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2.10 RAPTORS
A raptor study was conducted in 1980 by Dr. Clayton White of the faculty of Brigham
Young University. Subsequent surveys were performed in the area by the Utah Division
of Wildlife Resources (ADWR@) in 1993, by DWR, DOGM, and Coastal in 1995, by
DWR and Canyon Fuel Company (ACFC@) in 1997, and CFC and DWR in 1999. This
section summarized these reports. Complete copies of the reports may be found in
Appendix Volume A-2.

In 1980, the Skyline Mines project area was studied by Dr. White during two different
periods, a two-day early spring period and four-day brooding season period.
Additionally, all other raptors seen were recorded. Because of the elevation of the
mines and the nature of the habitat, the numbers of individuals and numbers of species
(diversity of raptors was found not to be as great as compared to lower elevations
where the habitat was and continues to be less uniform.

In addition to Dr. White=s reported field observations, the federal and state resource
managers in the area were contacted to obtain information on raptors presence. Don
Ward, U. S. Forest Service Biologist and Larry Dalton, Utah Division of Wildlife
Resources Biologists, had only general and limited information on the area. However,
as an indication of the species that might be expected to occur in the Skyline Mines
area, data from Jones (1979) are given in Table 2.10.1. These data comes from the
area between Huntington and Ferron Canyons to the south of Skyline Mines. The
frequency or density of raptors studied by Jones was also highest at elevations lower
than the equivalent to the Skylines Mine area. Several species of raptors may pass
through the area in migration, but their numbers are not known nor has their length of
stay been documented. Species likely to pas through the area are the marsh hawk
(Circus cyaneus), Swainson=s hawk (Buteo swainsoni), bald eagle (Haliaeetus
leucocephalus), and rough-legged hawk (Buteo lagopus).
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The Winter Period - 7 - 8 April, 1980

Larry Dalton, Utah Division of Wildlife Resources, indicated that bald eagles arrive at
Socfield Lake approximately 15 November and leave at variable times in early winter
corresponding to the Afreeze up@ of the lake. This is normally before January. Bald
eagles do utilize Electric Lake at the south edge of the study area. Food supplies that
may be insufficient.

Although bald eagle roosting site locations are unknown, it is unlikely that the birds
utilize any of the study area regularly.

Only a goshawk (Accipiter gentilis), a red-tailed hawk (Buteo jamaicensis) and a golden
eagle (Aquila chrysactos) were seen in the Skyline area. Snow cover is generally to
deep to provide open areas for prey species. Reports of golden eagles were received
from several other persons who visited the general area during the winter. Raptor
species that might occur there probably move to lower elevations during the winter. The
great-horned owl (Bubo virginianus) might also winter in the immediate area of the
mines, but none was seen.

The Breeding Season Survey, May 17 - 18, 1980

The mine portal site and twelve drill hole sites were visited and the immediate area
searched for nesting raptors. No nests were located and only a few species were
observed in flight. The individual raptors observed were recorded on Raptor Count
Sheets and sites visited and raptors seen are plotted on a map. Those species seen
were eight sightings of red-tailed hawk and one kestrel (Falco sparverius); one golden
eagle and one great-horned owl.

It is highly likely that all of the species given on Table 2.10-1 occur in the Skyline Mine
region, but since they probably occur in low numbers only extensive survey work would
reveal their presence.
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In May 1993, a survey was conducted by the DWR of the Skyline Mine lease area
during which four stick nests were observed. Additionally, red-tailed hawks were
observed in James Canyon, Burnout Canyon, Eccles Canyon, and Winter Quarters
Canyon. Goshawks were observed in Eccles and Burnout Canyons and a Cooper=s
hawk and golden eagle were observed in the area. Roosting locations for the raptors
observed were not located at the time of the survey. A map of the nest and raptor
sighting locations in provided in Appendix Volume A-2.

Another survey was conducted by the DWR with help from DOGM and a mine
employee in June 1995. This survey was limited to the western portion of the lease
near Electric Lake and to the Winter Quarters area. During this survey, no nest were
found but seven hawks and three golden eagles were observed in the area. Maps of
the survey area and locations of raptor sighting is provided in Appendix A-2.

In June 1997, a survey of the Skyline Mine area was conducted by Mr. Ben Morris of
DWR and Mr. Eric Petersen, a consultant to Canyon Fuel Company. The survey was
conducted with the aid of a helicopter. During the survey three red-tailed hawk nests
were noted. One nest was occupied by a red-tailed sitting on two eggs. Two additional
nests were noted as tended. A kestrel nest was also noted as tended. Of the 13
previously noted Golden eagle nests in the area, 12 were not found during this survey
and one was inactive. Additionally, a single nest was found but the responsible raptor
species was not known. The results of this survey and additional information provided
by DWR is provided in Appendix Volume A-2.

In October 1999, a raptor survey of the Skyline Mine area, Utah Power and Light Tract,
and the Flat Canyon Tract was conducted by Mr. Chris Colt of DWR and Messrs. Chris
Hansen and Gary Taylor of Canyon Fuel Company. The survey was conducted with the
aid of a helicopter. During the survey two nests were noted. The nests could either be
red-tail hawk or goshawk. A map of the results of the survey is provided in Appendix
Volume A-2.
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Raptor surveys indicate that there may be raptors nesting in the vicinity of the Scofield Waste
Rock Disposal site. A raptor survey was conducted in 1995 by Skyline Mines to determine if
there were any active nests within a 1/2 mile radius of the disposal site. No nests were found by
environmental personnel from Skyline Mine. Another raptor survey was conducted in 2007 for
the waste rock expansion site and one raptor nest was identified within 3 mile. According to the
analysis, the nest has been in place for some time and the raptors have habituated to the
activities of the waste rock site. This nest will be monitored in spring 2008 for its status.
Results of the status will be reported in the Annual report.

2.10.1 Conclusion

Raptor species, normally found in conifer forests, occur in small numbers on the Skyline
Mine area. Nesting habitat for tree nesting species provides the only readily available
habitat there. Bald eagles pass through the area and stop over in adjacent regions
during that migration. They, however, move on as winter sets in. Peregrine falcons
may also pass over the area in migration, but any number that would do so is certainly
small. No nesting sites of either species are known nor suspected in the Skyline area.
The nearest known sites are in excess of 20 miles from the Skyline area. The overall
elevation of the mining region is high enough and the habitat such as to restrict the
density and diversity of raptors. It is concluded that development of the skyline Mine
area will not have and adverse effect on critical raptor species, and any species that
may be affected are common enough that the impact will be minimal on the populations.
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2.10.2 RAPTORS OF THE NORTH LEASE TRACT AREA
A raptor study was conducted by White (1980) for the Skyline Mine area and summarized in Section

2.10 of this document. The raptor report White (1980) can be found in Appendix Volume A-2.
Prime emphasis was given to the threatened or endangered species -- the peregrine falcon and the
bald eagle, but other raptors were also recorded during the field work of the study.
Another raptor survey was performed at the time of the wildlife study by Parrish (1992). Within this
report a table was formulated that comprised 15 diurnal raptors and 10 species of nocturnal raptors
that potentially occur in the project area. An aerial survey by helicopter was performed on March 5,
1992 where 11 raptor nests were mapped, five of which were within the boundaries of project area.
The remaining nests were within 1 mile of the area. A large nest, probably used by golden eagles,
was located in Woods Canyon, just outside the permit boundaries.

A subsequent ground-truthing study was done to check the presence or absence of raptors in the
11 nests on July 4-5, 1992. Adult and/or juvenile raptors were found to be present in the general
vicinity and 4 nest sites were within the project area. Two of these active nests were being used by
red-tailed hawks, with signs of nesting activity. The two additional sites were occupied by Northern
goshawks, one of which had signs of nesting activities.

Of the remaining 7 nests, attempts to locate 2 of them were not made because of time constraints,
1 was inaccessible and the remaining 4 were unoccupied by raptors and lacked evidence of nesting
activities. During the field study additional raptor observations were made including one juvenile
and two adult red-tailed hawks, and two goshawks.

During a survey by the USFS in 2002 a goshawk nest was located. The permittee was not given
the exact location of the nest but was given an activity exclusion zone of 2 mile radius with the
diameter center being the 2 section on the South section line of Section 3, Township 13 South,
Range 6 East.

Because no surface disturbance is planned in the North Lease Tract Area, critical habitat for raptors
should remain unaffected.

An additional baseline Northern goshawk survey will be conducted in the North Lease area prior to
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July 1, 2005. Details of the method of the survey are outlined in Appendix A-2, ABiological Studies in

Winter Quarters Canyon Creek and Woods Canyon Creek - A Study Plan@. Results of the survey will be
provided in Appendix A-2, Volume 2 when completed.

Raptor surveys were conducted in 2005,2007,and 2008, 2009, and 2011 in the Winter Quarters area
associated with drilling programs. Those surveys and the presence or lack of presence of raptors has
not prohibited our work in the area. The raptor surveys are located with the respective exploration
permits for each year.

A summary report addressing the affects on raptors with the addition of the

Winter Quarters Ventilation Facility is included in Appendix A-3, Volume 2. In 2009, an additional
survey of the Northern goshawk, flammulated owl, and other comprehensive wildlife was conducted with
similar results. No long term detrimental affects associated with the ventilation facility are anticipated.
The 2011 survey identified a newly established goshawk nest in the lease modification area. This nest
will continue to be monitored in future annual surveys.

THREATENED & ENDANGERED SPECIES
No threatened or endangered species have been documented in studies surrounding the Winter
Quarters Ventilation Facility that would prohibit construction. See Appendix A-2, Volume 2 and
Appendix A-3, Volume 2 for reports.
Because no surface disturbance in planned for the North Lease Tract Area, no impact to endangered,
threatened, or otherwise sensitive species should occur.
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Field Cod

4.11 PROTECTION OF HYDROLOGICAL BALANCE--PERMIT AND ADJACENT AREAS
The Permittee conducts all mine site operations in such a way as to minimize potential impact to
surface and subsurface water quality. Water originating in or flowing through disturbed areas is
collected by a drainage control system and suspended material allowed to settle in sediment
control ponds before being discharged into the natural drainage system. Changes or short
circuiting of the natural drainage channels were kept to a minimum. Since postmining landuse
will be similar to the premining use, the hydrological aspects of the reclamation effort have been
planned accordingly.
The long history of mining in the area shows that past adverse effects to water supplies by coal
mining activities do not destroy the use of the water for stockwatering or irrigation. Mining in the
area sometimes tends to improve the quality of the water by intercepting some ground water
and reducing its contact time with underground formations. Water pumped from the mine
augments low stream flows during the summer months, thus enhancing stream conditions.
4.11.1 Water Rights and Replacements
The Permittee presently owns 248 acre-feet of water rights in the Scofield Reservoir. Of these
water rights, water sufficient for the Permittee's needs were exchanged for rights from wells
located near the mine site and at the mouth of Eccles Canyon. (See, also, discussion of water
rights, Section 2.3.5.)
The Permittee will replace the water rights of any land owner, if such a water supply is
contaminated, diminished or interrupted as a result of the Skyline mining operations. If
reclamation of the permit area proved unsuccessful and consequently damaged existing water
rights or if mining adversely affected flow from springs and/or seeps and damaged water rights,
the Permittee would provide alternative water supplies either from drilling new wells
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in Pleasant Valley Canyon or by pumping water up the canyon from Scofield Reservoir.
Culinary water usage at the mine site qualifies as a public water supply and will be treated to
meet State of Utah primary and secondary water standards.
4.11.2 Monitoring Program
In order to concentrate on areas of immediate impact, surface water stations located in Eccles
Canyon were sampled more frequently than those on Huntington Creek during the initial phases
of mining. (See Sections 2.3 and 2.4.)
As mining progresses toward the Huntington Creek area, sampling in this drainage has
increased to more closely monitor mining impacts. The monitoring schedules in Section 2.3
reflect this intensified monitoring activity.
Surface water monitoring will continue according to the monitoring schedule, presented in
Section 2.3.7 and 2.4.4, throughout the mining and reclamation operations. Postmining data
collection will continue at each of the stations until the reclamation effort is determined
successful by the regulatory authority. Quarterly samplings will continue to be analyzed
according to Tables 2.3.7-1 and 2.3.7-2 during the postmining period.
Water quality data collected from surface and ground water monitoring stations will be submitted
quarterly to the regulatory authority. These reports will normally be submitted electronically
within 90 days of the completion of the quarterly monitoring program.
In addition to the above outlined monitoring program, UPDES discharge permit monitoring is
conducted in accordance with the stipulated permit conditions.
4.11.3 Water Quality Control
The ground water that is intercepted and brought to the surface as a result of mining operations
normally has a lower dissolved solids content than would exist if the water was to continue its
downward movement through the existing shale layers, picking up increased amounts of salt
with distance through the rock formations. Generally, mine water is expected to occur when
pockets of perched water are interrupted and drained. . Although suspended sediment and oil
and grease may increase at the mine mouth area, these constituents will be removed by
retention and sediment pond skimmers prior to any potential discharge to adjacent streams. As
a result, operation of the Skyline Mines is expected to have an overall beneficial impact on
water quality in the region.
4.11.4 Water Quantity - Impacts
The Blackhawk Formation, extending over the entire Skyline property, consists of interbedded
layers of sandstone and shale separated by various mineable and nonmineable coal seams.
The sandstone beds are generally massive while the shale layers are generally bentonitic,
tending to swell when wet and decompose into an impervious clay. Investigations at springs on
the project area have indicated that the shale beds prevent significant downward percolation of
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water through the Blackhawk Formation, with much of the water entering the upper layers and
surfacing a short distance away as a spring. In addition, due to the ability of the shale material
to swell and decompose into an impervious clay, fractures in the Blackhawk Formation do not
act as conduits but instead as barriers to potential infiltrating water.
As a result of these observations, it has been concluded that the mining activity in the Skyline
Mines will have minimum adverse
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impacts on the quantity of water in the area. When subsidence occurs, the subsidence cracks
should seal rapidly, preventing deep percolation of water and subsequent loss of springs and
other water sources. The location of a particular spring may change by a few feet, but no
significant loss of water is anticipated as a result of mining. The Skyline No. 3 Mine is currently
(November 1991) pumping a monthly average of approximately 267,000 gallons per day of mine
water discharge. There is a reasonably good correlation between the amount of mine water
discharged and the amount of coal mined. This correlation is shown in Figure 4.11.4-A and
demonstrates a trend which is expected to continue. In over 30 years of mining since the mine
opened in1981, inflows into the mine have varied due to changes in the geology from the
underlying geology. Throughout the same time period the water quantity in the Blackhawk
Formation has not recorded any adverse effects due to mining.
Although the Blackhawk Formation may be saturated above the mine workings, a relatively
minor quantity of water is being encountered at each active face due to the impermeable nature
of the formation and its inability to readily yield water. Water production at each active face is
10-15 gallons per minute with mine entries generally dry approximately 200 feet updip from the
face. Flows of 1-2 gallons per minute occasionally continue from roof bolt holes.
Because of the westerly dip of the strata in the area, some subsurface water naturally moves
from the Price River Basin towards Huntington Creek. However, because most water
encountered in the mine would not be naturally discharged to the surface in the immediate area,
no significant depletion will occur in the amount of water reaching either Huntington Creek or
Eccles Creek.
Water quantity will remain generally unaffected due to the geological conditions in the mine
area. Therefore, the Skyline Mines will have little or no adverse impact on the hydrological
system.
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4.11.5 Mine Facilities Drainage Area
The original drainage plan for the mine surface facilities was designed by Kaiser Engineers for
the Permittee. Streams crossing the mine site are collected outside of the disturbed area and
diverted into corrugated metal pipe (CMP) culvert of adequate size for the 100 year, 24-hour
precipitation event. The CMP culverts are located to transfer the upstream flow under the
minesite to Eccles Creek below the minesite. Diversion channels were constructed above the
disturbed area to collect the runoff from the undisturbed areas and direct it to Eccles Creek.
4.11.6 Load-out Site Drainage
The original drainage plan for the load-out site was designed by Kaiser Engineers for the
Permittee. The creek in Eccles Canyon was diverted from its natural state to gain space.
Diversion channels were constructed south of the disturbed area to collect runoff from the
undisturbed areas and direct it to Eccles Creek. The disturbed area surface runoff is collected
and diverted to the sedimentation pond located adjacent to the storage silos.
4.11.7 Portal Locations
The mine portals have been designed to ensure that water will not be gravity discharged from
the mine. The portals will have a minimum negative (in mine) slope of four percent to prevent
any gravity discharge.
4.11.8 Underground Water Treatment
The mine water encountered at the working face is collected in the face area and pumped to
collection points located within each mine. These collection points (or abandoned areas of the
mine)The impoundments allow some time for suspended solids to settle. Underground water is
permitted to be pumped from the Mine directly to Eccles Creek or Winter Quarters Creek when
discharge parameters are met. The water
is pumped from the mine into the portal area sediment pond which is the principle treatment
facility. Mechanical devices have been installed at collection points to screen grease and oil
which might be present in the water before it is pumped out of the mine.

All of the mine workings are located down dip from the entries which precludes gravity
discharge. Upon abandonment of mining activities, the entries will be sealed as indicated in
Section 4.9.
4.11.9 Winter Quarters Ventilation Facility (WQVF)
The ventilation facility design includes the locations of the declined slope, exhaust shaft,
emergency escapeway shaft, sediment pond, and drainage plan for both the disturbed and
undisturbed drainage. The pad is located a minimum of approximately 30 feet north of Winter
Quarters Creek and approximately 20 feet higher in elevation to minimize water entering the
mine. The mine openings (shafts/slope) are locate up dip of the mine workings, eliminating
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concern of any gravity discharge during the operation of the mine. Mine water can be
discharged from this location when discharge parameters are met. A Utah Pollution Discharge
Elimination System (UPDES) water discharge point was added to the Skyline Mine water
discharge permit in December 2009 to accommodate discharging water to Winter Quarters
Creek both from the sedimentation pond and potentially future mine water discharge.
The Winter Quarters decline slope portal is at an elevation of 8120 feet which is down dip and at
a lower elevation than portions of the Mine workings. To safeguard against a gravity discharge
at reclamation, should the mine flood to the portal level, both the shafts and slope have been
sealed and backfilled to prevent any discharge at reclamation (See Section 4.9).
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2.12

LAND USE

INTRODUCTION

The Skyline property, located in the northern end of the Wasatch Plateau coal field, is the site of a
system of underground coal mines developed by Coastal States Energy Company. The general
area of the Skyline property lies within both Carbon and Emery counties in Townships 12, 13, and
14 South and Ranges 6 and 7 East, approximately seventy-eight air miles southeast of Salt Lake
City, Utah and twenty-two air miles northwest of Price, Utah (refer to Figure 2.12-A). The portal and
yard area are located in Eccles Canyon just west of and within the National Forest boundary line. A
Utah State highway (SR-264) runs past the portal yard area east down Eccles Canyon to a coal
loadout facility located at the canyon mouth. A conveyor system parallels the road from the mine to
the loadout facility at the mouth of Eccles Canyon.

2.12.1 Existing Land Uses

Pre-mining land uses of the Skyline property and adjacent area consist of wildlife habitat, grazing,
recreation, natural gas transmission and forestry.

Wildlife Habitat

A listing of wildlife thought to inhabit the permit area may be found in Table 2.9-1. A more detailed
discussion of the wildlife may be found in the consultants report in Volume A-2.

Grazing

Seven (7) National Forest Sheep allotments are contained partially within the North lease area
(refer to Map 2.12.1-1). The numbers of livestock and season of use data for each allotment are
contained in Table 2.12.1-1.

