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CHAPTER 2
SOILS

210 INTRODUCTION

This chapter and associated appendices of this M&RP contain all pertinent information relating to
identification, management, and reclamation activities associated with the soil resources present
in the disturbed area of the Dugout Canyon Mine and the Pace Canyon Fan Portal Breakout. The
information has been compiled from the previously approved soil sections for the Sage Point-Dugout
Canyon Mine and Soldier Canyon Mine permits, ACT/007/009 and ACT/007/018, respectively, as
well as new soil survey information gathered as part of this permit application. The soil studies were
conducted in accordance with the Utah Division of Oil, Gas, and Mining guidelines that were in effect
atthe time each study was conducted. All previous surveys fulfilled the requirements established
bythe U.S. Soil Conservation Service (SCS). The site specific soil survey conducted for this permit
application was conducted in accordance with the standards set by the National Cooperative Soil
Survey and analyzed by horizon according to Table 1 of the Division's "Guidelines for the
Management of Topsoil and Overburden for Underground and Surface Coal Mining" (Leatherwood,
1988).

Additional information can be found in the following amendments: Methane Degassification
Amendment (August 2003), Refuse Pile Amendment (February 2003), and the Leachfield
Addendum A-1 (March 2001). The remainder of the State Lease ML-48435-OBA (SITLA Lease)
was incorporated into the Dugout Canyon Mine permit area in 2005.

A base map of the soils in the permit area has been created by compiling maps from the "Soil
Survey of Carbon Area, Utah" prepared by the SCS (Jensen, 1988). The base map illustrates the
locations and areal extent of the endemic soil resources within the permit area at an Order |1l level
(Plate 2-1). In the disturbed area of the permit area, an Order | survey was conducted. The
locations and areal extent of the endemic soil resources within the disturbed area identified during
the Order | survey are illustrated on Plate 2-2.

21



Canyon Fuel Company, LLC | Mining and Reclamation Plan
SCM/Dugout Canyon Mine April 2008

This chapter provides a description of the pre-mining resources as specified under R645-301-221.
Topsoil and subsoil to be saved under R645-301-232 will be removed and segregated from other
material. After removal, topsoil will be immediately redistributed in accordance with R645-301-242,
stockpiled pending redistribution under R645-301-234, or if demonstrated that an alternative
procedure will provide equal or more protection for the topsoil, the Applicant will seek approval from
the Division.

In 2007 acreage (487.57 acres) was added to existing Federal Coal Lease U-07064-027821, two
hundred and forty-seven acres of this added acreage is already included as part of the Dugout
permitted area. Acreage was previously added to the permit area in excess of the Federal lease
acreage to act as a subsidence buffer zone (207.57 acres) and to accommodate a revised mine
plan (40 acres). Inaddition, State Lease ML-50582-OBA (320 acres, more or less) was issued to
Dugout Canyon Mine in 2007. Future surface disturbance of these leases will be permitted as
needed, the disturbance may included degas and exploration well pads, etc. Refer to Plate 1-2 for
the location of the acreage incorporated into the permit boundary.

220 ENVIRONMENTAL DESCRIPTION

The Dugout Canyon Mine facilities are located in the northern Book Cliffs - Roan Plateau region.
More specifically, the mine is located within Dugout Canyon and Pace Canyon. The majority of the
disturbed areais located in Dugout Canyon, with fan portal facilities located in Pace Canyon (Plate
2-1and PC5-2). The elevation of the disturbed area ranges between approximately 7000 and 7150
feetabove MSL. Soils in the mine area are not cultivated due to their thin nature and relatively steep
slopes on which they lie. These soils have formed in colluvium derived from sandstone and shale.
Soilsin the area are usually shallow and consist predominantly of stony to gravelly sandy loams with
moderate permeability. The soils are highly susceptible to water erosion. Rock outcrops consist
of alternating layers of sandstone and shale. Subordinate amounts of coal are also present.

