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TABLE 1-2

Disturbed Acres by Well Site

Well Site Disturbed Acres

G-1 0.6

G-2 1 .21

G-3 0.97

G-4 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

G-19 2.3
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210 INTRODUCTION

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

2OO4 and is incorporated into Attachment 2-1. Soil information for Well G-7 is incorporated into

Attachment2-1. Aphotograph 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 for wells 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

thru G-17.

222.200 Soi I ldentification

Canyon Fuel Company, LLC
Dugout Canyon Mine

Well No.

G-1

G-2

G-3

G-4

G-5

G-6

G-7

G-8

G-9

G-10

G-11

G-12

Methane Degassification Amendment
July 30, 200

Soil Components

Midfork-Comodore complex, Rabbitex-Datino

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, 3-30% sloPes

Croydon Loam, 8 to 30% slopes

Midfork-Comodore com plex, Rottulee family-

Trag complex

Rottulee family-Trag complex

Cabba- family, 40 to 70 percent slopes,

Doney family, 50 to 70 percent slopes

Guben-Rock outcrop complex,Rabbitex

family-Datino Variant com plex

Soil Map Unit

62t88

7

7

621103

103

62

7

21

97t62

97

11 ,26

47 ,88
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G-13

G-14A

G-15

G-16

G-17

G-19

Methane Degassification Amendment
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Curecantifamily

Midfork family - Comodore complex

Trag stony loam, 30 to 60 percent slopes,

Midfork family - Comodore complex

Doney family

Senchert-Toze fam ily Complex

Midfork family - Comodore complex,

23

62

115,62

26

103

62fr7

222.300 Soi I Descri ption

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. Cubic Yards of Material

G-1 415

G-2 3,104

G-3 1,182

G-4 1 ,100

G-5 1,909
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G-6 792

G-7 1251

G-8 543

G-9 1,574

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

G-19 2716 2037

* 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-

19 are located in Attachment 5-1. Topsoilvolume calculations can be found in Attachment2-2.

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 is 22". Well site G-6
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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

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

stripped with the topsoil to 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.

Twelve inches of soil will be salvaged at well site s G-9. Well site G-9 has no topsoil over

approximately half of the site, thus requiring the salvage of subsoil to generate the foot of soil

proposed for reclamation. Suitable soilfor 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

the other fifty percent of the pad area for site G-12.Twelve inches will be returned to the

reclamation slope at G-11 and between 12and 15 inches at G-12. Large boulders are suspected

to be present at the G-12 site.
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At well site G-13, parent materials for soilformation 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 soil salvage.

Well site G-14 (DUG205), is relatively uniform with soils of and similar to the Midfork family.

Topsoil thickness range from 12 to 24 inches, with the typical depth being 15 to18 inches. The G-

14 wef l 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 soil will be bladed to the side of the

road at site G-14 and replaced during reclamation.

Wellsite G-15 is about 50 percent disturbed by a road, slope cut 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 previouslythe site of an exploration hole, having been disturbed and reclaimed.

Approximately,l4 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.

The entire area of well site G-19 was previously disturbed by logging activities with two roads

crossing through the area. During the soil survey it was determined that the topsoil was ruflged

froffi 8 t'o-3'$inches in depth. Approximately'tG 12 inches of topsoil and subsoil will be salvaged

for replacement€'n-the€:b'p€c during reclamation. Although, two soil pits were samples only SP-2

is representative of the site. SP-1 is not within the G-19 site's disturbed area.
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223 Soil Characterization

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. The topsoil evaluation for Well G-19 was

performed by Craig Clement, P.G. and Dean Stacy, NRCS Management Specialist in accordance

with the standards of the National Cooperative Soil Survey and using the USDA/NRCS WEB Soil

Survey utility.

224 Substitute Topsoil

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

Section 222.400.

230 OPERATION PLAN

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.