Private lands east of the National Forest boundary are grazed by similar numbers of sheep both
before and after 7/1 to 9/30 (U.S. Geological Survey, 1979).
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Figure 2.12-A
Location of Skyline Project Area

TABLE 2.12.1-1

SHEEP ALLOTMENT DATA FOR THE FOUR ALLOTMENTS CONTAINED PARTIALLY
WITHIN THE COAL LEASE AREA WITHIN THE NORTH LEASE AREA OFFOR THE PROPOSED
SKYLINE MINE

Allotment

Sheep Numbers

Winter Quarters

459

7/1 - 9/30

Eccles Canyon

1000954

7/21 13 - 9/1530

Burnout

678

7/1 - 9/25

Coal Ridge

586

Granger Ridge

1062

7/1-9/30

Bean Ridge

1048

7/1-9/30

Mansion

565

7/1-10/10

East Gooseberry

269 (USFS land)

7/1-10/10

East Gooseberry

701 (Private land)

7/1-10/10

French Creek

1100

Formatted: Indent: First line: 0"

Season of Use

7/6 - 9/25

7/1-9/30
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Recreation

Recreational use of the lease area affected by surface operations consists primarily of hunting big
game, game birds, and small game species; fishing in Eccles Canyon below the portal area; from the
south fork to the mouth of the canyon sightseeing, snowmobiling, and cross country skiing. Limited
camping and picnicking also occurred in the mouth of Eccles Canyon (U.S. geological Survey, 1979).

Eccles Canyon Road provides the only direct access from Scofield Reservoir to Huntington Canyon
and is used as an access route from the Scofield Reservoir recreation area to the recreational use
areas at higher elevations in the northern end of the Wasatch Plateau (U.S. Geological Survey,
1979).

Natural Gas Transmission

A natural gas pipeline traverses the permit area from southeast to northwest. Additionally, an
abandoned gas well is located in the Eccles Canyon portion of the permit area. A small building
associated with Gas Well No. 8 is located in Eccles Canyon. The location of these features are all
shown on Map 2.12.1-1.

Forestry

Forest uses are limited primarily to cutting firewood and fenceposts. Occasional timber sales from
National Forest lands are made to salvage insect-killed spruce timber. One such sale, totalling 2.5
million board feet, was made in the Kitchen Creek drainage basin on the west side of the coal lease
area in 1977.

Private Land - Winter Quarters Canyon

Both current (20098) and historic Land uses of private land in Winter Quarters canyon are varied and
include grazing, wildlife habitat, recreation - primarily hunting big game, game birds, and small game
species, forestry or timber production, and mining related activities. Addition of the ventilation facility
in 2010 is consistent with the historic uses.
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2.12.2 Capability and Productivity of the Permit Area Affected by Surface Operations and Facilities

Portions of the permit area affected by surface operations and facilities of the underground Skyline
Mines are capable of supporting limited forestry, grazing, and recreational uses. Farming in the area
is prohibited by the steep and rocky terrain of Eccles Canyon.

FORESTRY AND GRAZING

Land Use Capability

Data concerning resource availability for forestry and grazing uses within the permit area affected by
surface operations and facilities were collected and assimilated by Dr. Joseph R. Murdock, professor
of Botany and Range Science at Brigham Young University, Provo, Utah (1979). Vegetative plot
studies were made in the affected permit area within five general area classifications: the spruce-fir
timber type, the aspen timber type, the sagebrush type, the riparian type and the unrecovered
disturbed area type, composed of existing roads and the unrecovered site of an abandoned gas well
and the abandoned Eccles Mine located on the proposed portal site. From these specific vegetative
plot studies, the productivity and capability of supporting grazing and forestry uses were determined
for each general area. The plot studies revealed that both the spruce-fir timber type and the
unrecovered disturbed area type contained no significant herbage usable for grazing purposes.

The number of animal units and animal unit months that the other three areas are capable of
supporting was determined by converting the available green plant species desirable by sheep to a
dry weight basis and assuming that one 1,100 pound cow having one calf, which constitutes an
animal unit, consumes 27 pounds per day. The results of this analysis are presented in Table
2.12.2-1 for the yard area, the conveyor corridor and the bypass road.

The capability of the area affected by surface operations and facilities to support forestry uses was
determined from the total land area in the spruce-fir and aspen timber types and the available timber
volume per area as published by the U.S. Forest Service in the "Land and Resource Management
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Plan" for the Manti-LaSal National Forest, (1986). The spruce-fir timber type contained
approximately 10,000 board-feet per acre and the aspen timber type contains 5,300 board-feet per
acre. Therefore, within the affected area, there were approximately 201,000 board-feet of the
spruce-fir timber and 93,800 board-feet of aspen timber.
Productivity
Sheep currently graze the lease and permit areas in accordance with the sheep allotments as
specified in Table 2.12.1-1.
The area proposed for disturbance in Winter Quarters Canyon for the Ventilation Facility pad was
assessed for productivity by Natural Resource Conservation Service (NRCS) Area Range
Management Specialist, Mr. Dean Stacy. The productivity analysis encompassed areas that will not
be affected with the pad design restricted to the south-facing slope with the disturbance being no
closer than approximately 25-30 feet from the creek. His productivity assessment identified that due
to previous and current uses (grazing and logging), the area ranks low on the Potential Natural
Community Scale. Only the south facing slope (Mountain Big Sagebrush) was as productive as
anticipated (approximately 1,300 lb/ac). Both the Willow and Aspen communities were underproductive with production estimates of approximately 800 lb/ac. The area of the substation is
estimated at only 300 lb/ac (See NRCS report in Appendix A-2, Vol. 2).
Recreation
Recreational use of the area affected by mine surface operations and facilities is limited primarily to
sight seeing, fishing, hunting, snowmobiling and cross country skiing.
Eccles Canyon presently supports and is capable of supporting a self-reproducing population of
cutthroat trout from South Fork to the mouth of the canyon. The only time a fishery potential exists
above South Fork near the mine portal area is in the springtime when runoff volumes are highest
(Winget, 1979). Similarly, the Winter Quarters Ventilation Facility (WQVF) has minimal (if any) impact
on the fishery due to the limited flow in the creek, and channel morphology in the pad area that is
dominated by riffles with an absence of pools and cut banks critical to fish habitat. A 25-30 buffer
zone exisits between the WQVF pad and Winter Quarters Creek providing adequate habitat.
Highway (SR-264) through Eccles Canyon provides the only access route between recreational
facilities in the north end of the Wasatch Plateau and the Scofield Reservoir recreation area. The
U.S. Forest Service states that Electric Lake has added a considerable amount of recreational traffic
to Eccles Canyon and that 1977 vehicle counts from June to the middle of October were
approximately 22,000, which averages 160 vehicles per day. This number is increasing with the
completion
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TABLE 2.12.2-1
GRAZING POTENTIAL FOR THE AREA TO BE AFFECTED BY
MINING SURFACE OPERATIONS AND FACILITIES
(Does not include State Highway SR-264)
Grazing Potential
Animal Animal
Unit Month

Surface Facilities
Area

General Area
Classification

Land Area
(Acres) (AU)

Units
(AUM)

1. Portal Yard
Area

Spruce-Fir
Aspen
Sagebrush
Disturbed
Riparian

16.47
7.93
2.50
8.50
1.00

0.0
114.0
84.0
0.0
38.0

0.00
3.80
2.80
0.00
1.30

36.40

236.0

7.90

3.20
5.77

32.0
151.0

1.50
5.00

Subtotal

8.97

183.0

6.50

3. Railroad Grass-Forb
Loadout Area
Spruce-Fir
Riparian

10.32
3.50
.04

126.0
0.0
1.5

4.20
0.0
.05

Subtotal

13.86

127.5

4.25

12.81

0.0

0.00

12.81

0.0

0.00

.26

18.0

1.00

.96
1.22

0.0
18.0

0.00
1.00

114
114
678.5

3.80
3.80
23.45

Subtotal
2. Conveyor
Corridor

Aspen
Sagebrush

4. Waste Rock
Disposal Area

Disturbed

Subtotal
5. Water Tank and Aspen
Well Pads
South Fork
Spruce-Fir
Breakout Subtotal
6.WQ Vent Pad
TOTAL

Sagebrush
Subtotal

2.36
2.36
75.62

ADDITION TO
Table 2.12.2-1

TEXT
Page 2-128

Section 2.12

Page 2-128

Date 3-24-10
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of the new highway. A stated management requirement of the Forest Service resulting from this
vehicle count is to "provide new access connecting the Scofield area with Huntington Canyon" (U.S
Forest Service, 1979).
Farming
Referring to agricultural lands within the lease and permit areas for the Skyline mine, T.B. Hutchins,
State Soil Scientist for Utah, in a letter addressed to Keith Welch, Environmental Coordinator for the
Permittee, made the following written statement, "Field evaluation of the area outlined on your map
in Eccles Canyon shows no prime farmland in the area".
Farming in the lease and permit areas would be impractical due to the steep terrain (50 - 80 percent
slopes).
PREVIOUSLY MINED AREAS
Underground Mined Areas
The abandoned Eccles Canyon coal mine, located in the southwest quarter of the southwest
quarter of section 13 of T13S and R6E; and the abandoned Winter Quarters coal mine located
within Winter Quarters Canyon are the only mines located in the proposed mine plan area.
Drawing 2.2.7-7 shows a portion of the Winter Quarters mine in relation to the permit area. The
Eccles Canyon mine, operated intermittently from 1899 to 1952, mined the Lower O-Connor "A"
seam using the room and pillar method. The mine covered an area of approximately 500 feet south
of the portal and 700 feet west of the National Forest boundary, (See Figure 2.12-B) (Doelling,
1972 and Heath, 1979).

Doelling (1972) states, "Little is known about the Eccles

Canyon.....Production figures are incomplete but estimated to be small." The Eccles Canyon Mine
portals have been covered and sealed by SR-264 and the Skyline Mine benches. Both mines have
been abandoned for several years.
No other known minerals of value have been mined within the lease and permit area. There are
two producing and two abandoned gas wells located in Eccles Canyon. These gas wells are not
classified as "mining". Therefore, no other minerals have been mined within the Skyline coal lease
area.
Revised: 10/2002
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Surface Mined Areas
There have been no previous surface mines located within the mining plan area or adjacent areas.
The waste rock disposal area was an abandoned strip mine. The Waste Rock sie was expanded in
2007 into an area previously undisturbed by mining activities (approximately 5 acres). Areas
previously disturbed by mining activities were contemporaneously reclaimed and made available to
both livestock grazing and wildlife use. Land use for the area effectively remains the same with
domestic livestock and wildlife. See Section 2.9 for details on Wildlife.
LOCAL LAND USE CLASSIFICATIONS
Both the county zoning ordinances and the "Land and Resource Management Plan" for the
Manti-LaSal National Forest, prepared by the U.S. Forest Service (1986), classify local land-use for
the lease area of the Skyline Mine as recreation, forestry and mining.
County Zoning Ordinances
The Emery County zoning map dated 1970 and the Carbon County zoning ordinance amended
February 15, 1977 with a revised zoning map dated 1974 have zoned the Skyline property for
recreation, forestry, and mining (RF&M). Section 8-7-1 of the Carbon County zoning ordinance
states:
"Recreation, forestry, and mining zone has been established as a district in which the primary use
of the land is for recreation, forestry, grazing, wildlife, and mining purposes. In general this
zone....is characterized by...high grazing lands interspersed by ranches, recreational camps and
resource outdoor recreational facilities and mines and facilities related thereto."
U.S. Forest Service Land Management Plan
The majority of the lease area lie within the boundary of the National Forest, and are therefore
subject to the "Land and Resource Management Plan" for the Manti-LaSal National Forest prepared
by the U.S. Forest Service (1986). National Forest System lands within the permit area include the
following management units (Management emphasis for each unit is described):
RNG (Range) Management Unit - Emphasis is on production of forage and cover for domestic
livestock and wildlife.
Revised: 12/10/2007
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TBR (Timber) Management Unit - Emphasis is on management for production and use of wood fiber for a variety of wood products.
UC (Utility Corridor) Management Unit - Emphasis is on providing transportation corridors for major
cross-country pipelines, electrical transmission lines and telephone lines. This unit currently
contains a gas transmission pipeline constructed and operated under a Forest Service special-use
permit issued to Questar Pipeline Company (main line 41).

RPN (Riparian) Management Unit - Emphasis is on management of riparian areas and all the
component ecosystems. The units consist of a zone approximately 100 feet measured horizontally
from the edge of all perennial streams and springs, and from the shores of lakes and other still
water bodies.
MMA (Minerals Management Area) Management Unit - Emphasis is on making land surface
available for existing and potential major mineral developments.
In the "Land and Resource Management Plan" the Forest Service lists specific objectives pertaining
to management of resources and resource uses on National Forest System lands. The Forest
Service portion of the disturbed area (portal area) is currently identified as a Minerals Management
(MMA) Unit. After completion of coal mining activity, the area will revert to a Range (RNG)
Management unit.
COMPATIBILITY OF MINING OPERATION WITH FOREST SERVICE MANAGEMENT EMPHASIS
AND OBJECTIVES
All mining activities related to the Forest Service "Land and Resource Management Plan" will be
coordinated with the appropriate Forest Service personnel prior to implementation. While the mine
is located on the Forest Service land boundary, creating primarily visual and traffic pattern related
impacts, these effects are considered to be rather short term and will be essentially eliminated upon
mine closure.
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ARCHAEOLOGY AND PALEONTOLOGY IMPACTS (Missing from incorporated)
State and Federal laws require protection of certain cultural resources. The mining operation is
considered compatible with the requirements of all agencies in this area, since to date, there are no
known archaeological or paleontological sites within the proposed disturbed areas. Section 2.1.1
and Appendix Volume A-3 contain additional discussion and documentation on these cultural
resources.
BUILDINGS, PUBLIC ROADS, AND OTHER MAN-MADE FACILITIES
There are few man-made features located within the Skyline Mine permit area. One abandoned
gas well is located within the permit area in Eccles Canyon. The only building located within the
permit area is a small structure associated with Gas Well No.8. A natural gas pipeline traverses the
permit area and an associated gas tank is located east of the southeastern boundary of the lease
area. The location of public roads, including SR-264, within and adjacent to the lease area are
illustrated in Map 2.12.1-1. A USGS gauging station was located near the mouth of Eccles Canyon
but was removed during the summer of 1985. (See also the reclamation discussion in Part 4.)
CEMETERIES, NATIONAL TRAILS AND WILD RIVERS
There are no cemeteries, national trails, or wild rivers located within or adjacent to the Skyline Mine
lease and permit areas. There are no national trails, or wild rivers located within or adjacent to the
Skyline Mine lease and permit areas. The Mine=s rock disposal site is adjacent to the Scofield,
Utah cemetery, but currently there area no plans to disturb any areas immediately adjacent to the
cemetery. The area of disturbance is located approximately 2 -mile southeast of the existing
cemetery.
SCOFIELD WASTE ROCK SITE
As mentioned in Section 2.12.2, the Wasste Rock disposal area was previously disturbed by mining
activities. However, the disposal area was expanded in 2007 into areas previously undisturbed by
mining activities (the area was logged in the 1990s). A archaeological study conducted in 2006
concluded the expansion will Ahave no effect on any known cultural resource sites@ (See Appendix
A-3).
LAND USE OF THE NORTH LEASE TRACT AREA
The North Lease Tract Area is located north and adjacent to the Skyline Mine. Consequently, the
landuse of the North Lease Tract Area is very similar to that described in Section 2.12 for the
Skyline property.
The general area of the Skyline property lies within both Carbon and Emery counties, whereas, the
North Lease Tract lies only within Carbon County.
Revised: 4/18/07
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Land uses of the areas consist of wildlife habitat, grazing, recreation, natural gas transmission and
forestry.
Wildlife Habitat
A listing of wildlife that inhabit the North Tract Area can be found in Section 2.9.5 with additional
details about the general mine area in Appendix Volume A-2.
Grazing
National Forest Sheep allotments are maintained in the area. Private lands are grazed by similar
numbers of sheep.
Recreation
Recreational use of the area consists primarily of hunting (big game, game birds, and small game
species), sightseeing, snowmobiling, and cross country skiing. Limited camping and picnicking also
occurs.

Farming
As indicated in the soil section of the North Lease Tract Area, farming in the area is prohibited by
the steep and rocky terrain of the area.
Alluvial Valley Floor
Winter Quarters Canyon / Woods Canyon
Minor amounts of Alluvial Valley Floor (AVF) are located in the mouths of Winter Quarters Canyon
and Wood Canyon. The AVF determination was based on elevation of mapped alluvial sediments
located in Mud Creek, existing surface irrigation ditches located in Woods Canyon, and field
observations. In Winter Quarters Canyon the AVF is delineated by mapped alluvial sediments
located at the same elevation in the Mud Creek drainage, and surface irrigation ditches that divert
water off of Winter Quarters Creek. In Woods Canyon, the AVF is delineated by sediments located
in the mouth of the canyon located at the same elevation of the alluvial sediments in the Mud Creek
drainage. Plate 2.3.4-2 illustrates the potentiometric surface of wells located within the permit area
and completed below the coal seam in the basal portion of the Blackhawk formation and Star Point
Formation. As discussed in detail in the Probably Hydrologic Consequence (HCI reports), the
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hydrologic regime of the permit area is separated from the AVF of Pleasant Valley by the Connelville,
O’Conner, and Pleasant Valley faults . The Pleasant Valley fault is likely the primary source of seeps
and springs located along Route 96 at approximately 7,760 ft elevation east of Woods, Winter Quarters,
and Green Canyons. Other existing seeps and springs located between the permit area and the AVF
are located within the Blackhawk formation will not be impacted. A total of 44 acres are located in
Winter Quarters Canyon and approximately 3 acres are located in Woods Canyon. The crop grown in
both canyons (pasture grass) is not harvested for sale. It is consumed in place by livestock.
Mud Creek
EarthFax (2002) evaluated the erosional stability of the Mud Creek channel from Eccles Creek to the
town of Scofield. As part of this evaluation, the channel roughness was determined for selected
channel cross-sections using the Manning=s methodology. The Manning=s >n= values ranged from
0.029 below the Eccles Creek confluence (MC-1) to 0.042 just south of the Town of Scofield (MC-3).
The roughness of the floodplain was estimated to be 0.06, typical of other vegetated flood plains.
The longitudinal profiles of Pleasant Valley and the Mud Creek channel from above its confluence with
Eccles Creek to the inlet to Scofield Reservoir are discussed below under geometry and physical
characteristics.
Mt. Nebo (2002) conducted a riparian vegetation study along Eccles and Mud Creeks and found that
the vegetation generally consists of grasses, rushes, sedges, and willows. Vegetation was determined
to be generally stable with no severe riparian degradation. Some areas were visually observed to have
minor unstable segments evidenced by exposed roots, slight undercutting, and erosion.
EarthFax (2002) collected channel bank and bottom samples from three locations on Mud Creek. The
samples were analyzed for physical parameters (sieve analysis, unit weight, direct shear, and Atterberg
limits). The sample results are presented in Appendix B of the February 2002 report (located in
Addendum to PHC, July 2002, Appendix D). These results show the bank soils to be silty sands to
clayey silts. The report indicated that the channel banks and bed materials are structurally and
erosionally stable.
The Soil Conservation Service classified the soils in the Pleasant Valley as belonging to the Silas and
Silas-Brycan Series. Both are deep to very deep soils in alluvial valleys, derived from the sandstone
and shale of the Blackhawk Formation. Soil pH ranged from 6.6 to 8.4 and salinity values were less
than 2 mmhos/cm (SCS, 1988).
Descriptions of typical pedons of the Brycan and Silas series, as published by the Soil Conservation
Service (1988), are provided in Attachment 2. According to these descriptions, subsurface soils (below
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a depth of about 24 inches) generally consist of loam to silty loam or sandy clay loam with a subangular
blocky structure. The soil tends to be slightly hard to hard, firm, with very fine roots and a pH of
approximately 7-8.
Geometry and Physical Characteristics. Attachment 1 presents the longitudinal profiles of Pleasant
Valley and the Mud Creek channel from above its confluence with Eccles Creek to the inlet to Scofield
Reservoir. Based on the overall distances and the change in elevation, the slope of the valley is 0.0128
ft/ft and the slope of the channel is 0.0091 ft/ft. The difference in the slopes is due to the increased
length of the channel. The channel meanders through the valley and follows a longer path. The
sinuosity ratio of the channel is 1.6. This indicates that the channel is approximately 60 percent longer
than the valley. In a preliminary estimate of sinuosity for Mud Creek (EarthFax Report provided in
Appendix D, Table 4, July 2002 Addendum to the PHC) an average sinuosity of 1.1 was shown in Table
4, however updated information from aerial photography indicates a considerably longer flow path than
previously estimated. Thus the 1.6 sinuosity ratio is felt to represent actual conditions of the creek.
Attachment 1 also presents cross-sections of the valley. Six valley cross-sections are presented to
show the various sections of the valley. The cross-section locations are presented in Figure 2.12-B.
Cross-section 1681 represents the upper narrow portion of the valley where the stream is incised and
confined. Cross valley slopes toward the stream channel in this upper section were determined to
range from 0.05 to 0.22 ft/ft. In the lower valley cross-sections, the valley broadens and the valley
bottom cross-slopes flatten to 0.02 to 0.10 ft/ft, allowing channel incision to reduce. These slopes are
consistent with slopes determined from the collar elevations between the water level monitoring
piezometers installed at the current EarthFax study cross-sections.
Appendix D of the EarthFax (2002) report(located in Addendum to PHC, July 2002, Appendix D)
presents channel cross-sections which are representative of the various channel reaches of Mud
Creek. The channel width of Mud Creek ranges from 15 to 20 feet. Based on visual observation of the
creek, the channel is slightly incised and low flow terraces are limited in extent and discontinuous. In
some places, no low flow terraces exist at all.
A broad flood plain does not exist for this creek. As shown by the valley cross-sections in Attachment 1
and the cross-sections in Appendix D of the EarthFax report, the creek channel is slightly incised in the
bottom of the valley. The valley bottom has a generally moderate (2 to 10 percent) cross slope toward
the creek. This configuration results in a limited flood area adjacent to the creek with high capacity.
For flooding to extend out of this limited area requires a significant
Revised: 08-24-05
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flood, notably greater than the combined flow of the natural runoff plus the mine discharge. Therefore,
the field areas adjacent to Mud Creek are not likely to be affected by flooding from the combined flows.

