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TABLE 1-2

Methane Degassification Amendment
July 30, 2007-June-14,2067

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-13 275
G-14 2
G-15 25
G-16 2
G-17 1.25
G-19 2.3
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SOILS
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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. General vegetation includes sagebrush, serviceberry,
aspen, Douglas-fir, and snowberry.

221 Prime Farmiand 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.

222 Soil 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 Il intensity level.

A description of the soils is included in Appendix 2-2 of the approved M&RP and in Attachment 2-1,
which includes a report by Dan Larsen, Soil Scientist, entitied “Soil Inventory and Assessment Six
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Methane Degassification Borehole Sites”. An additional report for well site G-6 was prepared in
2004 and is incorporated into Attachment 2-1. Soil information for Well G-7 is incorporated into
Attachment 2-1. 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 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 Soil Identification

Well No. Soil Map Unit Soil Components

G-1 62/88 Midfork-Comodore complex, Rabbitex-Datino
Varient

G-2 7 Brycan, Beje-Trag complex, 3-30% slopes

G-3 7 Beje-Trag complex, 3-30% slopes

G-4 62/103 Midfork-Comodore complex,

Senchert-Toze complex

G-5 103 Senchert-Croydon

G-6 62 Midfork-Comodore complex

G-7 7 Beje-Trag complex, 3-30% slopes

G-8 21 Croydon Loam, 8 to 30% slopes

G-9 97/62 Midfork-Comodore complex, Rottulee family-
Trag complex

G-10 97 Rottulee family-Trag complex

G-11 11, 26 Cabba- family, 40 to 70 percent slopes,
Doney family, 50 to 70 percent slopes

G-12 47, 88 Guben-Rock outcrop complex, Rabbitex

family-Datino Variant complex
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G-13 23 Curecanti family

G-14A 62 Midfork family - Comodore complex

G-15 115, 62 Trag stony loam, 30 to 60 percent slopes,
Midfork family - Comodore complex

G-16 26 Doney family

G-17 103 Senchert-Toze family Complex

G-19 629F Midfork family - Comodore complex,
Rettutee-famity-Trag-ecomplex

222.300 Soil Description
Refer to Attachment 2-1 of the submittal for soil descriptions.

222.400 Soil 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

Topsoil Volumes*

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 1,674

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 26 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. Topsoil volume calculations can be found in Attachment 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 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 soil for salvage at site G-10 is approximately 15 inches with
some areas having 24 inches of soil. Where available soil will 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 12 and 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 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 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 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 soil will 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, 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 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.

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 ranged
from 8 to-35-inches in depth. Approximately 46 12 inches of topsoil and subsoil will be salvaged
for replacement en-the-slepes 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 Sail
Survey utility.

224 Substitute Topsoil

Dugout Canyon does not plan to use substitute topsoil as growth 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 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-9-182CY, G-10
-137 CY, G-11-185CY, G-12 - 260 CY, G-13 - 142 CY, G-14A - 123 CY, G-15- 101 CY, G-16 -
98 CY, G-17-83 CY and G-19 - 48 CY.

At the 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 Attachment 2-1.

2-8
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231.200 Suitability of Topsoil Substitutes/Supplements

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 in Table 2-2.

The slopes of the stockpile will be 1H:1V or approximately 45° 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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TABLE 2-2
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-9** 160 90 30
G-10* 170 80 65
G-11** 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) 8 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 topsoil thickness will vary with 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 Topsoil and Subsoil Removal

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

Topsoil will not be removed along the fence line at the wells sites.

232.500 Subsoil Segregation

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

232.600 Timing

Topsoil removal will take place after all vegetation that could interfere with salvaging the topsoil has
been grubbed.
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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 topsoil will 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 - Importing of substitute topsoil is not anticipated (Section 224).

233 Topsoil Substitutes and Supplements

233.100 Overburden Materials Supplementing and/or Replacing Topsoil
No overburden material will be used.

233.200 Suitability of Topsoil Substitutes and Supplements
No substitute topsoil is planned.

233.300 Physical and Chemical 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 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 material will 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 10-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 soil will 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 Information

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 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 5-26 for sites G-4 thru G-17 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
2006/2007, 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-12 are 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 topsoil will 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 topsoil will 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 after topsoil 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 Impoundments 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 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
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
Well Site No. Topsoil Thickness (Inches)
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-14A 14 - 16
G-15 14
G-16 14
G-17 12
G-19 16 12

* Wells G-1 and G-8 were never constructed.
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244 Soil Stabilization

244.100 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.