After the topsoil is removed, the mud pit will 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 110 CY at each well site.
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The subsoil excavation for the mud pits at G-7 thru G-17 and G-19 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 subsoilto 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

- 137 CY, G-11 -  185 CY, G-12- 260 CY, G-13 -  142CY, G-14A -123CY, G-15 -  101 CY, G-16 -

98 CY, G-17 - 83 CY and G-19 - 48 CY.

Atthe G-19 drill pad there is a variance between the disturbed area acreage and the acreage

where topsoil will be salvaged. Portions of the site have no topsoil, due to previous disturbance

by logging, these areas include roads, a gully and skid trails. In addition there is a perimeter buffer

area that will not be disturbed and thus will not have topsoil removed from the area unless it

becomes necessary due to unforseen issues during construction, such as buried outcrops, large

boulders, tree root systems, etc. An area within the northeastern portion of the disturbed area has

two road forks extending from the end of the existing road, these two forks have no topsoil on them

and the area between them will not be disturbed and therefore will not have topsoil salvaged. A

sketch of these areas is located in Attachment2-1.
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231 .200 Su itabi I ity of Topsoi I Su bstitutes/Su pplements

See Section 224.

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 Construction, Modification, Use, and Maintenance of Topsoil

Storage Pile

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

where it will be stockpiled approximately 1/10 mile away. The estimated volumes of topsoil

stockpile for each site are shown in Table 2-1. The stockpiles will be sized as shown inTable2-2.

The slopes of the stockpile will be 1H: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 topsoilwill be stockpiled with slopes of 2H:1V.
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TABLE 2.2

Topsoil Stockpile Dimensions*

Well No. Length (ft) width (ft) Heisht (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-9** 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

G-19** 235 (Lower Road) I 5

140 (Pad) 52 35
" 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 topsoilthickness 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 Topsoiland Subsoil Removal

232.100 Topsoil Removal and Segregation

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

232.500 Su bsoi I Segregation

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.

2-11



Canyon Fuel Company, LLC
Dugout Canyon Mine

Methane Degassification Amendment
July 30, 200

232.700 Topsoil and Subsoil Removal Under Adverse Conditions

The topsoil will 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

233.100 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 Topsoil Storage

234.100 Topsoil Stockpiling

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 through234 of the

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

234.200 Topsoi I Stockpi le

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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At well pad G-19 a portion of the salvaged topsoil will be stored on a fork of the existing road.
There is no topsoil remaining on the road and the road will remain following reclamation of the G-19
pad site. Wide flagging will be used as a marker to identify the separate between the road surface
and the stored topsoil. Landowner correspondence pertaining to topsoil storage on the existing
road is contained in Attachment 2-3.

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 I nformation

Reclamation of the degassification sites (topsoil redistribution, amendments, and stabilization) is
discussed in Sections 242,243, and 244 respectively.

242 Soil Redistribution

242.100 Soil Redistribution Practices

The topsoilwill be placed after recontouring of the site has occurred. Topsoilwill 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
topsoif 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 5-26 for sites G-4 thru G-1 7 and G-19.
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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 topsoil from the stockpile will

be distributed in the depths shown in Table 2-3.

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 topsoil stockpile storage area and access road (G-2

and G-5) will be reclaimed during this final phase. The access roads to G-3, G-4, G-6, G-7, G-8,

G-9, G-10, G-11 and G-12are pre-existing and will not be reclaimed.

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

plugging of the wells . The access roads to , G-3, G-4, G-6, G-7, G-8, G-9, G-10, G-11, G-12, G-

13, G-15, G-17 and G-19 are pre-existing and will 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 will be pocked/gouged and seeded during final reclamation of the site.

Refer to Section 341 for additional information.

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

the thickness shown in Table 2-3.

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.
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Following the drying of the mud pit materials, the dirt excavated to create the mud pit will 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 aftertopsoil application. Post reclamation (contemporaneous and final) erosion

control measures will be surface roughing, mulching and seeding.

242.200 Regrading

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

approved by the Division.

242.300 Topsoil Redistribution on lmpoundments and Roads

The mud pits will be dismantled and filled following completion of drilling. See Section 242.100,

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

as the rest of the site. The roads existing priorto 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

in the same depth as their corresponding pad areas .

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.
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TABLE 2.3

Approximate Topsoil Distribution Thickness

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

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

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

G-19 14 12
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244 Soil Stabilization

24.100 Protection and Stabilization of Surface Area

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

fiber tackifier or broadcast. Methods of protection and stabilization are further discussed in Chapter

3, Section 341.

24/..200 M ulch Appl ication

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

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

Section 341.

2M.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

All topsoil, subsoil, and topsoil supplements will be managed as outlined in Sections 230 and 240.
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252 Stockpiled Topsoiland Subsoil

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

240.
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ATTACHMENT 2.1

SOIL INVENTORY AND ASSESSMENT

add to the back of existing information



o
o
B

o
o
o
G

o

o
o

o
q,

!o
'6

o
;
=

v,
o
o)
J
o

o
P
o
o
o

E
J

J=
o

o
o
o

o
o

U'

o

d

g,

!

o
Q

o
E
!o
!