EarthFax (2002) conducted an evaluation of the hydrologic conditions and erosional stability of the
channel banks. Based on the combined mine discharge of approximately 10,000 gallons per minute
and natural flows, the channel flows at approximately bankfull conditions.

Structural stability

evaluations using the bank and channel bed samples with the GEOSLOPE computer program
demonstrated that the banks are stable and unlikely to fail due to the combined flow in the channel.
Erosional stability evaluations using maximum allowable velocity methods for channel, bank, and flood
plain, indicated that channel materials, consisting of silty sands and clayey silts and which are well
vegetated with various natural grasses and willows, are able to handle the combined flow without
significant erosion.

Very little sinuosity of the stream channel exists in both Winter Quarters and Woods Canyons. In
Winter Quarters, the channel length measured approximately 10 percent longer than the length of the
property, indicating a sinuosity of 1.1. The channel width of Winter Quarters ranges from 6 to 8 feet.
Based on visual observation of the creek, the channel is slightly incised and low flow terraces are
limited in extent and discontinuous. In most places, no low flow terraces exist at all. The alluvial
sediments in Woods Canyon are limited in extent and were not measured.

Stream Flow. The US Geological Survey has been monitoring long-term stream flow on Mud Creek
below the Winter Quarters Confluence at Scofield, Utah since 1979. A plot of the daily mean flow is
presented in Figure 2.12-C. Although the period of record is 1979 through 2002, a break in the record
occurred between 1986 and 1991, during which time no flow data were collected. Flows during the
period of record have ranged from a maximum of 389 cfs in May 1984 to a low of 1.6 cfs in January
1980. The periods of high flow generally occur during the spring snow melt period in May through June
lasting for a duration of approximately 30 to 45 days. Following the snowmelt period, the stream flow
drops gradually to the low flow period which occurs generally during fall and winter months. Some
minor short-term events occur, but the duration is generally less than a day and the flows have
historically not been greater than the snowmelt events.

In August 2002, EarthFax, as part of an on-going study, installed a series of piezometers at six
locations along Mud Creek. The piezometers were located on both sides of the stream to identify the
water table and determine the potential for groundwater movement toward or away from the creek. The
location of the piezometers and the corresponding water levels are shown on the valley cross-sections

in Attachment 1. Of the valley cross-sections only four correspond to piezometers which were
measured.
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Creek
is a stream with the

groundwater table beneath the adjacent alluvium elevated relative to the water surface in the stream
channel.

Therefore, groundwater contributes to the creek flow through the lower portion of the Pleasant Valley.
This is further supported by the wetland and spring areas adjacent to the stream identified by Mt. Nebo
in Reaches 4 and 5 (Eccles Creek confluence to Scofield Reservoir).

A field study currently underway by EarthFax shows that the lower reaches of Mud Creek are gaining
stream flow. This is evidenced by the piezometer water levels being higher than the water surface in
the stream(see valley cross sections presented in Attachment 1).

Under such conditions, the

groundwater flow direction is from the pastures toward the stream. Given the steep slope of the valley
bottom toward the stream and the associated relatively steep slopes of the groundwater surface toward
the stream, any increase in the water surface of the stream will only raise the potentiometric surface
beneath the valley within a relatively small zone adjacent to the stream. Thus, there is no significant
potential for the combined flow in the stream channel to increase the groundwater table under a
substantial portion of the pastures.

Utilizing the US Geologic Survey stream flow data, the base flow contribution to Mud Creek was
estimated. Using the fall and winter data for the early portion of the flow record, before significant
mining activity and discharge occurred the base flow for Mud Creek is estimated to range between 1.6
and 5 cfs. The variation in flow is based on the prior year=s precipitation, with wet years yielding higher
base flows.

Based on the flow readings in the stream channel at MC-1 (18.24 cfs) thru MC-3 (24.44 cfs), the stream
flow increases in a downstream direction. While there are some interferences with inflows from
contributing surface stream flow and irrigation return flows, the major portion of the increase likely
represents base flow contribution. The flow difference between MC-1 and MC-3 is 6.6 cfs. Assuming
that approximately 2 to 3 cfs is contributed from the side drainages, the base flow contribution would be
on the order of 3 to 4 cfs. This fall is within the range estimated from the US Geologic Survey records.

Stream flow in Winter Quarters, measured quarterly at the western property boundary over the last few

years, ranges from 108 to 871 gpm and averages 342 gpm. Stream flow in Woods Canyon, measured
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quarterly at the mouth of the canyon over the last few years ranges from 23 to 410 gpm, and averages
120 gpm.

Monitoring Plan. In coordination with the Division of Oil, Gas, and Mining, Canyon Fuel has
developed a work plan to evaluate mine-water discharge impacts in Mud Creek. The plan requires
characterization of the existing channel and groundwater conditions, gathering and monitoring of
stream flow data, evaluation of historic land use, collection of water quality data, evaluation of bank
stability, and performance of long-term monitoring.

A copy of the plan is included in Attachment 3 for both EarthFax Engineering, Inc and Mt. Nebo
Scientific. The sampling results are incorporated into Appendix B of the February 2002 report (located
in Addendum to PHC, July 2002, Appendix D) and will continue to be incorporated into the Addendum
to the PHC as sampling results become available.

As indicated in the work plan:

Flow and water-quality data (TDS, TSS, total phosphorus) will be collected at monitoring points MC-2
through MC-5 four times per year (i.e., seasonally), when accessible, for a period of one year following
a sustained reduction in mine-water discharge to a rate of 5,000 gpm or less (i.e., pre-September 2001
levels). Channel cross sections and longitudinal profiles will be collected from each reference site
annually during the same period. Flow and water-quality data will also be collected any time there is an
increase in discharge rates from the mine of at least 25% above the average rate for the prior month.

Fields and Crops. The farms and field areas in Pleasant Valley are delineated on Figure 2.12-D.
Table 2.12.3 shows the ownership, crop grown, size, and yield for each of the farms. Information
concerning land ownership was obtained from Plate 1.6-1. The crop grown on each parcel was
determined from field observations over a period of several years. The size of each parcel was
determined from field observation, using Plate 1.6-1 as a basis. Historical yield information is not
available for the private land. However, Mr. Ray Jensen, Range Specialist for the BLM, indicated that
the area owned by the U.S.A. is classified as sub-irrigated grazed land with a historical yield for the site
of about 2-3 tons per acre of grass (Jensen, personal communication). This exceeds the Soil
Conservation Service (1988) production estimates of 1.25 to 1.75 tons per acre for the range sites in
the bottom of the Pleasant Valley.

Although the yield varies from year to year depending on
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precipitation and management, it was assumed for this response that the average yield estimated by
the BLM (i.e., 2.5 tons per acre) would be applicable to all areas in Table 2.12.3. The anticipated
annual yield for each farm was calculated
Revised: 08-24-05

2-133e

using this value
TABLE 2.12.3
FARM OWNERSHIP, SIZE, AND YIELD
Land Owner

Crop
Grown

Size
(ac)

Annual Yield (tons)

Robert Rodakovich, Trust

Pasture Grass

68

170

U.S.A.

Pasture Grass

40

100

Utahna Pace Jones Trust

Pasture Grass

322

805

Fred & Shiela Jensen

Pasture Grass

88

220

William A. & Mattie Cornaby

Pasture Grass

6

15

Rudman Land and Livestock

Pasture Grass

3

7.5

The crop grown in the subject area (pasture grass) is not harvested for sale. Rather, it is consumed in
place by livestock. Therefore, its value must be calculated based on the replacement cost of imported
feed if the pasture grass becomes unavailable.

Standard ranching practices suggest that a grazing cow or horse requires approximately 0.75 tons of
feed per month while a fed animal requires about 0.5 ton of feed per month. The difference is due to
the reduced energy output of an animal that is given its feed versus that which must forage for feed.
Based on a cost of $100/ton of hay, and a consumption rate of 0.5 tons per animal per month, the cost
of feed ranges from approximately $50 to $75/animal/month.

Impacts which may result would be either the loss of production and income as a result of flooding or
increased saturation of the root zone. Flooding impacts would occur if the pasture land were inundated
for extended periods. Saturation impacts would occur if the water table underlying the pastures were
raised for extended periods of the growing season.

Based on the information presented by EarthFax (2002), the flooding potential from the combined flow
of natural runoff and mine discharges is very small. The combined flow only reaches bankfull stage and
does not reach the top of bank or flood plain areas. Therefore, no flooding impact is expected to the
adjacent pastures/farming activities along and adjacent to Mud Creek.
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2.14 PRIME FARMLAND INVESTIGATION

A pre-application investigation was conducted by the Permittee to determine if any prime
farmland would be impacted within the area of the proposed surface facilities in Eccles Canyon,
and within Woods and Winter Quarters Canyons of the North Lease Tract. Based on the criteria
in 30 CFR 783.27 paragraph (b), items 1 and 5, the Eccles Canyon area cannot be classified as
prime farmland. This opinion is substantiated by Dr. Therom B. Hutchings, State Soil Scientist
for the Soil Conservation Service (See Exhibit A).

A similar finding was made by the Natural Resources Conservation Service for the North Lease
Tract (See Appendix Volume A-2). As shown in the Exhibit, Ano prime farmland or farmland of
statewide importance occurs on the recently acquired North Lease@. Therefore, a negative
determination for prime farmland classification of the Skyline project area is requested.

Leland Sassor of the Natural Resource Conservation Service (NRCS) was contacted in
December 2008 concerning a Prime Farmland Determination in the location of the proposed
Winter Quarters Ventilation Facility. Provided the information, he researched the area and
confirmed (verbally) later that no Prime Farmland is identified in the area of the pad location.
This is consistent with earlier determinations.

Joe Dyer of the NRCS was contacted in 2012 concerning a Prime Farmland Determination in
the North Lease Modification expansion area. He determined no Prime Farmland exists in the
lease expansion area (See Appendix Volume A-2 for his correspondence).
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4.17 SUBSIDENCE CONTROL PLAN

This section describes in further detail the Permittee's mine plan design, ensuring subsidence
effects of the Skyline Mine produce minimum environmental impact. Section 3.1 - SKYLINE
MINING OPERATION PLAN describes in detail the proposed methods of coal extraction and
mine development which were selected partly on subsidence and nonsubsidence criteria.
Section 2.2 presents the detailed geological information which provided an analytical base for
mine plan and subsidence control design. The following subsections describe the principal
factors involved in measuring and controlling subsidence resultant of the proposed mining
operations.
4.17.1 Subsidence Probability Survey
Prior to mining, a careful review of the permit area shows that the following areas could face
potential subsidence impact which may be of concern: Mountain Fuel Supply gas pipeline, U264, Burnout Creek and James Creek which cross the permit area. Upper reaches of Electric
Lake Reservoir, upper Huntington Creek, Bolger Creek and South Fork of Eccles Creek will not
be subsided. The gas line was moved to Burnout Canyon in the early 1990's to allow for
undermining the previous location. The gas line was re-established in its original location in the
fall of 2000 and a second gas line was placed in the corridor in the fall of 2001.
A pre-subsidence survey was conducted in the fall of 2002 of the North Lease area (Winter
Quarters Lease). A map was generated to illustrate the locations of any structures, water rights,
and renewable resource lands that could be adversely affected by subsidence. This map is
included as Drawing 4.17.3-1A and illustrates the locations where surface cracks may appear
as a
result of subsidence, the expected maximum amount of subsidence, locations of water rights,
and the area where the overburden is 700 feet or less over the mineable coal seam,
Revised: 8-24-05
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the Lower O’Connor “A”(See Section 4.17.3 Subsidence Prevention Measures). No buildings, pipelines, or
maintained roads were found in the areas to be subsided as a result of implementing the North Lease mine
plan. The only mapped pack trail in the North Lease area runs east-west on the ridge between Winter
Quarters Canyon and Woods Canyon, dropping down into Winter Quarters Canyon. The trail is outside the
area to be subsided, therefore, no subsidence related impact is anticipated on the trail. In 2010 the panels
located north of the Winter Quarters Canyon graben (North-of-Graben), were rotated 90 degrees to
maximize coal recovery further east that originally outlined in 2002. The modification did not impact any
additional buildings, pipelines or maintained roads with the additional acreage being undermined. In 2012 a
modification to the underground coal lease extended the mining area to the north to include the northern
extent of Granger Ridge. A short jeep trail exists on the western portion of panel 14-Left where there is an
estimated subsidence in the range of approximately 2 feet. The subsidence should not impact the trail, but
it will be monitored for any necessary repairs.
As discussed in detail in Section 2.2 of this M&RP, the rocks in the North Lease area are in compression.
The state of compression of the rocks in the North Lease area will likely allow the subsidence forces to be
transmitted across fault and fracture planes thus resulting in uniform subsidence. Previous mining in Mine
#3, where the rocks are also under compression, did not result in focused subsidence along faults or
fractures. Indeed, in the southern portion of the mine permit area where the rocks are subjected to
extensional forces, focused subsidence did not take place.
Drilling and field work conducted in the North Lease by Skyline geologist Mr. Mark Bunnell indicates the
Castlegate Sandstone in the head of Winter Quarters and Woods Canyons in the permit area consist of two
thin sandstone units, separated by slope-forming shale and siltstone. Because of the thinner, “ledge and
slope” nature of the Castlegate in the permit area, the potential for subsidence-induced escarpment failures
or landslides is minimal (3/3/05 M.Bunnell memo). As discussed in Section 4.17.3 and illustrated in
Drawing 4.17.3-1A, the combination of geology, depth of cover, and mine plan should keep subsidence
affects to a minimum (See Section 2.2 for detailed geology discussion). Drawings 4.17.1-1 and 4.17.1-2
illustrate that, if the maximum subsidence does occur, no reduction or significant
alteration of the perennial
INCORPORATED
stream flow should occur. This is due primarily to the existing
02/09/11
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stream gradient, projected worst-case subsidence, depth of cover, and depth of alluvium within the drainage
corridor. Although the gradient is reduced in some areas, no significant ponding or over-steepening of the
gradient is anticipated. Potential areas of minor cracking, as illustrated on Drawing 4.17.3-1A, are primarily
a function of the advancement direction of the longwall panel, steepness of slope, the lack of confining
pressure, and how the bedrock subsides into the void left by longwall mining.
The mine will not subside any of the perennial streams in the North Lease without approval from the Forest
and Division. The rotating of the panels north of the Winter Quarters Canyon graben in 2010 did not impact
the undermining of the portions of perennial streams on the Manti-La Forest. The Burnout Canyon Study
(Appendix A-1, Volume 2), conducted in cooperation with Canyon Fuel Company, LLC, and The MantiLasal National Forest, was completed in July 1998. Quoting the Burnout Final Report, “This study was
initiated in 1992...to address the effects of longwall minnig and related subsidence in the Wasatch Pleateau
on hydrology, channel condition and habitat changes in perennial and intermittent reaches of a mountain
stream.” The Burnout Canyon study concluded that any changes in flow in Burnout Creek areas were likely

related to climatic changes (drought) and not mining activities (DOGM EDI). The stratigraphy, depth of
cover, and general dip of the formations in Woods and Winter Quarters Canyons are very similar to Burnout
Canyon (See sections 2.3.1, 2.5, 4.17.3, and Appendix A-1, Volume 2 for details). The permittee believes
the Burnout Canyon Study can be used to predict the impacts of undermining both Winter Quarters and
Woods Canyons and that mining in the North Lease area can be conducted with minimal impacts to
perennial streams due to subsidence.
The Forest has indicated that the forest land is considered to have renewable resources related to wildlife
and grazing. The timber resources are extremely limited and isolated in this
Revised: 9-16-10
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extraction thickness rule-of-thumb. However, this criteria was meant to be applied only to extraction below area of the
forest and will likely never be harvested (Carter Reed, Manti-La Sal National Forest, Oral Communication 10-2002).
Included in the Subsidence Probability Survey for Woods Canyon, Skyline contracted Agapito Associates, Inc. (AAI) to
evaluate the subsidence impacts of conducting full-extraction mining in areas with as little as 400 feet of overburden
(Appendix A-1, Vol.2). The AAI analysis utilizes a numerical model – Surface Deformation Prediction System (SDPS)
(Agiotuantis and Karmis 2002) that incorporates, information from the Burnout Canyon area study, local geology,
mining and subsidence data. The study predicted less than five(5) feet of subsidence would occur in the Woods
Canyon area and mining could safely be conducted in areas with 475 feet of overburden. Other items identified in the
AAI study inculde: 1) the average gradient in Woods Canyon (5.71%)is greater than in Burnout Canyon (4.12%) which
suggests the hoizontal strain will be spread along a longer stream path and dampen direct impacts of tensile strain;
and 2) the US Bureau of Mines (USBM) criteria for subsidence classifies Woods Canyon as having class III (shaley
and silty sandstone) overburden, and the appropriate overburden thickness multiplier would be 461 feet. Incidentally,
the same USBM report (1979) originated the 60 times the bodies of water of ‘catastrophic’ potential size such as large
rivers and lakes. The 60 time the extraction thickness is a conservative generalization that somewhat mischaracterizes the USBM study recommendations.
4.17.2 Mining Methods
The mining methods to be used by the Permittee include longwall mining, room and pillar mining with pillar removal,
and room and pillar mining with pillars left in place. Certain room and pillar mining systems are designed to provide full
support and will prevent subsidence. Subsection 3.1.5 contains descriptions of the mining methods to be
implemented.
Full extraction areas include room and pillar panels with pillar removal and longwall panels. Subsidence prediction
work has shown the expected maximum planned and controlled subsidence will vary from 0 to 24 feet, assuming that
the total cumulative extraction from the three mineable seams will not exceed 30 feet.
4.17.3 Subsidence Effect Prevention Measures
It is anticipated that the planned subsidence will result in a generally uniform lowering of the surface lands in broad
areas, thereby limiting the extent of material effect to those lands and causing no appreciable change to present land
uses and renewable resources. The Permittee established a subsidence monitoring program in the early stage of
mining for use in reviewing the surface effect of mining and as an aid in future mine planning.
In areas where mining related subsidence would damage resources, room and pillar mining methods will be used.
Wherever the pipeline and creek buffer zones coincide, creek buffer zone requirements take precedence. Where the
yield pillar/barrier system is used, the
Revised: 9-16-10
4-94
INCORPORATED
02/09/11
Division of Oil, Gas & Mining

critical area will not influence the surface. The width of the area of supportive mining is equal to 50 feet (25
feet on each side of the pipeline centerline no surface movement) plus the tangent of 22o draw angle as
shown in the l988 Annual Report and included in Vol. 4, multiplied by the overburden depth of the mined
coal bed:


