mm in diameter
Coarse: 5 mm or larger in diameter
Roots larger than l0 mm in diameter may be described separately.
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APPENDIX tV

GUIDE FOR TEXTUR.A.L CLASSIFICATION IN SOIL FAMILIES

100

/r

/ * ,

\

.F

i F. . :

2A
\

%a%%
(--- Sand Separate,

* Clay-sizc carbonate is rrearcd as si l r .
** Very l jnc sand (0.05 - 0. I is rreared as silr tbr family groupings:

coarsc l 'ragments are cr-rnsidered the equivalent- of cgarse sand
in tlre hounclar;* hetrvccn rhc silty and ioamy classcs.

COMPARISON OF PARTICLE SIZE SCALES

o s
?oo e, J oo

Vo

slevc Opehlng In Incbes L.S.  Standrrd s lere Numbers

USDA
GRAVEL SAND SILT

CLAY
Coersc Mcd ium Flnc

V.t]
Corruc Coersc Irlcdlum Flnc

Vcr-t
Finc Corrsc Flnc

UNIFIED
GRA\EL SAND

SILT OR CLAY
Corrre Flnc Corrsc Mcdlum Flnc

AASTHO

GRA\TEL OR STONE SAND SILT - CLAY

Corrse Mcdlttm Flnc Corrrc Flnc silt Ctry

r0o tc to t0 3 1 
-i------Tf 

o'rt 0.1! 
-oJ-o.rrr 

..og 0.02 c.or e.oo5 c.cot c.ccl

Grefn .Slze In Mll l l rnaters



Exhibit 618{, Texfire Tlialgle and Parddesize,'r4ryit! of AASEIO,.IISDA aad,Unifrd
Classification Systems.
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1l-Cahba famlly, {0 to 70 percent rlopes. This
shallow, well drained soil is on mountain slopes. lt is in
the viclnity of Wattis and in the Deadman Canyon area. lt
tOrmed in colluvium derived domlnantly from sandstone
and shale. Slope is mainly 40 to 70 percent but it is 30
to 50 percent in about 25 percent of the unit. Slopes are
100 to 200 feet long, are concave or convex, and
dominantly have south aspect. The present vegetation in
most ar€as is mainty pinyon, juniper, Indian ricegrass,
Salina wildrye, and birchleaf mountainmahogany.
Elevation is 7,200 to 8,600 feet The average annual
precipitation is 14 to 16 inches, the average annual air

temperature is 42 to 45 degrees F, and the average
freeze-free period is 80 to 120 days.

Typically, the surface layer is light yellowish brown
extremely stony fine sandy loam about 2 inches thick.
The underlying material to a depth of 15 inches is light
yellowish brown gravelly loam over soft sandstone.
Depth to sandstone ranges from 10 to 20 inches.

Included in this unit are about 10 percent soifs that are
similar to this Cabba famify soil but have bedrock at a
depth of 2O to 40 inches and about 5 percent Rock
outcrop.

Permeability of this Gabba family soil is moderate.
Available water capacity is about 1.5 to 3.0 inches.
Water supplying capacity is 3.5 to 6.0 inches. Etfective
rooting depth is 20 to 40 inches. The organic matter
content of the surface layer is 1 to 3 percent Runoff is
rapid, and the hazard of water erosion is very high.

This unit is used as wildlife habitat, rangeland, and
woodland and for mining operations

The potential vegetation on the Cabba family soil
includes an overstory of pinyon and Utah iuniper with a
canopy of 30 percent. The understory vegetation is 45
percent grasses, 10 percent forbs, and 45 percent
shrubs. Among the important plants are birchleaf
mountainmahogany, black sagebrush, Salina wildrye, and
needleandthread.

The sfte index for pinyon and Utih luniper is 50.
Average yield is 6 cords of wood per acre. The potential
is poor for production of posts or Christmas trees. This
unit is severely limited for the harvesting of wood
products because of the steepness of slope and the
hazard of erosion. lf wood products are harvested, the
slash should be lett scattered on the surface to protect
the soil from erosion.

This unit is not grazeable by livestock because of the
steepness of slope.

This map unit is in capability subclass'Vllle,
noninigated, and in the Upland Very Steep Stony Loam
(Pinyon-Utah Juniper) woodland site.

i .

26-Doney famlly, 50 to 70 percent slopes. This
moderately deep, well drained soil is on mountain
slopes. lt is in the vicinity of Bruin Point and Price
Canyon. lt formed in residuum and colluvium derived
dominantly from siltstone and shale. Slopes are 100 to
300 feet long, are slightly concave, and dominantly have
south and west aspects. The present vegetration is
mainly Salina wildrye, bluebunch wheatgrass, mountiain
big sagebrush, snowberry, and lupine. Elevation is 8,100
to 9,500 feet. The average annual precipitration is 16 to
20 inches, the average annual air temperature is 38 to
45 degrees F, and the average freeze-free period is 70
to 100 days.

Typicalty, the surface layer is brown stony loam about
4 inches thick. The subsoil is pale brown loarn 11 inches
thick. The substratum to a depth of 35 inches is light
gray loam over shale. Depth to weathered shale ranges
from 20 to 40 inches.

Included in this unit are about 10 percent Pathead
extremely stony loam on side slopes, 5 percent Rottulee
family loam in drainageways, and small areas of a
Midfork family soil that has slopes of 50 to 70 percent
and has north and east aspects, Rock outcrop that
occurs as ledges, and Curecanti family soil in the Price
Canyon area.

Permeability of the Doney family sctil is moderate.
Available water capactty is about 4.5 to 6.0 inches.
Water supplying capacity is 7 to 11 inches. Effective
rooting depth is 20 to 40 inches. The organlc matter
content of the surface layer is 1 to 3 percent. Runotf is
rapid, and the hazard of water erosion is moderate.

This unit is used as wildlife habitat and rangeland.
The potential plant community on the Doney family soil

is 60 percent grasses, 15 percent forbs, and 25 percent
shrubs. Among the important plants are Salina wildrye,
prairie junegrass, bluegrass, and snowberry.

This unit is not grazeable by livestock because of the
steepness of slope and the hazard of erosion.

This rnap unit is in capability subclass Vlle,
noninigated, and in the Mountain Very Steep Loam
(Saline Wildrye) range site.

o,



a-€eromrill famlty:gaXt6 eonrylier: Thie q.
umt hon'nrqrntain slones, in the areq of Frie€ GanXon'
SleFg' e[e, 4S to 7O pereen!,, S0, tg' 4OO. feafils€i and,
plane tr* ooneve. Eleva{ion h ?;QOC, tq.9,@0, f@1. TFie
ewmge anr*d Br,eeipiEffot+ is @rS' t6,to 2Q.kuhes,
the averqp. anerql, ak'temperarure is, ffi te 45 deqrae*
F; and frte' aremgp. treerc-trae Peri0d Ls 0O b tffF &ye

This unit h 30, par'eent Qurwen$ ta{flibr losrt' 50 to ?O
perqqr* Wasfi S percent Fdhsad, $Cefi* hthtery
fffie$@ Mt, 4O teTO pq,eent qhpe$ a5 Hffit
Fathdortme$ stm,ty l@ry,li 0O tq,7.,Q prsentdopest
end; P ptrecrit eth€r $oil$,, furt 1O psraent of he, unit
has $tqpee ef €'tq S0 Fraent. T',he'Qsaaqnti Enry,soil
his, st*sffast andrso.utheafitaspocts and ls along:smalli
stabitlaed drainagguays; and, the, otherr golb are
intermingrbd, tlrougfiorrt the trnit..

lnckrhd in &ig, unit ar:e fuut 1Q.per,eent Perma femlly
sofls ur eaFlqgeilmyq 7 percentt!fidfiot* famify soib tfnt
have, $opes, of SS to 7'S pereent ar.d are'ih fte, dmper
drainryncgp; asrd smdt sr.qts of $ermheftfarnity'soile
in cqrrcave argg$.

Tha Qrrecanti'family scrit is veryi de€paruf wetl
drained. lt fonned in colluvfumr der:tved dominantly from
sandstone and:*tda Tfte prasent vegetation is mahly
Qarnhel, oak; snonb€ily, slender wheatgrasg, and
Sapdberg bluegrass

Typrieafly, the upper part of the surfiace layer h dark
gray-ish brown loarn about 7 inches stfck and the lower
pqrf io brorm veryj $tony loam aboL* I hche $iek The
subsur{aca fay-er is wry pab brcwn v€ry stony toarn
ahoqt 5 inches trick The subsoil t'o a depth of 60 irrche:
or rnoK}b pale brrowro very stmy harn,

Perneabili$'qf tt€ Cureeantl famry sof,, b moderate.
Available water capaoity ie about 5-C tc Q.5 hncfns.
Water sup.prying capacfry h,8 to, 12 irrches" Ethcthle
roolirq: depth,is 6o inches or mars- The ansanb matter
eqntent sJ the. surlace layer is 3,b,5 percent- Runotr is
fiaprd* and the,hazard of water erssion is suere^

The k{tead erffemely bouldery fin€ sandy loa* b
mderately &ep, ard welt drained- lt furtrled in colfuvium
derived dominanttf fr-om sandstone and shale- The.
present vegetatiran is mainty qrlleaf rnourtiainmahosr,ry-
Salina udldrye and Gambel oalq

Ty-pleally, ttle surtae€. tey.er is pale brown arlrerneU
bouldgry fir,p. sandy barn about 4 inches, fihk. The,
underfying r-natsial h adepth of ffi hehes is pah* brown
and very, pab bown vei,X stony gnc sandy loatru Depttr
to, hard sandstone ranges ftosr 20 to 4tl lnctps"

Fermeabiti$: of'sris Pahead safl [s rnoderafe- Ava$abfe
water ffipacftyb ahout 1"8 to.S"S klofrss, Water
supplying epacity is 4.O tc &5. ftrclres. Effeetive roeting:
dpth is 20 to,4O inches" The orgranio matter conler* ot
the str$aoe lay,er is. 1. ts $ percent, Runoff b r.dd; and'
the l,wer.drqf uratar eroeionis slight

Tlm Fathad exftemely stony l@m h m@ata$: dmp
qrd wd drained. I't"fsrned in Coltwftra dertv€d
domhantly ftorn sardstona afld shafa. The pr€sent
vdgehtion:is mahly Salinawftffye, bfack sagebrueh, and
uyinter.tat,

T,ntealln the. $rlaco lqyer ie brmm' ardrsnety stqnl4,
lqfin. abotrt *. inqtns trhfu" Ttta trdafifi€l nraterhf,to a
depth ef aO hctr6 h pale brown ver.y,eobbty bant
$arffitene b at a daSl. of 80. b 4@ hehs.

FewneeHllty. af thi$ Rdhed, ssrl ls, no&rub. Awlhfite
wailer oqFspftV ls about t to I inq*€s- ttt*ater Wffi
Eapac*W.ls 8.S to, S5 lncfre$" Efffihte rootftrg dtqsh is
20ts 40inqttea The o4nnie nnltcreEnter$ef the
surfqee lay,er, is t to: S pel rrt. Rrrpff h rcpfril, and fi'e
ha!frrd. of' unter' emoshe lc. sligtrt

This unit is r.rsqdj m. nr.q*in* wildflfe hsitet, and
reqe*tiqn aretrh

The,potaniiat danfi oonmurdty on;the Aureean$ ffinity
sd is g$ percent gtress$- 10 peroent fur,bs and S$

The potentid plenf cofiununity on the Patraad very
bouldery fine sardy loam is 3'5 purcent grasses, 15
percent forbs, and 5O peruont stmft& Among the
importrnt plants ars cur*eaf mormtainw+ahogany, Sallna
wildrye, Utah serviseberry, and snoubery.

This soil is not grazesle by livestoc* because of the
steepness of stope.

The potential plant corunmity on ilte Pathead
extremdy stony loem is @ percwrt grasseu, t5 percent
forbs,'dnd 25 perceril strnbs. Among tha lmpoitant
plants are Safina ufldrye, Brairie iunegress, bluegrass,
and snorvberry.

This soil is not grazeable by livestock begslse of the
steepress of slope and lhe hazard of erosbn

This map unit is in capability subclass Vlle,
noninigated. The GurEcanti family sofl is in the Mountain
Very Steep Loam (Oak) range,slte. The Pathead very
bouldery fine sandy loam is in the Mountain Very Steep
Stony Loam (Curlleaf Mounhinmahugany) range site.
The Palhead extremely storry loam is in the Mountain
Very Steep Loam (Saline Wildryel range site,



47-Guben-Roek OUtCrOp complex. This map unit is
on mountain slopes. lt is in itre gook Cliffs, north of
iefperand wesi of the Green River. Slopes are 50 to 80
p"r[ent, I OO b 200 feet long, and. plaJre to convex. The

iresent' vege tation is mainly 
-Dou 

gl as-f i r, servicebery'
birchleaf m-ountainmahogany, mockorange, a_nd western
wheatgrass. Elevation rdngds from 5,000 to 9,500 feet
hrt is iominantly 6,000 to 7,500 feet. The average
annual precipitaiion is about 16 to 20 inches, the
average annual air temperature is 38 to 45 deg^rees F,
;nd tlie average freezs-free period is 60 to 100 days.

This unit is 55 percent Guben extremely bouldery fine
sandy loam, S0 to B0 percent slopes; N percent Fiock
outcrop, and 25 percent other soils. The iomponents of
this unit are so intricatefy intermingled that it was not
practical to map them separately it tne scale used.

Included in this unit are about 12 percent Midfork
family soils in concave areas and ld percent Comodore
yery stgny fine sandy loam, moist, intermingled
throughout the unit. Also included are smaf areas of
Perma lar.nily soils that have slopes of 60 to g0 percent.
- The Guben soil is very deep and welt drained. lt
forlne-d in colluvium derived dominantly from sandstone
and shafe. Typically, the surface is covered with a mat ol
partially decomposed needles, twigs, and feaves about
0.5 inch thick. The surface tayer is brown extremely
bouldery fine sandy loam aOdpt 7 inches thick. Thd
subsoil is brown very stony loam about 17 inches thick.
The substratum to a depth of 60 inches or more is light
brown very stony loam.

Permeability of the Guben soil is moderate. Available
water capacity is about 3.S to 5.0 inches. Water
supplying_gaoacitv is 8.s to 12.0 inches. Etfective rooting
dgnlh is 60 inches or more. The organic matter content 

-

of the surface layer is 3 to S percent. Runotf is
moderate, and the hazard of water erosion is slight.
. Rock o-utcrop consists of areas of exposed be?rock,

dominantly interbedded sandstone and'shale. lt occurs
as ledges.

ThiJunit is used as rangeland, wildlife habitat,
woodland, and recreation 

-areas.

The potential vegetation on the Guben soil includes an
overstory of Rocky Mountain Douglas-fir and pinyon with
a canopy of 50 percent. The understory vegetation is 40
p.erc.ent grasses, 15 percent forbs, and45 percent
sfrubs. Among the important plants are Salina wildrye,
wheatgrass, birchleaf mountaihmahogany, and
snouberry.

This unit is severefy limited for harvesting wood
products because of the steepness of sbpb, the hazard
of erosion, and stones and boulders on the surface.

This unit is not grazeable by livestock because of the
stedpness of slope.

The Guben soil is in capability subclass Vlle,
nonirrigated, and in the Mountain Very Steep Stony
Loam (Douglas-fiQ woodland site. Roit outirop is-in
capability subclass Vllls. ft is not placed in a wbodhnd
site.

I



. lt$-fpg stony loam, 30 to 60 perctnt Coper.
This deep, well drained soil is on mountain slopes east
and west of Pleasant Valley. lt formed in collwium and

'1 allwium derived dominantly from sandstone and shale.
"i Slopes are 200 to 300 feet long and are concave to

convex. About 75 percent of the soil has slopes of 30 ts
50 percent. The present vegetation in most areas is
mainly mountain big sagebrush, bluebunch wheatgrass,
bitterbrush, rabbitbrush, and lupine. Elevation is 7,600 to

, 7,900 feet. The average annual precipitation ls 16 to 20
inches, the average annual air temperature is 36 to 40

9eg{ees F, and the average freeze-free period is 60 to
80 days.

Typlcally, the surface layer is dark grayish brown stony
loam about 10 inches thick. The subsbil is dark grayish
broryn clay loam about 26 inches thick. The subitratum
to a depth oJ 60 inches or more is dark grayrsh brown
and very pbfe brown clay loam.

Included in this unit are about 5 percent soils that are
similar to the Trag soil but have a ihin surface layer, S
percgnt soils tfat are simifar to this Trag soil but have a
borldery loam'surface layer, S percent foils that are
similar to this Trag soil but have 15 to 35 percent rock
fragments in the subscil, 5 percent Falcon stony sandy
loam, and 5 percent Rock outcrop.

Permeability of this Trag soil is moderate. Avallable
water capacity is about 9.0 to 10.S inches. Water
+pplyrng capacity is 10 to 16 irrches. Effective rooting
depth is 60 inches or more. The organic matter content
of the surface layer is 3 to 5 percent. Runotf is,rapid,
and the hazard of water erosion is high.

This unit is used as rangeland and wildtife habitat.
The potential plant community on the Trag soil is 60

percent grasses, 10 percent forbs, and 30 percent
shrubs. Amorg the lmportant plants are Salina wildrye,
bluegrass, mountain big sagebrush, and snoubeny.

lf the desirable forage plants are mostly depleled,
brush management and seeOing can be used-to improve
the rangeland vegetafon. Suitable brush management
practices include prescribed buming, chemical,spraying;
and mechanical treatrnent
. The suitatlility of this unit for rangeland seeding is poor
because of the steepness of slope. Plants suitable for
seeding include those native to this unit and intermediate
wheatgrass, smooth brome, regar brome, slender
wheatgrass,.and alfalfa. The suitabilig of the unit for
grazing is poor because of the steepness of slope.

This map unit is in capabllity subclass Vlle,
noninigated, and in the Mountain Loam (Saline Wldrye)
range site.
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This chapter presents a description of the biological resources found on the Dugout Canyon degas

wellsite areas.

311 Vegetative, Fish and Wildlife Resources

Vegetative, fish, and wildlife resource conditions in and adjacent to the proposed degassification

wells are discussed in Section 320 of this submittal and the approved M&RP.

312 Potential lmpacts to Vegetative, Fish, and Wildlife Resources

Potential impacts to vegetative, fish, and wildlife resources and the associated mitigation plan is

presented in Sections 330 and 340 of this chapter.

313 Description of Reclamation Plan

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

suitable for the post mining land use is presented in Section 340.

320 ENVIRONMENTAL DESCRIPTION

321 Vegetation Information

This section and the approved M&RP contain the environmental descriptions of the vegetation for

the permit and adjacent areas.
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321.100 Plant Gommunities Within the Proposed Permit Area

During June 2003, the degassification well sites were surveyed by Patrick Collins, Mt. Nebo

Scientific. The report and survey for the areas are included in Attachment 3-1. The site for G-6

was moved to a pre-disturbed exploration well pad, the plant communities described in Mr. Collins

report reflect the undisturbed portions on the north and south edges of the well pad. Vegetation

information for G-7 was obtained from a report prepared by the NRCS Range Management

Specialist, Dean Stacy (refer to Attachment2-1 and 3-1) and the Patrick Collins survey prepared

forwell site G-3. A photograph of the G-7 site is included in Attachment 3-1. Well site G-3 and the

access road can be seen on the photograph.

Avegetation survey of wellsites G-8 thru G-12 was completed in July 2005 by Patrick Collins, Mt.

Nebo Scientific. These sites have all been pre-disturbed, with a road running through the center

of G-8 and remnants of logging activity at both G-9 and G-10. Approximately fifty percent of the

well pads at sites G-11 and G-12 are existing roads which have no topsoil or vegetation. The

remaining area at site G-1 t has been disturbed, except for a small portion on the west side of the

site. Well site G-12 has evidence of disturbance above the road cut however both soil and

vegetation are intact. The reports and surveys for the areas will be included in Attachment 3-1.

The vegetation survey of well sites G-13 thru G-17 were completed between July and September

2005. The reports and surveys for the areas are included in Attachment 3-1. At well site G-13,

the surface ranges from relatively smooth and non-stoney to very stoney. Portions along the

southeast edge are too stony for soil salvage. The G-14 well site has been disturbed by logging.

The road to G-13 and G-14 are existing roads, however, the soilwill be bladed to the side of the

road at site G-14 and replaced during reclamation.

Well site G-15 is about 50 percent disturbed by a road, slopecut and fill. The undisturbed portion

of the site is a slope with a southeast aspect (35 to 45 percent gradient). Well site G-16 was

previously the site of an exploration hole, having been disturbed and reclaimed. The topsoil on
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the access road to G-16 will be bladed to one side of the road and replaced during reclamation.

At well site G-17 approximately one-third of the site is an existing road.

321.200 Land Productivity Prior to Mining

Productivity of the well site lands prior to mining are shown in Table 3-1 . Refer to Appendix 3-1 for

a copy of the NRCS letter pertaining to productivity.

TABLE 3.1

Land Productivity

Well No. Productivity (lbs.)

Per Acre

G-1 (Previously Disturbed) 100

G-2 1,500.

G-3 1,500*

G-4 (Previously Disturbed) 150

G-5 1500*

G-6 (Majority Previously

Disturbed)

300*

G-7 1200*

G-8 (Previously Disturbed) 1200

G-9 (Previously Disturbed) 1000.

G-1 0 (Previously Disturbed) 1 000*

G-1 1 (Previously Disturbed) 1 000*

G-1 2 (Previously Disturbed) 1 000.

G-13 1 000.
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G-1 4 (Previously Disturbed) 1 000.

G-1 5 (Previously Disturbed) 1 000"

G-1 6 (Previously Disturbed) 1 000*

G-1 7 (Previously Disturbed) 1 000*

Reference Areas

Sagebrush, Snowberry, Grass

(G-2, G-3, G-4, G-5, and G-7)

1,500*

Aspen, Maple, Douglas Fir

(G-1; G-6, and G-8)

300*

Transitional Mountain Brush and

Conifer (G-9 thru G-11)

1200

Conifer, Mountain Brush and

Pinyon Juniper (G-12, G-13 and

G-15)

1  100

Aspen/Douglas Fir (G-14) 300

Mountain Brush/Sagebrush/Grass

(G-16 & G-17)

1400

" Community composition is experiencing a declining trend, with decrease in herbaceous

production, increase in shrub/tree production.

322 Fish and Wildlife Information

Fish and wildlife information associated with the degas wells is provided in this chapter. A

summary of the fish and wildlife resource information for the permit and adjacent areas is

contained in Sections 322100 through 322.200 of the approved M&RP.

322.100 Level of Detail
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The scope and level of detaitwithin the "Methane Degassification Amendment" are sufficient to

design the protection and enhancement plan for wildlife and fish associated with the degas

wells. Additional information pertaining to fish and wildlife in the permit area is located in the

M&RP.

322.200 Site-Specific Resou rce I nformation

Raptors - An aerial raptor nest survey was done of the area by the Utah Division of Wildlife

Resource (DWR, Chris Colt, Leroy Mead) and CFC personnel in May of 2003, refer to the

Confidential Folder. Surveys were completed in May of 2004 and 2005, the information has been

incorporated into the Confidential Folder.

No raptor nests were recorded during the survey (2003) in the area (portions of N1/2SE1/4NW1/4

and N1/2SW1/4NE1/4 of Section 24; a portions of N1/2SW1i4NW1/4 Section 19, Township 13

South, Range 13 East) of the degas wells. Refer to Figure 1-1 for mapped well locations.