0)

o
G
d l

0)

o

.;
o
o
o
o

o

o
!
0)u,
o

Il

R
E
o
d)

s|r)
N
o
o -

-
o

g$ g ;

s F
PJ

i
> F
:R
f \ >

tr
.9
o,
o
ooo

c
(I

0

E
u

E

I

o
N
o

T

o
UI
o

z"
!
o

Igs
tt

o

E

x or )o

x.

x o
b o

(rcH)
uollceou uJ lrJ

I

JnlenJls

&

tJ-

E
o
lr

aJnlxaJ }H,
( / ) t L L

o
o

o
=

o
o

0)

=
J n

3 d
o

T
(/>

U)
a
F
U) o

E
o
o
N

I o

s
tr,
x.
o

{
F-

tr

o
o
6
tr

o

E
o
.9
IL

E,s
E
c
o
0-

-9
.o
(!

o
o
3
o

oo
o

(,
oo
t
t
(g

IJJ

f

o
o
=
c
o
G

d_

t
.E
Y
j
o
o
!
o
m

o

(,
t!

an
o(,
c

!
(t
t
J()
e
!
o
dt

oo
o
.ts
og
!o
o

E

Y

i
o
o
o
uJ

It,
o
g
o
o
i
,9
o
o
UJ

E
o
J

d

o
co
Eg
o

a)()
tg
E

o
o
E

o
o
o

tt

:
(l)

o
o

t !o 9
> - b

o

o
o

o

o
(\

o
o
o
o

!

G
v,

o

E
o
o

E
!

G
v,

o

Q)o

3
=
a

o
o
E

o
E
o

o

o
o
N
o
N

t-L

o(t
j

o

o)
(Y'
@
s
o

3
@
lr)

@
@
o,
(f)

z

D
D
f(
z

F:

o
o

.i
N

l

u;
o

o
(D

o
IJz
r.l

s
o
o

X
o

E

q)

(t

c
o
o
f
0)

o

oo
o

q)
o
o
o
o
oo

n
z

Ee
,7
tr

I

o

o

L

o
a,

5
o
c0

E

E

8
r

G

=
o
E

E
o
c

c
@

o

o
J
(It

t ^

(E
J

(t

(,

CNE=
o . E
o o

o
oo) olr)

lt,
!
o
G

!

U)
dl

E
o
I

o
o)

E
o
c
o(,
c

F

tr)

tr
.9
o
> t t
b9
n =

l l ( l '
o=

(L
a)

(L
a

E
Y
I

o

o
E€z

q,

o
o

o,
-c
G
o
e

c
.9
G(,
o

I

E
J
o

d

o
o
=
.9
G
oo
o
o
o

L

(,
o
o
o

ID
o
I

,9
tt
o

o
!)
Cl
.9

3xg
o
Eo
(J
o)
o
.9
tt

oo
o
C
U'
o
o
.9
U'

.9
6
o
o.
-9
o
o-
o
o
-9

*

o
c
o

E
o
o
.9
o
o
E
o(,

I
6'

o
I
5

g

!)

(!
o.
ogl
G

a!

o
c
o
N

o
-
.9
o
o
o
.g
o

t

I

I



ol
I

o.
o
o)



G-tI
5rl Tes! ?'l hc**ton) s

r Aro roPstt- !^k**J:'::
Wttil'J l+F

hff1ctrtMenr 2- lNor 70 6cAte



Kfr urrug

/d
F

tr\
ttev

\r+.-r
)<+
7rS(\
*
(b

\

\)
r0
b

. \\ ;\B

l\
I  \ . ,
-b /
DI

\
\

7$

C\R
\J tt

g o o o o

Htt i=
UUUfi tr
999.i,t
HUHXX
sa#F-E

3 3 B g g

E
F

E
.E

I

la
I

G

1
ci
\
tn
o
n

/
*

( l

k(\

-^1{\@

ov
) - t * '

R+-
h(^
N t - l

GF
vr *
+-N
F l a
tt
b- v\
rh

\

v
t
t-.\

Nt^
\ , +
_  l l

!

d / D
\ l(^ss
l-' cr)' 9 '

c\s

p
v

\r

b
k)

l\'

I '
(

E
&e.-

uc7
q
fd

s

Y
\t'
\(n
t
r

\

-{
g
e
trl
I
{-

\J..r
,4

S.