Nonsubsidence Mining Width = 50 feet + (2 X tan 22o x depth)

The width of the supportive mining area will be adjusted, as appropriate, when future information and
monitoring shows it to be necessary.
The 22 degree draw angle is conservative and conforms to the Permittee's data on permit area subsidence
as well as experience from other comparable mining activity in the Wasatch Plateau (Plate 4.17.3-1).
There will be no mining caused subsidence under either the Electric Lake Reservoir, Upper Huntington
Creek and Bolger Creek inlets to the reservoir, and no mining from which subsidence at a 22-degree (from
vertical) angle of draw would influence either these reservoir inlets or the high-water level of Electric Lake
Reservoir. The width of the buffer zone was calculated as follows:


Buffer zone width = tan 22o x overburden depth

The width of the buffer zone has been calculated using the overburden depths to the coal seams.
There is a very substantial tonnage of coal which lies to the west of Upper Huntington Creek and Electric
Lake Reservoir, which the Permittee plans to mine.
Mains under the Huntington Creek (Drawing 3.1.8-3) will be a full support room and pillar mining system.
These mains will be designed to avoid short or long-term surface affects from mining. Prior to
abandonment of these mains,
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4-95
INCORPORATED
12/02/05
Division of Oil, Gas & Mining

failure of the entries, as mutually agreed with regulatory agencies. The entries in Skyline Mine No. 2 will
enter the Huntington Creek buffer zone for a short distance as approved by the Division/U.S. Forest Service
No mining will be conducted beneath Electric Lake.
Full extraction mining techniques under the creek buffer zones will only be proposed if evidence shows
surface effects, if any, can be mitigated. Full extraction mining techniques and associated mitigation plans
must first be approved by the Division/U.S. Forest Service.
Drill holes show that there are clay rich shale layers present which will likely swell into an impervious clay
when wet. This characteristic is expected to seal possible subsidence cracks to prevent downward
migration of water and subsequent loss of springs and other water sources based on information supplied
by Roy Full (Volume A-3)and supported by the Burnout Canyon Study (Appendix 1-A, Vol.2).
Extensive experience with mining-induced subsidence at Skyline Mine indicates the subsidence factor (SF)
relative to mining height is as follows:
Overburden 200-500' - SF 0.7
Overburden 500-1000' - SF 0.5
Overburden 1000-1500' - SF 0.3
Overburden 1500-2000' - SF 0.15

Approximately 20-30 percent of the planned subsidence will be occurring where overburden thickness
ranges from 500 to 1000 ft. and 70-80 percent of the subsidence occurring where overburden
thicknesses are greater than 1000 ft(3/3/05 M. Bunnell memo). Given the projected mining thickness
is 9-11 feet, and the approximate minimum overburden is 600 feet in the North Lease area, the
maximum subsidence anticipated is less than 6 feet. Drawing 4.17.3-1A illustrates most of the
subsidence will be in the 2 to 4 ft. range. Areas identified as having 6-feet of subsidence were
rounded-upward to provide a six-foot contour line. Six-feet of subsidence is generally a worse-case
scenario. The subsidence factor identified above suggests subsidence in the rang of seven (7) feet
could be seen in Woods Canyon. Through 2009, this has been a conservative factor since the most
subsidence that has been noted is approximately four (4) feet in Winter Quarters Canyon and its
tributaries. The AAI modeling report in Appendix A-1, Volume 2 suggest subsidence will remain less
4-95a
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A section of a natural gas pipeline in the Burnout Canyon-Huntington
Creek area was decommissioned in October 2000.

Its replacement

section was constructed in the pre-existing pipeline right-of-way on
top of Trough Spring Ridge.

Since the Trough Springs Ridge area will

not be undermined again and subsidence from previous mining under this
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area is essentially complete, the Burnout Canyon-Huntington
Creek
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and is still owned by Questar.

However, it has been decommissioned by

Questar to allow undermining by Skyline Mine.

The future utilization

and status of decommissioned portion of the pipeline is Questar’s
responsibility.
4.17.4

Mitigation of Subsidence Effects

Surface structures which may be affected by subsidence include the
Permittee's buildings and facilities incidental to the coal operation,
the natural gas pipeline which crosses the coal lease area, and roads
within the area.

No additional structures are located within the new

UP&L lease area.
Should subsidence damage any of the surface structures despite the
planned subsidence prevention measures, the Permittee will arrange for
their repair.

Any subsidence related damage to SR 264 will be

repaired by the Permittee in accordance with the DOT Subsidence Impact
Agreement dated July 17, 1989 (see Exhibit 1).

Hydrologic information during a four year period (1984-1989) at the
Skyline Mine indicates that there is a reasonably good correlation
between the amount of mine water discharged from Mine #3 and the
amount of coal mined (see Drawing 4.11.4-A).

The mine water

historically encountered in Mine #3 was produced from the Blackhawk
Formation.

Data from the approved water monitoring program Indicate

mine dewatering is not affecting any surface springs or seeps.
Water monitoring data suggests the migration of water through
the aquifer in Mine #3 is extremely slow to the extent that the
water should be considered “perched or trapped water.”

Since

the North Lease mining will be occurring in the area adjacent to
the previous Mine #3 workings and under the same geologic
environment, similar inflow conditions are anticipated.
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In 2010 full extraction mining in Woods Canyon was extended ½ mile
further east into areas with less than 600 feet of overburden.
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whether Woods Canyon creek is an gaining or losing stream, and to
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If it is determined that subsidence causes material damage or a loss
of flow in a perennial stream, the Permittee commits to using the best
technology currently available (BTCA)to mitigate the damage.
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At this point in time it is difficult to suggest specific mitigation
of impacts or reclamation on renewable resources that are impacted by
undermining, since we can only assume those impacts and their effect.
Mitigation measures are site-specific, and will be contingent upon the
findings of the subsidence monitoring program.

Subsidence data is

available

in

on

Drawing

submitted to DOGM.

4.17.3-1

and

is

updated

annual

Mining in the area has been conducted since 1982,

providing over twenty (20) years of subsidence data.
Section

4.17.3

reports

and

substantiated

within

the

Burnout

As noted in
Canyon

study

(Appendix A-1,Volume 2), the amount of subsidence is directly related
to surface and subsurface geology and depth of cover. To date, the
only areas where mitigation efforts have been implemented are in areas
where two-seam mining was conducted.

Tension cracks formed in areas

where a barrier between panels was present in both seams - effectively
creating a 20-foot pedestal.
by

backfilling

using

a

These associated cracks were mitigated

dozer

and/or

a

track

hoe.

As

collected, methods of mitigation will be formulated.
done

in

coordination

with

appropriate

regulatory

data

are

This will be

agencies.

Since

subsidence may continue to occur after final mining, the monitoring
program

will

continue

until

it

is

determined

by

the

Permittee

in

cooperation with the regulatory agency that it is no longer needed, or
subsidence has stopped.

Impacted

water

rights,

if

any,

will

be

replaced

as

discussed

in

Section 2.5.2.

4.17.5

Subsidence Monitoring Program

The Permittee has chosen to establish a subsidence monitoring program
using aerial photogrammetrics patterned after a program developed by
the

Manti-LaSal

National

Forest

to

determine

the

effects

of

underground coal mining on surface
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renewable resources and surface improvements.

The monitoring program

secures adequate baseline data prior to any subsidence to quantify the
existing surface renewable resources and surface improvements on and
immediately

adjacent

to

the

permit

area.

The

baseline

data

was

established so that future programs of observation can be incorporated
at

regular

intervals

for

comparison.

The

monitoring

program

establishes a system to locate, measure, and quantify the progressive
and

final

effect

of

underground

mining

activities

renewable resources and surface improvements.

on

the

surface

The system utilizes

techniques which will provide a continuing record of change over time
and an analytical method for location and measurement of a number of
points

over

the

permitted

area.

The

continuum

of

data

shall

incorporate and be an extension of the baseline data.

A

network

of

photogrammetric
permit

area

and

control
map
the

monuments

accuracy

are

immediate

disturbed by subsidence.

consistent
being

adjacent

with

established
areas

not

the
over

desired
both

expected

the

to

be

The monuments are constructed as survey

control points for monitoring the effects of subsidence on surface
renewable

resources

and

surface

improvements

(Map

4.17.5-1).

The

monuments are located and tied to a state plane coordinate system
which is the same for both the surface and mine control surveys.

This

allows the surface survey to be superimposed over the subsurface mine
workings.

The monuments have the X, Y, and Z coordinates accurately

measured and established by ground survey methods.

The initial aerial photography covers the entire permit area and will
be

either

color

or

black

and

white,

flown

at

a

scale

such

elevations to within one foot vertically and horizontally (+
0.5') can be attained by photogrammetric
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that

methods.

It is anticipated that the nominal or mean scale will

be 1:6,000 for a 6" focal length camera, unless aerial
constraints such as safety dictate flying at a high altitude,
but will not exceed 1:7,200.

This photography was used for

constructing the initial baseline surface map.

It also provides

the master base to assist in documenting changes caused by
subsidence.

To aid in the collection of additional base data on surface
renewable resources, color infrared aerial photography (CIR) of
the permit area may be utilized.

If this technique is used, the

photographs will be of the same scale as the other aerial
photography.

Subsequent annual black and white or color photography for
subsidence monitoring will cover the area mined and the area to
be mined in the next 18 months (plus angle of draw).

Subsequent

CIR photography for monitoring surface resource trends will be
flown as needed.

On all aerial photography for both the baseline data and
subsequent flights, a photographic overlap of 30 percent between
adjacent flight lines and an average of 60 percent overlap of
photographs along the same flight line will be obtained.

The

baseline data will be digitized to show the undisturbed presubsided ground elevations and will use a grid with a nominal
mean grid scale of 200 x 200 feet.

The subsequent flights for

subsidence will also be digitized using the same grid scale as
the baseline to show the elevational deviation from the baseline
elevations.

The digitized information will be submitted

annually to the regulatory agency after subsidence commences.
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An on-the-ground visual inspection will be made of the ground
surface of subsidence areas (including angle of draw)where the
potential for tension cracks or fissures exist.

The inspection

will be conducted between six (6) and 12 months after mining has
occurred.

This information is supplemented with the annual

subsidence report and corresponding map supplied to the
Division.

This inspection will attempt to locate, photograph, and document
the presence of subsidence effects to surface improvements,
tension cracks, fissures and other surface effects.

The subsidence monitoring data could be used to determine:

1)

the critical width across the pressure arch; 2) the draw angle;
3) the ratio of observed subsidence to predicted maximum
subsidence (S/Smax); 4) the relationship between mining and
onset of subsidence and the correspondence between the face
advance and subsidence profile development; and 5) the bulking
factor.

Table 4.17.5A illustrates subsidence points in both Mine #3
(where single-seam mining has occurred) and Mines #1 and #2
(where two-seam mining has occurred, and compares the
anticipated subsidence (Section 4.17.3) with actual subsidence
that has occurred.

All the subsidence locations used were

located where a creek crosses the center of a panel.

These

sites were used due since there is typically better ground
control in a stream channel versus a slope, and the concerns
related to subsiding streams.
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Table 4.17.5A
Subsidence Location
CalculatedSubsidence

Actual Subsidence

Mine#3, panel 7R

4.8-ft

5-ft

Mine#3, panel R6

1.95-ft

2-ft

Mine#3, panel 6R

3.9-ft

4-5-ft

Mine#3, panel R5

3.9-ft

4-ft

Mine#3, Panel R4

3.9-ft

3-ft

Mine#2/1, pan. 6L/7L

11.5-ft

12-ftMine#2/1, pan.

14-ft

12-ft

Mine#2/1, pan. 4L/5L

12-ft

12-ft

Mine#2, panel 11L

6-ft

6-ft

Mine#2, panel 8L

6-ft

6-ft

5L/6L

Table 4.17.5B cites examples of the maximum extent of subsidence
observed at specific sites within the Skyline Mine permit area.

Table 4.17.5B
Subsidence Location

Subsidence Buffer

Actual Maximum

Angle

Extent of Subsidence

Mine#3 Panel 7R

22

18

Mine#2 Panel 9L

22

20.5

Mine #2 Panel 11L

22

22

It is important to understand the points of zero subsidence used
to calculate the angle of draw are somewhat subjective due to
the accuracy of the survey method. The points of zero
subsidence used in these calculations are very conservative,
potentially resulting in a greater angle of draw than actually
may exist.
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The following monitoring program was initiated as part of the Burnout Canyon
Study:
Description

Who

When

1.

Install parshall flumes for
stream flow monitoring as
shown on plate 2.3.6-1.

Skyline

July 91

2.

Select and install monitoring
for spring flows in the
subsidence areas as shown
on plate 2.3.6-1.

Skyline

July 91

3.

Install subsidence monitoring
adjacent to stream drainages
on a maximum 200 ft. centers
as shown on plate 2.3.6-1.
Points will be 3' rebar with
no concrete.

Skyline

July 91

4.

Develop summary report of
observed subsidence effects
on stream drainages as well
as surface and subsurface
hydrology to date.

Skyline

Dec. 91

5.

Monitor stream, spring, and
subsidence points -- monthly
during field season. Map
any surface cracks that form.

Skyline June-Nov. 91
June-Nov. 92
June-Nov. 93*?

6.

Year-end summary reports

Skyline

7.
8.

Final report
Evaluation and review

Revised: 8-24-05

Jan. 92 & 93

Skyline
Skyline, DOGM
& USFS
4-100

Jan. 94
Feb. 94

INCORPORATED
12/02/05
Division of Oil, Gas & Mining

4.17.6

Subsidence Control

The Permittee plans to conduct the underground mining operations so as
to prevent subsidence from causing material effect to the surface and
to maintain the value and reasonable foreseeable use of that surface
in accordance with the preceding subsidence control plan.
4.17.7

Public Notice

Since the surface ownership of the areas of planned subsidence is
vested in the United States and is under the authority of the U.S.
Forest Service, the annual subsidence monitoring report will be
provided to them and to the regulatory authority.
4.17.8 North Lease
Infrared aerial photographs (CIR) will be taken either in August or
September of each year. An interpretation of the photographs will be
made and a written report will be included in the Skyline Mine Annual
Report.
If a reduction in renewable resources is noted because of
subsidence, the appropriate agencies will be notified and mitigation
measures will be developed.
4.17.9 Reduction of Subsidence Monitoring Program
Mining operations were completed in the southern section of Mine #3
(Panels 3R-7R and 1R NM-6R NM) in August 1996.
No adverse effects
related to subsidence were observed in the area after 1997.
The
subsidence monitoring program was terminated after monitoring in 2003.
Mining operations were completed for Mines #1 and #2 in August 1998
and April 2004, respectively.
No adverse effects related to
subsidence were observed in the area after 2004.
The subsidence
monitoring program was terminated for this area after monitoring in
2006.
Revised: 10/19/2007
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2.3

GROUND WATER HYDROLOGY

The principle factor controlling the occurrence and availability of
ground water in any area is geology.
Nearly all of the region
surrounding the project area is underlain by rocks of continental
and marine origin, consisting predominately of interbedded
sandstones and shales (See Section 2.2). The existence of these
relatively impermeable shales tends to limit the ability of the
rock units to yield a significant amount of water for extended
periods of time due to the recharge impediment.
The project area is located in the headwaters of the Price and San
Rafael River Basins (See Figure 2.12-A page 2-123). Wells in these
basins normally yield less than 50 gallons per minute.
In the
immediate vicinity of the project area essentially dry wells have
been identified. Exceptions to these yield estimates occur where
wells penetrate highly fractured sandstones.
Rock strata in the mountainous areas near the project area have low
specific yields (0.2 to 0.7 percent) and low hydraulic
conductivities.
The volume of recoverable water is small,
averaging less than 600 acre-feet per square mile in the upper 100
feet of saturated rock.
Ground water quality in the Price and San Rafael River Basins
deteriorates in a downstream direction. Dissolved solids content
in the ground water ranges from less than 125 milligrams per liter
in the headwaters near the Skyline permit area to approximately
4,000 milligrams per liter near the confluence of the two rivers
with the Green River. This large increase results from the contact
of the water with fine-grained units, particularly the saline
Mancos Shale.
Information presented in this section summarizes and updates the
original consultants reports found in Appendix Volume A-1. A more
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complete discussion and baseline information for
presented herein may be found in Volumes 4 and A-1.

summaries

In August 2001, significant volumes of water were encountered in
Mine #2 of the Skyline Mine. The new inflows caused significant
difficulties in mining the Lower O=Connor B seam and resulted in the
mine restudying the hydrogeology of the mine area. A great deal of
new information regarding the hydrologic characteristics of the
Blackhawk and Star Point Formations has been obtained and detailed
discussions regarding this new information are included in the July
2002 Addendum to the PHC (first submitted in July 2002 and amended
in October 2002).
2.3.1

Geologic Setting of the Ground Water System

The Skyline
Plateau, on
the dip of
between six

permit area lies in the northern end of the Wasatch
the west edge of the Clear Creek anticline. As such,
the strata is generally towards the west, varying
percent (three degrees) and ten percent (six degrees).

With the exception of local alluvial deposits, all of the units
exposed on and immediately adjacent to the project area are
formations of the Cretaceous Mesaverde Group.
The Star Point
Sandstone is a massive, medium-grained sandstone which is
approximately 1,000 feet thick with interbedding tongues of Mancos
shale in the project area. A generalized stratigraphic section of
the Skyline property is shown in Figure 2.2-A.
The Blackhawk Formation, which immediately overlies the Star Point
Sandstone, is comprised of interbedded sandstones, shales,
siltstones, and coal. The sandstones of the Blackhawk Formation
are fine-to-medium- grained, and have locally high clay contents.
The
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shales of the Blackhawk Formation in the permit area are irregularly bedded and
due to their tendency to swell when wet, they should, in most cases, form an
effective barrier to vertical movement of ground water.
A sample of the claystone from the Blackhawk Formation was obtained from an inmine hole and was analyzed and determined to contain 58 percent montmorillonite
(Lab sheet located in Mine File 3.1.2.7). Two drill logs were evaluated for the
amount

of

claystone/mudstone

present

as

a

demonstration

of

the

swelling

capabilities of the formation.
Drill hole 74-26-3 (SW/NW, Sec. 26, T13S, R6E)
was selected due to is proximity to Burnout Canyon Creek, and Well 91-35-1
(SW/SW, Sec.35, T12S, R6E) being located in the North Lease area between Winter
Quarters and Woods Canyons.

In drill hole 74-26-3, mudstone was interbedded

throughout the entire 1400-foot depth at a rate of 26-feet per every 100-feet of
depth, or 26.3 percent.

Similarly, Well 91-35B1 averaged 27.2 percent claystone

throughout its entire 1500-foot drill depth.

Table 2.3.1 illustrates the

distribution of claystone/mudstone in the two drill holes. Studies in Burnout
Canyon Creek have also demonstrated the self-sealing nature - inhibiting vertical
movement of flow through the bedrock in the area.
Based on the
claystone/mudstone component observed in Well 91-35-1, the same effects are
anticipated when undermining portions of Winter Quarters and Woods Canyon creeks.
Revised 10-19-05
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Depth (ft)

D.H. 74-26-3 (amount
of claystone in ft.)

D.H. 91-35-1 (amount
of claystone in ft.)