During the 2004 raptor survey, there were no active or tended nests identified in the vicinity of the

degas wells. During the 2005 raptor survey (May 12 & 20), there were no active or tended nests

identified in the vicinity of degas wells G-9 and G-10. Two golden eagles nests were observed in

the cliffs adjacent to degas well G-8 (Nest 9, DWR 2005 Raptor Survey). A single young eagle was

obseryed, but habitually vacates the nest within 45 days of birth. A raptor survey will be conducted

of the well site areas, each year that the wells are in operation.

Bats - No known open mine shafts, caves, adits or other man made structures that might provide

habitats for bats are known to exist in the degas project area. The sites are open and the lack of

a food source would force the bats to seek habitat and nourishment elsewhere.

Mexican Spotted Owl - In the Summer of 2003, a calling point survey was conducted in the degas

well area by EIS Environmental and Engineering Consulting. The survey report concluded that "

within the project area, a thorough search did not reveal the presence of any Mexican spotted
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owls". The report is included in Attachment 3-2. A second survey was completed in May of 2004,

the information is incorporated into Appendix 3-3 of the M&RP .

Threatened and Endangered Plant and Wildlife Species - There are no known federally or state

listed threatened and endangered plant and wildlife species within the sites planned for

degassification wells.

Bureau of Land Management Environmental Assessment No. UT-070-2001-83 describes

information gathered at the location of Degas Well sites G-1 1(DT-2), G-16 (E). These sites were

previously used for coalexploration holes. ln accordance with the United States Fish and Wildlife

Service's protocols, the sites were inventory for the presence of threatened, endangered, and

sensitive faunal, and floral species in June of 2001, no species were found.

Bureau of Land Management Environmental Assessment No. UT-070-2004-49 describes

informationgatheredatthelocationof DegasWellsitesG-15(DUG0204),G-17(DUG0304). These

sites were previously used for coal exploration holes. In accordance with the United States Fish

and Wildlife Service's protocols, the sites were inventory for the presence of threatened,

endangered, and sensitive faunal, and floral species in April, May and June of 2004, no species

were found.

There are no known groundwater or surface water flows to the Colorado or Green Rivers with

potential for impact by the drilling of the degas wells. Potential adverse affects to the four Colorado

River endangered fish species (refer to table below) would not be likely since there is no direct

route to the Colorado River or Green River from the proposed well locations. Per the Windy Gap

Process (referenced by personal communication Jerriann Ernstsen, 8/19/03) consumption

estimates for the degas wells: evaporation from ventilation - zero, drill holes will not intersect the

coal seam being mined, therefore no access to mine ventilation until after area is sealed; coal

preparation - zero, no coal preparation at degas sites (see Sections 522 and 523) ; sediment pond

evaporation - zero, no sediment pond at degas sites (see Section 732.200): subsidence effects on

springs - zero, no anticipated subsidence at degas sites (see Section525); alluvial aquifer

abstractions into mines - zero, no alluvial aquifer abstractions associated with degas drill holes (see

3-6



Sections 513.500and 600);postmining inflowtoworkings -zero, noworkingsforpostmining inflow

associated with degas wells (see Sections 513.500 and 600); coal moisture loss - zero, no coal

therefore no moisture loss (see Sections 522and 523); direct diversion -zero, no direct diversions

associated with degaswells (see Sections 522and 523). Water purchased fordrilling is estimated

at 42Q,00 gallons per hole. Mitigation will not be required since the estimated loss for the

construction and reclamation of the degas holes is zero acre feet per year.

Windy Gap Process as it Applies to Existing Goal Mines in the Upper Golorado River Basin

Per meetings with Division of Water Quality personnel during application for a UPDES permit in

2004, "there is no data supporting the premise that surface waters associated with the area of the

mine operations reached the Price River or Colorado River prior to or since mining disturbance".

Mining Consumption:
Culinary Water is purchased from PRWID and hauled by D & D Trucking to the Mine.
Estimated Purchased Gallonsiyr: 2,522,160
Ventilation Consumption/Evaporation :
87,108 gallons/day
87,108 X 0.5 = 43,554 gallons/day (average)
43,554 x 365 = 15,897,210 gallons/yr
Coal Producing Consumption/Coal Moisture Loss:
Water added to coal produced - 3.97% inherent moisture - source Dugout Geologist

6.38% run-of-mine moisture - year to date average
2.41o/o moisture added to coal by cutting operation

Canyon Fuel Company, LLC
Dugout Canyon Mine

Projected Tonnage 2005
Projected Tonnage 6 year average
Tons water/yr 117,977
Pounds water/yr 235,954,986
Gallons water/yr 28,258,082
Sediment Pond Evaporation:
Mine Site Pond

Methane Degassification Amendment
March 1 6, 2006€eeenrffi05

4,525,093 tons
4,894,100 tons

0.107 acres (surface area)
18.1 inlyf (high estimate based on HCI Technical Memo, August ZZ,ZOOZ)

0.16 aclft
7030 gallons/yr
0.41 acres (surface area)
9 in/yr
0.31 aclft
5612 gallons/yr (high estimate)

Refuse Pile Pond
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Sclerocactus glaucus T

Penstemon grahamii

Gila cypha

Gila robusta

Gila elegans

Ptychocheilus lucius

Xyrauchen texanus

Haliaeetus leucocephalus

Coccyzus americanus

Buteo Regalis

Methane Degassification Amend ment
March 16,2006€eeemffi05

Habitat Present*

No habitat available

C No habitat available

E No habitat available

T No habitat available

E No habitat available

E No habitat available

E No habitat available

T No habitat available

C No habitat available

T No habitat available

E No habitat available

Spring and Seeps Effects From Subsidence - Not Applicable
Alluvial Aquifer Abstractions into Mines - Not Applicable
Alluvial Well Pumpage - Not Applicable
Deeo Aquifer Pumpage - Not Applicable
Postmining Inflow to Workings - Not Applicable
Direct Diversions: - Not Applicable
Dust Suporession - 1,000 gallons per truck load, 3 load per day, for 335 days = 1,005,000 gallons
plus 1,000 pertruck load, 1 load perday, for 193 days = 193,000. Total: 1,198,000 gallons per
year.
Mine Discharge: 6 Month Average 420,5379pd = 155,260,050 gallyr

Calculation estimates for water use in 2005 were necessary since we are using 2005 purchases

and usage and the year is 2 months short.

Federal and State Listed, Threatened, Endangered and Gandidate Species

Common Name

Plants

Uinta Basin Hookless Cactus

Graham Beardtongue

Fish

Humpback Chub

Roundtail Chub**

Bonytail

Colorado Pikeminnow

Razorback Sucker

Birds

Bald Eagle
See Confidential Folder

Yellow-billed Cuckoo

Ferruginous Hawk"*

Plants and Wildlife
Carbon Gounty, Utah

October 2002, Updated 617105
Scientific Name Status

SouthwesternWillowFlycatcher** Empidonaxtraillii extimus
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Strix occidentalis lucida T

and

EX

See Attachment 3-2

Appendix 3-3 (M&RP)

No habitat available

Mammals

Black-footedFerret Mustelanigripes

* Habitat availability in Carbon County/Dugout Mine/Degas Well Sites.

"* Utah State Listed Species - lnformation verified with Bill Bates, DWR (personal communication

7117103)

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

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

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

Source: Utah Division of Wildlife Resources data base - created 10124102

Refer to Appendix 3-3 of the M&RP for a listing of Federal and State Listed, Threatened,

Endangered and Candidate Species, Plants and Wildlife of Carbon County, Utah (2003).

322.300 Fish and Wildlife Service Review

lf requested, Dugout Canyon authorizes the release of information pertaining to Section 322 and

333 to the U. S. Fish and Wildlife Service Regional and Field Office for their review. On the 25th

of May 2005, Leroy Mead of the DWR toured degas well sites G-8, G-9, G-10, G-11 thru G-14.

During the tour no wildlife concerns were noted.

323 Maps and Aerial Photographs

Location of the well sites can be seen in Figure 1-1 ol this submittal.

323.100 Location and Boundary of Proposed Reference Area
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Reference areas for the degassification wells were established during the vegetative study

conducted in the Summer of 2003. Well sites G-2, G-3, G-4, G-5, and G-7 will be compared to

the Sagebrush/Snowberry/Grass reference area and G-1, G-6, and G-8 to the

Aspen/Maple/Douglas Fir reference area. Transitional Mountain Brush and Conifer is the reference

area for well sites G-9 thru G-11. The reference area for Degas Well G-12 , G-13 and G-15 is

Conifer, Mountain Brush and Pinyon Juniper. The reference area for Degas Well G-14 is , the

reference area for G-16 and G-17 is ??? Refer to Attachment 3-1 and Figure 3-1 for the location

of the reference areas associated specifically with the degas wells. Reference areas are also

shown on Plate 3-1 and 3-1E in the M&RP.

323.200 Elevation and Locations of Monitoring Stations

Refer to Section 323.200 of the approved M&RP.

323.300 Facilities for Protection and Enhancement

Section 333.300 and 358.500 of the approved M&RP contain additional discussion pertaining to

protective measures to be taken by Dugout Canyon on behalf of wildlife.

323.400 Vegetation Type and Plant Gommunities

Vegetative types and plant communities are outlined in the vegetative report in Attachment 3-1.

Figure 3-2 gives details of the vegetation types located adjacent to the well sites.

330 OPERATION PLAN

331 Measures Taken to Disturb the Smallest Particle Area
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The well sites will be sized to disturb the smallest acreage possible and still meet the requirements

for the drilling equipment. The drainage control required will be built to satisfy the environmental

requirements.

332 Description of Anticipated lmpacts of Subsidence

Refer to Section 525.

333 Plan to Minimize Disturbances and Adverse lmpacts

General controland mitigation measures addressing potential related biological impacts will include

the following:

Minimizing the total area of disturbance,

Design, construction, and operation of the well sites to minimize impacts

Exclusion of wildlife from potentially hazardous areas, and

Reclamation of disturbed areas when they are no longer needed.

All water associated with the drilling of these wells will be appropriated and hauled and/or pumped

to the sites by a licensed contractor. Since the drilling of degas wells does not involve the mining

of coal, the USWFS consumption requirements for underground operations do not apply (i.e.,

evaporation form ventilation, coal preparation, sediment pond evaporation, subsidence of springs,

alluvial aquifer abstractions into the mine, postmining inflow to workings, coal moisture loss, direct

diversions).

333.100 Minimize Disturbance to Endangered or Threatened Species

Dugout Canyon willapply all methods necessary to minimize disturbances or any adverse effects

to threatened or endangered species. See Section 322.200.

a

a

a

a
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333.200 Species and Habitats

All species and habitats within the permit area will be protected to the best of Dugout Canyon's

ability.

333.300 Protective Measures

Refer to Section 333.300 of the approved M&RP.

340 RECLAMATION PLAN

341 Revegetation

Revegetation of the sites will occur in two phases at drill site G4 G-2 and€€. The first phase

is to redistribute topsoil and seed the well area not needed for access and operation of the gas

exhaust blower. The second phase will consist of plugging the well and distributing the remaining

topsoil and seeding on the remaining pad area. Complete final reclamation at well sites G-2, G-5

and G-7 will be delayed, .

refer to Section 242.100 for additional detail and Attachment 5-2.ft'ltowinEdrillinEf Sites G-3, G-4,

G-+ G-6,€,+ G-8 (never constructed), G-9, G-10, G-11thru G-17 arrd:ffi will be reclaimed in

one phase. isn

The short-term goal of this revegetation plan is the immediate stabilization of the disturbed sites

through erosion control. This objective will be achieved through controlled grading practices,

proper seedbed preparation to encourage rapid plant establishment, inclusion of rapidly

establishing species in the seed mixture to be planted, and mulch application.

The long-term goals are to establish useful, and productive range. These goals will be attained

through the selection and placement of desirable and productive plant species and a commitment

to monitor and maintain revegetated areas throughout the bond liability period.
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The well sites will be fenced to discourage wildlife and livestock from grazing the reclaimed areas

until bond release.

Revegetation responsibilities for well sites G-11 and G-12 will differ from the other sites, refer to

Section 357 for additional details.

341.100 Schedule and Timetable

The reclamation timetable is shown in Figures 5-15 (G-2 and€ii)and 5-26 (G-3 thru G-17) of this

submittal and the reclamation monitoring schedule is found in Chapter 3, Table 3-3 of the approved

M&RP.

341.200 Descriptions

Species and Amounts of Seed - The well sites will be planted with the seed mix listed on Table

3-2. The seed mix will be used in both contemporaneous and final reclamation phases. The seed

will be incorporated with a small amount of wood fiber mulch and applied by hydroseeding

equipment or broadcast. Refer to Section 234.200 for topsoil stockpile seeding description.

Methods Used for Planting and Seeding - The degassification sites will be graded to final

contour, then ripped to relieve compaction. The depth of ripping will be from 18 to 24 inches.

Following ripping, topsoilwill be applied to the ripped surface and left in a gouged and roughened

state.

Mulching Techniques - Wood fiber mulch will be applied on top of the seed with hydroseeding

equipment at the rate of 2,000 pounds per acre and anchored with a tackifier in amounts specified

by the manufacturer.

lrrigation, Pest, and Disease Gontrol - No irrigation is planned and pesticides will not be used

unless previously approved by the Division.
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Measures Proposed for Revegetation Success - Refer to Section 356.

341.300 Greenhouse Studies, Field Trials or Other Equivalent Studies

Refer to the Section 341.300 of the approved M&RP.

342 Fish and Wildlife

342.100 En hancement Measures

Post bond release enhancement measure will include the establishment of vegetation for wildlife

food, cover, and the break up of large blocks of monoculture to diversify habitat. The current

blocks of monoculture include large area of sagebrush and mixed brush. According to Dean Stacy,

Range Management Specialist, USDA-NRCS "past management practices have allowed the shrub

(mainly mountain sage brush) to surpass the 25-35o/o, while the herbaceous production has

declined". By planting reclamation seed mixes with grasses and forbs the planted areas will

breakup the monocultures and provide a future seed source.

f n consultation with UDWR (Tony Wright, July 6, 2004) and UDOGM (Jerriann Ernstsen, July 6,

2004) a mitigation project was designated for the Northern Saw Whet Owl to compensate for

drilf ingduringtheexclusionaryperiod. Theprojectwil lbecompletedpriortoOctoberl,2004.The

project will include the construction and installation of 6 to 10 nest boxes on property owned by

Canyon Fuel Company, LLC. Because of the UDWR knowledge and experience their personnel

will choose the location and installthe boxes. Information (goals, procedures, agencies, dates, box

locations - township, range, section) concerning the owl mitigation project will be included in the

annual report tor 2004.

342.200 Plants Used for Wildlife Habitat

Nutritional Value - The nutritional value will be consistentwith that of vegetation in the surrounding

areas.
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Gover - Cover will be comparable to the cover on the associated reference area.

342.300 Cropland

Cropland is not a postming land use.

342.400 Residential, Public Service, and Industrial Land Use

No residential, industrial or public service use is planned.

350 PERFORMANCE STANDARDS

351 General Requirements

Dugout Canyon commits to conduct all operations in accordance with the plans submitted in

Sections R645-301-330 through R645-301-340 of the permit application.

352 Gontemporaneous Reclamation

Reclamation activities prior to final reclamation will to the extent feasible, be preformed

contemporaneously. Contemporaneous reclamation will be performed at the well sites following

construction of the wells. Refer to Section 341 for additional details.

353 Revegetation: General Requirements

Avegetative coverwill be established on all reclaimed areas to allowforthe designated postmining

land use of grazing. Refer to Section 411 tor additional information.

353.1 00 Vegetative Gover
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The seed mix proposed for revegetation is intended to provide vegetative coverthatwill be diverse,

effective, and permanent. The seed mixture was selected with respect to the climate, potential

seedbed quality, erosion control, droughttolerance, and the mixture's abilityforquick establishment

and spreading.

Native Species - The reclamation vegetation mixture will be comprised of species indigenous to

the area and capable of achieving the postmining land use. Diversity of species should allow

utilization of plants by wildlife and domestic livestock. The recommended seed mix is comprised

of native species.

Extent of Cover - The vegetative cover will be at least equal in extent to the cover at the

designated reference areas.

Stabilizing - The vegetative cover mixture is capable of stabilizing the soil surfaces from erosion.

353.200 Reestablished Plant Species

Gompatible - The reestablished plant species have been selected to insure their compatibility with

the approved postmining use.

Seasonal Characteristics - The revegetation plant species will have the same growing season

as the adjacent areas.

Self-Generation - The reestablished plants are species capable of self-generation and plant

succession.

Compatibility - The seed mix suggested for revegetation contains plants native to the area and

compatible with the plant and animal species of the permit area.
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Kentucky Bluegrass (1,390,000 seeds/lb)* 0.5

Mountain Brome (64,000 seeds/lb)* 2.0

Sandberg Bluegrass (1,100,000 seeds/lb)" 1.0

Bluebunch Wheatgrass (126,000 seeds/lb)" 4.0

BottlebrushSquirreltail(192,000seeds/lb)* 1.0

Rocky Mountain Penstemon (478,000 seeds/lb). 1.0

Mountain Lupine (12,000 seeds/lb)* 3.0

Mtn. Snowberry (54,000 seeds/lb)* 4.0

Wyoming Big Sage (2,500,000 seeds/lb)* 0.5

TOTAL 17

* Native Plants
** Rounded nearest whole seed

Grass seed quantities will be doubled if the area is broadcast seeded.

353.300 Vegetative Exception

Dugout Canyon does not require vegetative exception at this time.

Methane Degassification Amendment
March 1 6, 2006€eeember2005

16
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12

4

11

1

5

29

106

Federal and Utah Laws or Regulations - The seed mix purchased to revegetate the

degassification well sites will contain no poisonous or noxious plant (see Section 234.200). No

species will be introduced in the area without being approved by the Division.

Table 3-2

Reclamation Seed Mix

SPECIES

Grasses, Forbs, and Shrubs

# plsiacre # pls/sq. ft.*"

353.400 Gropland
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The permit area contains no land designated as cropland.

354 Revegetative: Timing

Methane Degassification Amendment
March 1 6, 2006€eeenrber-2€€5

Dugout Canyon will follow the recommended guidelines for revegetation and planting during the

first normal period for favorable planting conditions after replacement of the topsoil. In Utah the

planting period is usually Fall due to the precipitation events.

355 Revegetation: Mulching and Other Soil Stabilizing Practices

Mulch and/orothersoilstabilizing practices (roughing, etc.) will be used on all areas that have been

regraded and covered by topsoil (Section 341.200). Dugout Canyon Mine will exercise care to

guard against erosion during and after application of topsoil.

356 Revegetation: Standards for Success

356.100 Success of Revegetation

The success of revegetation will be judged on the effectiveness of the vegetation for postmining

land use, the extent of cover on each degassification well site compared to their respective

reference areas.

Sampling Techniques - Dugout Canyon will comply with the standards for success, statistically

valid sampling techniques for measuring success, and the approved methods outline in the

Division's "Vegetation Information Guidelines, Appendix A" for sampling.

The sampling methods to be used during reclamation will be specific to the requirements at the

time of reclamation. Nonetheless, according to the currently approved UDOGM guidelines, these

sampling methods would be used: sample adequacy, cover (line interception), density (belt
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transects or plots) and productivity (clipping ). The Jaccard's Community Coefficient will be used

to calculate acceptable plant similarity and diversity.

Standards for Success - The standards for success will include criteria representative of

undisturbed lands in the area of the degas wells as means to evaluate ground cover, production

and stocking of the reclaimed site.

356.200 Standards for Success

Standards of success will be applied in accordance with the approved postmining land use as

described in this section.

Grazing Land and Pasture Land - The ground cover and production of living plants on the

revegetated area will be at least equal to the reference area.

Gropland - There is no area designated as cropland within the degassification well sites.

Fish and Wildlife Habitat - The postmining land use for the degas well sites will be grazing, except

on pre-existing roads. Pre-existing roads will be returned to their approximate original contour and

compacted.

Industrial, Gommercial or Residential - The postmining land use for the permit area is not

designated for industrial, commercial, or residential use.

Previously Disturbed Areas - Site G-1 (never constructed), G-4, G-6, G-7, G-8 (never

constructed), G-9, G-10, G-11, G-12,G-14, G-15, G-16 and G-17 have been previouslydisturbed.

Sites G-2, G-3, G-5, and G-13 and€Jl have not been previously disturbed. Standards of success

for all sites will be applied in accordance with the postmining land use of grazing as described in

this section.
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356.300 Siltation Structu res

Siltation structures will be maintained until the disturbed areas have been stabilized and

revegetated. For additional details on siltation structures, see Sections 542 and 763 of this

amendment.

356.400 Removal of Siltation Structures

The land on which siltation structures are located will be revegetated in accordance with the

reclamation plan discussed in Section 353 and 357. Refer to Section 763 for addition information

pertaining to the removal of siltation structures.

357 Revegetation : Extended Responsibi I ity Period

Dugout Canyon will be responsible for the success of revegetation for a period of 10 years

following seeding of the reclaimed area or upon Division bond release. Well sites G-1 1 and G-12,

will be released to the land owner once the venting has been completed and the land owner's

stipulations met, relieving the mine of revegetation responsibilities. Refer to Attachment 2-3 of this

amendment for a copy of the land owner's request letter.

357.100 Extended Period Begins

The period of extended responsibility will begin after disturbed areas have been reseeded.

357.200 Vegetation Parameters

Vegetation parameters will equal or exceed the approved success standard during the last 2years

of the responsibility period. The success standards are outline in Section 356 of this application.

357.300 Husbandry Practices
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The use of husbandry practices are not being requested by Dugout Canyon for the degas well

sites.

358 Protection of Fish, Wildlife, and Related EnvironmentalValues

Dugout Canyon will minimize disturbances and adverse impacts on wildlife and their related

environments as outline in Section 333 of the approved M&RP and Section 342 of this submittal.

See Chapter 7, Section731.100 of the approved M&RP for methods to protect water sources in

the area.

358.100 Existence of Endangered or Threatened Species

The well sites will not be constructed or operated where they might jeopardize the existence of any

endangered orthreatened species. Referto Section 322.200 and Attachments 3-1,3-2 and 3-3

for additional information pertaining to threatened, endangered, and sensitive species.

State or federally listed endangered or threatened species will be reported to the Division upon its

discovery.

358.200 Bald and Golden Eagles

Dugout Canyon understands that there is no permission implied by these regulations for taking of

bald or golden eagles, their nests, or eggs. lf found, nests will be reported to the Division.

358.300 Taking of Endangered or Threatened Species

Dugout Canyon understands that there is no permission implied by these regulations for taking of

endangered or threatened species, their nests, or eggs.

358.400 Replacement of Wetland or Riparian Vegetation
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The sites contain no wetland or riparian vegetation.

358.500 Manmade Wildlife Protection Measure

Electric Power Lines - No utilities will exist at the well sites.

Potential Barriers - No potential barriers will exist at any of the well sites, except for the perimeter

fence. No ponds exist at the well sites. Refer to Sections 231.100 and 242 for information

pertaining to the mud pit.
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Unlted Etates Department of Agrlculture

ONRCS
Naturaf Resources Gonservation SeMce
3f0 West Prlce River Drive
Fleld Offie
Price, UT 84501
(435) 637-0041
FAX (435) 637-3146

June 3,2005

Ms Vicky Miller
Canyon Fuel Company, LLC
Dugout Canyon Mine
P.O. Box L029
Wellington, LIT 84542

REC0JUN*6?005

I

Re: Vegetation Production of Proposed Degas Wells G7-Gl3 and GUG0105/DUG0205

DerMsMller,

Following our visit to tlre proposed degas wells for Dugout Canyon Mine, I have made the
following det€nninations for vegetativepmduction and overall, health and telrd ofthe sites. The
thrce ecotlpes that will be described in relation to these proposed well sites are sagebrush/grass
and browse. It ig noted that all of tlrc sites have previously been disturM (except G13) with
differing levels of success in the r€establishment of the Potential Natural Conmunity (PNC).