G\
ts

F

+
Ir
E
i
N
I



Education
BS, Geology, Brigham Young
University, 1994

Professional Registrations
Professional Geologisc Wyoming #PG-
3460, 2002; Uah #526361 7-2250,
2003

Continuing Education
40-hr OSHA HMWOPER 1997

8-hr OSHA HAZWOPER Refreshen
2002

MS Degree Coursework in
Hydrogeology/ Geophysics

Mine Safety Training Administrarion
Part 48 (24-hr) New Miner Training:
August 2005

Cnarc M. CLEMENT, P.G.
Georoclsr

I have over thirteen years of experience as a geologist/ environmental scientist and
have worked on projects in fifteen states. Responsibilities have included utilizing
various geophysical methods to provide information regarding subsurface conditions
and properties. I have experience with geophysical methods including well logs,
seismic SASW and refraction, ground penetrating radar and electrical resistivity.
Projects I have worked on also include Environmental lmpact Statements, risk
assessments (used to evaluate threats to human health and the environment);
preparation of air, surface water and groundwater discharge permit applications; and
compliance monitoring associated with the resultant permits. I have assisted with
mining related permitting including evaluating impacts to soil, groundwater and
surface waste resources. I am proficient with Trimble GPS equipmeng including data
loggers and software for differential correction, and am familiar with Geographic
Information System (GlS) database managemenc and ESRI ArcGlS software.

Geolocrc / GeopsystcAl REcoNNAtssANcE AND MnpplNc

o Wind Turbine Geotechnicql lnvestigotions: Abilene,Iexos, ldoho Folls, Idoho
ond ludith Gop, Montono, Project Geologist Conducted down-hole seismic shear
wave surveys and spectral analysis of surface waves (SASW) surveys to determine
shear and compression wave velocities for wind turbine foundation design using a
Geometrics SmartSeis S l2 seismograph. Proleca included investigating more than
175 turbine locations. Collected and interpreted seismic data and calculated the
bulk modulus, shear modulus, Poisson's ratio and Young's modulus of the
subsurface materials.

o Proqosed Housing Development Fault Mopping: loclson Hole, Wyoming.
Projea Geologisl Conducted bedrock mapping to establish fault locations at the
proposed Elk Dance Estates using Geometrics SmartSeis S l2 seismograph and
seismic refraction modeling software. Collected and interpreted seismic data and
developed cross-sections for determining fault locations.

o lim Bridger Power Plont Ash Pond Exponsion BedrockMopping.. Sweetwoter
County, Wyoming. Projea Geologisl Conducted bedrock mapping ro establish
depth to bedrock and bedrock velocities using Geometrics SmartSeis Sl2
seismograph and seismic refraction modeling software, Collected and interpreted
seismic data and developed cross-sections for determining bedrock characteristics.

o Montano ond Wyoming Deponments of Transpoftotion Projects Bedrock
Mopping: Montono ond Wyoming, Projea Geologist. Projects included Bigfork
North and South, U,S. Highway 93 North, ClearwaterJunction, Carbon County
Line and l-90 slope failures near Sheridan, \A/Y. Conducted bedrock mapping using
Geometrics SmartSeis 5 l2 seismograph and seismic refraction modeling software.
Collected and interpreted seismic data and developed cross-sections for
determining depth ro bedrock and bedrock rippabil ity.
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I 
' CENEX ond ConocoPhillips Refinery Cross-Hole Heor V(ove Seismic Surveys; Lourel ond Biltings, Montano. project

V Geologist Conducted cross-hole seismic surveys to determine shear and compression wave velocities for process equipment
foundation design using a Geometrics SmartSeis S l2 seismograph, a triaxial borehole geophone and a Ballard Borehole Seismic
Source. Collected and interpreted seismic data and calculated the bulk modulus, shear modulus, Poisson's ratio and young's
modulus of the subsurface materials.