0-100

9

25

100-200

40

18

200-300

19

17.5

300-400

10

11

400-500

20

49

500-600

36

16

600-700

27

14.5

700-800

44

33.5

800-900

47

20.8

900-1000

22

21

1000-1100

27

37

1100-1200

17

29

1200-1300

21

43

1300-1400

29

34.5

1400-1500

39

The youngest geologic unit in the permit area is the Castlegate Sandstone, found
only in a small area in the northwestern portion of the permit area. This unit
consists of massive medium to coarse grained sandstones with interbedded
conglomerates near the base.
Faults within the permit area commonly occur as zones of parallel to in-echelon
fault segments with individual slips containing gouge zones ranging from 6 inches
to 4 feet wide. Displacements are normally small (less than 20 feet) with the
exception of the Connelville fault zone which forms the eastern boundary of the
permit area It is suspected that faults have only local hydrologic importance
within the Blackhawk formation because of its clay content in the permit area.
Water emerged from the Star Point Sandstone along 2 faults encountered in Skyline
Mine 3, resulting in some water drainage from the floor but no water dripped from
the roof. As mining in Mine 2 progressed down dip and two the west, several
north-south trending fractures and faults (with minimal offset) were encountered
that produced hundreds of gallons a minute of water from the floor. The location
of the major inflows are illustrated on Drawing PHC A-2 in the July 2002 Addendum
to the PHC. The flow from these features only slowly diminishes over time. Age
dating analysis of the water indicate the flow from these fractures do not have
modern water (tritium analysis) and contain water 6,000 to
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25,000 years old (carbon 14 dating). Studies by consultants to
Skyline Mine suggest the water is stored in the Star Point
Sandstone and released through the fractures.
Significant inflows of ground waters were encountered in the 10 Left
area of the mine (Drawing PHC A-2). This resulted in Skyline Mine
drilling three mine dewatering wells in James Canyon. The first well,
JC-1, was pumped at a rate of approximately 2100 gpm from November
2001 to October 2002. At that time, a new pump and motor was placed
in the well and produced approximately 4200 gpm. JC-2 well was only
capable of producing approximately 300 gpm and was shut in shortly
after completion.
The details of the two wells are discussed in
detail in the July 2002 Addendum to the PHC. A third well, JC-3, was
drilled and completed by PacifiCorp in March-April of 2003 to
discharge water from the 10 Left area of the mine to Electric Lake.
Details of the well are included in Section 3.2.11(a) of this M&RP.
JC-3 is anticipated to produce approximately 4,700 gpm of mine water
when completed.
In most cases it appears the faults within the Blackhawk Formation
in the permit area are not allowing significant vertical movement of
ground water.
The most logical cause of this apparently low
permeability along most of the faults is clay content. However, as
discussed in Section 2.2, the north-south trending faults in the Mine
2 area appear to be the result of extensional forces acting upon the
formations and resulting in pathways for the water to move upward out
of the Star Point and into Mine 2. The formations in Mine 3 and North
Lease areas are under compression and the east-west trending faults in
the area do not create pathways for the upward migration of ground
water. Therefore, as mining proceeds to the North Lease area, it is
likely water encountered in the mine will come mainly from the
draining of sandstone channels in the mine roof, as was the case in
the previously mined portions of Mine 3.
A detailed discussion of the geological characteristics of the project
area is presented in the preceding section (Section 2.2).
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2.3.2

Characteristics of Seeps and Springs

As a result of field investigations during 1978, 174 seeps and springs
were located on and immediately adjacent to the Skyline project area
(Volume A-1, Hydrology).
This equates to an average of one water
source for approximately every 40 acres existing in the area. The
quality of the subsurface water was evaluated at select springs and is
shown in Appendix Volume A-1. Additional ground water quality data
may be found in the tabulations submitted regularly to the Division of
Oil, Gas and Mining and in Volume 4.
The travel distance between
water supplies is short for the wildlife and sheep which utilize the
area.
Should a frequently-used spring dry up, animals using the
water supply should have other options for water in the area.
Seep and spring surveys were conducted in 1991, 1992, and 1993 in the
North Lease/Winter Quarters area in preparation of leasing the federal
coal underlying the area. The results of the surveys are contained
with the Winters Quarters Canyon Data Adequacy documents that were
submitted to the BLM and Manti LaSal National Forest. A copy of the
document is also present in the Division=s Public Information Center
(PIC). The location, flows, and water quality data information is
included in data adequacy documents. The PHC addendum prepared by
Mayo and Associate in 1996 is included in Appendix A-1, Volume 2. It
contains detailed information regarding the possible hydrologic
consequences to mining in the North Lease area. A brief update to the
Mayo document is included in the Appendix following the Mayo PHC.
A seep and spring investigation was conducted in 1997 of the Flat
Canyon area and the UP&L tract. Thirty-seven seeps and springs were
located on the UP&L tract (Volume A-1, Hydrology). This equates to an
average of one water source for approximately every 25 acres existing
in the area. Two springs have been selected for baseline monitoring,
2-413 and 3-290 (Plate
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23-6-1). These springs have been monitored since October 1997. A
summary of the water quality and quantity data is provided in Volume
A-1, Hydrology. Spring 2-413 was selected for monitoring because of
its proximity to the Connellville Fault, mining activity, and
accessibility while 3-290 was selected because it is located in an
area where mining will not occur for some time (minimum of 5 to 6
years) and can be used as an >undisturbed= site for comparison with 2413.
The operator conducted a survey of springs in the South Fork of Eccles
Creek area where mining will take place.
This survey, conducted
during August of 1988, varies slightly in locations from that found in
the consultant's report. The differences are most likely the result
of mapping errors. The results of this survey may be found on Figure
2.3.2-1.
Geologic conditions play an important role in the occurrence of
springs in the project area. A majority of the springs issue from
west-facing slopes, often at a sandstone-shale interface considerably
above the adjacent stream bed. Apparently, water which infiltrates
into the soil and is not consumptively used percolates down until an
impeding shale lens is met. It then follows the shale member downdip
until an outlet is reached (either the surface or a discontinuous
sandstone member). Thus, deep ground water recharge is apparently
slow in the project area due to the presence of large amounts of
shale.
Very few seeps and springs in the project area appear to be
fault-related, due to the sealing ability of the Blackhawk Formation.
Instead, spring water appears to originate in the small surface
depressions or basins in the immediate vicinity.
Sustained flows from individual springs tend to be low. Only four
of the springs were measured having flows greater than or equal to 10
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gallons per minute during the fall, low-flow inventory.
Most
measurements
were two gallons per minute or less. Approximately 30 percent of the
sources were seeps. Some of these had dried entirely during previous
summers. Flows at a given spring may vary by as much as one order of
magnitude during the year, with the higher flows occurring during the
snowmelt season. This observation further substantiates the theory
that water supplying the springs is generally very local in origin.
Water originating from a deeper, more regionalized source would
normally provide a more constant flow. It also implies that flows
from springs are quite sensitive to the amount of precipitation
received during the previous winter.
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The Burnout Creek area is the subject of a subsidence study which is

directed by the U.S.F.S. Six springs and seeps have been monitored in
this area and in the adjacent Upper Huntington Creek from 1981 through
April 1998, as a part of the on going groundwater monitoring program.
Three additional springs SMS-1, SMS-2, and SMS-3, Plate 2.3.6-1 were
monitored. In general spring flow rates in this part of the permit
area were decreasing. This is likely due to the drought conditions
(Climatology, Volume 4). All water samples from these springs are of
a calcium-bicarbonate character. Five of the springs have similar
chemistries and TDS concentrations (200 mg/l) and issue from the
Blackhawk Formation. Sample S10-1, which issues from the Castlegate
Sandstone, has the same calcium-bicarbonate character of water, but
lower TDS concentrations and correspondingly lower levels of chemical
constituents.
Chemical concentrations for all these springs have
remained relatively consistent through time.
2.3.3

Stream Seepage

A very small percentage of the average annual flow of Huntington Creek
above Electric Lake is contributed by ground water.
In contrast,
ground water yield accounts for nearly 64 percent (8.59 inches) of the
average annual yield of Eccles Creek above Pleasant Valley Creek. The
principle cause of the high ground water yield in Eccles Canyon
relative to Huntington Creek is the Star Point Sandstone, which is
present over approximately 25 percent of the surface of Eccles Canyon
but does not appear on the surface in the Upper Huntington Creek
Basin.
To better define recharge-discharge conditions for major streams in
the area, seepage studies were conducted on the Main Fork of Eccles
Creek, the South Fork of Eccles Creek, and Huntington Creek.
The
studies were conducted by measuring the flow rate and collecting a
water quality sample at selected points along the stream segment and
at points of major tributary inflow.
Data from that study are
presented in Volume A-1, Hydrology.
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Significant changes occur in the Main Fork of Eccles Creek when it
crosses the Star Point Sandstone.
These changes are especially
noticeable at the O'Connor Fault, which crosses the stream at a point
about one mile downstream from the confluence of the Main and South
Forks. This fault apparently acts as a conveyance structure in the
fractured Star Point, discharging water into Eccles Creek.
Another significant change in the characteristics of Eccles Creek
occurs near the mouth of the canyon at the Pleasant Valley Fault.
This probable flow barrier appears to be bringing water to the
surface which had previously been flowing in the rock beneath the
stream channel.
Changes in conditions along the South Fork of Eccles Creek can be
largely accounted for by surface phenomena (hillside springs,
tributary inflow, etc.).
The Connelville Fault zone has little
apparent effect on the recharge-discharge characteristics of the
stream. This confirms the previous conclusion that faults in the
Blackhawk do not act as conduits to the surface, but rather, seal to
prevent vertical water movement.
Downstream changes in the characteristics of Huntington Creek can
also be largely accounted for by tributary inflows, hillside springs,
etc. The flow losses which do occur in the lower portions of the
stream (immediately upstream from Electric Lake) can presumably be
attributed to recharge of the alluvium.
This recharge water is
suspected to travel below the surface of the shale-alluvium interface
towards Electric Lake.
2.3.4 Aquifer Characteristics
Measurements at a network of observation wells installed in the
project study area indicate that, prior to March 1999, ground water
flowed in a west to southwest direction, generally following the dip
of the strata. Flow gradients averaged approximately 250 feet per
mile over most of the project area although a gradient
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averaging 700 feet per mile was encountered in the southern portion
of the lease area. This anomaly is probably associated with a fault
zone which passes through one of the observation well sites. The
fracture has apparently connected the sandstone lenses of the
Blackhawk Formation with the underlying Star Point Sandstone, thereby
significantly increasing the water yield characteristics of the rock
at this point and influencing the piezometric head in the area.
The differences between the elevation of water in the observation
wells and that of surrounding springs indicates that two ground water
systems occur in the Skyline project area. A shallow system, very
local in extent and discontinuous, provides water to numerous seeps
and springs through thin sandstone layers in the Blackhawk Formation.
A deep ground water system is present in the saturated rocks
surrounding and below the coal.
Except where it out crops and
supplies spring flow to Eccles Creek below the O'Connor fault (Vaughn
Hansen Associates), this deep system has little apparent effect on
the surface hydrologic regime of the permit area since the water is
located well below the perennial streams of the permit area. The
system continues to dip to the west and southwest beyond the permit
area and remains below the Sanpete Valley floor. It is not known to
outcrop down dip. A fence diagram depicting the relationship of the
wells with their location and with the geology may be found in
Drawing 2.3.4-1.
Beginning

in

March

1999

and

continuing

through

October

2002,

the

potentiometric surface within the Star Point Formation began to change as a
result of ground water inflows to the mine.

A new potentiometric map

(Drawing 2.3.4-2) was drawn in November 2002 to graphically illustrate the
changes to the potentiometric surface.

The new surface

toward 9, 11, and 12 A and B panels of the mine.

has a gradient

It is anticipated this

gradient will continue until Skyline completes mining in the Mine #2 area
and the abandoned workings are allowed to flood.

The gradient should

return to a southwesterly direction shortly after the flooding is complete.
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Drawing 2.3.4-2 illustrates a potentiometric surface of the water in the
Star Point Sandstone. The potentionmeteric surface is based on data from
wells completed in the Star Point Sandstone throughout the permit area.
Drawing 2.3.4-2 is based on geologic information provided in Section
2.2.6, and the numeric hydrologic model presented in the PHC Appendix
Jand K that provides additional information indicating the gradient of
the Star Point Sandstone regional aquifer is from south to north.
Springs in the Blackhawk Formation are fed from perched water in shallow
sandstone lenses underlain with shale well above the regional ground
water level.
Useable quantities of water from wells in either the Storrs Sandstone or
the lower tongues of the Star Point Sandstone are unlikely unless a
fracture zone is encountered. Drawdown and recovery tests, which were
conducted at two different depths in an open test well located in the
proposed portal area, indicated that the transmissivity of the Blackhawk
Formation is approximately 18 gallons per day per foot (Volume A-1,
Hydrology). No significant difference in transmissivity exists between
the coal zone and the Aberdeen Sandstone. The low transmissivities and
discharge rates (approximately 5 gallons per minute) indicate that the
Blackhawk Formation is, at best, a poor aquifer.
Potentiometric surfaces are below the ground surface, even in the canyon
bottoms, with the deeper holes under the Blackhawk showing a generally
higher potentiometric surface than the shallower holes.
East of the
permit area, where the Star Point Sandstone is exposed, the
potentiometric surface intersects the ground surface in the canyons,
thereby producing springs along the bottoms of the canyons. Water table
conditions exist primarily in shallow alluvial deposits along larger
perennial streams. Potentiometric surfaces, as currently understood, are
shown on Plate 2.3.4-2 and
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on Plates 7, 11, and 12 of the Hydrology report - Appendix Volume
A-1. Comparison of the 1992 Plate 2.3.4-2 and the 1980 Plates 7, 11, and
12 showed little change in the shape of the potentiometric surface
overtime. However, static water level data (Volume 4) indicates that the
water table had fallen by 30 to 40 feet from 1982 to 1992. This decrease
in water levels in the monitoring wells was likely due to on going
drought conditions (Climatology Data, Volume 4) and dewatering associated
with mining operations (see the PHC for further discussion).
Hydrographs of water levels in the nine monitoring wells drilled into the
Blackhawk-Star Point aquifer are presented in the 1991 Annual Report. As
indicated by these hydrographs, seasonal water-level fluctuations are
typically less than 3 feet, but range as great as 15 feet. The seasonal
fluctuations correlate well to snow melt and rainfall events, but in some
cases there is a lag time of one to two months. Seasonal fluctuations
that are in direct response to precipitation intersect faults or
fractures. Lag times of one to two months are caused by association with
fracturing, but have no direct connection to these fractures. Due to
scale and contour interval of the potentiometric surface map,
fluctuations of this magnitude are too small to be seen.
Since water was encountered in the western portion of Mine #2 in 2000,
all of the monitored wells south of Mine #3, within the Mine #2 area, and
to the west of Mine #2 have shown increased drawdown (July 2002 Addendum
to the PHC). This drawdown is the result of the dewatering of the Star
Point Sandstone beneath the mine through the intercepted faults and
fractures.
Prior to intercepting water in Mine #2, the potentiometric surface
gradient was to the west in the southern permit area. After two years of
draining the fractures and sandstones beneath the mine, the gradient has
reversed now appears to slope west to east and the lowest point on the
potentiometric surface appears to be centered around the faults in the 9
Left area of Mine #2 (Drawing 2.3.4-2).
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The west to east slope to the potentiometric surface will likely remain
until the surface drops below the lowest levels of the mine in the
southern portion of the permit area.
Water levels measured in the two monitoring wells located in the North
Lease area, 91-26-1 and 91-35-1, exhibit very little fluctuation in the
ground water surface within the upper Star Point Sandstone since the
wells were completed. As described by Mayo in the PHC prepared for the
North Lease area, the sandstones beneath the coal in this area appear to
have low transmissivity. As stated in Section 2.2 of this document, the
east-west trending fractures and faults are the result of compressional
forces which do not result in the opening of the fracture faces and thus
do not appear to easily conduct water.
The history of the inflows to the mine and measured ground water levels
suggest the northern portion of the permit area, Mine #3, is distinct
from the southern portion of the permit, Mine #2. The separation appears
to occur at the fault between the two mines. Though the fault has only a
few tens of feet of offset, it essentially forms the terminus of the
north-south trending faults. South and west of the east-west trending
fault in sections 22, 23, and 24, heavy water flows from the mine floor
at faults and fractures were encountered and the monitoring wells both
within the southern portion of the permit area and to the west in the
Flat Canyon area have experienced increased drawdown.
The two wells
completed in the North Lease area have shown little, if any effect of the
southern drawdown of the potentiometric surface within the Star Point.
Additionally, flows into Mine #3 historically came from sandstone
channels overlying the coals seam and typically dried after a short
period of time. Very few inflows came into the mine through the floor
and were typically less than a hundred gallons. It is anticipated that
the same ground water conditions encountered in Mine #3 will be
encountered as mining moves into the North Lease area.
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Wells W22-2-2 and W14-2B have failed casings associated with subsidence.
Well W22-2-1 is the shallow well paired with W22-2-2. At the time of the
Vaughn Hansen Associates (1979) report, the deeper of these two wells had
an artesian potentiometric head which rose to a level above the water
level in the shallower well. By 1982 the water level in W22-2-2 had
dropped below that of W22-2-1. This was probably due to both the drought
and dewatering of the area by the mining operations.
As of 2012 seven (7) years of mining have been completed in the North
Lease. Groundwater conditions have remained consistent with minimal,
short-lived inflows being encountered in the Mine. As 900-1300 feet of
overburden separate the mine workings from the springs and streams, no
impacts to the water resources are anticipated. Ledge Spring (91-1039)
will be added to the Skyline water monitoring program as site S25-32.
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2.3.4.1

Waste Rock Disposal Site

Information concerning the ground water system in the area of the waste
rock disposal site indicates the site is isolated from the regional
groundwater system. An isolated hydrologic system is a permeable rock or
soil unit that contains water that is not in hydraulic communication with
other permeable zones that lie either vertically (above or below) or
laterally (spatially) from the system in question. This is seen in the
case of the waste rock site.
The monitoring well at the waste rock facility, 92-91-03MW is located in
T13S-R7E-Sec4 SW NW.
The ground surface at well 92-91-03MW has an
elevation of 7,852 feet AMSL. The depth to water in this well is 117.9
feet below ground level (7,734.1 feet AMSL). An exploration hole is also
located in the area of the waste rock facility, S-4.
This hole is
located in T13S-R7E-Sec4 SE NW. Well logs for both wells are found in
Appendix A-4 and the well locations are shown on Plate 2.3.6-1. Crosssection A-A' (Plate 2.2.1-2) shows the geology and hydrology of the waste
rock area. The groundwater identified in this well is felt to represent
the regional water table in the Blackhawk-Star Point Aquifer.
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The logs of well 92-91-03MW and exploration hole S-4 (Appendix A-4 and
Plate 2.2.1-2) indicate the presence of a substantial amount of shale and
siltstone, of the Blackhawk Formation, between the ground surface and
groundwater table. Given the typical lack of vertical movement of water
in the siltstones and shales of the Blackhawk Formation, these materials
would significantly limit the likelihood of surface flow or leachate from
the waste rock migrating vertically downward to the depth of the
groundwater table.
No seeps or springs have been found in the waste rock area, indicating a
lack of groundwater occurrence in the hillsides above the waste rock
area.
This is further substantiated by the lack of surface water
baseflow, as recorded by the surface water monitoring stations in the
waste rock area since May of 1984 (Volume 4).
Additionally, the
drainages in the waste rock area do not exhibit any evidence (scouring,
deposition or high water marks) of having transported water in the past
several years (personal communication Mark Bunnell - Skyline Mine: 1992).
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The above described characteristics of the hydrology and geology of the
waste rock disposal area indicate that the waste rock area is separated
from the groundwater table by impermeable beds and the leachate migration
potential is limited. Therefore, the waste rock disposal facility is
isolated from the regional groundwater system.
The water elevation in 92-91-03MW (7,734.1 feet) is roughly equivalent to
the surface water level in Pleasant Valley Creek (elevation 7,710 feet)
about 1/2 mile to the west.
Due to the absence of surface water or
perched groundwater sources in the area of the waste rock facility there
is only a gentle hydraulic gradient (0.01 ft/ft) to the west towards the
Pleasant Valley Creek. With no drive mechanism, the movement of water
from this area toward the Pleasant Valley Creek is very slow. Based on
typical hydraulic conductivity and porosity values of 0.02 foot per day
and 0.14, respectively (see PHC, Section 2.2.2), for the Blackhawk
Formation, it is estimated that the average linear velocity is 0.001 foot
per day (0.5 foot per year). This velocity results in a travel time for
waters underlying the waste rock site to reach Pleasant Valley Creek of
about 4,800 years.
Additionally, the absence of any seeps or springs associated with the
fault immediately east of well 92-91-03MW suggests the fault does not act
as a conduit for flow from the Pleasant Valley Creek to the waste rock
area.
Therefore, the site is isolated from the regional groundwater system,
located above the water table and has little inflow and no outflow.
There is no known hydrological connection between the waste rock site and
Pleasant Valley Creek.
The waste material placed in the site has tested negatively for toxicity.
A discussion of these tests may be found in Section 4.4.5.
Revised 03/04/93
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The groundwater situation is complicated by the presence of
underground workings of the old Union Pacific Mine. The present
condition of these workings is unknown and unobtainable due to an
underground smoldering fire.
2.3.4.2