244.200 Mulch Application
Muich/tackifier will 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

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

All stockpiled topsoil and subsoil will 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
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Education
BS, Geology, Brigham Young
University, 1994

Professional Registrations
Professional Geologist: Wyoming #PG-
3460, 2002; Utah #5263617-2250,
2003

Continuing Education
40-hr OSHA HAZWOPER: 1997

8-hr OSHA HAZWOPER Refresher:
2002

MS Degree Coursework in
Hydrogeology/ Geophysics

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

CRAIG M. CLEMENT, P.G.
GEOLOGIST

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. | have experience with geophysical methods including well logs,
seismic SASW and refraction, ground penetrating radar and electrical resistivity.
Projects | have worked on also include Environmental Impact 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. | have assisted with
mining related permitting including evaluating impacts to soil, groundwater and
surface waste resources. | am proficient with Trimble GPS equipment, including data
loggers and software for differential correction, and am familiar with Geographic
Information System (GIS) database management and ESRI ArcGIS software.

GEOLOGIC /| GEOPHYSICAL RECONNAISSANCE AND MAPPING

* Wind Turbine Geotechnical Investigations: Abilene, Texas, Idaho Falls, Idaho
and Judith Gap, Montana. 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 usinga
Geometrics SmartSeis S12 seismograph. Projects 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.

* Proposed Housing Development Fault Mapping: Jackson Hole, Wyoming.
Project Geologist. Conducted bedrock mapping to establish fault locations at the
proposed Elk Dance Estates using Geometrics SmartSeis S12 seismograph and
seismic refraction modeling software. Collected and interpreted seismic data and
developed cross-sections for determining fault locations.

¢ Jim Bridger Power Plant Ash Pond Expansion Bedrock Mapping: Sweetwater
County, Wyoming. Project Geologist. Conducted bedrock mapping to establish
depth to bedrock and bedrock velocities using Geometrics SmartSeis S12
seismograph and seismic refraction modeling software. Collected and interpreted
seismic data and developed cross-sections for determining bedrock characteristics.

¢ Montana and Wyoming Departments of Transportation Projects Bedrock
Mapping: Montana and Wyoming. Project Geologist. Projects included Bigfork
North and South, U.S. Highway 93 North, Clearwater Junction, Carbon County
Line and I-90 slope failures near Sheridan, WY. Conducted bedrock mapping using
Geometrics SmartSeis 512 seismograph and seismic refraction modeling software.
Collected and interpreted seismic data and developed cross-sections for
determining depth to bedrock and bedrock rippability.
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CRAIG M. CLEMENT, P.G.

* CENEX and ConocoPhillips Refinery Cross-Hole Hear Wave Seismic Surveys: Laurel and Billings, Montana. Project
Geologist. Conducted cross-hole seismic surveys to determine shear and compression wave velocities for process equipment
foundation design using a Geometrics SmartSeis S12 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.

NATURAL RESOURCE DEVELOPMENT

* Garfield Wetlands Monitoring, Kennecott Utah Copper: Magna, Utah. Project Geologist. Assisted 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. Environmental Protection Agency (EPA) in order to evaluate potential impacts
of metals in the wetlands to avian species. Conducted monitoring and assisted Kennecott with report presentation and
representation 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.

* BLM Black Butte Pit 14 Coal Lease-by-Application Environmental Impact Statement (EIS): Paonia, Colorado. Project
Scientist. Responsible for preparing the Soil, Surface Water and Groundwater Resources sections of the EIS and assessing
impacts of mining-related impacts on soil and water resources.

* USDA-Forest Service Dry Fork Coal Lease-by-Application Environmental Impact Statement (EIS): Paonia, Colorado.
Project Scientist. Responsible for preparing the Water Resources sections of the EIS and assessing impacts of mining-related
subsidence on water resources.

* Bureau of Land Management (BLM) Pocatello Resource Management Plan (RMP): Southeastern Idaho. Project Scientist.
Prepared sections of the RMP related to soils and geology. Evaluated soil types in the Pocatello District and potential impacts to
soil quality through activities conducted on BLM-administered lands.

* BLM Utah Fire Management Plan Environmental Assessments (EAs) and Land Use Plan Amendments EA: Utah. Project
Scientist. Prepared sections of the RMP related to soils and geology. Coordinated with BLM resource specialists across the state
of Utah to obtain information necessary for the Affected Environment and Environmental Consequence sections of the
documents.