Narunal Resouncr Developmerur

' Gorfteld Wetlands Monitoringo Kennecott lJtoh Coppen Mogno, lJtoh. Projea GeologistAssisted Kennecott in developing
monitoring protocols for sampling water, soil and macroinvertabrates in the North End Wetland Mitigation Area. Monitoring
was performed under an agreement with the U.S. Environmenal Protecrion Agency (EPA) in order to evaluate potential impaca
of metals in the wetlands to avian species. Conducted monitoring and assisted Kennecott with report presentation and
rePresenhtion to meetings with the Technical Resource Committee and representatives from EPA, U,S. Fish and Wildlife
Service, Utah Department of Environmental Quality, Friends of the Great Salt Lake and the local community.

c BLM Block Butte Pit l4 Cool Leose-by-Applicotion Environmentol lmpoastoternent (EtS): Poonio, Colorodo. projea
Scienast. Responsible for preparing the Soil, Surface Water and Groundwater Resources sections of the EIS and assessing
impacts of mining-related impacts on soil and warer resources.

o USDA-Forest Service Dry ForkCool Leose-by-Appticotion Environmentol lmpoctStotement (EIS): poonia, Colorodo.
Proiect Scientist' Responsible for preparing the Water Resources sections of the EIS and assessing impacts of mining-related
subsidence on water resources.

I ' Buresu of Lond Manogement (BLM) PocotelloResourceMo nogementPlan (R&P):Southeostern ldoho.project Scienasr
Prepared sections of the RMP related to soils and geology. Evaluated soil types in the Pocatello District and potential impacrs ro
soil quality through activit ies conducted on BLM-administered lands.

o BLM Utqh Fire Monogement Plon Environmentol Assessments (EAs) ond Lsnd lJse Plon Amendments EA.. Utah, projea
Scientist' Prepared sections of the RMP related to soils and geology. Coordinated with BLM resource specialists across rhe stare
of Utah to obtain information necessary for the Affected Environment and Environmental Consequence sections of the
documents.

o Dubois Fish Reoring Stotion Groundwoter Supply Evoluation: Dubois, Wyoming. Projea Geologst Evaluated potential
groundwater sources not influenced by sur{ace water, recommended drilling locations and designed test and production wells,
Conducted on-site oversight of drilling and well completion. Conducted well performance testing. Project resulted in two
flowing artesian wells to supply fish hatchery needs.

c Underground Mining lmpacts on SurfoceWoter Sources.'Sevier Countyr lJtah, Projea Geologisl Conducted gain/loss
studies to characterize effects on perennial streams of proposed long-wall mining activity at the Box Canyon Tract of SUFCO
Mine' The project involved stream gauging and water quality monitoring to evaluate potential impacts of underground mining on
the west and east forks of Box Canyon Creek.
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Wnrrn Resounce luvssrlcarloN

- c BeorClow Ronch GroundwoterStudy Evoluation:Sheridon County,Wyoming.StoffCrotogistConductedanevaluationofa
regional geologic and hydrogeologic setting. Developed alternatives for supplying groundwater to meet ranch water supply
requrrements,

Cool Leose Areo Seep and Spring Survey: Scofield, lJtoh. Projea GeologisL Conducted a seep and spring survey as part of
baseline data collection for a proposed coal lease area. Located all seeps and springs in the l2-square mile lease area, and
collected water guality data at each site. Mapped the sites using GPS coordinates. Baseline data was incorporated into an
environmental impact study.

G eocRapHtc I NFoRMATIoN SvsreFrs Senvtces

o Seminoe ond Pioneer Pipe Lines Geotechnicol Survey; lJtqh ond Wyoming, Projea Geotogisr Conducted a geotechnical
survey of over 600 miles of pipeline to idendry areas of potential instability, pipeline exposures due to erosion and other threats
to pipeline integrity. Compiled data in a GIS database with geologic and topographic information to identify areas requiring field
inspections. Results of the field inspections were recorded and located using GPS equipment and added to the GIS database.
Areas of concern were ranked based on potential threat to the pipeline.

. BoY Scouts of Americo Comp GPS Mop'ping.' Summit County, lJtoh. Projea Geologist Mapped new and existing camp
facil it ies (using GPS equipment) at Bear West Company Boy Scours of America Camp Steiner. Compiled existing base map
information mapped features, aerial photography and U.S. Geological Survey (USGS) topographic maps into GIS database.
Produced maps for environmental assessment scoping document and public meeting presentation.

lfF ' Pioneer Pipe Line GPS Mopping: Utah and Wyoming. Projea Geologist Conducted helicopter-borne GPS mapping of
potential routes for the Pioneer Pipe Line, and evaluated potential slope instabilities along the proposed route.

AeaNool.tED MtNE Reclamarron

c Abondoned Uronium Mines Location ond Evoluotion: lJtoh. Field Technicion, Work performed for Bureau of Land
Management. Mines were prioritized for reclamation based on health and safety criteria, including measured radiation levels.
Collected data using Trimble GPS systems and compiled it into a GIS database after differential correction.