For a bigh seral (good condition) rating to be obtained n the shallow loan sagebrush areas
(well G7)' pencent air-dry weight for the primary ftrnctional groups should be as such;
herbaceous 55-650/o, forbs 5-15% and shrubs 25-35%. Although the site had already been
disturbed, it was apparent that it was similar to the surrounding undisturbed areas of the smre
soil mapping unit and Ecological Site Description (ESD). It is apprent that past managemerf
practices (grazing and/or firc mrnrg€Nnet ) have allowed the shrub (mrinly mountain sage brush)
to surpass the 25-35%o, while the herbaceous production has declined. Although the annual
production for the site (1,200 lbs acre'r; is repnxentative of the recent climatic ionditions we
have experienced, ther,e has been a slight shift in fimotional group composi.tion (i,e. increase in
shrub biomass with a decline in herbaceous biomass)

, Well locations G9-13 & DUG0I05/DUG0205 are all located in very steep stony loan browse
areas that have all been previously distwbed (with the orception of Gtf; and slrow little
resernblance to the PNC fo'r the sites. For this reaso4 I will referenco areas that
have not historically been dishrbed and use these values for production estimates. kr a high
s€ral state (good condition), this site would demonstate the foiowing characteristics in reguds
to armual production; herbaceous 2G3V/o, forbs 10-15% and shrubs @-70%, Due to the nature
9f these sites (high sbrub component) and resilience b dryoght (compared to sites with a higher
herbaceous component), p'roduction (1,000 lbs acne{; and functional gnoups ar€ morc
repr€seNrtstive to the PNC.

Th€ U's' Dcl|€rtrE_t ofAgricultut! (USDA) pmhibis di*rirniaatior in etl itr plogranr md rctivitios or {p bcrir ofrccc, color, nrtionrl qigit|, s.r,
_. ry!_{9.'"gc dit bilig, politicrl bclic6, rcdud mtctrbtio, ma nrriat a Onli1, rtrm. Oot dl prohibiicd bo!6 ryply to s{ pmi..rns.) tElo|lc xtith
disrbilitiB atlo [quirr alt€Inrtivc rHrs for cor[rudcstim of lrognm hfrrmstiq| tsfrillc, lagc-print, audioq€, di,j ltrorU coi*t usDA,r TARoET

C-j(,d.tl st(N2)TW2ffi (wic. snd TDD). To flc . conpl.inr of disftnirrtior wirc trsD4-Dilod, Omc; of Civil Righb, Room 326-W, Whifi.n
Buildin& l4th ad hdlEc hncc Avanuc. SW, Walhinghl' * rr%tHr#g(D) 2A15964 (voic€ d TDD). Worl, ir m iaurt qporrroity prwiacr

I



Well location G8 is located within stony loam browse that has been previously disturbed, but has
shown a higher success in reaching the PNC for the site. In a high seral state (good condition),
this site would dernonsffate the 

-following 
characteristics in iegards to annual production;

herbaceous 15-257o, forbs 10-15% and shnrbs 65-75o/o. Similar to well sites G9-13, the nature of
this site along with the higher success of vegetative reestablishment, produc tion (1,i00 lbs urr"-ty
and functional groups are more representative to the pNC.

Please feel free to contact me if you have any firrther questions or concerns.

Sincerely,

M. Dean Stacy
Range Management Specialist
USDA-NRCS, Price FO

cc: Barry Hamilton, Assistant State Conservationist for Field Operations, Price AO
Gary Roeder, Area Resource Conservationist, price AO
Wayne Greenhalgh, District Conservationist, price FO

T:-lt'.|m :f Agli:4lr-E qSDA) etohtits dirqdoinrti.n h .tl ib pro$ert .rd rc-dvitins on Sc b{si! of tscq color, llrtio'ul origil, scrq
,,.3-tg,-E :f,' g*,D1xty., Doliticrl bclicf!, s€tru8l oricntrtidl, and nEittl n fdnily ltNntr. (Not sll proh$it d bar6 ryply to all progrerB,y rat;rr *tftorlrDr|r[cl wllo rcquirr dhrndiva rrlms for comnmicalion of pmgntrl infotlmfior (BrrilL, Irrfe Finf a,ldiot pc, rtc.i shodd cclbct USDAb TARGET
^9!E lr!?aD7rn-rffi (wicc {rd rDD). To fflc r conphit oldilc.inLrdior;b usDA,-Dircctor, omd rictn ruOtu, roo|n326-u wrftc|lnurom& r4rn 1tr l|ttrpend€ncc Avquc, SW Wld ngh! DC 20250-9410 or..ll (202) ?2G5964 (voico or mD). tiSol, il rn cqua c,ppctnity yoviatr

qd crployrf.
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INTRODUCTION

For the past few years Canyon Fuel Company has been constructing borehole drill sites as part of

a de-gasification process to facilitate coal mining operations at the Dugout Canyon Mine.

Permiuing of the "de-gas" drill sites has been done in consecutive order on a site-by-site basis and

has been driven by their location and role in the mine plan. Earlier reports have been submitted

to address the plant communities to be impacted by other drill sites. The first of these reports

was call ed Vegetation of the Dugout Canyon Mine De-gas Borehole Sites (July 2003). This

report quantitatively described the vegetation proposed for disturbance and reference areas

chosen for future revegetation success standards on sites G-1, G-2, G-3, G-4, G-5, G-6. A

report was later written for the next drill sites to be constructed called Vegetntion of the De-gas

Borehole Sites: G-8, G-9, G-10 & Reference Areas (August 2005). The next report in the

sequence provided vegetation datafor G-I2, G-13, and the reference areas associated with them.

Accordingly, this report was titled Vegetation 0f the De-gas Borehole Sites: G-I I, G-|2 &

Reference Areas (November 2005).

This document quantifies and describes boreholes sites G-13, G-14, G-15, G-l6, G-17 and the

reference areas chosen for future revegetation success standards. For all sites, in order to develop

the drill pads, a small amount of land has been proposed to be disturbed at each location. Each

proposed borehole drill pad is approximately 200 ft. x 300 ft in size. The plant communities

proposed for disturbance at each of these sites have been described and sampled with the results



provided in this report. A sensitive plant species survey was also conducted at the sites.

Like the earlier developed de-gas borehole sites, and in an attempt to minimize disturbance to the

native plant communities in the area, Canyon Fuel pristine construction of the proposed new sites

in areas where previous disturbance had already been caused by loggrng, road construction or

other activities.

As mentioned, reference areas were chosen to represent future standards for final revegetation

success. The reference areas were chosen with respect to their similarities in geology, soils, slope,

aspect, and plant community composition to the areas that are proposed for disturbance. In those

cases where the proposed new disturbances existed in areas that were previously disturbed by

other activities , attempts were made to choose the reference areqs to represent the native plant

communities that were present at the site prior to these perturbations. Therefore, undisturbed

plant communities have been chosen as the reference areas for de-gas borehole drill pads - even

though the current condition of the proposed pad may be somewhat less than pristine.

METHODS

Methodologies used for this study were performed in accordance with the guidelines supplied by

the State of Utah, Division of Oil, Gas and Mining (DOGIV|. Quantitative and qualitative data

were taken on the vegetation of the areas proposed for disturbance and their respective reference

areas from July - September, 2005.l,



o,
Proposed drill sites were surveyed, mapped and staked in the field by Canyon Fuel prior to the

vegetation field work. The reference areas chosen were approximately one acre in size and were

marked in the field using a GPS instrument. The coordinates for the proposed de-gas drill pads

and reference areas are given below.

GPS COORDINATES FOR
DUGOUT CANYON MINE DE.GAS BOREHOLE SITES:

G-17 & REFERENCE AREAS

Sampling Design and Transect/O-uadrat Placement

Transect lines for vegetation sampling were placed randomly within the boundaries of the

proposed disturbed and reference areas. The sample boundaries included 100 ft outside the

proposed drill site. The transect placement technique was employed with the goal to adequately

sample a representative subset of the entire site as a whole. Once the transects were established,

G.

o

G-13. G- 4. G-15. G-

Waypoint
Name

Zorte Easting Northing Notes

DUGG13 1 2 (8f3023 439n79 Borehole Site G-13

DUGG14 1 2 06/4322 4393155 Borehole Site G-14

DUG14R l 2 0644338 4393299 Reference Area for G-i4

DUGGl5 1 2 @f3141 4392432 Borehole Site G-15

DUGl2R 1 2 o3t36BO 4391789 Reference Area for G-l3, G-l5
(plus G-l2)

DUGG16 l 2 0643027 4393002 Borehole Site G'l6

DUGG1 7 l 2 0542931 €935q2 Borehole Site G-17

DUG16R 1 2 0tr2993 43p/2921 Reference Area for G-16, G-17

I



l, quadrat locations for sampling were chosen using random numbers from the transect lines with

the objective to record data without preconceived bias.

Cover and Composition

Cover estimates were made using ocular methods with meter square quadrats. Species

composition, cover by specieq and relative frequencies were also assessed from the quadrats.

Additional information recorded on the raw data sheets were: estimated precipitation, slope,

exposure, grazinguse, animal disturbance and other appropriate notes. Plant nomenclature

follows "A Utah Flora" (Welsh et al., 2003).

Woody Species Density

Density of woody plant species for the proposed disturbed and reference areas were estimated

using the point-quarter method. In this method, random points were placed on the sample sites

and measured into four quarters. The distances to the nearest woody plant species were then

recorded in each quarter. The average point-to-individual distance was equal to the square root

of the mean areaper individual. The number of individuals per acre was the end results of the

calculations.

t
4



o Sample Size & Adequacy

Sampling adequacy for cover and density was attempted by using the formula given below.

rt fr'I= t2s2

@f

where,

= minimum adequate sample
= appropriate confidence t-value
= standard deviation
= sample mean
= desired change from mean

With the values used for "t" and "d"above, the goal was to meet sample adequacy with 80yo

confidence within a l}o/o deviation from the true mean. In areas where sample viability was

unnaturally high (e.g. previous disturbance sites), these parameters may sometimes prove to be

too stringent.

Statistical Analyses

Student's t-tests were employed to compare the total living cover and total woody species density

of each proposed disturbed borehole site with its respective reference area.

nMIN
t
s
x
d



o, Photographs

fr

Color photographs of the sample areas were taken at the time of sampling and have been

submitted with this report.

Threatened & Endangered Plant Species

Prior to recording quantitative data on the plant communities, a sensitive plant species survey was

conducted. To initiate the study, appropriate agencies were consulted (e.g. (Itah Natural

Heritage Progrant) and other sources were reviewed (sensitive species files at Mt. Nebo

Scientific, Inc.) for potential plant species that are known to be rare, endemic, threatened,

endangered or otherwise sensitive in the study area.

Raw Data

The raw data for cover have been summarized on a spreadsheet and were included in the

Appendix of this report.

6
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o; RESULTS

Borehole Site G-13

Borehole Site G- 13 is the site of an undisturbed area that is mostly comprised of a conifer plant

community, but is also somewhat transitional to a pinyon-juniper community (see Color

Photographs). Accordingly, the overstory species present in the sample quadrats were Douglas

fn (Pseudotsuga menziesii), Utah Juniper (Juniperus osteosperma) and Rocky Mountain juniper

(J. scopulorum). The most common understory species were snowberry (Synphoricarpos

oreophilus), Utah Juniper, and Douglas fir (Table l).

The total combined living cover (overstory plus understory) was estimate d at 73.00yo, 5l.0oo/o af

which was overstory and 22.00% understory cover (Table 2). The lifeform composition of the

understory cover was comprised of 77.79Yo woody species, 13.63%0 forbs, and 8.5870 grasses

(Table 2). Total woody species density of G-13 was estimated at 1,353 individuals per acre. The

species densities for all woody plants in the samples are shown on Table 3.

Because the reference area for the proposed disturbance here is shared with Borehole Site G- l 5

(and also G-12 in an earlier report), the reference areais described later in this report.

o



O, Borehole Site G-14

The conifer/aspen community of this proposed borehole site had previously been severely

disturbed by logging activities (see Color Photographs). Many of the aspen trees (poputus

tremuloides) were not hanrested in this ff@, but were pushed down and left while the conifers

were being logged. Still, the dominant living cover comes from the overstory of Douglas fir trees

by a large margin (Table 4). Some of the other species present that were hot as common by the

cover or frequency measurements were muttongra ss (Poafendleriana), snowberry, heartleaf

arnica (Arnica cordifolia), dandeli on (Taracacum fficinate)and blue violet eriob adunca). For

a list of all the plant species present in the sample quadrats by cover and frequency, refer to Table

4.

The total living combined cover for G-14 was 48.25yo,27.00%of which came from overstory

species and 2l-25% from understory (Table 5). The composition of understory was nearly

equally represented by each lifeform (Table 5). Woody species density was estimated at 633

individuals per acre and dominated by snowberry and Douglas fir (Table 6).

Reference Area for G- 14

The reference area chosen to set future standards for revegetation success was another

conifer/aspen plant community. Although there may have been previous logging in the areao



t

where some Douglas fir trees were harvested, the disturbance to the native understory species and

aspen trees was not nearly as great as those described for Borehole Site 14 above (see Color

Photographs). Consequently, aspen trees in the overstory were even more common by cover and

frequency than the Douglas fir trees (Table 7). Common understory species were snowberry,

Douglas fir, muttongrass and heartleaf arnica.

overstory was greater than the understory cover of the areacomprising 50.50 yo and 27 .25yo,

respectively (Table 8). Total combined living coverwas estimated at77.75o/o. Lifeform

composition results for the understory cover consisted of 48.640lo woody specie s, Zg.66yoforbs,

and 22'7lYo grasses (Table 8). The total woody species density for this referenc e area was 2,176

individuals per acre and was dominated by aspen, snowberry, and Douglas fir (Table 9).

Borehole Site G- I 5

This proposed drill site was another areawhere previous disturbance has impacted the plant

communities that currently exist there. Because of the various exposures, slopes, and proximity

to the canyon's drainage patterns, the plant communities that existed prior to disturbances were

probably confer, maple and the transitional zones between the two. This previous disturbances

to the plant communities of the area were made by logging and road building activities (see Color

Photographs)- Accordingly, half of the sample quadrats were placed randomly in each

disturbance t1pe. (These data were combined for the summary tables, but if desired, could be

separated by using the raw data set submitted in this report).



The most common species of the area were bigtooth maple (Acer grandidentatum), Douglas fir,

and bindweed (Convolvulus anense). For a list of all species found in the sample quadrats by

cover and frequency, refer to Table 10.

The total living understory cover of the area was 3 l.75yo, whereas overstory cover was 20.00Yo.

These two covers were summed to equal 51.75% (Table I l). Woody species dominated the

composition at 48.087o, followed by forbs at35.68Yo and grasses at 16.24% (Table I l). As a

result of the aforementioned road building and logging activities, the total woody species density

was only 384 plants per acre (Table l2).

Reference Area for G-13 and G-15

A reference area was chosen for Borehole Sites G-I3 and G-15 (this is the same reference area

used for G- 12 in the previously mentioned November 2005 report). This reference area was

located within transitional zones between conifer, mountain brush, and pinyon-juniper

communities. As shown on Table 13, the most common plant species present in the sample

quadrats were pinyon pine (Pinus edulis), Utah junipeq Douglas fir, serviceberry (Amelanchier

utahensis), and Salina wildrye (Elymus salinus).

Overstory and understory total living covers were nearly equal at 3l .00% and 32.40Yo,

respectively. The combined total living cover was therefore 63.40% (Table la). The woody

species density for this reference area was 1,089 plants per acre (Table I 5) with the most cornmon

l0



l', species here consisting of big sagebrush (Artemisia tridentata), serviceberry, curlJeaf mountain-

mahogany (Cercocarpus ledifolizs) and pinyon pine.

Borehole Site G-16

This proposed borehole site is partly within an area that had once been disturbed, followed by

reclamation and revegetation techniques. The borehole site was also partly in an areawhere the

plant community had never been significantly altered or disturbed. For this reason, the sample

transects were placed using stratified random methods so that half ofthe samples were within the

reclaimed (altered) community and half in the ar@that had never been altered or disturbed (this

was a mountain brush/snowbeny community). These data were then combined, but could be

separated if desired in the future by using the raw data included in this report.

The most common species present in the sample quadrats were big sagebrush, snowberry,

serviceberry, and slender wheatgrass (Elymus traclrycaulus). For a list of species by cover and

frequency, refer to Table 16.

Understory species dominated the living cover comprising 31.35% of the 36.25% combined total

living cover; overstory was 5.00% (Table l7). In this community, grasses dominated the

composition at 45.90% of the total living cover, followed by woody species at34.53Yo, and forbs

at 19.57% (Table l7). In the density measurements, the total number of woody plants per acre

was estimated at 1,425 and was dominated by big sagebrush and snowberry (Table l8).

I t



f; Borehole Site G-17

Like some of the previously described sites, some of this site has been disturbed previously by

other activities. In this case, the proposed borehole site was located partly on a dirt road.

Because the previously disturbed part of this area was a road with virtually no vegetatioq the

sample transects were placed in the undisturbed areas, or a mountain brush/snowberry

community where the disturbance would be extended for the drill pad. The most common plant

species present in this area were snowberry, serviceberry and big sagebrush (Table l9).

The total combined living cover in this areawas estimated at 65.75yo. Understory total living

cover was 50.50% of this combined cover, whereas overstory cover was 15.25% (Table 20).

Woody species dominated the cover as indicated by the composition calculations, or comprised

68.84yo of it; forbs and grasses were nearly equally represented at 16.12% and 15.04yo,

respectively (Table 20). The woody species density was estimated at 4,652 individuals per acre

(Table 2l). As one might expect by observing the cover data, the density was dominated by

snowberry and big sagebrush.

Reference Area for G-16 and G-17

The reference area chosen for future revegetation success standards ofBorehole Sites G-16 and

G-17 was located in close proximity to G-16. furother mountain brush/snowberry

community, the most common species in this reference area were big sagebrush, Watson's

o
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penstemon (Penstemon watsonii), snowberry and serviceberry (Tab le 22).

The total living combined cover was 64.5 oyo, 57.o}Yo wasunderstory and 7.so%overstory

(Table 23)' woody species dominated the composition at s4.44yo,followed by forbs at2g.0g%

and grasses at 17 '49% (Table 23)- The woody species density was estimated at 5, 137 plants per

acres and was dominat"d by big sagebrush and snowberry (Tablez4).

State databases revealed only one potential sensitive species to be located in the vicinity of the

proposed disturbed borehole sites. This plant was canyon vetch (Hedysarum occidentale var.

canone)' Each proposed disturbed area was surveyed in the field for canyon vetch (or any other

unusual or sensitive plants). This survey was done prior to recording the quantitative data used to

describe the major plant communities of the study areas. In addition, more searching for sensitive

species was done during quantitative sampling of the areas. No rare, endemic, threatened or

endangered or otherwise sensitive species were found in the study areas.

DISCUSSION & CONCLUSIONS

The plant communities that would be impacted by the proposed drill sites for construction of de-
gasification boreholes have been sampled and described in this report. Additionally, reference

areas were chosen to be used in the future for final revegetation success standards. The plant

l 3
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communities of these reference areas were also sampled and the data sets were compared

statistically to the proposed disturbed areas to test their appropriateness as success standards. In

some cases' not only did the reference area meet the appropriate level of the proposed disturbance

parameter, but the value exceeded the level needed. This difference was due to the current

condition of the plant community proposed for the borehole drill site. As mentioned earlier in this

report, when possible, Canyon Fuel deliberately chose drill sites that had previously been

disturbed by other activities. often in these cases, the proposed new disturbance would also be

extended into native, undisturbed plant communities adjacent to the already disturbed area. yet,

the reference areas chosen to represent future standards were usually communities that had little

or no previous disturbance. Consequently, the reference areas chosen for revegetation success

standards are in-effect more demanding than they would have been if the standards were based on

the existing conditions of the proposed de-gas drill sites. In other words, achieving these

standards at the time of final revegetation would result in leaving the sites in better condition than

they were prior to de-gas drill site construction. Based on conversations with representatives

from Canyon Fuel, this design plan and final goal would be acceptable to them.

with the above comments in mind, the follo*ing results and conclusions have been assessed from

the quantitative data- Fig. I and Fig. 2 present the results of the statistical tests that compare the

proposed disturbed borehole sites with their respective reference areas.

when Borehole Site G-13 (an undisturbed plant community) wascompared with the reference

area (an undisturbed plant community) theresults were insignificant for both cover and woodyo
t4



:a species density.

When Borehole Site G-14 (a previously disturbed community) was compared with its reference

area (virtually an undisturbed plant community), the differences were statistically significant for

both total living cover and woody species density.

Statistical comparisons of Borehole Site G15 (a previously disturbed community)with its

reference area (an undisturbed plant communfi)) were then made. In this case, the total living

covers were not significantly different, but the woody species density of the reference area was

greater than the borehole site.

Next, comparisons were made for cover and density of Borehole Site G-l6 (a previously

disturbed and reclaimed community) andits reference area (an undisturbed plant community). In

this case the differences for total living cover and woody species density were significantly greater

in the reference area.

Finally, Borehole Site G-17 (transects were placed in the undisturbed portion plant community)

was compared to the reference area (an undisturbed plant community) the differences for total

living cover and woody species density were not significant.

In conclusion, even though some ofthe tests comparing both woody species densities and total

living covers of the proposed disturbed borehole sites with their respective reference areas

l5



suggested some differences at statistically significant levels, the reference areas could still be

appropriate. In all cases where the differences were significant, the referenc e area had the higher

value. Without exception, reasons for the differences were probably due to current condition of

the proposed disturbed plant community - or it had been disturbed previously by other activities.

Therefore, to hold these sites to the standards of the reference area means that, once reclaimed

and reseeded, if they meet the acceptance criteria ofthe reference area standards, the plant

communities of the reclaimed drill sites will exceed their current condition.

(,Q
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I able 7: L)ugout Mine f)egas Aspen/Douglas Fir Reference Area for G:12. -TotaI

cover, standard deviation and

OVERSTOR

UNDERSTORY

4e00

25.00

5.

35.00
5.00

1 5 .
5.00

2 l



Sample
Size

rees & sh



o,

5,00
lilm

35.00
15.00

5.00

40.

1T.
5.00

10.00
20.
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Iable ll.: Llugout Mine l)egas Site G-15. Total

I'able 12: l)ugout Mine f)egas Site G-15. $7oody species
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o

Area for G-13 & G-15 (and G-12{). Mean percent cover, standard deviation and
percent frequency by species.

Percent
Frequency

Amelanchier

20.o0

UNDERST

Artemisia tridentata

Pinus edulis 10.00

5.00

GRASSES
40.00
15.00

The reference area was also used in a previous study called Vegetation of the Oe-gas Borehole
Srfes.' G-|1, G-12 & Reference Areas (November 2005).

I
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Table 14: Dugout Mine Degas Conifer/Mtn. Brush/Pinyon-Juniper
Reference Area for G-lil & G-15 (and G-Lz*), Total cover, standard

TOTAL COVER

Litter
Ba

Trees & Shrubs
Forbs

The reference area was also used in a previous study called Vegetation of the De-gas Borehole
Sifes; G-l1, G-|2 & Reference Areas (November 2005).