* Dubois Fish Rearing Station Groundwater Supply Evaluation: Dubois, Wyoming. Project Geologist. Evaluated potential
groundwater sources not influenced by surface 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.

* Underground Mining Impacts on Surface Water Sources: Sevier County, Utah. Project Geologist. 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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WATER RESOURCE INVESTIGATION

* Bear Claw Ranch Groundwater Study Evaluation: Sheridan County, Wyoming. Staff Geologist. Conducted an evaluation of a
regional geologic and hydrogeologic setting. Developed alternatives for supplying groundwater to meet ranch water supply
requirements.

* Coal Lease Area Seep and Spring Survey: Scofield, Utah. Project Geologist. 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 |2-square mile lease area, and
collected water quality data at each site. Mapped the sites using GPS coordinates. Baseline data was incorporated into an
environmental impact study.

GEOGRAPHIC INFORMATION SYSTEMS SERVICES

¢ Seminoe and Pioneer Pipe Lines Geotechnical Survey: Utah and Wyoming. Project Geologist. Conducted a geotechnical
survey of over 600 miles of pipeline to identify 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 America Camp GPS Mapping: Summit County, Utah. Project Geologist. Mapped new and existing camp
facilities (using GPS equipment) at Bear West Company Boy Scouts 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.

e Pioneer Pipe Line GPS Mapping: Utah and Wyoming. Project Geologist. Conducted helicopter-borne GPS mapping of
potential routes for the Pioneer Pipe Line, and evaluated potential slope instabilities along the proposed route.

ABANDONED MINE RECLAMATION

¢ Abandoned Uranium Mines Location and Evaluation: Utah. Field Technician. 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.

PROFESSIONAL INSTRUCTION

* Geology, Physical Science and Astronomy Courses: Utah Valley State College. Adjunct Faculty. Responsible for conducting
oral, visual and written presentations of technical material to a wide variety of audiences.

* Geology Courses: Brigham Young University, Provo, Utah. Teaching and Research Assistant. Taught geology courses and
assisted with summer field camp for seniors in geology, which included geologic and structural mapping, measuring geologic
sections and environmental field methods. Led a field trip to Hidalgo, Mexico, to 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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PROFESSIONAL EMPLOYMENT HiSTORY

. 2006 — Present

1997 - 2006
1996 - 1997
1993 - 1997

President and Operator of Clement Drilling & Geophysical, Inc.

Project Manager and Geophysical Department Manager, Maxim Technologies (now Tetra Tech)

Adjunct Faculty, Utah Valley State Coliege
Geologist, Mayo and Associates
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Canyon Fuel Company, LLC Methane Degassification Amendment
. Dugout Canyon Mine July 30, 2007-dunet4;2667

ATTACHMENT 2-2
TOPSOIL CALCULATIONS

add to the back of existing information




TOPSOIL CALCULATIONS
FOR
DEGAS WELL G-19




PAD G-19 Summary

Topsoil Excavation Volume Assuming 12 in. Salvage Depth (cyd) 2,037
Topsoil Storage Volume Along Lower Access Road and on Pad (cyd) 2,131
Disturbed Area Acreage (ac) 23
Subsoil Volume for Berms (cyd) 31.9
Topsoil Stockpile Dimensions:

Lower Access Road S'H X 8'W X 225'L

Pad Stockpile (against highwall) 35'HX52'WX140'L
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PAD G-19 Subsoil Quantities Required for Berms

Lower Road Topsoil Stockpile (235 ft long)
1H:1V Side Slopes, 225' long @1 ft tall, 20' long @2 ft tall
V = X-sectional area * Length
V= 10.6 cyd
Pad Topsoil Stockpile
1H:1V Side Slopes,144' long @ 2 ft tall
V = X-sectional area * Length
V= 21.3 cyd

TOTAL: 31.9 ¢yd
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ATTACHMENT 2-3
LAND OWNER CORRESPONDENCE




Tuly 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,
David Thayn
Milton and Ardith Thayn Trust
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ATTACHMENT 5-1
Degas Wells G-8 thru G-17 and G-19
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ATTACHMENT 5-2

Methane Degassification



Canyon Fuel Company, LLC
Dugout Canyon Mine

Methane Degassification Amendment

July 30, 2007

Well No. Year Constructed Year Plugged Contemporaneous | Final Reclamation
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
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ATTACHMENT 7-1
HYDROLOGY CALCULATIONS

add to the back of existing information




HYDROLOGY CALCULATIONS

. FOR
DEGAS WELL G-19
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