The Pace Canyon Fan Portal Breakout is located in Pace Canyon (T13S. R13E, Section 30,
N1/2NW14). The elevation of the disturbed area ranges between approximately 6950 and 7060
feetabove MSL. Soilsinthe mine area are not cultivated due to their thin nature and relatively steep
slopes on which they lie. These soils have been previously disturbed by various activities in the
canyon, such as road construction, exploration, mining, logging, etc. The fan area encompasses
steep rocky canyon walls with unconsolidated sediment benches.
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221 Prime Farmland Investigation

As part of the application for the Sage Point-Dugout Canyon Mine permit, ACT/007/009, a
reconnaissance of the disturbed areas was conducted in 1980 to determine if prime farmland was
present, and if present, whether it would be impacted by mining activities. The reconnaissance
included the presently-proposed disturbed area within the Dugout Canyon Mine permitarea. Copies
of the applicable pages from the prime farmland investigation for the Sage Point-Dugout Canyon
Mine permit and correspondence with the Soil Conservation Service have been included as
Appendix 2-1. One area within the previous area of investigation was determined to potentially be
prime farmland. However, this area was located near the mouth of Soldier Creek Canyon, outside
of the presently proposed permit area. No prime farmland was found in Dugout Canyon or
anywhere else within the presently-proposed permit area during the previous investigation.

As part of this permit application, a survey of the disturbed area of the Dugout Canyon Mine was
conducted to determine whether the soils could be considered as prime farmland. The Dugout
Canyon Mine disturbed area lies within the Rock outcrop-Rubbleland-Travessilla complex and
Croydon loam soils area (Plates 2-1 and 2-2). Neither of these soils are considered suitable prime
farmland as described by the SCS (Jensen, 1988). No evidence of past cultivation of the soils in
the disturbed area was found during the site investigation. Hence, based on the results of both
detailed investigations conducted within the area, itis concluded that no prime farmland exists within
the proposed permit area.

The survey for prime farmland investigation for the fan portal site was completed by Leland Sasser
of the NRCS. The area planned for disturbance is not considered prime farmland. Refer to
Appendix 2-1 for a copy of Mr. Sasser’s letter.

222 Soil Survey

Soil survey information for those portions of the permit area to be affected by surface operations at
the Dugout Canyon Mine is presented in Sections 222.100 through 222.300.
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222.100 Soils Map

Amap delineating the areal extent of the endemic soils resources within the permit area at an Order
lllsurvey level is presented on Plate 2-1. A description of these soils has been reproduced from the
SCS "Soil Survey of the Carbon County Area" (Jensen, 1988), and has been included as Appendix
2-2. An Order | soil survey was conducted of the Dugout Canyon Mine disturbed area in October
and November 1995. Plate 2-2 illustrates the areal extent of the soils studied as part of the Order
| soil survey, the location of the soil test pits excavated during the survey, and the extent of the
identified soils.

Dan Larsen, Soil Scientist performed a survey of the Fan Portal area in 2003 and 2004. The 2003
survey was done in conjunction with a BLM environmental assessment for coal exploration holes.
The 2004 survey was done on November 5, in conjunction with the proposed installation of the fan.
A copy of the 2004 survey, test pit logs and a map showing the location of 2003 -2004 test pit
locations is in Appendix 2-3.

The expansion of the permit area in 2007 to add acreage to Federal Coal Lease U-07064-027821
(40 acres, NW1/4NW1/4, Section 21, Township 13S, Range 13E) will include soils mapped as Units
62,97, and 100 (see Plate 2-1). Area added in 2007 to Sections 16, 17 and 18, T13S R13E under
leases U-07064-027821 and ML-50582-OBA will include soils mapped as Units 7, 62, 97, 100, and
101 (see Plate 2-1). Surface disturbance will be permitted as needed to facilitate mining activities.

222.200 Soil Identification

Following is a list of the soils found in and adjacent to the permit area. Their corresponding map
units as illustrated on Plate 2-1 are also listed.

Map
Unit  Soil Identification

3 Badland-Rubbleland-Rock outcrop complex
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6

7

13
21
23
26
32
33
36
37
46
47
50
52
53
62
66
72
75
81

84
o
88
96
97
100
101
103
105
107
109
113

Beje-Comodore complex

Beje-Trag complex

Cabba family-Guben-Rock outcrop complex

Croydon loam, 8 to 30 percent slopes

Curecanti family - Pathead complex

Doney family, 50 to 70 percent slopes
Frandsen-Gullied land complex
Gerst-Badland-Rubbleland complex, 15 to 50 percent slopes
Gerst-Strych-Badland complex, 3 to 50 percent slopes
Gerst-Strych-Badland complex, 50 to 70 percent slopes
Guben-Pathead extremely stony loams

Guben-Rock outcrop complex

Haverdad loam, moist, 1 to 5 percent slopes
Hernandez family, 3 to 8 percent slopes