Sample
Size

20
fr

Table 15: Dugout Mine Degas Reference Area for G-13 &
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OVERSTORY

stemon watsonii

15.00

35.00
45.00

10.00
5.00

1 0 .
5.00
5.00

25.00

20.00

30.00
5.00

30.00
15.00
5.00
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o,
@oua Mine Degas Site G-16. Total cover, standard

TOTAL COVER
Ovenstory
Underst

% coMPoslTloN
rees

+
Rock
6nffi

o Table 18: Dugout Mine Degas Site G-16. S7oody species

28
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o

OVERSTORY

UNDERSTORY

Linum lewisii

Penstemon watsonii
Taraxacum

I

Table 19: Dugout Mine Degas Site G-17. Mean percent cover, standard deviation

35.00

10.00

20.00
15.00



l',

Acre
523.

Individuals Per

I
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f;
'L'able 222 llugout Mine l)egas Mtn. Brush/Sagebrush Reference Area

OVERSTORY

UNDERSTORY

GRASSES

5.00
55.

5.00

25.00
m6'
20.

T
3 l



32



O



'i:.r'.,,+il

i:l:!:{J
:liii:i:l{

r$
jii;:l

:.i i
i;fj

i:riiiitti;i

iiiii.Ji

ii;

$
ii

o

34



COLOR PHOTOGRAPHS
OF THE

STUDY AREAS
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Borehole Site G-13

Borehole Site G-14
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Reference Area for Site G-14

Borehole Site G-15



Reference Area for Site G-13/G-15 (G-12)

Borehole Site G-16



Borehole Site G-17

Reference Area for Site G-16/G-17



APPENDIX

(Raw Data)



l

t, P.D. Doug Fir/PJ
CANYON FUELS
Dugout Mine
Site G-l3
Slope: $'25 deg
Exposure: ENE
Sample Date: 12 July 2005 1.00 2.W 3.00 4.00 5.00 6.00 7.00 8.00

OVERSTORY
Juniperus osteoprma
Juniprus scopulorum
Pseudobuga menziesfr

UNDERSTORY
SHRUBS
futenisia tfidentata
Juniperus osfeosperma
Juniperus scopulorum
Mahonia rcpens
Pseudotsuga menziesfr
Sympho icarpos o reophilu s

FORBS
CrySantha llavoculata
Cynoglossum officinale
Eigeron sp.
Eriogonum sp.
Penstemon sp.

GRASSES
Hymus safhus

10.00
0.00

35.00

0.00
0.00

70.00

20.00
0.00

15.00

0.00
0.00

40.00

40.00
0.00

40.00

35.00
0.00

35.00

20.00
0.00

30.00

20.00
0.00

50.00

0.00
10.00
0.00
0.00
0.00

15.00

0.00
0.00
0.00
0.00
0.00

0.00

0.00
0.00
0.00
0,00
0.00
8.00

0.00
0.00
0.00
0.00
0.@

7.00

0.00
0.m
0.00
0.00
0.00

20.00

0.00
o00
0.00
o.00
0.00

0.00

5.00
0.00
0.00
0,00
0.00
0.00

2.N
0.00
0.00
3.OO
0.00

0.00

o.00
20.00
0.00
0.00

25.00
0.00

0.00
0.00
0.00
0.00
o.00

o.00

12.@
13.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00

0.00
10.00
0.00
0.00
0.00
5.00

0.00
0.00
o.00
0.00
0.00

0.00

0.00
15.00
0.00
5.00

r0.00
0.00

0.00
0.00
5.00
0.00
0.00

0.00

COVER

Overstory
Understory
Litter
Bareground
Rock

45.00
25.00
39.00
1.00

45.00

70.00
15.00
80.00
4.00
1.00

35.00
20.00
40.00
5.00

35.00

40.00
10.00
29.00
1.00

60.00

80.00
45.00
45.00
5.00
5.00

70.00
25.00
40.00
5.00

30.00

50.00
15.00
50.00
5.@

30.00

70.00
35.00
40.00
5.00

20.00

% coMPostTtoN
Shrubs
Forbs

Grasses

100.00
0.00
0.00

53.33
0.00

6.67

100.00
0.00
0.00

50.00
50.00
0.00

100.00
0.00
0.00

100.00
0.00
0.00

100.00
0.00
0.00

85.71
14.n
0.00

Overstory + Understory 70.00 85.00 55.00 50.00 125.00 95.00 65.00 1(F.00

I
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9.00 10.00 11.00 12.W 13.00 14.(n 15.00 16.00 17.W 18.00

15.00
o.00
0.00

0.00
0.00

50.00

0.00
0.00

80.00

0.00
0.00

10.00

0.00
0.00

56.00

0.00
35.00
40.00

0.00
15.00
20.00

0.00
0.00

50.00

0.00
0.00

75.00

0.00
15.00
15.00

0.00
0.00
o.00
0.00
0.00

10.00

0.00
o.00
5.00
0.00
0.00

0.00

0.00
o.00
0.00
o.00
o.00
5.00

0.00
0.00
0.00
0.00
5.00

0.00

o.00
0.00
0.00
0.@
0.00
5.00

0.m
0.00
0.00
0.00
0.00

0.00

0.00
0.00
0.00
0.00

35.00
5.00

0.00
0.00
0.00
0.00
0.00

0.00

0.00
0.00
0.00
0.00
0.00

10.00

0.00
0.00
5.00
0.@
0.00

5.00

0.00
0.(n
0.00

30.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00

0.00
0.00
0.00
0.00
0.00

15.00

0.00
0.00
0.00
0.00
0.00

0.00

0.00
0.00

50.00
0.00
o.o0
0.00

0.00
0.oo
0.00
0.00
0.00

o.o0

0.00
0.00
0.00
0.00

15.00
10.00

0.00
0.00
0.00
0.00
0.00

0.00

0.00
o_00
0.00
o.00
0.00
0.00

0.00
0.00
0.00
0.00
o.00

5.00

15.00
15.00
65.00
10.00
10.00

50.00
10.00
45.00
5.00

40.00

80.00
5.00

85.00
5.00
5.00

10.00
40.00
25.00
5.00

30.(n

55.00
20.00
35.00
20.00
25.00

75.00
30.00
45.00
5.00

20.00

35.00
15.00
65.00
5.00

15.00

50.00
50.00
40.00
5.00
5.00

75.00
25.00
65.00
5.00
5.00

30.00
s.00

65.00
5.00

25.00

66.67
33.33
0.00

50.00
50.00
0.00

100.00
0.00
0.00

100.00
0.00
0.00

50.00
25.00
25.00

100.00
0.00
0.00

100.00
0.00
0.00

100.00
0.00
0.00

100.00 0.00
0.00 0.00
0.00 100.00

30.00 60.00 85.00 50.00 75.00 105.00

A-2

50.00 100.00 100.00 35.00

I
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19.00 20.00 Mean SDetl Freq

CANYON FUELS
Dugout Mine
Site G-13
Slope:5-25 deg

Eryosure: ENE
Sample Date: 12 July 2005

0.00
25.00
50.00

o.@
0.00

10.00

8.00
4.50

38.50

r2.39
9.73

21.&

35.00
20.00
95.CX)

OVERSTORY
Juniperus osfeosperma
Juniprus scopulorum
Pseudobuga menziesfr

UNDERSTORY
SHRUBS
Artemisia tridentata
Juniperus o$eosptma
Juniperus scopttlorum
Mahonia repens
Pseudotsuga menziesfr
Sy mph oica rpos o reophilu s

FORBS
Cryptantha flavoculata
Cynoglossum officinale
Higeron sp.
Eiogonum sp.
PenSemon sp.

GRASSES
Elymus safinus

0.00
0.00
0.00
0.00
o.00
0.00

o.00
5.00
0.00
0.00
0.00

0.00

0.00
20.00
0.@
0.00
0.00

10.m

0.00
0.00
0.00
0.00
0.00

0.@

0.85
4.Q

2.fi

1.75

4.%

5.90

0.10

o.25

0.75

0 .15

o.25

0.85

2.78
7.10

10.90
6.57
9.52
5.99

o.4
1.09
1.79
0.65
1.09

2.06

10.00
30.00
5.00

10.00
20.00
60.00

5.00
5.00

15.00
5.00
5.00

15.00

75.00
5.00

70.00
5.00

20.00

10.00
30.00
25.00
5.00

40.00

51.00
n.w
49.65
5.55

2..W

2.67
12.8
17.23
3.72

14.88

COVER
Overstory
Understory
Litter
Bareground
Rock

0.00
100.00

0.00

100.00
0.00
0.00

77.79
13.63
8.58

32.50
25.71
23.80

% COMPOSITION

Shrubs

Forbs

Grasses

80.00 40.00 73.00 26.05

t
A-3

Overstory + Understory



f; Prev. Disturb Doug Fir/Aspen
CANYON FUELS
Dugout Mine
Site G-l4
Slope:7-10deg
Exposure: N
Sample Date: 12 July2005 1.00 2.O0 3.00 4.00 5.00 6.00 7.00 8.00

OVERSTORY
Abies concolor
Popttlus trcmubides
Pseudotsuga nenziesfr

UNDERSTORY
SHRUBS
Pachistima mydnites
Pseudotsuga menziesfr
Sy mph o dca rpos o reo phil u s

FORBS
Aquilegia caerulea
Amica cotdifofra
Efiobium sp.
Osnnrhiza depauperata
Taraxacum officinale
Viola adunca

GRASSES
Poa fendleiana

0.00
0.00
0.00

0.00
0.00

25.00

0.@
0.00

65.00

0.00
0.00
0.00
0.00
0.00
0.00

5.00

0.00
0.00
0.00

0.00
0.00

3s.00

0.00
35.00
30.00

0.00
0.00
0.00

0.00
0.00
0.00

0.00
5.00
5.00

0.00
5.00
0.00
0.00
0.00
0.00

0.00

0.00
0.00
0.00

0.00
0.00

23.00
2.@
0.00
0.00

0.00

0.00
0.00
0.00

0.00
0.00
0.00
0.00

15.00
0.00

10.00

0.00
0.00
5.00

0.00
0.00
0.00
0.00
0.@
0.00

0.00

0.00
0.00
0.00

5.00
0.00
0.00
5.00
0.00
0.00

35.00

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
5.00

20.00

0.00
0.00
0.00

0.00
10.00
0.00
0.00
0.00
0.00

0.00

0.00
0.00
5.00

COVER
Overstory
Understory
Litter
Bareground
Rock

0.00
15.00
80.00
4.00
t.@

25.00
25.00
70.00
4.00
1.00

65.00
10.00
85.00
4.00
1.00

0.00
25.00
55.00
19.00
1.00

35.00
5.00

74.OO
20.00
1.00

65.00
45.00
50.00
4.00
1.00

0.00
25.00
70.00
3.00
2.OO

0.00
10.00
85.00
4.00
1.00

% coMPostTloN
Shrubs
Forbs

Grasses

66.67
33.33
0.00

0.00
100.00

0.00

50.00
0.00

50.00

0.00
60.00
40.00

100.00
o.00
0.00

0.00
72.n
77.78

0.00 0.00
20.00 100.00
80.00 0.00

Overstory + Understory 15.00 50.00 7s.00 25.00 40.00 110.00 25.00 10.00

t
A-4



f,

9.00 10.00 11.00 12.00 13.00 14.W 15.00 16.00 17.00 18.00

0.00
0.00
0.00

0.00
0.00

75.00

0.00
0.00
5.00

0.00
5.OO
0.oo
5.00
0.00
5.00

0.00

35.00
0.00

35.00

0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
5.00

0.00
0.00
0.00
0.00
5.00
5.00

0.00

0.00
0.00

80.00

0.00
0.00

75.00

5.00
0.00
0.00

0.00
0.00
0.00
5.00
0.00
o.00

0.00

0.00
0.00
0.00

0.00
0.00
o.00

0.00
0.00
0.00

0.00
0.00

25.00

0.00
0.00
0.00
0.@
0.00
o.00

0.00

0.00
0.00
5.00

0.00
5.00
0.00
0.00
0.00
o.@

10.00

0.00
0.00
0.00

0.00
5.00
0.00
0.00
0.00
0.00

25.00

0.00
15.00
0.00

0.00
0.00
0.00
0.00
0.00
5.00

15.00

0.00
20.00
0.00

0.00
0.00
0.00
2.W
0.00
0.00

8.00

0.00
0.00
0.00

o.00
0.00
0.00
0.00
o.00
0.00

15.00

0.m
0.00
o.o0

0.00
0.00
0.00
o.00
0.00
0.00

10.00

0.oo
25.00
70.00
4.00
1.00

75.00
20.00
75.00
4.OO
1.00

70.00
20.00
75.00
4.00
1.00

0.00
30.00
60.00
6.00
4.00

0.00
15.00
80.00
4.00
1.00

@.cx)
35.00
60.00

1.00
4.@

0.00
30.00
65.00
4.00
1.00

75.00
10.00
85.00

1.00
4.00

0.00
15.00
83.00
1.00
1.00

0.00
10.00
85.00
4.00
1.@

100.00
0.00
0.m

25.00
75.00
0.00

25.00
25.00
50.00

0.00
16.67
83.33

33.33
66.67
0.00

42.86
14.N
42.ffi

66.67

6.67

x5.67

50.00
50.00
0.00

0.00 0.00
0.00 0.00

100.00 100.00

25.00 95.m 90.00 30.00 15.00 115.00 30.00 85.00 15.00 10.00

A-5



o,
19.00 20.00 Mean SDev Freq

CANYON FUELS

Dugout Mine
Site G-205
Slope:7-10 deg
Exposure: N
Sample Date: 12 July 2005

0.00
0.00
0.00

0.00
0.00
8.00

0.00
0.00
0.00
0.00
o.00
o.o0

7.00

0.00
0.00

50.00

1.75
1.75

23.50

o.25
3.50
3.15

0.45
r.65
1 . 1 5
o.95
1.00
1.00

8.1s

7.63
7.63

m.42

5.00
5.00

45.00

5.00
20.m
40.00

10.00
30.00
5.00

25.00
10.00
20.00

60.00

0.00
30.00
0.00

4.00
3.00
0.00
0.00
o.@
0.00

3.00

r.09
8.08
5.66

1.36
2.78
5.01
1.80
3.39
2.00

9.54

OVERSTORY
ANes concolor
Populustrcmuloides
Pseudohuga menziesfr

UNDERSTORY
SHRUBS
Pachidima myrsinites
Pseudotsuga menziesfr
Symphoica rpos o re o phil u s

FORBS
Agruilegfa caerulea
Nnica cordlfolla
Efioffium sp.
Qsnprhiza depauperata
Tanxacum officinale
Wa adunca

GRASSES
Poa fenderiana

0.00
15.00
80.00
4.00
1.00

50.00
40.00
55.00
4.00
1.00

27.W
21.25
72.10
5.r5
1.50

32.73
10.59
t1.00
4.93
l.o7

COVER
Overstory
Urderstory
Litter
Bareground
Rock

53.33
o.00

6.67

75.00
17.50
7.50

34.39
30.37
35.24

33.84
32.s5
36.01

% COMPOSITION

Shruba

Forbs

Grasses

15.00 90.00 8.X 35.86 Orerstory + Understory

A-6



f; CANYON FUELS
Dugout Mine
Site G-14 Reference Area
Aspen/Doug Fir
Slope:6 deg
Exposure: NW
Sample Date: $9 July 20O5 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00

OVERSTORY
Abiesconcolor
Poptlus tremuloides
Pseudobuga menziesil

UNDERSTORY
SHRUBS
Abrbs concolor
Mahonia nepens
Populus tremuloides
Pseudobuga menziesfr
Rosa woodsf
Sy mpho ic a rpos o reophil u s

FORBS
Achilea nf,efofrum
Aquilegia caerulea
Amica cordfofia
Delphinium nelsonfr
Efiobium sp.
Lupinus argenteus
Osmorhiza depauprata

GRASSES
Poa fendeiana

0.00
45.00
0.00

0.00
20.00
0.00

0.00
45.00
0.00

0.00
0.00

50.00

0.00
40.00
20.00

0.00
50.00
0.00

0.00
0.00

60.00

0.00
25.00
0.00

0.00
0.00
5.00
5.00
0.00
5.00

0.00
0.00
0.00
o.00
0.00
0.00
0.00

0.00

0.00
0.00
5.00
0.00
0.00
5.00

0.00
5.00
0.00
0.00
0.00
0.00
5.00

0.00

0.00
0.00
0.00
0.00
0.00
0.00

2.00
0.00

5s.@
0.00
0.00
0.00
3.00

5.00

0.00
0.00
0.00
0.00
0.00
5.00

5.00
0.00
o.@
0.00
0.00
0.00
5.@

10.00

0.00
0.00
0.00
0.00
0.00
2.@

0.00
0.00
0.00
5.00
0.00
0.00
1.00

2.00

0.00
0.00
0.00
0.00
0.00
0.00

3.m
0.00
0.00
0.00
0.00
0.m
3.00

4.00

0.00
0.00
0.00
0.00
0.00

15.00

0.00
0.@
0.00
o.@
0.00
5.00
0.00

s.00

0.00
0.00
0.00

40.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

COVER
Overstory
Understory
Litter
Bareground
Rock

45.00
20.00
75.00
4.00
1 . @

20.00
65.00
33.00

1.00
r.00

45.00
25.00
70.00
4.00
1.00

50.00
10.00
85.00
4.00
1.00

60.00
40.00
55.00
4.00
1.00

25.00
15.00
75.00
9.00
1.00

60.00 g).00

10.00 25.00
80.00 65.00
9.00 9.00
1.00 1.00

% coMPostTtoN
Shrubs
Forbs
Grasses

50.00
50.00
0.00

0.00
92.31
7.69

20.00
40.@
40.00

20.00
60.00
20.00

0.00
@.00
40.00

@.00
20.00
20.00

100.00 100.00
0.00 0.00
0.00 0.00

Overstory + UnderstoU 65.00 85.00

A-7

60.00 70.00 75.00 100.00 40.0070.00



t;

9.00 10.00 11.00 12.W 13.00 14.00 15.00 16.00 17.00 18.00

35.00
35.00
0.00

0.00
0.00

70.00

0.00
25.00
25.00

0.00
0.00

50.00

0.00
35.00
0.00

0.00
0.00

55.00

0.00
35.00
0.00

0.00
5.00
5.00
0.00
0.00
5.00

0.00
0.00
0.00
0.@
0.00
0.00
5.00

5.00

0.00
0.00

75.00

0.00
0.00

55.00

0.00
55.00
0.00

10.@
0.00
0.00
0.00
0.00
0.00

0.m
0.00
0.00
0.00
5.00
0.00

10.00

15.00

0.00
0.00
5.00
5.00
0.00
5.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

0.00
0.00
0.00
0.00
0.00

17.00

0.00
0.00
o.00
0.00
0.00
0.00
0.00

18.00

0.00
0.00
0.00
0.00
0.00
5.00

5.00
0.00
2.00
0.00
3.00
0.00
0.00

15.00

0.00
5.00
0.00
0.00
0.00
0.00

5.00
0.00
5.00
0.00
0.00
5.00
5.00

0.00

0.00
0.00
5.00
0.@
0.00
5.00

5.00
0.00
0.00
0.00
0.00
0.00
5.00

5.00

0.00
0.00
0.00
0.00
0.00

15.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

o.00
5.00
0.00

35.00
0.00
5.00

0.00
0.00
0.00
o.00
0.00
0.00
0.00

5.00

o.00
0.00
o.00
o.00
0.00
0.00

0.00
0.00
o.00
0.00
0.00
o.00
0.00

15.00

70.00
40.00
58.00

1.@
1.OO

70.00
15.00
75.00
9.00
1.00

50.00
35.00
56.m
9.00
1.00

50.00
30.00
60.00
8.00
2.@

35.00
25.00
65.00
9.00
1.00

s5.00
25.00
70.00
4.00
1.00

35.00
25.00
65.00
9.00
1.00

75.00
r5.00
80.00
4.00
1.00

55.00
50.00
40.00
9.00
1 . m

55.m
15.00
75.00
9.00
1.00

25.00
37.50
37.50

100.00
0.00
0.00

8.57
0.00

51.43

16.67
3r3.31:'
s0.00

20.00
80.00
0.00

40.00
40.00
20.00

60.00
20.00
20.00

100.00
0.00
0.00

90.00 0.00
0.00 0.00

10.00 100.00

80.@110.00 85.00 85.00 80.00 60.00

A-8

60.00 90.00 105.00 70.00



19.00 20.00 Mean SDev Freq

CANYON FUELS

Dugout Mine
Site G-205 Reference Area
Aspen/Doug Fir
Sbpe: 6 deg
Expcure: l.l\l/
Sample Clate: $9 July 2005

0.00
50.00
0.00

0.00
55.00
0.00

1.75
6.7s
23.00

0.50
0.75
1.25
4.8
0.50
6.05

1.8
0.25
3.10
o.%
0.6s
0.50
2.10

5.70

7.fr!
20.s}
n.g5

5.00
6s.00
45.00

5.00
15.00
25.00
20.00
5.00

70.00

35.00
5.00

15.00
5.00

15.00
10.00
45.00

70.00

0.00
0.00
0.00
0.00
0.00
7.00

3.00
0.00
0.00
0.00
5.00
0.@
0.00

5.00

0.00
o.00
o.00
o.00

10.00
25.00

0.00
0.00
o.o0
o.oo
0.00
0.00
0.00

5.00

2.18
1.79
2.17

1r.21
2.18
6.65

2.00
1.09

11.96
1.09
1.59
1.50
2.79

5.68

OVERSTORY
Abies concolor
Popnlustemulaides
Pseudolsuga menziesii

UNDERSTORY
SHRUBS
ANes concolar
Mahonia repens
Popttlus temuloides
Pseudobuga menziesii
Rosa woodsfr
Sy mphofu arpos oreophilu s

FORBS
Achilea nflefolium
Aqu@a caerulea
Amica codifolia
Ddphinium nelsonfr
Efrobium sp.
Lufinus argenfeus
Osnorhiza depauperata

GRASSES
Poa fenderiana

50.00
20.00
65.00
14.00
1.00

55.00
40.00
55.00
4_00
1.00

50.50
27.25
65.05
6.65
1.05

13.68

t3.tr!
12.89
3.31
o.2,

COVER
Overstory
Understory
Lltter
Bareground
Rock

e5.00
40.00
25.00

87.50
0.00

12.50

8.U
28.66
2,.71

35.66
28.56
24.47

% coMPosrTroN
Shrubs
Forbs
Grasses

70.00 95.00 77.75 r6.84

A-9

Overstory + Understory



CANYON FUELS
Dugout Mine
Dist PSME/ACGR
Site G-l5
Slope: VariaHe (mostly S)
Exposure: Variable
Sample Date: l$14 Sept 20O5 1.00 2.W

1 thru 10 Logged

3.00 4.00 5.00 6.00 7.n

OVERSTORY
Acer grandidentatum
Pseudobuga nenziefi

UNDERSTORY
SHRUBS
Acer gnnd{dentatum
Aftemisia tidentata
C h ry soth amnus nauseosus
Gulienezia sarcthrae
Juniperus scopulorum
Pseudotsuga menziesfr
Symph o dc a rpos oreophilu s

FORBS
Aftemisia dncunculus
Asfersp.
ConvoMulus aryensls
Cynoglossum officinale
Taraxacum officinale
Wola adunca