Coal Loadout Site

Several soil borings were advanced by Dames and Moore (1979) in the
coal loadout area as part of their geotechnical investigation
performed for the Skyline Mine in the summer of 1979. Two of these
soil borings, TH-2, and TH-2C, were spudded in alluvial deposits
and encountered the Blackhawk Formation at approximately 32 feet
below ground surface (el. 7,900 feet) and 26 feet below ground
surface (el. 7,912), respectively. Groundwater in each of these
borings was encountered and measured at the time of drilling. The
groundwater level in TH-2 was measured at approximately six feet
below ground surface (el. 7,926 feet). The groundwater level in
TH-2C was measured at approximately four feet below ground surface
(el. 7,934 feet). The alluvial fill was not cased during drilling
and therefore the groundwater in the alluvium was not isolated from
the occurring in the bedrock.
The groundwater potentiometric surface map constructed by Vaughn
Hansen
Associates
(Plate
2.3.4-2,
1979)
suggests
that
potentiometric surface in the bedrock aquifer in the area of the
loadout facilities is at or just beneath the ground surface. Using
the information provided on the potentiometric map and from the
Dames and Moore soil borings (1979), a cross-section was
constructed as located on Figure 2-30A to illustrate the
groundwater surface in the area of the coal loadout facilities (see
Figure 2-30B). The alluvial fill aquifer and the bedrock aquifer
were assumed to be at or near equilibrium.
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The coal loadout facility is outside any subsurface mining activity
planned by Skyline and is constructed at and above ground surface.
No impact to the groundwater due to loadout facility operations is
anticipated.
Therefore, no additional groundwater monitoring
program is proposed for this area.
2.3.4-3 Conveyor Route in Eccles Canyon
Groundwater conditions within the lower portion of Eccles Canyon
change from the point of confluence between the Main Fork and South
Fork of Eccles Creek and the point of confluence between Eccles
Creek and Mud Creek at the mouth of Eccles Canyon. As discussed
previously, Vaughn Hansen Associates (1979) has suggested that
Eccles Creek does not gain significant flow from the Connelville
Fault but does experience significant inflow from the O'Conner
Fault and the Star Point Formation. Additionally, Vaughn Hansen
Associates (1979) has mapped the potentiometric surface of the
bedrock aquifer at ground surface from the point where Eccles Creek
flows over the O'Conner Fault downstream to the mouth of the
canyon.
Most of the springs and seeps found during a survey
performed by Vaughn Hansen Associates (1979) are located on the
south side of Eccles Canyon and within the alluvial fill of Eccles
Creek.
One spring has been mapped in the southwest quarter of
Section 17, T13S, R7E on the south facing slope of Eccles Canyon at
an elevation of approximately 8,050 feet. This spring has been
denoted as monitoring location S17-2 in the Skyline Mine Hydrologic
Monitoring Program.
Two cross-sections (B-B' and C-C', Figures 2-30C and 2-30D) have
been created at locations depicted on Figure 2-30A to illustrate
groundwater conditions along the conveyor route in Eccles Canyon.
The cross-sections were created based on information provided in
the Dames and Moore geotechnical report (1979) and the Vaughn
Hansen Associates hydrologic report (1979). Section B-B' is drawn
through the location of Dames and Moore's soil boring TH-5 and
Revised 03/04/93
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downstream of the point where Eccles Creek flows over the O'Conner
Fault. Soil boring TH-5 was advanced to a depth of 15.5 feet below
ground surface but did not penetrate the full thickness of the
alluvial fill. The Star Point Formation underlies the alluvial
fill at an assumed depth of approximately 20 feet and forms the
canyon walls. Groundwater was measured in the boring at the time
of drilling at approximately 8 feet (el. 8,084 feet) below ground
surface.
The
Vaughn
Hansen
Associates
bedrock
aquifer
potentiometric map illustrates the potentiometric surface in this
area to be at or near ground surface within the canyon floor.
Also, according to Vaughn Hansen Associates (1979), the stream is
gaining in the area of the cross-section B-B'. This would suggest
that the potentiometric surface of the bedrock aquifer is higher
than the stream channel and the stream is draining the bedrock
aquifer through faults and fractures and/or through permeable
sandstone beds.
However, the Piezometric surface within the
bedrock in this area probably does not closely follow the steep
topography of the canyon.
Cross-section C-C' illustrates the groundwater conditions through a
section of the canyon above the confluence of the Main and South
Forks of Eccles Creek and through well W13-2.
The section is
entirely within the Blackhawk Formation. Well W13-2 was spudded in
the alluvial fill and terminated in the Blackhawk Formation at a
total depth below ground surface of 1,055 feet. Surface casing was
installed to isolate the alluvial fill from bedrock.
After
completion, the water level in the well was measured at
approximately 42 feet (el. 8,382 feet) below ground surface. Soil
borings advanced by Dames and Moore upstream and downstream of the
section suggest that the alluvial fill in the canyon floor is
saturated below the current stream bed elevation. Additionally,
soil boring TH-8 was drilled on the north wall of the canyon at a
point approximately 150 feet east of the cross-section line and 30
feet above the stream channel. The boring was advanced to a total
depth of 39 feet and no groundwater was encountered. The lack of
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groundwater in the boring and the depth to groundwater measured in
well W13-2 suggests that the alluvial fill aquifer and the bedrock
aquifer are separate and distinct in this area.
As illustrated by both cross-sections B-B' and C-C', the conveyor
system is generally located well above the groundwater surface in
Eccles Canyon.
The only locations where the conveyor system
approaches the groundwater surface are near its terminus at the coal
loadout facility and near monitored spring S17-2. As with the coal
loadout facility, the conveyor system is an above-ground structure and
should not effect groundwater within the canyon floor.
The only
spring potentially effected by the conveyor system is in the current
monitoring program, no additional groundwater monitoring is proposed.
2.3.4.4 Winter Quarters Ventilation Facility (WQVF)

Groundwater level will be monitored in the vicinity of the Winter Quarters
Ventilation Facility (WQFV) by one (1) deep groundwater well (08-1-5)
completed below the coal seam.
No springs are located in the immediate vicinity of the WQVF site. The site
is located on a dry, south-facing slope. No subsidence is anticipated in the
area that could impact the groundwater resources in the area of the
Ventilation Facility.
A Seismic Refraction survey was conducted over the WQVF area to help
determine the depth to bedrock (report located in Appendix A-1, Volume 2).
The survey suggests weathered bedrock is approximately 10 feet below the
existing ground surface in the vicinity of the decline slope. In addition,
exploration hole 08-1-2, indicated a depth to competent bedrock at
approximately 47 feet below the surface.
No appreciable water was
encountered in this hole. The decline slope will be driven bearing away from
the creek at a negative 16-18 degree slope. Similarly, the proposed vertical
shaft(s) is sited to be located approximately 70-feet north of the existing
stream channel, encountering weathered bedrock approximately 10 feet below
the surface at the approximate elevation of the stream. No problems with
surface water or near surface groundwater are anticipated.
Revised 3-24-10
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2.3.5
2.3.5.1

Uses of Water in the Aquifers
Surface Water Rights

The water rights on and adjacent to the Skyline property which were
on record with the Utah Division of Water Rights as of , July, 2002
are listed in Volume 4. The locations of these water rights can be
found on Plate 2.3.5.1-1.
In addition to those existing water rights identified in Volume 4,
the Forest Service has water rights claims pending action in
District Court for the Seventh Judicial District in and for Emery
and Carbon Counties. The claims for U.S.F.S. water rights in Upper
Huntington Creek, Upper Fish Creek, Eccles Creek and the South Fork
of Eccles Creek are recognized by the Utah Division of Water Rights
as perfected rights by diligence of use. However, these rights have
not yet been recognized by the Seventh Judicial District Court.
Therefore, they are still pending rights; however, they will be
treated as an actual rights until the court makes its decision. The
U.S.F.S.
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pending rights are: 93-3659 through 93-3667 and 93-3676 through 933679. These rights are listed in the water rights tables presented
in Volume 4.
Surface water rights in the area are primarily for stockwatering and
irrigation. Stockwatering rights are almost entirely directly on
the stream.
Irrigation rights are centered around the town of
Scofield and in Flat Canyon, southwest of the center of the
property. Irrigated lands consist almost entirely of pasture. Only
stockwatering rights are present on the lease area.
2.3.5.2

Ground Water Rights

Ground water rights on and adjacent to the Skyline Property, on
record with the Utah Division of Water Rights as of July, 2002, are
st
and 2nd binders and presented on Plate
listed in Volume 4, 1
2.3.5.2-1.
Again, rights are primarily for stockwatering and
irrigation (mainly lawns and gardens).
A limited number of wells
are located in the area.
Ground water rights within the North Lease area include seven
springs ([93-5, 93-3678, 91-1035, 91-1036, USFS] [91-3918, 91-3638,
91-3917,Allred]) and a water right number (91-463, assigned to
Eureka Energy) designated as stockwatering on a reservoir. Three of
the water rights are assigned to D. Euray Allred and the other four
are assigned to the USFS. In conjunction with the lease modification
in 2012, a review of existing groundwater rights that will now be
undermined was conducted. Existing water rights include 91-3916,
91-3917, 91-3920, 91-3921, and 91-3940 through 91-3944 (excluding
91-3942) are used for stockwatering and are claimed by the USFS or
the Euray Allred family.
Also shown on Plate 2.3.5.2-1 are exchanges of Scofield Reservoir
water for ground water in Pleasant Valley Creek Basin. These are
also listed in Volume 4.
All exchanges are wells, with the
exception of 91-940. Most of the exchanges serve the industrial and
domestic needs for mining companies in the area.
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2.3.6 Ground Water Quality
The high cost associated with properly constructing and developing
the observation wells drilled in the formations found in the area
precluded the collection of reliable water quality data from the
wells.
Several core holes, however, have been used to obtain limited ground
water information. As these wells are being drilled, static water
levels were measured above the coal zone, in the coal zone, and
below the coal zone in the Star Point Sandstone. The wells were
finally cased down to the Star Point and the bottom 20 feet of the
casings were perforated.
Measuring the static water levels at
different stages of drilling showed that deeper ground water had a
higher piezometric head than the shallow ground water. Because of
this, four shallow wells were drilled adjacent to four of these deep
wells, and casings with perforations in the bottom 20 feet were
installed.
Piezometric heads were measured in shallow and deep
holes showing the vertical piezometric gradient associated with the
ground water. Data obtained from these wells are shown in graphic
form in Volume 4.
The instability of the Blackhawk Formation made it difficult to keep
uncased holes open for several hours.
Reliable water quality
samples could therefore not be obtained from the core holes.
Several holes were more than 1,000 feet deep and one was more than
2,000 feet deep.
Two wells have been drilled in Eccles Canyon to determine aquifer
characteristics of the Star Point Sandstone. The locations of these
wells, W13-1 and W17-1, are shown on Plate 2.3.6-1. Well W13-1
extends through the Blackhawk Formation into the Star Point
Sandstone and was cased. During the draw down and recovery tests,
the casing had not yet been installed. The well was later abandoned
due to the lack of production.
Revised: 11/02
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One well, W2-1 (98-2-1) has been completed in the UP&L tract in the
Blackhawk Formation through and below the Lower O=Conner >B= seam.
Water level measurements have been obtained from this well since
1998.
The water level measurements are summarized in a table
included in a section of Appendix Volume A-1, Hydrology, titled
>UP&L Tract=. A detailed description of the effects of dewatering
the southern portion of Mine #2 is included in the Addendum to the
PHC that was produced in July 2002 and revised in October 2002.
Essentially, the water level has dropped in this well significantly
since mine dewatering and the pumping of the James Canyon JC-1 well
began. The July 2002 Addendum to the PHC also discusses the effects
of drawdown on wells located to the west in the Flat Canyon Area.
The water quality analyses were measured from samples collected
after periods of pumping from the well.
Well W17-1 is located
adjacent to Eccles Creek in the canyon bottom and extends through
alluvial materials before penetrating the Star Point Sandstone. The
well had been pumped for a few hours when the water quality sample
was collected. Well 13-1 was drilled near the portal area topsoil
stockpile as a water supply source, but was abandoned because of
insufficient flow.
The data, however, are useful in showing
groundwater quality. Results of the laboratory analysis of these
samples are contained in the Hydrology section of Appendix Volume
A-1.
A comparison of water quality data collected from the permit area
springs, local mines, and a well indicated that the springs were of
a quality similar to that of the deep ground water system of the
area.
Thus, inferences on ground water quality have been drawn
principally from data collected almost entirely from springs.
Almost without exception, the ground water in the area is of a
strong calcium bicarbonate type. However, the sulfate and magnesium
influence during the period of record shows an increase
Revised: 11/02
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downstream in Eccles Creek (VC-9)and in Pleasant Valley Creek (M-1)
near Scofield. These increases are probably due to dissolution of
evaporites found in the Mancos Shale tongues within the Star Point
Sandstone which outcrops in lower portion of Eccles Creek and
Pleasant Valley Creek (Plate 2.2.1-1). Although the quality of the
deeper ground water is expected to be more uniform, the data show
that three distinctive qualities of spring water can be found in the
project area. Springs issuing near the outcrop of the Castlegate
Sandstone in the northwest corner of the project area have a very
low dissolved solids content (normally less than 100 milligrams per
liter).
This results from the lack of shaley layers in the
Castlegate. Local conditions have probably resulted in the slightly
higher concentrations in the springs issuing in the headwaters of
Eccles Canyon (dissolved solids concentrations between 300 and 350
milligrams per liter). Springs issuing over the remainder of the
project area have dissolved solids content which generally varies
from 180 to 260 milligrams per liter, averaging 220 milligrams per
liter. (See Water Quality Data - Volume 4 and Hydrology Section Appendix Vol. A-1.)
Seasonal changes in ground water quality constituents show no
consistent trends. Concentrations are generally lower in spring
water than noted in surface water samples, although the differences
do not appear to be very significant. In many cases, trace metal
concentrations were consistently below the detection limit of
routine laboratory techniques.
The sample analysis reports located in the Hydrology Section of
Appendix Volume 1-A, as submitted by Commercial Testing and
Engineering Company, Denver, Colorado, are tendered to document that
no potential acid-forming or toxic-forming material is to be found
either above or below the coal seams. The equipotential figures do
show some alkalinity producing tendencies occur.
Revised 11/02
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The analysis reports are arranged by seam, i.e., McKinnon, Upper
O'Connor, and Lower O'Connor A; and then by sample location, e.g.,
roof, floor.
The locations of the exploration holes at which these samples were
taken are shown on Plate 2.3.6-1.
Obtaining ground water data from abandoned mines in the area has been
investigated but found not practical. The only abandoned portal in
the permit area is the old Eccles Canyon Mine. This portal was sealed
and covered during construction of the Skyline portal area surface
facilities and is no longer accessible.
There are several abandoned mines in the adjacent area, located in
Winter Quarters, Pleasant Valley and Boarding House Canyons. A search
of UDOH and EPA (Storet) records did not reveal any discharge data
from these old portals.
2.3.7

Groundwater Monitoring Program

The ground water monitoring program outlined in this section is a
continuation of a program approved with the original Mining and
Reclamation Permit Application. It incorporates practices designed to
provide the baseline data necessary to validate the determination of
the probable hydrologic consequences of proposed and existing mining
and reclamation operations. The program also is designed to meet site
specific requirements and incorporates the flexibility for change if
necessary. Selection of the monitoring sites was an arduous process using
the following criteria. An original baseline survey or Hydrologic Inventory
was compiled in 1979, utilizing data collected from 1974 through 1979, where
all possible springs, seeps and streams were monitored. Additional water
monitoring data was collected for the North Lease from 1991 through 1993.
Following the completion of the inventory and consultation with both DOGM
and the U.S. Forest Service (USFS), representative monitoring sites were
selected. Important parameters included geologic unit, critical area where
damage may occur, quantity of flow, reasonable year round access, and
representative distribution.

A monitoring program is being conducted at each of the ground water
stations identified on Table 2.3.7-3 and depicted on Plate 2.3.6-1.
st
Samples are collected quarterly, with the 1 Quarter (January-March)
having a shortened list of sites due to inaccessibity during winter
months. Also due to weather conditions, sampling in the 2nd quarter
(April-June) can be conducted through July 15 in years when snowmelt
conditions prohibit monitoring completion by July 1.
Baseline
laboratory
Revised 05/22/2006
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analyses is conducted during the 3rd Quarter (July-September) every
five (5) years beginning in 2010 and successively in 2015, 2020, 2025,
etc. In other than the stated years, 3rd Quarter sampling will be
identical to 2nd and 4th Quarter laboratory analyses.
4th Quarter
monitoring (October-December) should be conducted prior to December
due to snow conditions eliminating access.