PnoressroNAL lNsrRUcrtoN

o Geology, Physicol Science qnd Astronorny Courses: lJtohVotley Stote College, AdjunctFoculty. Responsible for conducting
oral, visual and written presentations of technical material to a wide variety of audiences.

o GeologY Courses.' Brigham Young Univenity, Provo, lJtoh. Teoching ond Reseorch Assistonl Taught geology courses and
assisted with summer field camp for seniors in geology, which included geologic and srructural mapping, measuring geologic
sections and environmental field methods. Led a field trip to Hidalgo, Mexico, ro assess groundwater problems associated with
wastewater from Mexico City and set up exchange of graduate students between La Universidad Autonoma De Hidalgo and
Brigham Young University.
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PnorrssloNel EFrpLoyMENT Hrsronv

2006 - Present
1997 -2006

t996 - t997
1993 - 1997

President and Operator of Clement Drilling & Geophysical, Inc.
Proiect Manager and Geophysical Deparcment Manager, Maxim Technologies (now Tetra Tech)
Adjunct Faculty, Utah Valley State College
Geologist, Mayo and Associates
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Canyon Fuel ComPanY, LLC
Dugout Canyon Mine

Methane Degassification Amendment
JulY 30, 200

ATTACHMENT 2-2

TOPSOIL CALCULATIONS

add to the back of existing information



TOPSOL CALCULATIONS
FOR

DEGAS WELL G.19



PAD G-I9 Summary

ffi Assuming 12 in' Salvage Depth (cyd) 2,031

ffiower Accegs Road and on Pad (ryO 2,131

Disturbed Area Acreage (ac) z .J

Subsoil Volume for Berms (cyd) 3 t.9

Topsoil Stockpi le Dimensions:
Lower Access Road 5'H X 8'W X225'L

Pad Stockpile (against highwall) 35'HX52'WXl40'L
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PAD G-19 Subsoil Quantities Required for Berms

Lower Road Topsoil Stockpile (235 ft long)

lH:l V Side Slopes, 225'long@l fttall,20' long @2 fttall
V = X-sectional area * Length

V: 10.6 cyd

Pad Topsoil Stockpile

I H: lV Side Slopes,l44' long @ 2 ft tall
V = X-sectional area * Length

g= 21.3 cyd

TOTAL: 31.9 cyd



Canyon Fuel Company, LLC
Dugout Canyon Mine

Methane Degassification Amendment
July 30, 2OO7M1#O7

ATTACHMENT 2.3

LAND OWNER CORRESPONDENCE



July 25,2007

Priscilla Burton
Utah Division of Oil, Gas and Mining
455 West Railroad Avenue
Price, Utah 84501

Per your request as the representative of the Milton and Ardith
Thayn Trust, I am giving permission for the existing access road(s)
running through and associated with the proposed degas drill pad
G-19 be blocked. We require that these existing access road(s)
remain and not be reclaimed.

Sincerely,

Milton and Ardith Thavn Trust



Canyon Fuel Company, LLC
Dugout Canyon Mine

Methane Degassification Amend ment
July 30, 2007

ATTACHMENT 5.1

Degas Wells G-8 thru G-17 and G-19
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Canyon Fuel Company, LLC
Dugout Canyon Mine

Methane Degassification Amendment
July 30, 2007

ATTACHMENT 5.2

Methane Degassification



Canyon Fuel Company, LLC
Dugout Canyon Mine

Methane Degassification Amend ment
July 30, 2007

Wel lNo. Year Constructed Year Plugged Contemporaneous
Reclamation

Final Reclamation

Planned Actual Planned Actual Planned Actual Planned Actual

G-2 2004 2007

G-3 2004 2005 2005 2006

G-4 2004 2005 2005

G-5 2004 2007

G-6 2004 2005 2007

G-7 2005 2007

G-9 2005 2008

G-10 2006 2007

G-11 2006 2008

G-12 2006 2007

G-13 2006 2008

G-14 2006 2008

G-15 2007 2008

G-16 2008

G-17 2008

G-18 2007 2009

G-19 2007 2008

G-31 2007 2009

Dates are approximate, all events are subject to availability of contractors, weather, mining needs, etc.
Although permitted, wells G-1 and G-8 were never drilled/constructed.