GRASSES
Poa fendleiana
Poa pratensis
Poa secunda

0.00
75.00

0.00
0.00

60.00
0.00

0.00
0.00

0.00
0.00

20.00
0.00

40.00
40.00

0.00
0.00
0.00
0.00
0.00
0.00

10.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
o.o0

0.00
0.00
0.00
0.00
0.00

25.00
15.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

60.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

10.00
0.00
0.@

0.00
0.00

30.00

0.00
0.00
0.00
5.00
0.00

20.00
0.00

0.00
0.00
0.00
5.00
0.00
0.00

0.00
10.00
0.00

45.00
0.00
0.00
0.00
5.00

15.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

o.0o
0.00
0.00
0.00
0.00

25.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

COVER
Overstory
Understory
Litter
Bareground
Rock

75.00
10.00
75.00
5.00

10.00

0.00
40.00
25.00
5.00

30.00

60.(n
@.00
30.00
5.00
5.00

0.00
40.00
50.00
5.00
5.00

0.00
40.00
35.00
15.00
10.00

20.00
65.00
15.00
15.00
5.00

80.00
2s.00
65.00
5.00
5.00

% coMPostTtoN
Shrubs

Forba

Grasses

100.00
0.00
0.00

100.00
0.00
0.00

100.00
0.00
0.00

0.00
25.00
75.00

62.50
12.50
25.00

100.00 100.00
0.00 0.00
0.00 0.00

Overstory + Understory 85.00 40.00 120.00 40.00 @.00 85.00 105.00

Living + Litter+ Rock 170.00 95.00

A-  10

95.00 85.00 105.00 175.001s5.00



8.00 9.00 10.00 11.00 12.00

ll-ZJ Road Disturbed

13.00 14.00 15.m 16.00 17.m

70.00
0.00

20.00
50.00

0.00
25.00

0.00
0.00

0.00
0.00
0.00

35.00
0.00
0.00
0.00

0.00
0.00
5.00
0.00
0.00
0.00

0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
5.00
5.00
0.00
0.00

0.00
0.00

15.00

0.00
0.00

0.00
0.00

0.00
5.00
o.00
0.00
0.00
0.00
0.00

0.00
0.00
5.00
0.00
5.00
0.00

0.00
5.00
0.00

0.00
0.00

0.00
0.00

20.00
0.00
0.00
0.00
0.00

0.00
25.00
0.00
5.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

5.00
0.00
s.00

15.00
0.00
0.00

s.00
0.00
0.00
0.00
0.00

15.00
5.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

20.00
0.00

0.o0
0.00
0.00
0.00
0.00
1.00

4.00
0.00
0.00

5.00
0.00
0.00
0.00
0.00

15.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

10.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

15.00
0.00

0.00
20.00
0.00

0.m
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00

25.00
0.00
0.00
0.00

0.00 0.00
0.00 0.00
0.00 0.00

0.00
0.00
0.00

70.00
30.00
60.00
5.OO
5.00

70.00
25.00
60.00
10.00
5.00

25.00
30.00
60.00
5.00
5.00

0.00
40.00
10.00
45.00
5.00

0.00
25.00
5.00

65.00
5.00

0.00
35.00
10.00
50.00
5.m

0.00
20.00
1s.fi)
5.00

60.00

0.00
50.00
5.00

40.00
5.00

0.00
25.00
60.00
5.00

10.00

0.00
25.00
5.00

55.00
15.00

100.q)
0.00
0.00

80.00
4.00

16.00

66.67
0.00

33.S|

87.50
12.50
0.00

0.00
40.m
60.00

0.00
42.ffi
'7.14

25.00
50.00
25.00

40.00
60.00
0.00

0.00 0.00
100.00 100.00

0.00 0.00

t
100.00 95.00 55.00 40.00 25.00 35.00 20.00 50.00 25.00 25.00

50.00

A - 1 1

165.00 160.00 120.00 55.00 35.00 95.00 60.@ 95.00 45.00



o,
18.00 19.00 rc.00 Mean SDev Freq

CANYON FUELS

Dugout Mine
Site G-15
Slope: Variable
Exposure: VariaHe
Sample Date: 13-14 Sept 2005

o

0.00
0.00

0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00

15.00
0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00

10.50
9.50

20.85
n.67

25.00
20.00

0.00
0.00
0.00
0.00
0.00
0.00
o.@

0.00
0.00

10.00
0.00
o.(p
0.00

0.00
s.00
0.00

0.00
0.00
0.00
0.00
0.@
0.00
0.00

0.00
0.00

15.00
5.00
0.00
0.00

0.00
0.00
0.00

5.75
o.x5
1.00
2.W
0.25
6.75
1.50

o.25
1.%
4.6
2.2s
1.00
0.05

1s.€Kt
1.09
4.36
7.65
1.09
9.52
3.91

t.o9
5.45
6.76
4.V2
3.39
o.2.

20.00
5.00
5.00

10.00
5.00

35.00
15.00

5.00
5.00

40.00
60.00
10.00
5.00

10.00
20.00
10.00

OVERSTORY
Acer granddentatum
Pseudotsuga menziefi

UNDERSTORY
SHRUBS
Acer granddentatum
Aftemisia tidentata
Ch rysoth a mnus r?auseosus
Gutienezia sarothrae
Juniperus scopulorum
Pseudolsuga menziefi
Sy m ph o icarpos ore ophil u s

FORBS
AftemHa dracunculus
Asfersp.
Convolwlus arvensus
Cynoglossum offrcinale
Taraxacum offrcinale
Viola adunca

GRASSES
Poa fendleriana
Poa pratensis
Poa secunda

2.fi
4.85
7.15

0.70
2.00
2.%

0.00
15.00
10.00
25.00
50.00

0.00
15.00
5.00

50.00
30.00

0.00
20.00
5.00

65.00
10.00

20.00
31.75
30.25
24.0O
14.00

30.37
14.25
24.57
2.U
15.t2

COVER
Overstory
Underctory
Litter
Bareground
Rock

0.00
66.67
33.33

0.00
100.00

0.00

0.00
100.00

0.00

48.08
35.68
16.24

43.81
38.39
7'3.39

% COMPOSITION

Shrubs

Forbs

Grasses

15.00 15.00 20.00 51.75 32.87 Overstory + Understory

t 75.00 50.00 35.00 96.00 6 .11

A-L2

Living+Lifter+Rock



{J; CANYON FUEL
Dugout Mine
Site G-12, G-13, G-15 Reference Area
Conifer/ Mtn. Brush/PJ
Slope: 3$38 deg
Exposure: SE
Sample Date: 5-9 July 2005 1.00 2.W 3.@ 4.00 5.00 6.00 7.00 8.00

OVERSTORY
Amelanchier utahends
Cercocarpus rnonfanus
Juniperus osfeosperma
Pfnus edufis
Pseudotsttga menziesfr

UNDERSTORY
SHRUBS
Amelanchier utahensb
Artemisla tidentata
Cercocarpus nontanus
C h ry s oth e m nus nauseosus
Gutienezia sarcthne
Juniprus osfeosperma
Optntia plyacantha
Ptnus edufrs
Pseudotsuga menziesfr
Sym ph o fic a rps oreo phll u s

FORBS
Cryptantha llavoculata

GRASSES
Elymus safnus
Poa secunda
Stipa hymenaides

0.00
0.00
0.00
0.00

65.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

35.00
0.00

0.00

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
15.00
0.00
8.00
0.00
0.00
0.00
o.00
0.00
0.00

2.n

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

18.00
0.00
0.00
0.00
0.00
0.00

0.00

0.00
0.00
0.00

0.00
0.00
0.00
0.00
o00

0.00
5.00
0.00
0.00
o.(x)
0.00
5.00
o.00
0.00
0.00

0.00

0.00
0.00
5.00

0.00
0.00

75.00
0.00
0.00

0.00
0.00

70.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

20.00
0.00
0.00
0.00
0.00

0.00

0.00
5.00
0.00

0.00
0.00
0.00
0.00

60.00

10.00
o.00
0.00
o.00
0,00

0.00
0.00
0.00
0.00
0.00
0.@
0.00
0.00
0.00
5.00

0.00

5.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.oo

70.00
0.00

0.oo

0.00
0.00
0.00

0.00
0.00
0.00
o.00
o.00
0.00
0.00
o.00
0.00
9.00

0.00

0.00
1.00
0.00

COVER
Overstory
Understory
Litter
Eareground
Rock

65.00
35.00
35.00
5.00

25.00

0.00
25.00
5.00

15.00
55.00

0.00
18.00
12.W
15.00
55.00

75.00
10.00
60.00
5.00

25.00

70.00
25.00
25.00
5.00

45.00

0.00
15.00
15.00
20.00
50.00

@.00
70.00
15.00
5.00

10.00

10.00
10.00
15.00
5.00

70.00

% coMPostTtoN
Shrubs
Forbs
Grasses

100.00
0.00
0.00

92.00
8.00
0.00

100.00
0.00
0.00

66.67

0.(x)
33.3}:|

50.00
0.00

50.00

80.00
0.00

20.00

100.00
0.00
0.00

90.00
0.00

10.00

18.mOverstory + Understcrl 100.00 25.00

A-13

15.00 85.00 95.00 130.m 20.00



l,

9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00

35.00
0.00
0.00
0.00

40.00

0.m
0.00
0.00

30.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

40.00
0.00
0.00

0.00

0.00
0.00
5.00

0.00
0.00
0.00

45.00
0.00

0.00
0.00
0.00
0.00

10.00

0.00
0.00
0.00
0.00
0.00

35.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

80.00
0.00

0.00
0.00
0.00

50.00
o.o0

0.00
15.00
0.00
0.00
o.oo

0.00
0.00
0.00
0.00
0.00

10.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

20.00

0.00

10.00
0.00
0.00

10.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

10.00
s.00

0.00

10.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

30.00
0.00

10.00

o.00

5.00
0.00
0.00

0.00
10.00
0.00
0.00
0.00
0.00
0.00
0.00
o,00
0.00

0.00

10.00
0.00
0.00

0.00
0.00

15.00
0.00
0.00

15.00
0.00
o.00
o.00
0.00

0.00

15.00
0.00
0.00

50.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

0.00
0.@
0.00

0.00
0.00
o.00
o.@
0.00
0_00
0.00
0.00
0.00
0.00

0.00

15.00
10.00
0.00

0.00
0.00

10.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

o.oo
0.00

10.00

0.00
0.00

30.00
0.00
0.00
0.00
0.00
0.00
o.00
0.00

0.00

0.00
0.00
0.00

75.00
40.00
25.00
30.00
5.00

30.00
45.00
20.00
30.00
5.00

0.00
3s.00
15.00
15.00
35.00

45.00
45.00
40.00
10.00
5.00

10.00
20.00
5.00
5.00

70.00

0.00
45.00
10.00
5.00

40.00

35.00
50.00
5.00
5.00

40.00

80.00
25.00
60.00
5.00

10,00

50.00
20.00
25.m
5.m

50.00

15.00
30.00
10.00
40.00
20.00

75.00
0.00

25.00

88.89
0.00

11.11

71.43
0.00

n.57

88.89
0.00

11.11

50.00
0.00

50.00

66.67
0.00

33.33

100.00
0.00
0.00

0.00
0.00

100.00

50.00 100.00
0.00 0.00

s0.00 0.00

115.00 75.00 35.00 90.00 30.00

A-14

85.00 105.00 70.@ 45.0045.00



o' CANYON FUELS

Dugout Mine
Site G-12, G-13 Reference Area
Conifer/ Mtn. Brush/PJ
Slope:3ffi deg
Exposure: SE
Sample Date: $9 July 200519.00 20.00 Mean SDev Freq

0.@
0.00
0.00
o.00
0.00

0.00
0.00
0.00
0.00
o.00

40.m
0.00
0.00
0.00
o.00

o.o0

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

4.00
0.75
7.%

10.%
8.75

3.50
2.fi
3.50
0.40
0.90
3.75
0.5
3.50
5.75
2.4s

0.10

4.00
0.80
1.00

10.56
3.27

21.76
2.6
19.99

15.00
5.00

10.00
20.m
20.00

15.00
20.00
20.00
5.00
5.00

15.00
5.00

10.00
15.00
25.00

5.00

40.00
15.00
15.00

0.00
20.@
15.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

10.00
0.00
0.00

11.O8
5.59
7.76
1.74
3.92
9.86
1.09

10.62
r6.68
5.05

o.4

5.39
2.38
2.55

OVERSTORY

Arnela nchie r ut a he n sis

Cercocarptts montanus

Juniperus osfeosperma

Hnus eduf;s

Pseuddst{ga merziesii

UNDERSTORY

SHRUBS

Amelanclter utahensis

AftemHa tuidentata

Cercocarpts montanus

C h ry soth a mnus nauseosus

Gutienezia sarcthrae

Juniprus oSeosperma

Opuntia p$acantha

Hnus eduFs

Pseudotatga menziesff

Sy mphofica rpos o re o philu s

FORBS

Cryptantha flavoculata

GRASSES

Elymus salinus

Poa secunda

Slipa hymenoides

0.00
40.00
10.00
10.00
40.00

0.00
45.00
25.00
10.00
20.00

31.00
32.Q
21.@
12.25
33.75

30.19
14.96
1s.tr)
10.06
20.55

COVER
Overstory
UnderSory
Lltter
Bareground
Rock

100.00
0.00
0.00

77.78
0.00

2,72

77.37
0.40

2.73

24.72
1.74

25.42

% COMPOSITION

Shruba

Forbs

Grasses

45.00 Gi.40

A-1 5

Overstory + Understory



l

O, CANYON FUELS
Dugout Mine
Site G-|6
Reclaimed Undisturbed/AMUT/SYOR/ARTR
Slope: 1€ deg
Exposure: Variable
Sample Date: 1+14 Sept 2005 1.00 2.N 6.00 7.00

1 thru l0 Reclaimed

3.00 4.00 5.00

OVERSTORY
Amelanchier utahensis

UNDERSTORY
SHRUBS
Nnelanchier utahensis
Aftemisia fiidentata
Sy m ph oic arpos ore o philu s

FORBS
Asfiiaga/ussp.
Cynoglossum officinale
Hedysarum boreale
Lupinus atgenteus
Penstemon $icfus
Penstemon watsonfr

GRASSES
Hymus lanceolatus
Elymus safnus
Elymus srnithfr
Elymus spcafus
Elymus hchycaulus
Poa pntensis
Stipa comata

0.00 0.00 0.00 0.00 0.00 0.00 0.00

o

0.00
0.00
0.00

0.00
0.00
3.00
2.W
0.00
0.00

0.00
o.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

5.00
0.00
0.00
0.00
0.00
0.00

3.00
0.00
0.00
0.00
2.00
0.00
0.00

0.00
0.00
0.00

8.00
0.00
0.00
0.00
2.W
0.00

0.00
0.00
5.00
0.00
0.00
0.00
0.00

2.@
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

13.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.oo
0.00

20.00
0.00
0.00
0.00
0.00

0.00
3.00
2.00

0.00
0.00
0.00
0.00
0.00
0_00

3.00
0.00
2.OO
0.00
0.00
0.00
0.00

0.00
5.00
0.00

0.00
0.00
5.00
0.00
0.00
0.00

s.00
0.00
0.00
0.00
0.00
0.00
0.00

COVER
Overstory
Understory
Litter
Baregrannd
Rock

0.00
5.00

10.00
75.00
10.00

0.00
10.00
1.00

70.00
19.00

0.00
15.00
10.00
60.00
15.m

0.00
15.00
10.00
60.00
15.00

0.00
20.00
10.00
60.00
10.00

0.00
10.00
5.00

75.00
10.00

0.00
15.00
10.00
60.m
15.00

% coMPostTtoN
Shrubs
Forbs

Grasses

0.00
100.00

0.00

0.00
50.00
50.00

0.00
66.67
3li).3tit

13.33
0.00

86.67

0.00
0.00

100.00

50.00
0.00

50.00

33.St
33.33
33.33

Overstory + Understory 5.00 t0.00

A- 16

r5.00 20.00 10.00 15.0015.00



O,

8.00 9.m 10.00 11.00 12.W

f -n Undisturbed

13.00 14.00 15.00 16.00 17.00

0.00 0.00 0.00 20.00 0.(x) 0.00 0.00 0.00 0.m 10.00

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00

10.(D
0.00
0.00
o.oo
0.00

0.00
0.00
0.00

0.00
5.00
0.00
0.00
0.00
0.00

0.00
0.00
5.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

o.00
0.00
0.00
0.00
0.00
0.00

o.00
0.00

10.00
0.00
o.@
0.00
0.00

15.q)
0.00

25.00

0.00
0.00
0.00
0.00
0.00
5.00

0.00
0.00
0.00
0.00

10.00
0.fi)
0.00

0.00
10.00
10.00

0.00
0.00
0.00
0.00
0.00
5.00

0.00
10.00
0.00

10.00
5.00
0.00
0.@

0.00
0.00
5.00

0.00
0.00
0.00
0.00
0.(x)
5.00

0.00
0.00
0.00
0.00

40.00
0.00
0.00

0.00
40.00
0.00

0.00
0.00
0.00
0.00
0.00

25.00

o.00
5.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
7.00

0.00
0.00
0.00
0.00
0.00
8.00

o.00
0.00
0.00
0.00
0.00
0.00

15.00

0.00
40.00
35.00

0.00
0.00
0.00
0.00
0.00
0.00

o.o0
o.o0
0.00
0.00
0.00
0.00
0.00

0.00
0.00

25.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

10.00
0.00

0.00
10.00
10.00
65.@
15.00

0.00
10.00
5.00

75.00
10.00

0.00
10.00
5.00

70_00
15.00

20.00
55.00
20.00
20.00
5.00

0.00
50.00
25.00
20.00
5.00

0.00
50.00
10.00
25.00
15.00

0.cp
70.00
20.00
5.00
5.00

0.00
30.00
25.00
25.00
20.00

0.00
75.00
15.00
5.00
5.00

10.00
35.00
20.00
40.00
5.00

0.00
0.00

100.00

0.oo
50.00
50.00

0.00
0.00

100.00

72.73
9.09

18.18

40.00
10.00
50.00

10.00
10.00
80.00

57.14
35.71
7.14

23.33
m.67
50.00

100.00
0.00
0.00

71.43
0.00

28.57

50.0010.00 10.m 10.00 75.00 50.00

A _ I 7

70.00 30.00 75.00 45.00



O CANYON FUELS

Dugout Mine

Site G-l6

Reclaimed Undisturbed

Slope: 1€ deg

Exposure: Variable

Sample Date: 13-14 Sept 200518.00 19.00 20.00 Mean SDev Freq

0.00 70.00 0.00 5.00 15.65 15.00
OVERSTORY
Amelanchier utahensis

UNDERSTORY
SHRUBS
Amelanchier utahensis
Attemisia tidentata
Sy mphoic arpos o re ophil us

FORBS
Astngalus sp.
Cynoglossum officinale
Hedysarum boreale
Lufinus argenteus
Penstemon sfncfus
Penstemon watsonfi

GRASSES
Hymus lanceolatus
Hymus safnus
Hymus srfrthii
Elymus spcafus
Elymus trachycaulus
Poa pratensis
Stipa comata

0.00
o.oo

15.00

0.00
o.oo
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

10.00
5.00
0.00

25.00
10.00
10.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.(n
0.00
0.00
0.00
0.00

0.00
45.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
o.(n
5.00

15.00
0.00

2. lo
7.65
6.70

0.65
0.25
0.40
0.10
0.10
?.Q

1.n
0.7s
2.60
0.50
3.60
1.50
0.75

6.19
14.U
10.n

2.O1
1.09
1.24
o.4
o.4
5.70

3.03
2.8
5.09
2.18
8.93
3.91
3.27

15.00
35.00
45.00

10.00
5.m

10.00
5.00
5.00

25.00

20.00
10.00
30.00
5.00

30.00
15.00
5.00

0.00
30,00
15.00
50.00
5.00

70.00
45.00
5.00
5.00

45.00

0.00
65.00
20.00
10.00
5.00

5.00
31.25
12.55
43.75
12.45

15.65
2..24
6.90

25.&3
8.97

COVER
Overstory
Understory
Litter
Bareground
Rock

50.00
0.00

50.00

100.00
0.00
0.00

69.23
0.00

n.T7

34.53
19.57
45.90

u.o2
27.53
32.51

% coMPoslrloN
Shrubs
Forbs
Grasses

30.00 115.00 65.00 36.25 n.79
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G CANYON FUELS

Dugout Mine
Mtn Brush/Snowberry/Sage & Previous Dist
Site G-17
Slope: W
Exposure:10deg
Sample Date: 1$14 Sept 20G5 1.00 2.n 3.00 4.00 5.00 6.00 7.00

OVERSTORY

Amelanchier utahensis

Poprlus tremuloides

UNDERSTORY

SHRUBS

Amelanchier utahensis

Aftemisia tidentata

Poptlus tremuloides

Rosa woodsfr

Symphoica rpos oreophilus

FORBS

Achilea nflefofrum

Cynoglosam officinale

Linum lewisli

Utpinus argenteus

Pendemon watsonii

Taraxacum officinale

GRASSES

Elymus trachycaulus

Poa pratensis

o.@
0.00

5.00
20.00
0.00
0.00
5.00

0.00
0.00
2.00
0.00
3.00
0.00

0.00
15.00

0.00
0.00

10.00
0.00

0.00
10.00
0.00
0.00

15.00

0.00
0.00
0.00
0.00
5.00
0.00

0.00
10.00

5.00
0.00

0.00
0.00

0.00
0.00
0.00
0.00

50.00

0.00
0.00
0.@
0.00
5.00
0.00

5.00
5.00

70.00
0.oo

10.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0-00
0.00

0.00
0.00

0.00
0.00

25.W
15.00
0.00
0.00

15.00

0.00
0.00
o.00
5.00
5.00
0.00

0.00
0.00

10.00
20.00
0.00
0.00

2s.00

5.00
0.00
0.00
0.00
0-00
0.00

10.00
0.00

0.00
0.00
0.(x)
0.00

15.00

10.00
0.00
0.00

10.00
0.00
0.00

0.00
5.00

COVER
Overstory
Understory
Litter
Bareground
Rock

0.00
50.00
13.00
35.00
2.n

0.00
70.00
24.OO
5.00
1.00

0.00
65.00
14.00
20.00
1.00

70.00
10.00
85.00
4.00
1.00

0.00
65.00
25.00
9.00
1.00

10.00
40.00
49.00
10.00
1.00

5.00
40.00
€.00
10.00
2.W

% coMPoslTloN
Shrubs
Forbs
Grasses

@.00
10.00
30.00

78.57
7.14

M.n

62.50
12.fi
25.00

37.50
50.00
12.50

76.92

7.@

15.38

1@.00
0.00
0.00

u.62
15.38

0.00

Overstory + Understory 50.00 70.00 50.00 45.00 65.00 80.00 65.00

;
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O

8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00

65.@

0.00

16.00 17.00

o.00
0.00

45.00
0.00

20.00
0.00

45.00
0.00

0.00
35.00

0.00
0.00

0.00
0.00

0.oo
0.00

20.00
0.00
0.00
5.00

25.00

o.00
0.00
0.00
5.00
0.00
0.00

0.00
15.00

0.00
0.00

0.00
35.00
0.00
0.00
5.00

5.00
0.00
0.00

20.@
0.00
5.00

0.00
0.00

0.00
15.00
0.00
0.00

15.00

0.00
0.00
0.00
5.00
5.00
0.00

10.00
5.00

20.00
0.00
0.00
0.00

20.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00

0.00
0.00
0.00
0.00

25.00

0.00
0.00
0.00

15.00
0.00
0.00

0.00
0.00

20.00
0.00
0.00
0.00

15.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00

0.00
0.00
5.00
0.00

20.00

0.00
0.00
0.00
0.00
0.00
0.00

10.00
0.00

0.00
0.00
0.00
0.00

30.00

0.00
0.00
0.00
0.00
0.00
0.00

10.00
10.00

0.00
5.00
5.00
5.00

20.00

0.00
5.00
0.00
0.@
5.00
5.00

0.00
0.00

0.00
0.00
0.00
0.00

30.00

0.00
5.00
o.00

10.m
0.00
0.00

0.00
15.00

0.00
55.00
10.00
25.00
10.m

45.00
40.00
10.00
45.00
5.00

20.00
40.00
4.00

55.00
1.00

45.00
35.00
55.00
9.00
1.00

35.00
35.00
4.00

@.00
,|.00

0.00
s0.00
19.00
30.00

1.00

0.00
50.00
30.00
19.00
1.00

65.00
60.00
35.00
4.00
1.00

o.o0
70.00
25.00
4.00
1.00

0.@
70.00
20.00
9.00
1.00

54.55
18.18
27.27

100.00
0.00
0.00

62.50
37.50
0.00

100.00
0.00
0.00

71.43
0.@

28.57

60.00
0.00

40.00

70.00
30.00
0.00

50.00
25.00
25.00

71.43

7.14

21.43

57.14
42.6
0.00

55.00 85.00 60.00 80.00 70.00 50.00 50.00 125.00 70.00 70.00
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18.00 19.00 20.00 lVlean SDev Freq