Water quality samples are collected from the 25 selected springs in
the project area. The samples are comprehensively analyzed each
year for the parameters listed in Table 2.3.7-1 and Table 2.3.7-2.
All water samples collected for use in this permit have been
collected and analyzed according to methods in either the "Standard
Methods for the Examination of Water and Wastewater" or the 40 CFR
parts 136 and 434. A listing identifying the station types is shown
on Table 2.3.7-3.
In addition to the collection of the outlined water quality data,
water level data has been collected from each of the wells (if
functional) as scheduled on Tables 2.3.7-1, 2.3.7-2,and 2.3.7-3, and
noted on Plate 2.3.6-1. Water quality samples will be collected
from the Waste Rock Disposal Site Well 92-91-03. Summary information
on these observation wells is found on Table 2.3.7-4. Four wells,
W79-10-1A,79-14-2B and 79-22-2-1 and 79-22-2-2 have experienced
casing failures, and are currently nonfunctional.
There are no
plans to replace these wells.
The amount of water discharged from each mine on each monitoring
occasion will also be monitored at the mine mouth through the use of
a totalizing flow meter or similar device. Significant changes in
the source of water in the mine will be noted during the period of
operation.
Underground water pumped from each mine will be
monitored for water quality.
Mine #1 discharge is sampled at
Station CS-14. Mine #3 discharge is sampled at Station CS-12.Mine
#2 water is discharged at JC-3.
Revised 06/09/06
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Should the concentrations result in a discharge which exceeds the
UPDES discharge permit limitations or indicates potential
disturbance to the hydrologic balance, an attempt will be made to
isolate the contributing source and an evaluation made of possible
appropriate remedial action. The best alternative remedial action
will be implemented as soon as practicable to ensure protection of
Eccles Creek water quality.
Copies of the current UPDES permit
(expires September 30, 2004) is appended to this section as Exhibit
2.3-1.
As required, ground water quality data collected from the property
area will be submitted to the Utah Division of Oil, Gas, and Mining.
Such reports will be submitted within 90 days after completion of
the quarterly monitoring program.
An annual report which will
include a summary of water quality data and water well level data
for the previous year will be submitted within 90 days of the end of
each year.
In 2002, several new sites were added to the monitoring program.
Sites MC-1, MC-2, MC-3, MC-4, MC-5, and MC-6 are surface water sites
on Mud Creek (Site MC-6 was added in November 2002 as agreed upon by
the operator and the Division). These sites were identified as part
of a study to determine the impacts of increase mine discharge on
Mud and Eccles Creeks. EarthFax Engineering, Inc. was contracted to
write and implement a work plan to evacuate the impacts in July
2002. A copy of the work plan is included in Volume 4 of this
M&RP. The study calls for establishing and characterizing reference
sites on Eccles and Mud Creeks to: 1)determine depth to ground water
at the sites, 2) obtain historic flow data for the stream for
comparative purposes, 3) gather and evacuate historic aerial photos
of the streams, 4) collect additional water quality data,
5)
evaluate bank stability indexes along with vegetation information,
and conduct long-term monitoring at the selected sites. The initial
field work for this project was
Revised 06-18-04
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completed in August 2002. Annual updates to the study have been
submitted with the annual reports. This study concluded after the
2005 information was submitted based on the initial parameters of
the study which indicated the study would last through one (1) year
after discharge from the mine decreased to a sustained flow less
than 5,000 gpm.
Samples obtained at the MC-sites were monitored for total flow, TDS,
TSS, and total phosphorous. In addition a stream stability crosssection and reach survey was conducted approximately 75 yards
downstream of the MC-6 monitoring location. The results of these
analyses were reported with the other mine water quality monitoring
reports while the study was being conducted (2002-2005).
Sites MD-1, JC-1, JC-3,and ELD-1 were also added to the monitoring
site list.
MD-1 is a composite sample of the all the water
discharged from Skyline Mine to Eccles Creek. JC-1 and JC-3 are
samples of the water discharged from the two James Canyon ground and
mine dewatering wells. ELD-1 reports the total flow-only from both
JC-1 and JC-3. MD-1 and ELD-1 are monitored for total flow and the
results are reported to the Division on a monthly basis. Quarterly,
MD-1, JC-1, and JC-3 are also monitored for TSS, TDS, and total
phosphorous. Since JC-3 is a PacifiCorp UPDES site, it is monitored
each month for flow, TSS, TDS, oil and grease, and total iron. The
UPDES sampling results are forwarded to the Division monthly.
Spring monitoring sites WQ1-1, WQ1-39, WQ3-6, WQ3-26, WQ3-41 WQ3-43,
and WQ4-12 were added to the permit. Surface water sites CS-19,
CS-20,and CS-21 were added as were wells 91-26-1 and 91-35-1.
Spring S25-32 was added with the North Lease Modification in 2012.
All of these sites are in the North Lease area. Location of these
samples sites are illustrated on Drawing 2.3.6-1.
Skyline Mine has also obtained numerous water samples from within
the mine for age-dating purposes. Samples have been analyzed for
both stable and unstable isotopes; the majority being analyzed for
tritium and carbon 14 content.
The analyses results of these
samples is discussed in detail in the July 2002 Addendum to the PHC.
The results of repeated tritium sampling and analysis in a few
location in the mine, specifically those in the 9 and 10 Left panel
areas that began in August 2001, suggest that the majority of the
water is not younger than 50 years. Only a few carbon 14 samples
have been obtained from these
Revised 6-15-074-25-2012
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sites but the results indicate the waters are several thousand years
old. The sampling sites in the 9 and 10 Left panel areas became
inaccessible as that portion of the mine was sealed in September
2002. Remaining significant inflow sites, particularly the east
submains site (previously identified as the west submains)and a few
of the sites in the 11 and 12 left panel areas, will be accessible
through June of 2004. The mine will obtain carbon 14 and tritium
samples from these sites on a quarterly basis. The results of these
analyses will be compared to previous analyses to determine if the
age of the water is getting perceptively younger. A report detailing
the location of where samples were obtained and the results of the
age-dating analyses will be submitted to the Division each quarter
in conjunction with the quarterly water monitoring results.
Mine #2 will be sealed by the end of 2004, with the exception of the
west mains. The west mains will be maintained to allow access to
the 14, 15, and 16 Left sumps. Skyline will complete mining the 11
and 12 Left A and B panels before the end of 2004. No additional
significant inflows are anticipated in these areas. If sustained
significant flows of ground water(flows greater than 800 gpm) are
encountered in the headgates or tailgates of these panels, tritium
and carbon 14 samples will be obtained and sampled on a quarterly
basis as long as the sites are accessible. If similar flows are
encountered as Mine #3 extends into the North Lease area, the same
age-monitoring program will be applied.
Samples will also be obtained from the JC-1 well and analyzed for
carbon 14, tritium, and stable isotopes deuterium and oxygen 18 for
age dating purposes.
JC-1 is, at this time, a ground water
discharge site that is assumed to discharge water similar to or the
same as the mine inflow waters in the southern portions of Mine #2.
Discharge from JC-1
Revised 06-18-04
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should be accessible for the next several years. The results of the
analyses will be monitored for changes in ages that may indicate
changes in the source of the mine water inflows.
These samples will
be obtained as outlined in Table 2.3.7-1.
Samples of water discharging from springs 8-253 (Flat Canyon area), 2413 (James Canyon), S24-1 (Sulfur Spring in Huntington Canyon), and
nd
S15-3 (Upper Huntington Creek) will be collected during the 2
th
Quarter(April - June) and 4 Quarter(October - December) monitoring
period and analyzed for tritium content. Additional tritium samples
will be obtained from EL-1 (inflow to Electric Lake above JC-1 and JC-3
nd
rd
discharge) and EL-2 (outflow from Electric Lake) during the 2 , 3 , and
th
4 Quarter water monitoring periods. These samples will be collected
for a period of three years beginning in the spring of 2004.
The
purpose of collecting these tritium samples, along with the tritium
samples from JC-1, is to monitor the change in tritium content, if any,
in the local aquifers and Electric Lake during spring, summer, and fall
and over the three year period.
Surface-water will be monitored in the vicinity of the Winter Quarters
Ventilation Facility (WQFV) by two (2) stream sites located both upand downstream of the site, CS-20 and CS-24, respectively. The stream
sites will monitor the surface- water ensuring neither the shaft or
slope is compromising the surface water system. Groundwater Well 08-1-5
screened from 297-317 feet below the surface and will monitor the water
elevation below the coal seam. No springs exist on the south facing
slope where the WQVF pad is located. Spring WQ1-1 is located on the
north-facing slope, is approximately 1/4-mile east of the WQVF pad and
monitors near surface groundwater south and east of the WQVF site.
Both surface-water and groundwater monitoring sites were added in Woods
Canyon as mining was extended to the east in Section 36, T12S, R6E.
CS-25 will monitor stream flow downstream of all mining activity.
Shallow ground water along Woods Canyon Creek will be monitored by
piezometers WC-1, WC-3, WC-5, WC-7 and WC-9.
Spring WQ36-1 will
monitor groundwater within the Blackhawk formation above active mining
areas.
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Table 2.3.7-2
Water Quality Analytical Schedule
Field Measurements
Flow or Depth to Water
pH
Specific Conductance
Temperature, Water
Laboratory Measurements
Bicarbonate
Carbonate
Calcium, dissolved
Chloride
Iron, Total
Magnesium, dissolved
Manganese, total
Nitrate + Nitrite
Phosphorus, Total
Potassium, dissolved
Sodium, dissolved
Sulfate
Total Alkalinity
Total Hardness
Total Suspended Solids
Total Dissolved Solids
Cation / Anion balance
Baseline Laboratory Measurements
Acidity
Alkalinity, Total
Barium, dissolved
Boron, dissolved
Bicarbonate
Calcium, dissolved
Carbonate
Cation / Anion balance
Chloride
Copper, dissolved
Hardness, Total
Iron, Total and dissolved
Lead, dissolved
Magnesium, dissolved
Manganese, Total and dissolved
Nitrate + Nitrite
Phosphorus, Total
Potassium, dissolved
Sodium, dissolved
Sulfate
Total Suspended Solids
Total Dissolved Solids
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3.3 TIMING OF OPERATION
The construction phase of the Skyline Mines project commenced in the summer of 1980. The
construction phase included the dirtwork and installation of surface facilities and premining
activities such as portal conveyor slope drivage. The construction phase continued during 1982
with the installation of surface facilities and portals. Construction is expected to continue
throughout the life of the mines to support and maintain the operation.
No. 3 mine commenced coal production in October 1981. The total period of coal production is
expected to be 33 38 years: life of Mine No.1, 30 years; life of Mine No.2, 27 years; and life of
Mine No. 3, 33 38 years. Maps Plate 3.3-1 shows Mine No. 1 (Upper O’connor Seam), Plate
3.3-2 shows Mine No. 3 (Lower O’Connor “A” and Flat Canyon Seams), and Plate 3.3-3 shows
Mine No, 2 (Lower O’Connor B Seam. the five year projection for mining activity in the Upper
O'Connor, Lower O'Connor AA@and Lower O'Connor "B" seams respectively. The timing and
sequence of mining of any or all seams is dependent upon mining conditions. North Lease
modifications are located on Plate 3.3-2.
Cessation of Operation
Prior to any temporary cessation of the Skyline mining operations for a period of 30 days or
more, or as soon as it is determined that a temporary cessation will extend beyond 30 days, the
Permittee will submit to the appropriate regulatory authority a notice of its intent to cease or
abandon operations.
The Permittee's notice will state the exact number of surface acres and extent of subsurface
strata which had been affected by underground or surface developments in the permit area prior
to cessation or abandonment of mining. The cessation notice will also state the extent and kind
of surface reclamation completed to date and the backfilling, regrading, revegetation,
environmental monitoring, underground opening closures completed. It will also state water
treatment activities the Permittee plans to continue during the temporary cessation period.
During periods of temporary cessation, the Permittee will effectively support and maintain all
surface access openings to underground operations, and secure surface facilities in areas
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in which there are no current operations, but operations are to be resumed under an approved
permit. The Permittee acknowledges that temporary abandonment shall not relieve the
obligation to comply with any provisions of the approved permit.
Following a decision to permanently cease mining operations at the Skyline Mines, all affected
areas will be permanently reclaimed in accordance with the approved permit. Unless approved
as suitable for postmining land use purposes or environmental monitoring, the surface
equipment, structures, and other facilities no longer required for mining activity and monitoring
will be removed and affected lands reclaimed.
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Canyon Fuel Company,
Skyline Mines

Field Cod

2.5 HYDROLOGICAL IMPACTS OF MINING ACTIVITIES

Presented in the following subsections are summaries of the hydrological impacts of the mining
activities of the Skyline project. The details backing the conclusions stated in this section and
supplemental discussion can be found in the PHC evaluations included as part of this section,
and within the Hydrology Section of Appendix Volume A-1 Volumes 1 and 2. Details of the
consultant's flow calculations may be found in the flood plan calculations also in Appendix
Volume A-1. The PHC was also updated in July 2002 October 2002, April 2003, and June
2004 by the addition of the Addendum to the PHC associated with the drilling of the wells in
James Canyon, the significant inflows to Mine #2, and the ground water model prepared by HCI.

The potential hydrologic impacts discussed herein represent the latest information available
and, generally, correspond to the consultant's original report. (See General Hydrologic
Consideration Related to Coal Development and Subsequent Impacts, Vaughn Hansen
Associates, February 1981, found in Appendix Volume A-1. Updated analyses of the "Probable
Hydrologic Consequences" reflecting all current data are appended to this section.

$

Exhibit A of Section 2.5, "Probable Hydrologic Consequences of Mining at the Skyline
Mines, Carbon and Emery Counties, Utah"; prepared by Earthfax Engineering, Inc., Salt
Lake City, Utah; dated September 30, 1992.

$

Addendum to the Probable Hydrologic Consequences, July 2002 (James Canyon
Update - further updated in October 2002, April 2003, and June 2004).

$

Appendix A-1, Volume 2 (September 2002), "Investigation of Surface and Groundwater
Systems in the Vicinity of the Skyline Mines, Carbon, Emery, and Sanpete Counties,
Utah: Probable Hydrologic Consequences of Coal Mining at the Skyline Mines and
Recommendations for Surface and Groundwater Monitoring".

2.5.1 Potentially Affected Water Rights

Surface and groundwater rights in the general project area are primarily for stockwatering and
irrigation. Stockwatering rights are located almost entirely and directly on the streams. The
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nearest irrigation rights are centered around the two areas of Scofield and in Flat Canyon,
southwest of the permit area. Irrigated lands consist primarily of pasture. Only stockwatering
rights are present in the Skyline permit area. A limited number of wells are located in the
general area, none of which are located directly on the property or within the permit area.
Recent large mine inflows to Mine #2 has resulted in concern voiced by local government and
private interests that water entering the mine is coming from nearby Electric Lake. However,
data collected and analyzed by Skyline Mine for the purpose of determining the source of the
inflows strongly indicates there is no significant connection between the surface waters and the
mine waters. As discussed in the July 2002 Addendum to the PHC (modified in October 2002,
April 2003, and June 2004), the Star Point does not transmit water easily. Fractures within the
Star Point in the mine area has allowed the sandstone to begin dewatering by discharging to the
mine. The Star Point does not appear to have a significant discharge point located immediately
down gradient of the mine. Indeed, the age of the water in the sandstone suggests it takes
several thousand years to move through the aquifer in spite of the high transmissivity of the
fractures within the sandstone. Therefore, it is unlikely any surface or ground water rights are
being adversely affected. Because it is not certain that the ground water discharges into the
Huntington Creek drainage, there is no evidence that water is being removed from that drainage
to Eccles Creek, part of the Price River drainage. Tritium analysis of the water in the 10 Left
area of Mine #2 and water from the James Canyon well JC-1 indicates a minor amount of
modern water is being pumped from the well and the mine.

However, this water is not

necessarily originating from Electric Lake. Therefore, there does not appear to be a significant
volume of surface water being transferred between drainage basins.
2.5.2 Mining Impact on Water Quantity
Due to the high shale content of the Blackhawk Formation, recharge to the deep ground water
system through the Blackhawk Formation is slow. Fractures in the formation seal readily due to
swelling of the bentonitic shale when wet.

As a result, the impact of mining (including

subsidence) on the quantity of water in the permit area will be minimal. This has been verified
through the results of the subsidence study in Burnout Canyon. (A discussion of the mining
impacts on the aquatic resources may be found in Section 2.8.) The Burnout Canyon study
resulted in the determination that no significant impacts had occurred to the stream drainage as
a result of mining induced subsidence.
While the gradient of the stream was flattened in a few locations and slightly increased in
others, the overall change in the stream morphology was not significantly different than changes
that occur in
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similar stream systems naturally. Biweekly flow monitoring and aerial photographic surveys
continue each year as mining continues in the area.

Additionally, three years of

macroinvertabrate studies and two years of fish population surveys have been conducted
starting in 2000. These studies are described in greater detail in Section 2.8.1.
The purpose of the Burnout Canyon study was to determine the impacts of undermining
perennial streams in the Skyline Mine area.

The intent of the study was to determine if

significant impacts would occur by undermining the Burnout stream and, if no significant impacts
occurred, then the Forest would consider allowing the undermining of perennial streams with
similar geologic and geomorphic conditions to occur. Skyline Mine intends to undermine Winter
Quarters Canyon based on the positive results of the Burnout Canyon study. Skyline has
collected or committed to collect additional baseline data necessary to adequately monitor
environmental parameters possibly affected by subsiding Winter Quarters Canyon.
When subsidence occurs, the subsidence cracks tend to seal rapidly, preventing the deep
percolation and subsequent loss of water previously destined for springs and other water
sources. The location of a spring may change by a few feet, but no significant loss of water is
anticipated. The sealing of potential cracks will be accelerated where subsidence occurs under
stream bodies, due to the natural deposition of silt in the stream channel along with the swelling
of the shale.
Although the Blackhawk Formation contains partially or completely saturated sandstone
channels above the proposed mine workings, a relatively small quantity of water is being
encountered in the mine due to the impermeable nature of the formation, which limits the
recharge rate and the ability of the rock to readily yield water. Ground water within the
Blackhawk formation above the mine workings was determined in the 1996 PHC to be found
within highly localized perched aquifers. The 1996 PHC evaluation failed to locate a regional
ground water aquifer within the immediate area. The relatively small quantity of water being
encountered in the mine was believed due to 1) the general impermeable nature of the
formation, which limits the recharge rate and the ability of the rock to readily yield water, and 2)
the local nature of local perched aquifer systems.
The inflow to the mine had been less than 100 gallons per minute per active face, with mine
entries generally dry approximately 100 to 200 feet up-dip from the face. Some roof bolt holes,
however, continued to flow up to 2 GPM for an extended period of time. However, in 2002 a
fractured
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channelized sandstone was encountered during mining of the southwestern permit area which
produced approximately 1,400 gpm. This was repeated at several locations in areas of Mine #2
until the mine was discharging approximately 8,500 to 9,500 gpm in August 2002 and 9,000 to
10,500 gpm in October 2002. Even though the large inflows have significantly subsided since
October 2002, the near future mining activities have been directed toward the North Lease
area.

The PHC for the Skyline Mine was updated by an Addendum to the PHC dated July 2002 and
further updated in October 2002, April 2003, and June 2004.

The addendum contains

significant information regarding the large inflows to the mine.

To better understand the

hydrologic system and the water within the Star Point Sandstone, Skyline Mine contracted with
Hydrologic Consultants, Inc. of Lakewood, Colorado produce a ground water model of the Star
Point Sandstone. This model endeavored to delineate the possible areal extent of the aquifer,
the volume of water contained in the aquifer, and the potential sources and discharge locations
of the aquifer. The model has been used to help determine what, if any, impacts are occurring
to the waters available in the mine area, including State appropriated water rights. The model
was completed and improved in June 2004 and a copy of the report describing the results of the
modeling effort has been added to the PHC.

As described in the July 2002 Addendum to the PHC, draining of the ground water contained
within the Star Point Sandstone does not appear to have a significant impact on discharges of
ground water in the mine or adjacent area nor does it appear that the water entering the mine is
causing a loss of surface water in the Huntington or Price River drainages. The majority of the
flows into the mine enter through faults and fractures that trend generally north-south to
northeast-southwest. The flows move up through the floor of the mine in almost all cases. The
water is apparently stored in the Star Point Sandstone under significant potentiometric head.
Ages of the water indicate that water moves very slowly through the Star Point system in spite
of the fractures and faults that appear to be open enough to allow water to flow freely into the
mine in isolated locations. This suggests that the aquifer does not have a discharge point that
releases large volumes of water nor is the aquifer replenished at a high rate of inflow. While the
Star Point is exposed in out crop north, south, and east of the mine, significant volumes of water
would need to be entering the system at an elevation great enough to create the potentiometric
head encountered in the Star Point beneath the Mine #2 workings. Skyline continues to monitor
stream flows in Winter Quarters, Eccles, and Mud Creeks to identify any impacts if they occur in
these drainages related to the mine inflows.
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No springs or water production wells in the mine permit or adjacent areas have reportedly been
negatively impacted by the large mine inflows. There has been some concern voiced by local
government and private interests that water entering the mine is coming from nearby Electric
Lake. However, data collected and analyzed by Skyline Mine for the purpose of determining the
source of the inflows strongly indicates there is no significant connection between the surface
waters and the mine waters. As stated previously, this is discussed at length within the July
2002 Addendum to the PHC.
Water encountered in the mine is either utilized underground as processed water or is pumped
from the mine. Procedures for handling of mine water are discussed in detail in Section 3.2.
Indigenous water associated with the coal will be removed from the area. This, however, will
represent only a small fraction compared to the water flowing from the Wasatch Plateau. The
water pumped from the mine is added to the flow of Eccles Creek and into Electric Lake and
has a positive effect on the aquatic flow systems.
The construction of surface facilities utilized in conjunction with the Skyline Mines (yard areas,
roads, conveyor lines, etc.) resulted in temporary increases in the suspended sediment
concentration of the adjacent stream. However, because of the regulatory requirement that
sediment control measures be provided for all areas of surface disturbance, concentrations of
suspended material were significantly reduced. Minimization efforts, however, met with varying
degrees of success.
Over long periods of time, groundwater in the Wasatch Plateau can be expected to flow towards
the lowlands if not removed, passing through saline shales and emerging to augment
streamflow with a dissolved solids content that significantly exceeds the concentrations found in
the headwaters area. Because the Skyline Mines will act as interceptor drains, the groundwater
that is brought to the surface from the mines has a much lower dissolved solids content than
would have existed if the water was to continue its downward movement through shaley layers.
Thus, the mines will have some beneficial impact on the chemical quality of water in the region.
The increased stream flow resulting from mine discharges, particularly during the summer low
flow period, appears to benefit the Eccles Creek fishery by creating flow and temperature
stabilization. The increased flows to Scofield Reservoir most likely benefitted the fish population
in the lake by maintaining a sufficient level of dissolved oxygen to avoid a general fish kill that
frequently occurs in the lake during periods of drought periods, such as has been occurring in
the mine area since 2000. The mine has also been discharging large volumes of water since
August 2002 with TDS concentrations only slightly higher than background levels. This good
quality water flows to and is
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stored in Scofield Reservoir. The water stored in Scofield Reservoir is used for culinary and
irrigation purposes in Helper, Price, and Wellington, Utah. The State Engineers office in Price,
Utah indicated that without the additional discharge from Skyline Mine to the Price River
drainage, the reservoir would have been at a dead pool level in late August of 2002, thus cutting
short the irrigation season downstream.
Similarly, discharges to Electric Lake will be an overall benefit to the water users on Huntington
Creek. The discharge of high quality water from mine dewatering wells JC-1 and JC-3 will
increase the volume of water in Electric Lake, provide additional cooling water for the
Huntington Power Plant, and provide additional irrigation water for agricultural uses in Emery
County. Without the additional discharge of water to Electric Lake from the James Canyon
wells, it is possible that in the summer and fall of 2003, the Huntington Power Plant would need
to significantly scale back the production of electrical power due to insufficient cooling water. A
reduction in power generation from the plant would have significant economic impacts on
Carbon and Emery Counties from the loss of jobs and an increase in power rates for consumers
of power generated by PacifiCorp.
The completion and operation of JC-3 will not result in an overall increase of mine water
discharge from the Skyline Mine. Operation of the well will decrease the amount of mine water
discharged to Eccles Creek and result in additional water discharged to Electric Lake.
The large volume of ground water inflow to the mine has resulted in the mine discharging
significantly greater volume of water than were initially anticipated when the mine was planned
and opened. The current mine UPDES permit was written when flows were expected to be less
than 1000 gpm and limits on total dissolved solids (TDS) were created based on this volume of
flow. A 7.1 ton/ day limit of TDS was assigned to the mine with a maximum TDS concentration
of 1310 mg/l TDS. It was not unusual for the mine, prior to March 1999, to discharge water with
1000 mg/l TDS. However, after the large inflows into the mine were encountered in March
1999, the volume of water discharged increased steadily and the concentration of TDS
decreased. Also at that time, the mine began to have trouble passing the chronic Ceriodaphnia
dubia toxicity test required by the UPDES permit. It was determined through extensive testing
that the toxicity test was failed due to a slight increase in the nickel concentration in the water.
The toxic limit of dissolved nickel concentration appeared to be 15 ug/l or greater and the water
discharged from the mine in late 1999 until the end of 2001 contained a maximum of 42 ug/l
dissolved nickel.