Attachment 5-2



Canyon Fuel Company, LLC
Dugout Canyon Mine

Methane Degassification Amendment
July 30, 2007tvreffiee7

ATTACHMENT 7-1

HYDROLOGY CALCULATIONS

add to the back of existing information



HYDROLOGY CALCULATIONS
FOR

DEGAS WELL G-T9

nICHANDB.
WHITE
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Precipitation Frequency Data Server Page I  of5

POINT PRECIPITATION
FREQUENCY ESTIMATES
FROM NOAA ATLAS 14

Utnh 39.68175 N l10.48129 W ?9.16 feer
l iom "Pr ccrprtBtron-Frcquencv Arlas ol- rhc unired sra(es" NoAA Arlas 14. Volumc I . Vcrsron 4

G M Bonnrn.  D Manin.  B t_ in,T par i ry-bok,  M yekra.anrJ D Rr lcv
NOAA National Weather Scrvrce. Silvcr Spnng, Maryland, 2006

Text version of table
' These precipltation frequency estimates are based on a partial duralion series. ARI is lhe Ave.age Recunence lnlerval.
Please teler to the dQQumenlalien for rnore information. NOTE: Formatting lo.ces oslimates near' iero ro appea, as zero.

Extrrctcd: Tuc Jun 26 2007

Preci tion Frequencv Estimates (inches

http://hdsc.rlws.noaa.gov/cgi-bin/hdsc/buildout.perl?type=pf&series=pd&un its=us&sratena... 6/26/2007
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Precirritation F

I

I 1o*ld 1 00"u

Page 4 of5

' The lower bound of the conlidence inte*
" These precipitation frequency estimates aIe based on a partiat duralion oaximq s,g';ss ARt b tne nvJrage'Recunence Inlerval
Please refet h the documentation lor mole intormation NOTEr Formatting prevenls estlrnates near ze.o to aDDear as zero
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U S Census Bureau Magprng and Certogralhrc Resources
Tiger ilap Server.

t' l*r tt rt *l,h *t ht Dr.. r li n. ilN l'\, t illoilnil k)n.

http://hdsc.nws.noaa.gov/cgi-bin/hdsc/bu ildout.perl?type=pf&series--pd&un irs=us&srarena... 6/26/2007
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Other Maps/Photographs -

\liew USGS digita! ortltqph.olo quadlsnEc (DQQ) covering this location lionr TerraServer; LISGS Aerial Photograph
may also be available
fronr this site. A DOQ is a cotnputer-generated irnage of arr aerial photograph irr rvhich inrage displacerrrent caused by terraiu
relief and cantera tilts has been removed. lt combines the image characteristics ot'a photograph rvith the geometric qualities
of a nrap. Visit the USGS for nrore infornration.

Watershed/Stream Flow Information -

Find the Watershed for this location using the U.S. Environmental Protection Agencl.'s site.

Climate Data Sources -

PrecipitationJi'cqucnc.v rcsults are hascd on tkilaJi.om a varict)'of ,sotu.ccs, but largel.t'NCDC I'he.following links provitle
general infbrmation
ahou! ohsen'ing sites in the ureu, regardless o.f iftheit'dow ryas used in this stttdy. l:or detailed itrforDration abotrt the
s!a!iotts used in this stud.v,
please reter lo our documcntation.

Using the Na-tioual Cliuatic Da.ta. Cenler:'s (NCDC) station search engine, locare othel climate srarions within:

+/-30 minutes . . .oR.. ,  Ff iTegree 1of rhis locat ion (39.68175tt t0. ,18129).  Digi tal  ASCIt data carr be
obtained directly fi'om NCDC.

Find Natural REs-o.-u,regs Cens-e-ryalien $ervise (N&e.5.) SNOTEL lSNOwpack TEt,emetry) stations by visiting the
Westrrn Regipnaf Climate Qqnfer's srate:speci-t_q SNOTEt, stflriqn maps.

l l ; 'drometeorologlcll Dcsign Studirs ('enter
DOC/NO{A/Nstionrl }l 'cether Serrice
1325 Erst-rrl est Highrvay
Silver Spring. l lD 2091 0

(30r) 7rJ-1669
Questtonst HI)S(' Qucstrrn*i;lte!ngi!ry

[)rsclrrnrcr

http://hdsc.nws.noaa.gov/cgi-bin/hdsc/buildout.perl?type=pf&series=pd&unirs=us&starelra... 6/2612007