CANYON FUELS

Dugout Mine
Mtn Brush/Snowberry
Site G-17
Slope: W
Ereosure: 10 deg
Sample Date: 1+14 Sept 20O5

0.00
0.00

10.00
0.00

0.00
0.00

13.50
1.75

2,53
7.Gi

40.(n
5.00

OVERSTORY

Amelanchier utahensis

Popnlus tremuloides

UNDERSTORY

SHRUBS

Anelanchier ufafensls

Aftemisia tuidentata

Poprlus tremulcides

Rosa woodsfr

Sy mph oric a rpos o reophllu s

FORBS

Achilea miflefolium

Cynoglossum officinale

Linum lewisfr

Lu;inus argenteus

Penstemon watsonfl

Taraxacum officinale

GRASSES

Hymus trachycaulus

Poa pratensis

o

0.00
0.00
0.00
0.00

10.00

15.00
5.q)
0.00
0.00
0.00
0.00

0.00
10.00

0.00
0.00
0.00
0.00

30.00

0.00
0.00
0.00
0.00
0.00
5.00

0.00
20.00

0.00
45.00
0.00
0.00

25.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00

5.50
8.25
0.50
0.50

19.75

1.75
0.75
o.10
3.50
1 .Q

0.75

2.8
5.50

8.50
12.77
1.50
1.50

10.&

3.96
1.79
o.4
5.72
2.18
1.79

4.O2
6.50

35.00
40.00
10.00
10.00
95.00

20.00
15.00
5.00

35.00
30.00
15.00

25.00
50.00

0.00
40.00
8.00

50.00
2.00

10.00
55.00
18.00
25.00
2.00

o.00
70.00
25.00
4.00
1.00

15.25
50.50
26.05
21.60

1.85

2..77
15.40
19.63
18.01
2.08

COVER
Overstory
Understory
Litter
Bareground
Rock

25.00
50.00
25.00

il.55
9.09

36.36

100.00
0.00
0.00

68.84
16.12
15.(X

n.43
16.79
13.76

% COMPOSITION

Shrubs

Forb6

Grasses

40.00 65.00 70.00 65.75 18.18 Overstory + Understory
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o CANYON FUELS

Dugout Mine
AMUT/SYOR/ARTR
Site G-16 & G-l7 Reference Area
Slope: W
Exposure: l0deg
Sample Date: 1+14 Sept 2005 1.00 2.W 3.00 4.00 5.00 6.00 7.00

OVERSTORY
Amelanchler utahensb
Juniperus scopulorum

UNDERSTORY
SHRUBS
Amelanchier utahensis
Aftemisia tidentata
Juniperus scopulorum
Sym phoica ryos ore o philu s

FORBS
Asfragalus sp.
Luginus argenteus
Penstemon watsonfr

GRASSES
Hymus safnus
Elymus spcafus
Elymus trachycaulus
Poa pratensis
Poa secunda

0.00
0.00

0.00
0.00

0.00
0.00

0.00
15.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
10.00
0.00
0.00

0.00
10.00
25.00

0.00
10.00
0.00
0.00
0.00

0.00
10.00
0.00

15.00

0.00
10.00
0.00

0.@
5.00
0.00
0.00
0.00

0.00
20.00
0.00
5.00

0.00
0.00

20.00

0.00
10.00
0.00
0.00
0.00

0.00
0.00
5.00
5.00

0.00
10.00
0.00

0.00
0.00
0.00

20.00
0.00

0.00
15.00
0.00
0.00

0.00
5.00

10.00

0.00
0.00
0.00

15.00
0.00

15.00
5.00
0.00

20.00

0.00
1.00

19.00

0.00
0.00
0.00
5.00
0.00

0.00
20.00
0.00
0.00

0.00
15.00
5.00

o.00
0.00

10.00
0.00
0.00

COVER
Overstory
Understory
Litter
Bareground
Rock

0.00
55.00
25.00
10.00
10.00

0.00
40.00
8.00

45.00
7.OO

15.00
40.00
40.00
5.00

1s.00

0.00
45.00
10.00
30.00
15.00

0.00
65.00
15.00
15.00
5.00

0.00
50.00
20.00
15.00
15.00

0.00
55.00
15.00
25.00
5.00

% coMPostTtoN
Shrubs
Forb6

Grasses

18.18
63.64
18.18

62.50
25.00
12.fi

45.45
36.36
18.18

25.00
25.00
50.00

33.33
33.33
st.33

61.54
g.T7

7.69

40.00
40.00
20.00

Overstory + Understory s5.00 lm.00 55.00 55.00 45.00 65.00 50.m

A-22



8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00

0.00
0.00

0.00
0.00

0.00
0.00

25.00
0.00

0.00
0.00

35.00
0.00

0.00
0.00

40.00
0.00

0.oo
0.00

20.00
0.m

0.00
50.00
0.00
0.00

0.00
0.00

15.00

5.00
0.00
0.00
0.00
0.00

o.00
35.00
0.00
0.00

0.00
5.00

15.00

o.oo
o.oo

10.00
5.00
0.00

0.00
45.m
0.00
o.00

o.00
0.00

15.00

0.00
0.00

10.00
0.00
0.00

70.00
0.00
0.00
0.00

0.00
0.00
5.00

0.00
0.00
0.00
0.00
0.00

5.00
35.00
0.00
5.00

0.00
s.00

15.00

0.00
0.00
5.00
0.00
0.00

30.00
0.00
0.00

36.00

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

5.00
10.00
0.00

15.00

0.00
5.00
5.00

0.00
5.00
5.00
0.00
0.00

10.00
10.00
0.00

45.00

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
20.00
0.00
0.00

0.00
0.00

25.00

0.oo
0.00
0.00
0.00

15.00

0.00
0.00
0.00
0.00

0.00
10.00
10.00

0.00
0.00
0.00
0.00

25.00

0.00
70.00
15.00
10.00
5.00

0.00
70.00
15.00
10.00
5.00

0.00
70.00
25.00
4.00
1.00

25.00
75.00
20.00
4.00
1.00

0.00
70.00
25.00
4.00
1.00

35.00
65.00
19.00
15.00
1.00

0.00
50.00
20.00
15.00
15.00

40.00
65.00
30.00

1.00
4.00

0.00
60.00
20.00
15.00
5.00

20.00
45.00
15.00
35.O0
5.00

71.43
21.43
7.14

50.00
28.57
21.43

u.N
21.43
14.N

93.33
6.67
0.00

u.n
28.57
7.14

100.00
0.00
0.00

60.00
20.00
20.00

100.00
0.00
0.00

33.33
41.67
25.00

0.00
4.44
55.56

70.00 70.00 70.00 100.00 70.00 100.00 50.00 105.00 60.00 65.00

A-23



18.00 19.00 20.00 Mean SDev Freq

CANYON FUELS
Dugout Mine
AMUT/SYOR/ARTR
Site G-16 & G-17 Re'
Slope: W
Er<posure: 1O deg
Sample Date: 1*14 Sept 2005

15.00
0.00

0.00
0.00

0.00
0.00

6.75
0.75

12.8
3.27

16.16

14.79

1.09

15.96

1.09

4.60

7.89

1.G)

3.67

3.67

5.36

6.2

25.00
5.00

35.00
75.00
5.00

50.00

5.00
55.00
80.00

5.00
25.00
25.00
20.00
20.00

0.00
o.00
o.00

55.00

0.00
0.00
5.00

0.00
10.00
0.00
0.00
0.00

0.00
10.00
0.00
0.00

5.00
5.00

15.00

0.00
0.00
0.00
0.00
5.00

5.00
10.00
0.00

r0.00

0.00
0.00

10.00

0.00
0.00
0.00
0.00
5.00

7.00
15.25
0.25

10.50

o.%
4.05

10.70

0.25
2.@
2.W
2.8
2.50

OVERSTORY
Amelanchier utahensis
Juniperus scopulorum

UNDERSTORY
SHRUBS
Amelanchier utahensis
Aftenisia tidentata
Juniprus scopulorum
Sy mflrodca tpos oreo phtu s

FORBS
Astragalus sp.
Luginus argenteus
Penstemon watsonii

GRASSES
Hymus safnus
Elymus sficatus
Elymus trachycaulus
Poa pratensis
Poa secunda

15.00
70.00
15.00
5.00

10.00

0.00
40.00
10.00
45.00
5.00

0.00
40.00
10.00
5.00

45.00

7.50
57.00
18.60
15.65
8.75

12.@
12.08
7.52

13.13
9.59

COVER
Overstory
Understory
Litter
Bareground
Rock

78.57
7.14

M.A

25.00
62.50
12.W

62.50
25.00
12.50

u.4
28.08
17.Q

26.60
17.Gt
14.43

% coMPoslIoN
Shrubs
Forbs
Grasses

85.00 40.00 40.00 64.50 19.49 Overstory + Understory
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LAND USE AND AIR QUALITY
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Canyon Fuel Company, LLC
Dugout Canyon Mine

410 LAND USE

Methane Degassification Amend ment
March 16, 2006 ffier2005

41 1 Environmental Description

A statement of the conditions and capabilities of the land to be affected by mining and reclamation

operations follows in this section.

411.100 Preming Land Use

The area is utilized for the landowners private use, including hunting and as open range for

livestock and wildlife.

411.110 Land Use Map and Narrative

Refer to the same section of the approved M&RP.

41 1.120 Land Capability

The major plant communities at the well sites are identified in Section 321. No cultivated lands lie

within the well boundaries, due to the limiting terrain and lack of water for irrigation. Refer to

Section 321.200, Table 3-1 of this submittal for forage production per acre for each well site.

The well site areas are located on the flatter mesa tops and rolling terrain. This type of terrain

receives heavier pressure because of more available forage and easier movement by livestock.

4-1



Canyon Fuel Company, LLC
Dugout Canyon Mine

Methane Degassification Amendment
March 16,2006 ffi05

411.130 Land Use Description

The wells are located on land administered by Milton & Ardith Thayn Trust and zoned by Carbon

County for mining and grazing (MG-1).

No industrial or municipal facilities are located on or immediately adjacent to the well sites.

411.140 Gultural and Historic Resources lnformation

Gultural and Historic Resource Maps - Archaeological surveys were conducted in 2003 of the

well sites G-1 through G-6. Nothing was found that required future investigation. There are no

cemeteries, public parks, or units of the National System of Trails or the Wild and Scenic Rivers

System located within the well site boundaries. The reports can be found in Attachment 4-1 of this

submittal, Appendix 4-1and4-3 of the M&RP and in the Confidential Folder. Wellsite G-7 and G-8

were inventoried byAERC in 1980 (see below), a letterfrom John Senulis of Senco-Phenixto

SHPO has been written requesting proof of clearance for the G-7 and G-8 sites. A copy of the

Senco-Phenix letter is included in the confidential folder.

Previous research in 1980 by "AERC surveyed several sample blocks in Sections 13 and 24, T135,

R12E and Sections 18, 19 and 30 T135, R13E. They also surveyed the access road into the Snow

Mine site. One archeological site (42C8292) was located. The site was described as "Coal mine

located in Pace Canyon consists of one known mine portal which has been closed. Site of historic

Snow Mine in Pace Canyon which was active in 1906 but had its primary production period from

1932-1940." The site was relatively pristine at the time and still contained a standing coal loadout

and foundation with depth potential. Avoidance was recommended pending further historic

research. As noted the site has since been extensively modified" (Attachment4-1, Senco-Phenix,

June 24, 2003, SPUT-455, page 2).

4-2



Canyon Fuel Company, LLC
Dugout Canyon Mine

Methane Degassifi cation Amendment
March 16, 2006 Eeeentber2€€s

Access to the degas holes will not impact or disturb what remains of the archeological site

(42CB.292} The road in the bottom of Pace Canyon passes the archeological site, but the closed

portal is not visible from the road, therefore there is nothing to draw attention to the site. The

loadout referenced in the survey no longer exist at the site.

During June 2005 a Class lll intensive walkover survey was performed of the access roads and

degas well sites G-9 thru G-13 and site DUG0105/DUG0205 (G-14) by Senco-Phenix. The well

sites are being permitted in groups. Wells G-8 thru G-10 are the group currently being presented

for consideration for approval. In the canyon where degas well sites G-9 and G-10 are located

near site 42CB.2435. The major portion of the site has been removed and there is little potential

for further information. The site is not considered eligible for the NRHP. Reference the

Confidential Binderforfurther information pertaining to the aforementioned survey. Perthe survey

"No other cultural resources were located and the potential for undetected remains is remote. A

finding of no effect is appropriate and archeological clearance without stipulations is recommended"

bySenco-PhenixtoSHPofortheG-8thruG.14degaswe||s i tes.Si te42CB1595@

@wasrecommendedforarcheo|ogica|c|earancewithoutst ipu|at ionsby
Senco-Phenix to SHPO.

Bureau of Land Management Environmental Assessment No. UT-070-2001-83 describes

information gathered at the location of Degas Well sites G-11(DT-2), G-16 (E). These sites were

previously used for coalexploration holes. No "areas of critical environmental concern" or "native

american religious concerns" were identified for either site in the environmental assessment. An

archeological inventory of the area was conducted by Senco-Phenix Archeological Consulting

Services in June 20,2001(SPUT-387, Confidential Binder) and no cultural or historical properties

were listed by NRHP.

Bureau of Land Management Environmental Assessment No. UT-070-2004-49 describes

information gathered at the location of Degas Wellsites G-15(DUG0204), G-17 (DUG0304). These

sites were previously used for coal exploration holes. An archeological inventory of the area was
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conducted by Senco-Phenix Archeological Consulting Services in 2002 (SPUT-457, Confidential

Binder) and no historical or cultural resources were identified for listing by NRHPSHPO.

Dugout Canyon agrees to notify the Division and State Historical Preservation Office (SHPO) of

previously unidentified cultural resources discovered in the course of operations. Dugout Canyon

also agrees to have any such cultural resources evaluated in terms of NRHP eligibility criteria.

Protection of eligible cultural resourceswillbe in accordancewith Division and SHPO requirements.

Dugout Canyon will also instruct its employees that it is a violation of federal and state lawto collect

individual artifacts or to otherwise disturb cultural resources.

411.200 Previous Mining Activity

Dugout Canyon has no knowledge of the removal of coal or other minerals in the well sitb areas.

412 Reclamation Plan

412.100 Postming Land-Use Plan

All uses of the land prior to the wells construction/operation and the capacity of the land to support

prior alternate uses will remain available throughout the life of the sites.

Dugout Canyon intends the postmining land use to be livestock and wildlife grazing and other uses

as dictated by the land owner (hunting, roads, etc.). Final reclamation activities will be completed

in a manner to provide the lands able to parallel the premining land use.

Well sites G-1 1 and G-12, will be released to the land owner once the venting has been completed

and the land owner's stipulations met, relieving the mine of revegetation responsibilities. Refer to

Attachment2-3 of this amendment for a copy of the land owner's request letter.
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4',2.200 Land Owner or Surface Manager Comments

Milton & Ardith Thayn Trust is the landowner. Canyon Fuel Company, LLC has a surface land

owner agreement with the Thayne Trust for the drilling of degassification holes (Attachment4-2).

Prior to drilling the landowner will be contacted and the requirements related to drilling as outlined

in the surface land owner agreement will be met. A copy of the letter will be included in Attachment

4-2.

41 3 Performance Standards

413.100 Postmining Land Use

Postmining land uses are discussed in Section 412.100. The postmining lands will be reclaimed

in a timely manner and capable of supporting such uses (see Chapters 2,3,5, and 7).

413.200 Determining Premining Uses of Land

Refer to Section 411.100.

413.300 Griteria for Alternative Postming Land Uses

No alternative postmining land uses have been planned.

414 Alternative Land Use

No alternative postmining land uses have been planned.

420 AIR QUALITY

4-5



Canyon Fuel Company, LLC
Dugout Canyon Mine

Methane Degassification Amendment
March 16, 2006 ffi05

421 Air Quality Standards

Dugout Canyon activities will be conducted in compliance with the requirements of the Federal

Clean Air Act and the Utah Air Conservation Rules.

422 Compliance Efforts

See Fugitive Dust Control Plan, Section 424.

423 Monitoring Program

Refer to the same section in the approved M&RP.

424 Fugitive Dust Gontrol Plan

Operational areas that are used by mobile equipment will be water sprayed to control fugitive dust.

The application of waterwillbe of sufficientfrequencyand quantityto maintain the surface material

in a damp/moist condition unless it is below freezing.

425 Additional Division Requirements

Refer to the same section of the approved M&RP.
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510 INTRODUCTION

This chapter provides a discussion of general engineering aspects, an operation plan, a

reclamation plan, design criteria, and performance standards related to the degassification well

sites. The activities associated with the construction and reclamation of the well sites have been

or will be designed, located, constructed, maintained, and reclaimed in accordance with the

operation and reclamation plans.

51 1 General Requirements

The permit application includes descriptions of construction, maintenance, and reclamation

operations of the proposed well sites with maps and plans. Potential environmental impact as well

as methods and calculations utilized to achieve compliance with the design criteria are also

presented.

512 Gertification

Where required by the regulations, cross sections and maps in this permit application have been

prepared by or under the direction of, and certified by, qualified registered professional engineers

or land surveyors. As appropriate, these persons were assisted by experts in the fields of

hydrology, geology, biology, etc.

512.100 Gross Sections and Maps

Cross sections for the degassification well pads are shown on Figures 5-2, 5-6, 5-10, 5-1 8, 5-21,

5-24 and typical road cross sections are shown on Figures 5-13 and 5-14. Cross sections for the

degassification well pads G-8, G-9, G-10, G-11 thru G-17 are shown on figures located in

Attachment 5-1.
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512.200 Plans and Engineering Designs

Excess Spoil - No excess spoilwill be generated from the well sites.

Durable Rock Fills - No durable rock fills will exist at the well sites.

Goal Mine Waste - No coal mine waste will exist at the well sites.

lmpoundments - Refer to Section 733.200 of this submittal.

Primary Roads - Short sections of road are required to access well sites G-2, G-5, G-14 and G-16.

These access roads are classified as primary roads. Topsoil will be stripped from the road

alignment and either wind rowed adjacent to the road or stored with the topsoil stripped from the

pad area prior to grading the new access road. Well sites G-1 and G-8 (not drilled), G-3 thru G-13

and G-15, are on existing roads, no access roads will be constructed.

Variance from Approximate Original Contour - No variance from approximate original contour

is required for the well sites.

513 Gompliance with MSHA Regulations and MSHA Approval

513.100 Goal Processing Waste Dams and Embankments

No coal processing waste dams and embankments will exist at the well sites.

513.200 lmpoundments and Sedimentation Ponds

Refer to Section 733.200 of this submittal.
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513.300 Underground Development Waste, Goal Processing Waste, and
Excess Spoil

No underground waste, coal processing waste, and excess spoil will exist at the well sites.

513.400 Refuse Piles

No refuse piles will exist at the well sites.

513.500 Underground Openings to the Surface

The well will be equipped with a valve that will be closed and locked when not in use. A typical well

head is shown in Figure 5-16.

513.600 Discharge to Underground Mine

No discharge to the underground mine will occur at the well sites.

513.700 Surface Goal Mining and Reclamation Activities

No surface coal mining, or reclamation activities associated with surface coal mining will occur at

the well sites.

513.800 Goal Mine Waste Fire

No coal waste will be developed, therefore, no coal waste fires will occur at the well sites.
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514Inspection

514.100 Excess Spoil

No excess spoil will be stored at the well sites.

514.200 Refuse Piles

No refuse piles will exist at the well sites.

514.300 lmpoundments

Refer to Section 733.200 of this submittal.

515 Reporting and Emergency Procedures

515.100 Sl ides

Refer to Section 515.100 in the approved M&RP.

51 5.200 lmpoundments Hazards

No impoundments will exist at the well sites.

Methane Degassification Amend ment
March 16,2006ffier-20€5
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515.300 Temporary Cessation of Operations

lf temporary cessation of the mining operations does occur, the wells will remain open. Once

liberation of the methane gas is completed, the wells will be sealed as discussed in Section

542.700 of this submittal.

520 OPERATION PLAN

521 General

See Figures 5-1, 5-5, 5-9, 5-17, 5-20, 5-23, 5-27 and Attachment 5-1 (G-8 thru G-17) for the

contour map showing pre-disturbance and drilling phase contours. These figures also show the

disturbed area boundary and the new access road contours. Figures 5-3, 5-7 , 5-11, 5-19, 5-22,

5-25, 5-29 and Attachment 5-1 (G-8 thru G-17) show the layout of the well sites during the drilling

phase. Figures 5-4, 5-8, 5-12 show the layout of the well sites during the operational phase and

the area to be reclaimed at the completion of drilling. Cross sections for each site can be found

on Figures 5-2, 5-6, 5-10, 5-1 8, 5-21 , 5-24,5-28 and Attachment 5-1 (G-8 thru G-17).

521.100 Cross Sections and Maps

Existing Surface and Subsurface Facilities Features - No buildings are located on or within

1,000 feet of any of the well sites.

Landowner, Right-of-Entry, and Public Interest - The land which the wells will be drilled on is

owned by the Milton and Ardith Thayn Trust. Canyon Fuels, LLC has reached an agreement with

the Thayn trustees to allow access for the construction and drilling of the wells (see Attachment

4-2).
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Mining Sequence and Planned Subsidence - Refer to Section 525. Mining sequence maps

showing the location of drilled degas wells are submitted to the BLM and UDOGM as part of their

annual reports.

Land Surface Gonfiguration - Surface contours of undisturbed well sites are included in Figures

5-1, 5-5, 5-9, 5-17,5-20,5-23,5-27 and Attachment 5-1 (G-8 thru G-17).

Surface Facilities - No permanent surface facilities will exist at the well sites.