Hernandez family, moist, 1 to 6 percent slopes
Midfork family-Comodore complex

Mivida gravelly fine sandy loam, 3 to 8 percent slopes
Pathead-Corecanti family association

Perma family, 15 to 40 percent slopes
Persayo-Greybull complex

Podo-Rock outcrop complex

Rabbitex-Doney family-Midfork family complex
Rabbitex family-Datino Variant complex

Rock outcrop-Rubbleland-Travessilla complex
Rottulee family-Trag complex

Senchert loam, 3 to 15 percent slopes

Senchert loam, 30 to 50 percent slopes
Senchert-Toza family complex

Senchert family-Senchert complex

Supert-Winetti complex

Silas-Brycan loams

Strych very stony loam, 3 to 15 percent slopes

According to the SCS (Jensen, 1988), soils present on the east facing slopes of Dugout Canyon are

part of the Rock outcrop-Rubbleland-Travessilla complex while those on the west facing slopes are

part of the Croydon loam and Midfork family-Comodore complex.

However, observation of the soils present on the west and northwest facing slopes suggest that
inclusions of the Comodore-Datino Variant complex are prevalent throughout. The conclusion that
Comodore-Datino Variant complex soils are present in this area is based on the presence of
characteristics typical of these soils such as: 40 to 60 percent slopes, elevations of slopes between
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6800 and 8100 feet, 40 to 60 percent slopes, Douglas-fir and related vegetation, and very stony,
relatively shallow soils. A telephone conversation between Mr. Chris D. Hansen of Canyon Fuel
Company, LLC, Ms. Vicky Bailey of EarthFax Engineering, Inc. and Mr. Leland Sausser of the -
Natural Resources Conservation Service concerning the presence of Comodore-Datino Variant
complex soils within areas mapped as Croydon loam occurred on March 3, 1998. Mr. Sausser
briefly reviewed available maps and photos and agreed that this may indeed occur but the mapsin
the Soil Survey of Carbon Area, Utah (Jensen, 1988) are generally correct as published.

Soils present in the narrow V-shaped Dugout Canyon that lie within the disturbed area of the mine
have beenidentified and characterized. A large portion of the mine area is covered with overburden
that consists of soil mixed with coal waste and/or waste rock from previous mining operations at
the site. Inthese areas, the original soil structure has been obliterated or the native soils have been
deeply covered. The remainder of the disturbed area has soils that appear to be in-place or have
been only slightly disturbed. The approximate boundary between the overburden and in-place and/or
slightly disturbed soils is illustrated on Plate 2-2. The overburden has been labeled on Plate 2-2 as
OB while the in-place soils have been labeled as TS.

The overburden is a mixture of rock and/or coal waste with Travessilla soils. The Travessilla soils
are classified as loamy, mixed (calcareous) mesic, Lithic Ustic Torriorthents (Jensen, 1988). Soil
type TS is a loamy, mixed, Typic Haploboroll.

InPace Canyon the site is mapped as being soil map Unit 96 and the adjacent soils being map Units
21, 84 and 97 (SCS, 1988).

222.300 Soil Description

The description of the soils has been based on the following information: taxonomic classification,
horizon name and depth, color, texture (percent sand, silt, and clay), class, structure, percent rock
fragments and organic matter, pH, EC, and solubility of calcium, magnesium, and sodium. This
information is included in the soil test pit logs in Appendix 2-3 and the lab data sheets included in
Appendix 2-4. The description of soils outside the disturbed area boundary or on the steep slopes
within the boundary have been taken from the SCS (Jensen, 1988).
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APPENDIX 2-2

Soil Conservation Survey Descriptions of the Permit Area Soils
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26—Doney family, 50 to 70 percent slopes. This
moderately deep, well drained soil is on mountain
slopes. It is in the vicinity of Bruin Point and Price
Canyon. It 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 vegetation is
mainly Salina wildrye, bluebunch wheatgrass, mountain
big sagebrush, snowberry, and lupine. Elevation is 8,100
to 9,500 feet. The average annual precipitation 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. ‘

Typically, the surface layer is brown stony loam about

~ 4 inches thick. The subsoil is pale brown loam 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

E 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 soil is moderate.
Available water capacity 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 organic matter
content of the surface layer is 1 to 3 percent. Runoff 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 map unit is in capability subclass Vile,
nonirrigated, and in the Mountain Very Steep Loam
(Saline Wildrye) range site.