521.200 Signs and Markers

Mine and Permit ldentification Signs - A mine and permit identification sign will be displayed at

each well site. This sign will be a design that can be easily seen and read, will be made of durable

material, will conform to local regulations, and will be maintained until after the release of all bonds

for the well site areas. The sign will contain the following information:

Mine name,

Company name,

Company address and telephone number

MSHA identification number, and

Permanent program permit identification number

Perimeter Markers - The perimeter of all areas affected will be clearly marked before beginning

mining activities. The markers will be a design that can be easily seen and read, will be made of

durable material, will conform to local regulations, and will be maintained until after the release of

all bonds for the permit area.
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Buffer Zone Markers - Stream buffer zone markers will not be required at the G-2 thru G-10, G-

13, G-14, G-16 and G-17 anycf+he+{Tge well sites. Stream buffer zone markers will be placed

at  G-1  1 ,  G-12 and G-15.

Topsoil Markers - Markers will be placed on all topsoil stockpiles. These markers will be a design

that can be easily seen and read, will be made of durable material, will conform to local regulations,

and will be maintained until topsoil is redistributed on the well sites.

Gonstruction Markers - Not applicable.

Hazard Signs - Signs will be place at the degas wells with open degas holes, declaring danger,

no smoking, etc.

522 Coal Recovery

No coal recovery will be performed at the well sites. The operator has been contact by the BLM,

in reference to changes in Operator's R2P2 associated with Federal Regulation 43 CFR Chapter

1 1, Subpart 3484. Degas wells G-1 1 and G-1 2 are on the SITLA lease and not on a federal lease,

therefore changes in the R2P2 are not required.

523 Mining Methods

No mining will be performed at the well sites.

524 Blasting and Explosives

No explosives are to be used at the well sites.

525 Subsidence
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No subsidence will occur at the well sites, as a result of drilling and development of the

degassification well sites. Subsidence could occur at the well site because of underground mining

see Section 525 of the approved M&RP.

526 Mine Facilities

526.100 Mine Structures and Facilities

No buildings exist or are proposed at the well sites; therefore, no existing building will be used in

connection with or to facilitate this proposed coal mining and reclamation plan.

526.200 Utilaty Installation and Support Facilities

No utilities are to be installed at the well sites. A portable methane exhaust unit will be temporarily

installed to draw methane to the surface from the mined panel. The exhaust blowerwill be started

by using propane from portable tanks. Once started and running, the unit will be powered by

burning the extracted methane gas. The level of extracted methane required to operate the

exhaust blower is greater than 30%. Excess methane will be vented to the atmosphere. The

blower is approximately 12-feet long by 6-feet wide and about 10-feet tall. lt is not known how long

the degassification of the longwall panel will take.

527 Transportation Facilities

527 .100 Road Glassification

Wefl sites will be developed near existing private roads as shown on Figures 1-1, 5-1, 5-5, 5-9,

5-17,5-20,5-23,5-27 and Attachment 5-1 (G-8 thru G-17). The new access roads will be

classified as primary roads and will be maintained by the permittee (see Figure 5-14).
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527 .200 Descri ption of Transportation Faci I ities

The well sites were chosen close to existing roads in the area to limit surface disturbance. The

existing roads were constructed and are maintained by the land owner. The existing roads are

approximately 20 feet wide and are shown on Figures 5-1, 5-5, 5-9, 5-17, 5-20,5-23,5-27 and

Attachment 5-1 (G-8 thru G-17). See Figure 5-13 for a typical cross section of the existing roads.

528 Handling and Disposal of Goal, Excess Spoil, and Goal Mine Waste

No disposal of coal, excess spoil, and coal mine waste will occur at the well sites.

529 Management of Mine Openings

The perimeter of the sites, including the topsoil stockpiles will be fenced with gates on the access

roads. The well casing will have a valve that is closed and locked. The valve will also prevent

access by animals or other material. Mine openings will be monitored in accordance with Federal

and State Regulations.

During the life of the methane wells, the sites will be inspected as needed by mine personnel to

verify the continued operation of the pumping equipment and general site conditions. Motorized

vehicles to access the methane wells may include trucks, four-wheelers, a snow cat, snowmobiles

and etc.

530 OPERATIONAL DESIGN CRITERIA AND PLANS

531 General

This section contains the general plans for the construction of sediment controls and general

construction and maintenance of the well sites.
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The decision to construct each wellwill be based on the amount of methane encountered during

mining. lf small amounts of methane are encountered and the mine's ventilation system can dilute

the methane, no well will be drilled. The proposed well site locations are shown on Figure 1-1 .

The topography above the Dugout Canyon Mine severely limits the selection of methane drainage

drill sites (degas wells). Various other factors also affect the drill site locations. These include

proximity to the mining area, existing access verses new access, site slope, meeting reclamation

success standards, etc. Sites with exiting access are given preference over sites without, where

possible sites are located along existing roads and at other pre-disturbed areas. In addition, drill

methods are often modified (using directional drilling methods vs. conventional vertical drilling

methods) to allow drilling along existing access and to reduce environmental impacts. Directional

drilling methods allow the surface site to be located as described yet allow the bottom of the hole

to be completed in the required mining area.

532 Sediment Gontrol

Sediment control measures for the well sites are described in Sections 732 and 742 of this

submittal. Runoff control structures at the well sites have been designed to convey runoff in a non-

erosive manner. Sediment yields in the well permit area are minimized by:

Disturbing the smallest practicable area during the construction of the well site and

Contemporaneously reclaiming areas suitable for such reclamation.

533 lmpoundments

No impoundments will exist at the well sites.

534 Roads
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Refer to Section 527 of this submittal.

535 Spoil

No spoil will be generated at the well sites.

536 Goal Mine Waste

No coal mine waste will be stored at the well sites.

537 Regraded Slopes

Methane Degassification Amendment
March 16,2006ffi05

537.1 00 Division Approval

No mining or reclamation activities will be conducted in the permit area that requires approval of

the Division for alternative specifications or for steep cut slopes.

537.200 Regrading of Seftled and Revegetated Fills

Upon completion of the well site, the areas not required for the exhaust blower will be regraded to

approximate original contour. Because of the nature of the well site, settling is not anticipated.

However, if settlement does occur, these areas will be regraded.

540 RECLAMATION PLAN

541 General

541.100 Gommitment

5-11



Canyon Fuel Company, LLC
Dugout Canyon Mine

Methane Degassification Amendment
March 16,2006ffi05

Upon the permanent cessation of methane venting, Dugout Canyon Mine will seal the wells and

permanently reclaim all affected areas in accordance with the R645 regulations and this

reclamation plan.

541.200 Surface Goal Mining and Reclamation Activities

Not applicable.

541.300 Underground Goal Mining and Reclamation Activities

Upon completion of the methane venting activities the wells will be reclaimed.

541 .400 Envi ron mental Protection Performance Sta ndards

The plan presented 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 Ti metable

A timetable for the completion of each major step in the reclamation plan is presented in Figure 5-

15 (G-2 and G-5) and 5-26 (G-3, G-4, G-6 thru G-12). Per Task lD #2408, "the Division requires

notification and a reasonably specific time to initiate the reclamation activities associated with

degassification well sites". In addition to the two figures referenced above, information pertaining

to reclamation timing for methane degas wells is provided in Attachment 5-2 of this amendment.

542.200 Plan for Backfilling, Soil Stabilization, Gompacting, and Grading
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Following completion of the venting activities, the well site will be prepared for contouring and soil

distribution. Details regarding topsoil placement and revegetation are provided in Section 242and

Section 353, respectively.

Sedimentation Pond Removal and Interim Sediment Gontrol - See Section 542500 of this

submittal.

542.300 Final Surface Gonfiguration Maps and Gross Sections

The sites will be regraded to the approximate original contour, the contours representing the pre-

disturbance topography also represent the reclamation topography. Refer to Figures 5-2, 5-6, 5-

10, 5-1 8, 5-21 , 5-24,5-28 and Attachment 5-1 (G-8 thru G-1 7) to see cross sections representing

the final surface configuration.

542.400 Removal of Temporary Structures

The well sites will not have surface structures.

542.500 Removal of Sedimentation Pond

No sediment pond will be constructed at the well sites.

542.600 Roads

The roads which existed prior to the drilling program will be retained after reclamation. The access

roads established during the drilling program will be reclaimed after methane extraction has been

completed. See Section 242 for additional detail concerning the reclamation plan.

542.700 FinalAbandonment of Mine Openings and DisposalAreas

5-13
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Degas drill holes G-9 thru G-17 will be sealed in accordance with Federa{ Regulations 43 CFR Ch.

11, Subpart 3484, (3) per a decision by the BLM and UDOGM.

The casings on degas well sites G-2 thru G-7 will be plugged at the bottom to hold concrete. A

lean concrete mixture will be poured into the casing until the concrete is within five (5) feet of the

surface. At that time the casing will be cut off at ground level and the rest of the casing will be filled

with lean concrete. The concrete will be allowed to harden before final reclamation is completed.

A copy of 43 CFR Ch. 1 1, Subpart 3484, (3) and a discussion of how methane is removed from

mines is contained in Attachment 5-2.

542.800 Estimated Cost of Reclamation

Refer to the Appendix 5-6 of the existing M&RP. lt is anticipated that the cost of reclamation of the

well sites is adequately covered by the Dugout Canyon Reclamation Bond, refer to Chapter 8 for

additional detail.

550 RECLAMATION DESIGN CRITERIA AND PLANS

551 Casing and Sealing of Underground Openings

Permanent sealing is described in Section 542.700.

552 Permanent Features

552.1 00 Small Depressions

No permanent small depressions will be

reclamation.

created as part of the well site construction and

5-14
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552.200 Permanent I mpou ndments

See Section 515.200 of this submittal.

553 Backfilling and Grading

553.100 Disturbed Area Backfilling and Grading

Approximate Original Gontour - The well sites will be returned to their approximate original

contour after reclamation is completed, with the exception of well sites G-11 and G-12.

Erosion and Water Pollution - Sediment controls will consist of gouging the surface to create

depressions and mounds which store and impede the movement of water. As vegetation becomes

established on the reclaimed surface, erosion potentialwill be further minimized.

Post-Mining Land Use - The disturbed area will be reclaimed in a manner that supports the

approved post-mining land use. Refer to Sections 411 and 412for additional detail.

553.200 Spoil and Waste

Spoil - No spoil will be generated within the well sites.

Goal Processing Waste - No coal processing waste will be generated within the well sites.

553.250 Refuse Piles

No refuse piles will exist at the well sites.

553.300 Exposed Goal Seams, Acid and Toxic Forming Materials and

5-1 5
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o

Gombustible Materials

No coal seams will be left exposed at the well sites. Allwells will be sealed according to Federal

and State regulations.

553.400 Cut and Fill Terraces

No cut and fill terraces will be constructed at the well sites.

553.500 Highwall From Previously Mined Areas

No highwalls exist or will be built at the well sites.

553.600 Previously Mined Area

No previously mined areas exist at the well sites.

553.700 Backfilling and Grading - Thin Overburden

No surface mining and reclamation activities involving thin overburden will occur at the well sites.

553.800 Backfilling and Grading - Thick Overburden

No surface mining and reclamation activities involving thick overburden will occur at the well sites.

553.900 Regrading of Settled and Revegetated Rills

lf settlement or rills occur at the well sites, they will be regraded and revegetatived. Refer to

Section 244.300.
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Dugout Canyon Mine well sites will be conducted in accordance with the approved permit and the

requirements of R645-301-51 0 through R645-301 -553.
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FIGURE 5.26

Reclamation Schedule - Wells G-3, G.4, G-6 thru G-l7

Task Weeks to Complete from Start of Reclamation Activities

1 2 3

Plug Well

Regrade Site to Original Contour

Rip Subsoil

Place Topsoil and Roughen

Seed and Mulch

The schedule assumes that weather conditions are conducive. Schedule is for each individual well

not wells collectivelv. lf necessary the timino mav be extended.
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ATTACHMENT 5.1

Degas Wells G-8 thru G-17
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ATTACHMENT 5.2

Methane Degassifi cation



Attachment 5-2

43 CFR Ch. 1 1, Subpart 3484.1 , (3)

"(3) All exploration drill holes must be capped with at least 5 feet of cement and plugged with a

permanent plugging material that is unaffected by water and hydrocarbon gasses and will prevent

the migration of gases and water in the drill hole under normal hole pressures. For exploration

holes drilled deeper than stripping limits, the operator/lessee, using cement or other suitable

plugging material approved by the authorized officer, shall plug the hole through the thickness of

the coal beds or mineral deposits and through aquifers for a distance of at lease 50 feet above and

below the coal beds or mineral deposits and aquifers, or to the bottom of the drill hole. A lesser

cap or plug may be approved by the authorized officer. Exploration activities shall be managed

to prevent water pollution and mixing of ground and surface waters and ensure the safety of

people, livestock and wildlife."



Canyon Fuel Company, LLC
Dugout Canyon Mine

Methane Degassification Amend ment
March 1 6. 2006€eeembe#€05

Attachment 5-2

Methane and How it is Removed from a Mine.

Methane is the principal constituent of natural gas and is created through decomposition of organic

matter. Methane is found throughout the world in various types of geologic formations. Coalbed

methane is the name given to methane found in coal seams. lt is formed during the process of

transforming plant material into coal.

Coal mine methane is a subset of coalbed methane and is released from the coal seam during the

process of coal mining/coal extraction. Coal mine methane is explosive and poses a danger to

the mine and mine personnel. When the methane is in high volumes and concentrations, it limits

the mine's productivity. By removing the coal mine methane, mine safety and productivity are

improved. Methane can be contained in fractures and in pore space in the coal and may travelwith

the coal as it is removed and transported to the surface.

Methane is removed from underground coal mines by large ventilation fans and degassification

systems (i.e., in-mine boreholes, surface boreholes, etc.). Degassification systems may remove

methane in advance of mining, during mining activities or after mining has occurred.

When removed in advance of mining, the methane is drained through vertical boreholes drilled into

the coal seam or horizontal boreholes within the seam or surrounding rock usually occurring years

ahead of the mining activities. Degassification may also occur after mining has commenced, with

gas being removed either before or after the coal is mined.

Dugout currently used a system of vertical surface boreholes and exhauster-blowers to remove

methane from the longwall gob. The holes are completed in the formation above the coal seam

and not in the coalseam itself. When mining occurs, the formation above the coalseam fractures

and releases methane that may be in the formation. In addition, methane is released from the coal

seam during mining. The boreholes are used to collect the methane and remove it from the gob,

thus, preventing the build up of methane to dangerous levels and reducing production delays.
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Once the coal is removed, the roof collapses and debris from the strata around the empty coal

seam fill the void. The debris is referred to as the gob, and the gob contains methane. Vertical

and/or horizontalwells are drilled to either release or recover the gas within the gob.

Once mining of the area is complete and the area is sealed, methane can continue to be released

from the gob and build up to pressures that can cause methane and other gob gases to leak into

the current mine area. Both the gases behind the seals and the gas invading the working area are

considered to be safety hazards by the Mine Safety and Health Administration. To prevent the

buildup and leakage of methane and other gob gases, the operator plans to use the methane

drainage wells to remove gob gases from the sealed areas.

Plugging and Reclaiming

The time line for reclaiming degas wells will be unique to each well. Factors which will contribute

to the determination of when to plug and reclaim are as follows:

Timing of mining

Location of well in mining panel

Season of year

Access to site

Safety

With the mine misfortunes the last few years, it is evident to the operator that the benefits of leaving

a surface access to gob area has more benefits than drawbacks. For that reason and for the

reasons listed previously, the operator plans to leave one degas hole open in each panel. The

surface will be reclaimed, the degas hole will be capped, but the hole will not be plugged until

mining issues have been considered and resolved.

To date, wells G-2, G-5 and G-7 will remain open. G-2 is in the Gil -1 Panel, G-5 is in the Gil-2

Panel and G-7 is in the Gil-3 Panel.
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Well  No. Year Constructed Year Plugged Gontemporaneou
s
Reclamation

Final Reclamation

Planned Actual Planned Actual Planned Actual Planned Actual

G-2 2004 2006

G-3 2004 2005 2005 2006

G-4 2004 2005 2005

G-5 2004 2006

G-6 2004 2005 2006

G-7 2005 2007

G-9 2005 2008

G-10 2006

G-11 2006

G-12 2006

G-13 2006

G-14 2006

G-15 2007

G-16 2007

G-17 2007

Dates are approximate, all events are subject to availability of contractors, weather, mining needs, etc.

Although permifted, wells G-1 and G-8 were never drilled/constructed.
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February 16,2006

Ms. Pamela Grubaugh-Littig
Department of Natural Resources
Division of Oil, Gas and Mining
1594 West North Temple
Suite 1210
Salt Lake City, UT 84114-5801

RE: Reclamation of Degas Well Sites G-11 and G-12

Dear Ms. Grubaugh-Littig:

Per a discussion with Dugout Canyon Mine, we the landowners of the property (Milton and
Ardith Thayn Trust)affected bythe construction of degaswells G-1 1 andG-12 requestthat
the pad areas remain as constructed, with the following stipulations:

Once the use of the well sites is completed the mud pits will be filled and the area leveled,

The topsoil will be replaecd on the areas disturbed, except for the road areas,

The areas receiving topsoilwill be seeded with native grasses, and

Topsoil storage areas will be pocked, gouged and then seeded.

We have alternative plans for the use of these areas. Please contact David Thayn at (a35)
636-0220, if you have questions.

Sincerely,

Vicky S. Miller
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MEMOS SENT TO THAYN TRUST AS NOTIFICATION OF PROPOSED ACTIVITIES

March 10,2005

Subject: 2005 Drillinq Activities on Thavn Lands

In 2005 the Dugout Canyon Mine currently plans to conduct exploration, de-gassing, and
permitting activities on the Thayn Lands.

As many as two (2) exploration bore holes will be drilled on the Thayn Lands, see enclosed
map. The current plan is to drill both holes from the same surface site due to surface ac@ss
restrictions. ln addition, Dugout would like to complete these holes as Methane Drainage
Holes. This will save future costs, permitting efforts, and reduce surface disturbance. These
holes will require grading of the access roads, preparation/building of the drill sites, and
reclamation of the drill sites and roads as directed by the landowner and permit regulations. In
addition, the drilling activities will require obtaining and hauling water from various streams and
locations on the Thayn Lands, see map.

As many as nine (9) Methane Drainage Holes will be drilled to remove methane and other
gases from the longwall panel gob areas, see map. As shown on the map several of these
sites will have one or more holes drilled from the same site. This is due to limited surface
access. Similar to the exploration drilling, these boreholes will require road
grading/improvements, site building/preparation, reclamation, and water hauling. Permitting
activities similar to those required for the exploration drilling will also be conducted in
association with the degas drilling. lt has not been determined if all nine (9) of the degas
boreholes will be drilled or when. However, the G'7 hole may be drilled as early as May, 2005.
The remaining holes, including the exploration holes, will be drilled later in the year depending
on permitting and drill rig availability.

In conjunction with the exploration activities listed above, there will be permitting activities
including, but not limited to, endangered plant and animal surveys, environmental assessment
activities, and cultural surveys. All of these activities will be conducted by third party contractors
and require no surface disturbance.

Associated with the degas activities will be the installation of one or more exhauster-blower
units on the degas sites to remove the gases from the mine. The number and duration of the
installations are unknown at this time. While the exhauster-blower units are in operation, the
units will require frequent inspections to maintain the units. These inspections may range from
daily to weekly depending on the effort required to maintain the units.

The Dugout Mine is planning to installa mine ventilation fan in the Pace Canyon. While the fan
installation site is located on BLM surface, access to the fan site follows the main road access
to the general area and crosses the Thayn Lands. The Dugout Mine currently expects to begin
construction of the site in April 2005. These activities may include upgrades and
enhancements to the access road that crosses Thayn Lands.
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February 16,2006

Subject: 2006 Duqout Ganvon Mine Activltles on Thavn Lands

In 2006 the Dugout Canyon Mine currently plans to conduct exploration, methane drainage,
permitting activities, and other mining related activities on the Thayn Lands.

Exploration

As many as two (2) exploration bore holes will be drilled on the Thayn Lands, see
enclosed map. The current plan includes drilling both holes from the same surface site
due to surface access restrictions. In addition, Dugout will complete these holes as
Methane Drainage Holes. These holes will require surveying, grading of the access
roads, preparation/building of the drill sites, and reclamation of the drill sites and roads
as directed by the landowner dnd permit regulations. In addition, the drilling activities
will require obtaining and hauling water from various streams and locations on the
Thayn Lands, see map.

Associated with exploration and as has been discussed with the land owner in 2005,
Dugout will relocate a portion of a surface road used by various land owners and
Dugout, see map. The road will be relocated from Conover Lands to Thayn Lands.

Methane Drainaqe

As many as eight (8), Methane Drainage Holes (2 are converted exploration holes) will
be completed to remove methane and other gases from the longwall panel gob areas,
see map. As shown on the map several of these sites will have one or more holes
drilled from the same site due to limited surface access. Similar to the exploration
drilling, these boreholes will require surveying, road grading/improvements, site
building/preparation, reclamation, and water hauling. Permitting activities similar to
those required for the exploration drilling will also be conducted in association with the
degas drilling

Drilling of the methane drainage holes is expected to begin within the first two weeks of
June.

ln addition to drilling and installing methane drainage wells, Dugout will also be plugging
and reclaiming a minimum of two (2) methane drainage wells-G3 and G6.

Permittinq Activities

In conjunction with the exploration activities listed above, there will be permitting
activities including, but not limited to, plant and animal surveys, environmental
assessment activities, and cultural surveys. All of these activities will be conducted by
third party contractors and require minimal surface disturbance (soiltest pits).

In addition, Dugout is required by regulatory permits to conduct water monitoring
surveys for both quantity and quality. The Dugout Canyon Mine will also conduct an
annual stream geomorphology study of Pace Creek to determine if subsidence may
impact the stream channel.
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Miscellaneous Activities

The Dugout Mine will also be conducting the following activities:

o Installation and monitoring of one or more exhauster-blower units on the degas
sites to remove the gases from the mine. The number and duration of the
installations are unknown at this time.

. Fault investigations to determine the surface location and characteristics of
severalfaults associated with the Dugout Canyon Mine. This may include
digging trenches in select locations on existing roads. The locations are
currently undecided, but will be approved by the land owner before digging
commences.

r Monitoring and removing noxious weeds, in accordance with the existing land
use agreement.

o Locating and surveying section corners and lease/property lines. This surveying
may be completed either by private or government surveyors.

o Surveying subsidence monitoring points.

ln addition, the attached map also identifies the areas where longwall mining will occur beneath
the Thayn Lands.
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CHAPTER 7

HYDROLOGY
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711 General Requirements

This chapter presents a description of the following:

Proposed operations and the potential impacts to the hydrologic balance;

Methods of compliance with design criteria and the calculations utilized to show

compliance; and

Applicable hydrologic performance standards.

712 Certitication

All maps, plans, and cross sections presented in this chapter have been certified by a qualified,

reg istered professional eng ineer.

713Inspect ion

Inspections are not required since no permanent impoundments will exist at the well sites.

720 ENVIRONMENTAL DESCRIPTION

721 General Requirements

isn

o,pffatiorl&The application will include a description of the existing premining hydrologic resources

with the proposed permit and adjacent areas that may be affected or impacted by the proposed

coal mining and reclamation operations
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722.100 Location and Extent of Subsurface Water

Figure 7-1 in the approved M&RP shows a generalized hydrostratigraphic cross section of the

permit and adjacent areas including the well sites. Section 724.100 of the approved M&RP

provides baseline groundwater conditions.

722.200 Location of Surface Water Bodies

Plate 7-2 in the approved M&RP shows the locations of surface-water bodies and existing or
pending water rights. Section 724.200 of the approved M&RP provides baseline surface water

conditions.

722.300 Locations of Monitoring Stations

Plate 7-1 in the approved M&RP shows the location of surface water and groundwater monitoring

stations.

722.400 Locations and Depth of Water Wells

Refer to Section 722.400 and Plate 7-1 of the approved M&RP for information pertaining to the

groundwater monitoring wells. Refer to Appendix 7-9 of approved M&RP for details pertaining to

the Gilson well.
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7 22.500 Su rface Topography

Surface topography features at the well sites and adjacent areas are shown on Figures 1-1, 5-1,

5-5, 5-9, 5-17, 5-20, 5-23, 5-27 and in Attachment 5-1 for Degas Wells G-8 thru G-17. Refer to

Platel-4 in the M&RP for well locations.

723 Sampling and Analysis

Refer to Section 723 of the approved M&RP.

7 24 Baseline I nformati on

Refer to Section 724 of the approved M&RP.

724.100 Grou ndwater I nformation

Refer to Section 724100 of the approved M&RP.

724.200 Surface Water Information

Refer to Section 724.200 of the approved M&RP.

7 24.300 Geologic I nformation

Geologic information related to the well sites and adjacent areas in presented in Chapter 6 of this

submittaland in the approved M&RP.

724.400 Gl imatological I nformation
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Climatological data are summarized in Appendix 4-1 behind the Air Quality Permit of the approved

M&RP and RA Attachment 7-5 of the Refuse Pile Amendment.

724.500 Supplemental I nformation

Refer to Section 724500 of the approved M&RP.

724.600 Survey of Renewable Resource Lands

Refer to Section 724.600 of the approved M&RP.

724.7 0O Alluvial Valley Floor Requ i rements

O 
Information regarding the presence or absence of alluvial valley floors in the well sites and adjacent

areas is presented in Chapter 9 of this submittal and the approved M&RP.

725 Baseline Gumulative lmpact Area Information

The CHIA currently in place for the Dugout Canyon Mine covers the well sites. The hydrologic and

geologic information required for the Division to develop a Cumulative Hydrologic lmpact

Assessment (CHIA) is presented in the approved M&RP.

726 Modeling

No groundwater or surface water modeling was conducted in support of this submittal.

727 Alternative Water Source Information

Not applicable.
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This section addresses the probable hydrologic consequences of construction and reclamation

operations at the well sites. Mitigation measures are discussed generally in this section and in

detail in Section 730 of the approved M&RP.

728.100 Potential lmpacts of Surface and Groundwater

Potential impacts of the well sites in this area on the quality and quantity of surface and

groundwaterflow may include contamination from materials associated with the drilling of the wells.

The potential impact is addressed in Section 728.300 of this submittal and the approved M&RP.

728.200 Baseline Hydrologic and Geologic lnformation

Baseline geologic information is presented in Chapter 6 of the approved M&RP. Baseline

hydrofogic information is presented in Section724.1Q0 and724.200 of the approved M&RP.

728.300 PHG Determination

Potential lmpacts to the Hydrologic Balance - Potential impacts of the Dugout Canyon Mine on

the hydrologic balance of the well sites and adjacent areas are addressed in the subsections of this

submittaland the approved M&RP.

Acid and Toxic Forming Materials - No acid ortoxicforming materials have been identified in the

soils or strata of the Dugout Canyon Mine (Chapter 6, Section 623 of this submittal). Additional

information is located in Appendix 6-2 of the approved M&RP.

Groundwater - During drilling of the wells, the groundwater encountered will be affected. Drilling

mud will be used to seal the groundwater aquifers. Once drilling is completed, the casing will be
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grouted in the well hole. This will seal the aquifers to prevent any groundwater from migrating

down the outside of the casing into the mine. Should water inflow greater than 15 gallon per

minute be encountered during the drilling of the degas wells the depth and volume will be recorded

and included in Attachment 7-1.

Potential Hydrocarbon Gontamination - Hydrocarbon products will not be stored at the well sites,

however fuels, greases, and other oils may leak from equipment during drilling operations.

Absorbent materials will be used for the collection of leaked fuels, greases, and other oils. The

saturated absorbent materials will be disposed of at an appropriate landfill facility.

729 Gumulative Hydrologic lmpact Assessment (GHIA)

The Cumulative Hydrologic lmpact Assessment currently in place for the Dugout Canyon Mine

includes the well sites and adjacent areas.

730 OPERATION PLAN

731 General Requirements

731.100 Hydrologic - Balance Protection

Groundwater Protection - The effect on groundwater at the well sites is expected to be minimal.

Groundwater encountered during drilling will be sealed off, refer to Section 728.300.

Surface Water Protection - To protect the hydrologic balance, construction, maintenance, and

reclamation operations will be conducted to handle earth materials and runoff in a manner that

prevents, to the extent possible, additional contributions of suspended solids to stream flow outside

the permit area, and othenruise prevent water pollution.
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During initial drilling, the sites will be graded to ensure that storm runoff willflow towards the berms

surrounding the drilling pad area. The berms will direct the runoff to the lowest point(s) within the
pad area where a silt fence and/or straw bale dike(s) will treat the runoff (see Figures 5-1, 5-5, 5-9,

5-17, 5-20, 5-23, 5-27 and Attachment 5-1). The berm placed at the top of the drilling pad cut

slopes will divert runoff around the drilling pad. Thus reducing the runoff affected by the drilling
pad.

The pad will be re-graded to cause the storm runoff to sheet flow towards a silt fence and/or straw

bale dike. A berm will be placed at the top of the fill slope to direct any runoff from the operational
pad to the silt fence andlor straw bale dike(see Figures 5-4, 5-8, 5-12,5-19,5-22,5-25, 5-29 and

Attachment 5-1). The silt fences and/or straw bale dikes will be periodically inspected, and

accumulated sediment will be removed as needed to maintain functionality. The sediment from the

silt fence and/or straw bale dikes will be piled on the pad and will be used for fill during final

reclamation of the well site. During the drilling phase a berm and silt fence will be installed at the

toe of the fill slope as shown on Figures 5-1, 5-5, 5-9, 5-17, 5-20, 5-23, 5-27 and Attachment 5-1

to treat any runoff from the drilling pad.

7 31.200 Water Mon itoring

No water monitoring will be conducted at the degas well sites. Refer to approved M&RP for a

description of water monitoring.

731.300 Acid or Toxic Forming Materials

No acid or toxic forming materials are anticipated at the well sites (see Section 728.300).

731.400 Transfer of Wells

Refer to Section 731.400 of the approved M&RP.

7-7



Canyon Fuel Company, LLC
Dugout Canyon Mine

Methane Degassification Amendment
March 16,2006 ffi05

731.500 Discharge

No discharges to underground workings.

731.600 Stream Buffer Zones

Stream Ghannel Diversions - No stream channel diversions are planned at the well sites.

Buffer Zone Designation - ltor#{he When drilling sites are adjacent to a perennial stream,

a stream buffer zone will be established.@.

731.700 Cross Section and Maps

Not applicable.

731.800 Water Rights and Replacement

Refer to Sections 728.300 and 731.800 of the approved M&RP.

732 Sediment Gontrol Measures

The sediment control measures within the well sites have been designed to prevent additional

contributions of sediment to stream flow or to runoff outside the well sites. In addition, the well sites

have been designed to minimize erosion to the extent possible.

The structures to be used for runoff control at the well sites are berms, silt fences and/or straw bale

dikes.
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732.100 Siltation Structu res

Berms, silt fences and straw bales dikes will be used to treat runoff.

732.200 Sedimentation Pond

The drilling sites will not have sedimentation ponds.

732.300 Diversions

Refer to Section 731.100 of this submittal.

732.400 Road Drainage

No diversion ditches will be constructed along the primary roads leading to the well sites. See

Figures 5-13 and 5-14tor typical road cross sections. Where needed roads accessing the drill

sites will have a water bar constructed at the base of the road to divert water off the road prior to

the runoff reaching the drilling pad.

733 lmpoundments

733.100 General Plans

Not applicable.

733.200 Permanent and Temporary lmpoundments

No permanent impoundments will exist at the well sites.
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734 Discharge Structures

A berm will surround the entire drill pad at each well site during the drilling phase (excepted as

noted). The berm will divert undisturbed runoff around the drilling pad and direct runoff from the

pad to a silt fence/straw bale dike at the lowest point within the well pad disturbed area. A silt fence

and/or straw bale dike will be the discharge structure for each of the well sites during the

operational phase.

735 Disposal of Excess Spoil

There will be no excess spoil generated at the well sites.

736 Coal Mine Waste

There will be no coal mine waste generated or stored at the well sites.

737 Non-Goal Mine Waste

There will be no non-coal mine waste disposed at the well sites.

738 Temporary Gasing and Sealing of Wells

Refer to Section 542.700 of this submittal.
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741 General Requirements

This submittal includes general well site plans that incorporate design criteria for the control of

drainage.

742 Sediment Control Measures

7 42.100 General Requ irements

Design - Sediment control measures have been formulated to prevent additional contributions of

sediment to stream flow or to runoff outside the well site area; and minimize erosion to the extent

possible.

l\lleasures and Methods - Sediment control methods will include silt fences, berms, and straw

bales to reduce runoff and trap sediment.

7 42.200 Si ltation Stru ctu res

General Requirements - Additional contributions of suspended solids and sediment or runoff

outside the well site area will be prevented to the extent possible using silt fences, berms, and

straw bale dikes. Construction activities will not occur during major precipitation events.

Design - All hydrology calculations were made using the 1O-year, 24-hour precipitation event.

Hydrology calculations are in Attachment 7-1. Locations of the berms and silt fences are shown

on Figures 5-1, 54,5-5, 5-8, 5-9, 5-12, 5-17 , 5-20, 5-23, 5-27 and Attachment 5-1 .

742.300 Diversions
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No diversion ditches will be constructed as part of the drilling or operational phases.

742.400 Road Drainage

Refer to Section 732.400 of this submittal.

743 lmpoundments

No impoundments will exist at the well sites.

744 Discharge Structures

No discharge structures have been planned or designed.

745 Disposal of Excess Spoil

There will be no excess spoil generated at the well sites.

746 Goal Mine Waste

746.1 00 General Requirements

There will be no coal mine waste used at the well sites.

746.200 Refuse Piles

There will be no refuse piles at the well sites.

746.300 lmpounding Structures
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746.400 Return of Goal Processing Waste to Abandoned Underground
Workings

No coal processing waste will be generated at the well sites.

747 Disposal of Non-Goal Mine Waste

All non-coal mine waste will be dispose of at an approved landfill.

748 Casing and Sealing Wells

Refer to Section 542.700 of this submittal.

750 PERFORMANCE STANDARDS

751 Water Quality Standards and Effluent Limitations

Water encountered during drilling and runoff water will be treated using silt fence and/or straw bale

dikes prior to leaving the site. Should it become necessary the water encountered during drilling

will be pumped into a tank and hauled from the site for disposal at a licensed facility.

752 Sediment Gontrol Measures

All sediment control measures will be located, maintained, constructed and reclaimed according

to plans and designs presented in Section 732,742, and 760 of this submittal.
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752.100 Siltation Structures and Diversions

Siltation structures will be located, maintained, constructed and reclaimed according to plans and

designs presented in Section 732,742, and 763 of the submittal.

752.200 Road Drainage

Refer to Section 732.400 of this submittal.

753 lmpoundments and Discharge Structures

Refer to Section 733.200 of this submittal.

754 Disposal of Excess Spoil, Goal Mine Waste and Non-Goal Mine Waste

There will be no excess spoil or coal mine waste generated at the well sites. Refer to Section 747

of this submittal regarding non-coal waste disposal.

755 Gasing and Sealing

Refer to Section 542.700 of this submittal.

760 RECLAMATION

761 General Requirements

A detailed reclamation plan for the well sites is presented in Section 540. No structures will exist

at the well sites.

7-14



Canyon Fuel Company, LLC
Dugout Canyon Mine

Methane Degassification Amend ment
March 16.2006 ffi05

762 Roads

Refer to Section 542.600.

762.100 Restoring the Natural Drainage Patterns

The natural drainage patterns will be restored after degassification is completed.

762.200 Reshaping Gut and Fill Slopes

Cut and fill slopes will be reshaped at the well sites.

763 Siltation Structures

763.100 Maintenance of Siltation Structures

All 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.

764 Structure Removal

A timetable for the reclamation of the sites is presented in Figures 5-15 (G-2 and G-3) and 5-26

(G-4 thru G-12).
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765 Permanent Gasing and Sealing of Wells

Refer to Section 542.700 of this submittal.
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SILT FENCE DESIGN

To control sediment yield from the degas hole drilling pads a combination of berms and
silt fences will be used. Berms will be placed around the entire drilling pad including the
cut slopes and fill slopes. These berms will have two purposes. The first is to divert
runoff from undisturbed areas from flowing onto the drilling pad. The second is to divert
runoff from the drilling pad to one or more silt fences to be treated before discharge.
These calculations will determine the minimum surface area of silt fence needed to
handle a 10-year 24-hour storm event.

The peak flow calculations will be made assuming that the entire area within the berms
has a curve number of 90. This value is from professional judgment taking into
consideration that a dirt road in an areawith hydrologic soil group D has a curve number
of 89. Hence this should be a conservative estimate.

Silt fences are manufactured to have a wide variety of water flow rates. I have seen water
flow rates as low as 4 gpm/ft2 to flow rates as high as 3 5 Wrr,lff . However, the typicat
water flow rate for silt fences is 10 gpm/ft2. This design witl be based on this typical
water flow rate. Any silt fence used at the degas hole sites should have a water flow rate
of approximately 10 gpm/ft'.

Assuming a silt fence height of 2ft aminimum length of silt fence will be specified
based on the peak flow to be treated and the typicat water flow rate of l0 gpm/ft2.



G-l1

Peak flow : 0.56 cfs : 25I.3 gpm

Required silt fence surface area:251 gpn/ 10 gpm/ft - 25.8 #

Assuming a silt fence height of 2 ft.

Minimum total length of silt fence required : 25.8 ft21 2 ft: 12.6 ft

G-I2

Peak flow : 0.48 cfs - 2L5.4 gpm

Required silt fence surface area: 215.4 gpm/ 10 gprn/ftz : 21.54 ftz

Assuming a silt fence height of 2 ft.

Minimum total length of silt fence required: 2l .54 # I 2 ft: 10.8 ft

Note: The minimum total length of silt fence required is the combined length of silt
fence from multiple places at the site or a single silt fence depending on the sites
configuration.



G-13

Peak flow : 1.08 cfs : 484.7 gpm

Required silt fence surface area:484.7 gprr/ 10 gpmift2:48.47 ftz

Assuming a silt fence height of 2 ft.

Minimum total length of silt fence required : 48.47 #t Z ft:24.2 ft

G-14

Peak flow : 0.93 cfs : 417 .4 gpm

Required siltfence surface area:417.4 gpml l0 gpm/ff - 41.74#

Assuming a silt fence height of 2 ft.

Minimum total length of silt fence required : 41.74 #l 2 ft: 20.9 ft

G-15

Peak flow: 0.81 cfs :363.6 gpm

Required silt fence surface area:363.6 Wm/ 10 gpm/ftZ :3ffi6 #

Assuming a silt fence height of 2 ft.

Minimum total length of silt fence required :36.36 ft21 Z ft: 18.2 ft

Note: The minimum total length of silt fence required is the combined length of silt
fence from multiple places at the site or a single silt fence depending on the sites
configuration.



G-l6

Peak flow : 0.67 cfs : 300.7 gpm

Required silt fence surface area:300.7 gpn/ 10 gpm/ftZ:30.07 #

Assuming a silt fence height of 2 ft..

Minimum total length of silt fence required :30.07 ftz1 Z ft : 15.0 ft

G-r7

Peak flow : 0.53 cfs : 237 .9 gpm

Required silt fence surface area:237.9 gpm/ 10 gpm/ft2:23.79 #

Assuming a silt fence height of 2 ft.

Minimum total length of silt fence required :23.79 ft21 2ft:11.9 ft

Note: The minimum total length of silt fence required is the combined length of silt
fence from multiple places at the site or a single silt fence depending on the sites
configuration.
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Triangular Hydrograph Calculations using

SCSHYDRO Program

Watershed l.D.:
G-1 1

INPUT SUMMARY

STORM :
Dist.= SCS Type ll
Depth = 2.00 inches
Duration = 24.0 hrs

WATERSHED:
Area = 0.49 acres
CN = 90.00

Time conc.= 0.02 hrs

OUTPUT SUMMARY

Runoff depth: 1.094 inches
lnitial abstr: 0.222 inches
Peak flow: 0.56 cfs ( 1.133 iph )

at t ime: 12.002 hrs



Triangular Hydrograph Calculations using

SCSHYDRO Program

Watershed l.D.:
G-12

INPUT SUMMARY

STORM :
Dist.= SCS Type ll
Depth = 2.00 inches
Duration = 24.0 hrs

WATERSHED :
Area = 0.42 acres
CN = 90.00

Time conc.= 0.02 hrs

OUTPUT SUMMARY

Runoff depth: 1 .094 inches
Initial abstr: 0.222 inches
Peak f low: 0.48 cfs (  1.131 iph )

at t ime: 12.000 hrs



Triangular Hydrograph Calculations using

SCSHYDRO Program

Watershed l.D.:
G-13

INPUT SUMMARY

STORM :
Dist.= SCS Type ll
Depth = 2.00 inches
Duration = 24.0 hrs

WATERSHED :
Area = 0.95 acres
CN = 90.00

Time conc.= 0.04 hrs

OUTPUT SUMMARY

Runoff depth: 1 .094 inches
f nitial abstr: 0.222 inches
Peak flow: 1.08 cfs ( 1.123 iph )

at t ime: 12.005 hrs



Triangular Hydrograph Calculations using

SCSHYDRO Program

Watershed l.D.:
G-14

INPUT SUMMARY

STORM :
Dist.= SCS Type ll
Depth = 2.00 inches
Duration = 24.0 hrs

WATERSHED :
Area = 0.83 acres
CN = 90.00

Time conc.= 0.05 hrs

OUTPUT SUMMARY

Runoff depth: 1 .094 inches
lnitial abstr: 0.222 inches
Peak flow: 0.93 cfs ( 1.117 iph )

at t ime: 12.002 hrs



Triangular Hydrograph Calculations using

SCSHYDRO Program

Watershed l .D.:
G-15

INPUT SUMMARY

STORM :
Dist.= SCS Type ll
Depth = 2.00 inches
Duration = 24.0 hrs

WATERSHED :
Area = 0.71 acres
CN = 90.00

Time conc.= 0.03 hrs

OUTPUT SUMMARY

Runoff depth: 1 .094 inches
f nitial abstr: 0.222 inches
Peak f low: 0.81 cfs ( 1.128 iph )

at t ime: 12.002 hrs



Triangular Hydrograph Calculations using

SCSHYDRO Program

Watershed l .D.:
G-16

INPUT SUMMARY

STORM :
Dist.= SCS Type ll
Depth = 2.00 inches
Duration = 24.0 hrs

WATERSHED :
Area = 0.59 acres
CN = 90.00

Time conc.= 0.03 hrs

OUTPUT SUMMARY

Runoff depth . 1.094 inches
Initiaf abstr: 0.222 inches
Peak flow: 0.67 cfs ( 1.127 iph )

at  t ime: 12.004 hrs



Triangular Hydrograph Calculations using

SCSHYDRO Program

Watershed l .D.:
G-17

INPUT SUMMARY

STORM :
Dist.= SCS Type ll
Depth = 2.00 inches
Duration = 24.0 hrs

WATERSHED :
Area = 0.47 acres
CN = 90.00

Time conc.= 0.04 hrs

OUTPUT SUMMARY

Runoff depth: 1.094 inches
Initiaf abstr: 0.222 inches
Peak f low: 0.53 cfs ( 1.124 iph )

at t ime: 12.003 hrs



Technical Data (

I n n ovativ e G eotexti I es

product
Prefabricated Silt fenre Situctures for
Sedimentation Gontrol

Silt FgnCe TgChniCal Data (Au vatues are minimum averase rolt varues)

* Envirofence working strength is enhanced lurther by the incorporation of a polymeric mesh providing a tensile strength ol 140 lbslft (typical)
in both machine and cross machine directions.

: ::i 1:.:: ': reir rurernbo',,' .1,;,S!LT FENCE.{1 00X), r, r
l,IMINIMUM AVERAGE ROLL VALUES:

ENVTROFENCE,(1OoR
MINIMUM AVERAGE ROLL' VALUES

Grab Tensile Strength (maciine direction)' ASTM D 4632 N (lbs) 550 (124) 550 (124)
Grab Tensile Strength (cross-machine direction)t ASTM D 4632 N (lbs) 550 (124) 550 (124)
Grab Tensile Elonoation ASTM D 4632 o/o 15 /15 t c /  t c

Mullen Burst Strength ASTM D 3786 kPa (psi) 2060 (300) 2060 (300)
Traoezoid Tear Strenqth ASTM D 4533 N (lbs) 2e0 (65) 2e0 (60)
Permittivity ASTM D 4491 sec 0 . 1 0 0 . 1 0
Water Flow Rate ASTM D 4491 l/min/m' (gallmin/ft) 405 (10) 405 (10)

Ultraviolet Stability ASTM D 4355 o/^ 70 70

Sift Fence Packaging
ir il:t;iiiiiil 'i iS'h'l l felN Q';1;1 i
i,r.*i, t:;,:,iWEl Gh{TS:'kg(lb's)

Mirafi* Silt Fence 30.5 (100) o.e (3) 1.22 (4) 2.5 (8.3) 23 (50)
30.5 (100) o.e (3) 1.22 (4) 3.0 (10) 20 (45)

Mirafiu Envirofenceo 30.5 (100) o.e (3) 1.22 (4) 2.5 (8.3) 25 (55)

100CX (Fabric Only) vanes 0.e (3) VANES

1OOX (Fabric Only) 100.6 (330) 0.e (3) 12 (26)

Silt Fence Installation
Toe-ln Methods

Guidelines
Joining Sections of Silt Fences

A. With Trench
o Excavale a 15.2 cm x 1 5.2 cm (6' x 6') trench

along lower perimeter ol site.
. Unroll silt fence one section al a time. Posts

should be positioned on downstream side of
fanno

. Drive post into ground and lay the toe-in fallric
flap in bottom of trench. Bact<fill trench, and tanp
ground as shown in diagram above.

B. Without Trench
. Toe-in can also be accomplished by laying the

fabric flap orr untrenched ground and piling and
tamping soil over the flap at the base of structure.

Prefabricated Silt Fence
with Poss

Sectlon A TOP VIEW

Position posts to overlap as slrown
above, making certain that fabric folds
a'ound each post one full turn.
Drive posts tiglrtly together and
secure tops oi posts by tlng off with
cord or wire to prevent flow-through
of built-up sediment at ioint.

Silt Fence with Pockets
or Belt

Sedion B
End Pocket

Seaion B

r Overlap posts as shown in previ-
ous section to orevent {low-
through.

. Drive posts firmly together and tie
ofi tops of posts to prevent sepa-
ration.

www. mrral r .com

A. With Trench B. Without Trench

WARBAI{TY
MIRAFF Construction Products assumes no fiabllily lor lhe accuracy or completeness of this iniormaiion or {or the uttimate use by
the purchaser. MIRAFF disclaims any and all express, implied, or statutory standards, warranties or guarantees, including without
limitation any implied wananty as to merchantability or litness ior a particular purpose or arising from a course oi dealing or usage
ot trade as to any eguipment, maieriats, or inlormation {umished herewith. This document should not be construed as engineer-
ing advice.
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