These concentrations of dissolved nickel are well below drinking water

standards. The significant inflow to the mine from the 10 Left area and changes of how water
was handled underground resulted in a decline in TDS and dissolved nickel over time. As a
result,
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the mine has been able to pass its chronic water testing.The Utah Division of Water Quality
recently modified the mine’s UPDES discharge permit to include a limit of 500 mg/l TDS and no
total ton per day limit or the mine would discharge less than 7.1 tons per day of TDS if the water
had a TDS concentration greater than 500 mg/l.
A UPDES permit was obtained by PacifiCorp to operate the JC-3 mine dewatering well in
James Canyon. This well will discharge high quality mine water to Electric Lake. However,
since it is mine water, Skyline will be obligated under SMCRA to assure the quality of the water
discharged is within the UPDES permit limits assigned to JC-3. Skyline will submit the required
DMRs to the Division as required in Section 2.3.7.
Periodically, due to difficult recovery conditions or roof collapse, mining equipment is
abandoned underground. Prior to leaving equipment underground, hazardous materials and
lubricating fluids are drained when possible. Since the equipment is steel and not too different
compositionally from the roof support throughout the mine, contamination to ground water from
abandoned equipment is not anticipated.
Mining equipment such as longwall mining machines, roof bolters, and continuous miners, is
made of high quality steel containing chromium, and is highly resistant to corrosion.
Calculations of the corrosion potential of the steel used in long wall mining machines have been
performed by the University of Utah Metallurgy Department (BLM 1998s). They determined it
would take thousands of years for the metal to corrode away. The University of Utah (BLM
1998a) report indicated that the general conditions required to hasten the corrosion of this metal
do not exist in the Utah mining environment. A map illustrating the location of equipment left
underground is provided as Drawing 2.5.2-1. The drawing includes a description of each piece
of equipment.
Because of the high alkalinity and low acidity concentrations in the area (differing normally by
two orders of magnitude), acid drainage problems do not occur as a result of mining. This is
supported by the fact that coal in the area has a low sulphur content. The pyritic sulfur content
within the coal is approximately 0.10 percent. Approximately 0.931 pounds of Iron are taken out
of the ground for each ton of coal that is produced. Assuming Skyline produces 3 million tons of
coal per year, approximately 1,400 tons of Iron is extracted from the formation each year with
the mining of the coal. On typical year, metal roof support associated with mining – on the order
of 1,300 tons per year – is left underground. Over 25 years of water monitoring of the natural
waters surrounding the Mine does not show any degradation in water quality.
Skyline Mine anticipates potentially discharging approximately 2,800 gpm of mine water to
Eccles Creek after the completion of mining and subsequent abandonment of the 11 Left, 12
Left A and B, and 6 Left B panels in 2004. However, this rate may vary with changes in the
operation of JC-3 and because of the steady decline in potentiometric head within the aquifer
discharging into Mine #2. Assumptions used in developing the discharge
amount can be found in July 2002 Addendum to the PHC in Appendix F.
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The water consumed in operating underground equipment, dust suppression, and evaporation is obtained from
ground water sources within the mine. These underground water sources are not connected to the surface waters in
the area. Extensive research has been performed by the mine to verify that water currently entering the mine is not
coming from the surface or depleting surface waters. The recent July 2002 Addendum to the PHC presents data
supporting this statement. The data suggests the water intercepted underground is at least 4,000 to 25,000 years old
and, based on the results of tritium analyses from most of the mine waters, does not typically contain water that has
been exposed to the atmosphere in the past 50 years. Additionally, the steady rate of decline in ground water levels
in monitoring wells within the permit area and the results of age-dating the ground water inflows to the mine indicating
the water is not getting appreciably younger, suggests that the aquifer is not receiving significant recharge of “young”
surface waters.. Continued monitoring by the mine of the surface waters and seeps and springs flows in the permit
and adjacent areas have shown no discernable impacts due to the increased mine inflows that were encountered in
March 1999 and have continued through November 2002. It is the operator’s position that the water consumed in
operating Skyline Mine is not depleting surface water sources. In fact, there is an overall net gain to local river
systems discharging to the Colorado River as a result of Skyline Mine discharge.

In anticipation of the Winter Quarters Ventilation Facility being constructed, a discharge point (004) was added to
accommodate both storm water and mine discharge into Winter Quarters Creek in 2009. A numeric model study
conducted by Earthfax Engineering (Appendix A-1, Volume 2) indicates Winter Quarters Creek can receive a
maximum discharge of 6,200 gpm while not being erosive to the creek. In the event discharge from Outfall 004
routinely exceeds 6,200 gpm additional armoring to the outfall location and investigation of the impacts to Winter
Quarters creek will be initiated.
As mining progressed north of Winter Quarters Canyon, the longwall panel orientation was rotated 90 degrees to
maximize the coal recovery. This rotation increased mining in an easterly direction into an area of thinner
overburden. The study conducted by Apagito Associates indicates longwall mining can be conducted in areas with
overburden dow to 475 feet. In Panel 11 Left Woods Canyon creek overlies the center of the panel with overburden
ranging from approximately 1000 feet to 500 feet. Water monitoring of the creek, shallow groundwater in the creek
bottom, macroinvertebrate, fish and vegetation monitoring of the stream corridor will all be studied to monitor any
impacts to the creek. The combination of geology, cover, the panel located in the center of the creek, and the
minimal aquatic habitat available in Woods Canyon Creek all support that there will be minimal probable hydrologic
consequences to mining further east in Woods Canyon. Detailed discussions of water monitoring are discussed in
Sections 2.3 and 2.4, the aquatic wildlife resources are discussed in Section 2.8, and the subsidence control plan
discussed in Section 4.17 of this M&RP.
The following information is supplied as required by the Windy Gap process as it applies to existing coal mines in the
Upper Colorado River basin:
Mine Consumption: (culinary well - Water Right 91-5010)

=41.69 ac-ft (2004 consumption)

Ventilation Consumption / Evaporation:
(assumes 70 deg. F, 60 total days annually, 20% humidity air intake, 95% humidity air out-take; air density difference
of 0.001 lbs/ft )
(353,312 cu-ft/min) (.001)(0.1198) = 42 gal/min.
= 11.21 ac-ft annually
Coal Producing Consumption / Coal Moisture Loss:
- 6.1% Inherent moisture
- 8.54 % run-of-mine moisture
- 2.44% moisture added to coal by cutting (8.54-6.1)
Projected 2005 Tonnage 237, 500 tons
Projected 5 yr Average 1,898,672 tons
Tons water/year = (1,898,672)(0.0244)= 46,328 tons water/year
Lbs water/year = 92,656,000
Gallons/year
= 92,565,000 (0.1198)=11,100,189 gallons/year
=34.06 ac-ft annually
Sediment Pond Evaporation:
Evaporation estimate calculation uses evaporation data from Pacificorp evaporation pan located at Electric Lake
spillway. Data was from 1998 through 2003.
Pond 001 (Mine Site) - 0.39 acre (surface area)
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- 0.15 ac-ft/month (ET)
- 345,715228,096 (gallons/year)
- 1.060.70 ac-ft/yr
Pond 002 (Rail Loadout) - 0.44 acre (surface area)
- 0.15 ac-ft/month (ET)
- 390,037257,422 gallons/year
- 1.200.79 ac-ft/yr
Pond 003 ( Refuse Pile) - 0.27 acre (surface area)
- 0.15 ac-ft/month (ET)
- 239,341159,667 gallons/year
- 0.73 49 ac-ft/yr
Pond 004 (Winter Quarters) – 0.036 acre (surface area)
- 0.15 ac-ft/month (ET)
- 19,551 gallons/year
- 0.06 ac-ft/yr
Total Annual Pond Evaporation = 2.992.04
ac-ft
Springs and Seeps Effects From Subsidence - Not Applicable to this calculation
Alluvial Aquifer Abstractions into Mine - Not Applicable
Deep Aquifer Pumpage - Not Applicable
Postmining Inflow - (0)
Direct Diversions - Not Applicable
Dust Suppression - 5,000 gallons/truck load. Data based on 2003 use; last fully active year.
= 3.7 ac-ft/yr
= 6,059 ac-ft/yr
Mine Discharge - last 6 month average = 3,757 gpm
Using the Windy Gap Process at the Mine site, water depletions include Mine Consumption,
Ventilation Consumption, Coal Producing Consumption, Sediment Pond Evaporation, and Dust
Suppression totaling approximately 94 acre-feet per year. The only addition to the system, as
defined by the Windy Gap process is the mine discharge which is currently averaging
approximately 6,060 acre-feet per year, indicating the Skyline Mine has a net gain of
approximately 5,966 acre-feet year to the Colorado River drainage system.

2.5.3 Alternative Water Supply
OSM Regulation 30 CFR 783.17 requires that alternative sources of water supply be identified if
mining impacts will result in the contamination, diminution, or interruption of existing sources.
Because no significant adverse hydrologic impacts are expected as a result of mining in the
Skyline permit area, no individual or collective source of alternative water supply has been
identified.
Revised 10-19-054-25-12
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However, the Permittee presently owns approximately 556 acre-feet of water rights in
the Scofield Reservoir. Of these water rights, water sufficient for the Permittee's needs
has been exchanged for rights from wells located near the mine site and at the mouth of
Eccles Canyon for use in culinary and dust suppression water systems. Of this 556
acre-feet, a 148 acre-foot exchange has already been approved by the State Engineer
of Utah.
It is recognized that seeps and springs are important to wildlife, particularly to small,
less mobile species, and that flow reduction could potentially negatively impact these
species. While flow reduction from mining related activities, including subsidence, is not
expected to cause a problem, however, should such a loss be documented, mitigation
measures will be taken after consultation with the Division of Oil, Gas and Mining and
the Division of Wildlife Resources.
The Permittee will replace the water supply of any land owner if such a water supply
proves to be contaminated, diminished or interrupted as a result of the Skyline mining
operations. First, a determination will be made by the Division in accordance with R645
- 301- 731.800 as to whether or not material damage has occurred. Then, in
accordance with Regulation R645-301-525.510, Skyline will correct any material
damage resulting from subsidence caused to surface lands (which includes water
rights), to the extent technologically and economically feasible, by restoring the land to a
condition capable of maintaining the value and reasonably foreseeable uses that it was
capable of supporting before subsidence damage.
Negotiations will be held
immediately with the impacted party to determine the appropriate mitigation activities.
The restoration of water flows to impacted sources will be accomplished using the Best
Technology Currently Available (BTCA). These activities may include, but not
necessarily be limited to: piping or trucking water to the location of the loss; sealing
surface fractures to prevent further losses (i.e., stream floors on bed rock or in shallow
alluvium), and; construction of a ground water well and the installation of pumps to
restore flows. If the above efforts are not successful, then Skyline will explore the
transferring water rights to the injured party in flow equal to the determined loss and/or
monetary reimbursement for proven material damages.

Historically, the mining activities at Skyline Mine have not resulted in the loss of surface
waters or significant changes in the discharge of seeps and springs within the permit
area. While significant volumes of ground water have been encountered while mining in
the west and southwest portions of the permit area, no impacts to surface discharges of
seeps and springs, the flow of streams, or bodies of water have been found. Agedating of samples of water obtained from the mine indicate the water has been in place
for several thousands of years. This suggests that ground water is moving very slowly
through the area strata and does not discharge at a significant rate down gradient of the
mine.
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Very little ground water was encountered while mining in the northern portion of the existing
permit area prior to the addition of the North Lease. The same geologic and hydrogeologic
conditions are anticipated to occur in the North Lease as occurred in the northern portion of the
existing permit area (Mine 3). From 2005 through 2009 no significant water has been
encountered in the North Lease.Therefore, no significant inflows of ground water are anticipated
as mining progresses into the North Lease area. Selected surface discharges of ground water
and stream flows in the areas that could be impacted by mining activities have beenwill be
monitored. Mining related surface impacts include subsidence and the ventilation facility in
Winter Quarters Canyon (WQVF)is the only surface impact anticipated since no new surface
facilities are currently planned for the in the North Lease area. The WQVF will be permitted to
encompass approximately 7.93 acres with the disturbance being treated with a sedimentation
pond. The sole purpose of the facility will be to provide ventilation to the mine. If impacts to the
waters within the permit area are determined to have occurred, mitigation will be implemented
immediately using BTCA as described previously.
North of Winter Quarters Canyon, north of the Winter Quarters graben(NOG), the longwall
panels were rotated 90 degrees to maximize coal recovery. This rotation accommodates coal
recovery approximately ½-mile further to the east. A study conducted by Agapito Associates
indicates mining can be safely conducted in areas with as little as 475 feet overburden without
seeing adverse effects related to subsidence. A lease modification to the North Lease in 2012
extended mining slightly into the Fish Creek drainage. Approximately 690 acres are being
undermined in the Fish Creek drainage with approximately 900-1300 feet of overburden. No
perennial streams will be undermined. No adverse effects related to subsidence are
anticipated.
There has been some concern that Electric Lake has been impacted by the inflows of ground
water to the Skyline Mine since 1998. As presented in the Addendum to the Probable
Hydrologic Consequences, July 2002 and updated in October 2002, April 2003, and June 2004,
a direct connection between the water in Electric Lake and the mine inflows cannot be found.
However, the water flowing into the 10 Left area of the mine and discharging from the James
Canyon JC-1 well contains a slight percentage of tritium. No other significant inflows of ground
water into the mine contained tritium levels that would suggest a modern component of
recharge. As stated by Petersen (Appendix A, Addendum to the Probable Hydrologic
Consequences, July 2002, Updated October 2002):
“It is calculated that the maximum modern component in the fault-related system could
range from approximately 6.9 to 12.4 percent. It is also apparent that since routine
sampling of the 10 Left groundwater system began in May 2002, the percentage of
modern recharge in the groundwater system has not increased. Based on the potential
modern recharge percentage calculations presented above, it is determined that of the
total inflow to the 10 Left region
(approximately 3,800 gpm), a maximum of approximately 262 to 471 gpm could have
originated as modern recharge. Inasmuch as Canyon Fuel has been pumping
approximately 2,200 gpm from the 10 Left groundwater system into Electric Lake since
September 2001, the potential net impact to the Electric Lake watershed, were it
occurring, would be completely mitigated by the current pumping. Additionally,
groundwater that would not otherwise be available for use without the pumping activity is
being added to the watershed. Since October 2002, PacifiCorp has increased the
pumping rate at JC-1 to more than 4,000 gpm. Thus, currently, the amount of
groundwater being pumped into Electric Lake from JC-1 represents
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a volume approximately one order of magnitude greater than that which could potentially
be derived from modern sources. It should be noted that there is currently no
information that would indicate that the potential modern component in the fault-related
mine inflows is directly or indirectly related to losses from Electric Lake.”
Based on the above information and assuming the same percentages of modern versus ancient
water applies to the water pumped from the JC-1 well at a rate of 2,200 gpm, a maximum of
approximately 152 gpm to 273 gpm could have originated as modern recharge. The maximum
estimated volumes of modern recharge water being discharged to the mine and from the James
Canyon well would have been 744 gallons. This volume is still less than the approximately
2,200 gpm that JC-1 discharged to Electric Lake from September 2001 through September
2002.
October 2002, PacifiCorp negotiated with Skyline Mine to install a higher capacity pump in JC-1
well. The discharge after the new pump was installed was approximately 4,200 gpm. The rate
of discharge from JC-1 dropped to approximately 3,900 gpm in March of 2003 and should be
sustained at approximately that rate through 2004. The cause of the decline in the pumping
rate is unknown but may be related to changes in well or pump efficiency.
After the new pump was installed in JC-1, the tritium concentrations in the water discharged
from the well increased slightly. It appears that since January 7, 2003 the tritium concentration
in the JC-1 well water has slightly increased, ranging between 1.83 and 2.34 TU. This suggests
that between 6 and 22 percent of the water now being pumped from the JC-1 well has a
component of water that could be considered younger than 50 years old (The percentages are
based on a comparison of 2.34 TU in the well water with tritium concentrations measured in
water samples from area springs and Electric Lake that range between 8.6 and 30 TU. Table 2
of Appendix G). Assuming the calculated range of 7.8 to 27.2 percent represents the portion of
young water discharged from JC-1 when the well is operated at a pumping rate of 3,900 gpm,
the range of modern water discharged from JC-1 is between 304 gpm to 1,061 gpm.
The 10 Left area of the mine was sealed in October 2002 and additional uncontaminated
samples of the water inflows in that area can no longer be obtained. Calculations of the
percentage of modern water in the 10 Left inflows can no longer be based on actual sample
data. If it is assumed the JC-1 water is representative of the 10 Left inflows, the JC-1 well water
is not being “contaminated” with
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modern water to 10 Left might be between 234 gpm and 816 gpm. Combining the calculated
inflow rates of modern water from JC-1 and the 10 Left area results in a range of 538 gpm to
1,877gpm of a total of 6,900 gpm of water removed from the ground from JC-1 and the mine.
JC-3 pumps water from the flooded portions of the mine that include the 6 Left through 12 Left A
and B panel areas. Water from the 11 Left and 12 Left A and B areas do not appear to contain
modern waters. Without the JC-3 well, the from these flooded portion of the mine would be
pumped to Eccles Creek and not Electric Lake. The pumping of the JC-3 well could be
considered to further mitigate for the maximum possible inflow of modern water to the mine.
The JC-3 well is expected to be operated for at least several years or until the persistent
drought conditions end.
If a determination were made that Skyline Mine impacted Electric Lake and upper Huntington
Creek waters, the JC-1 and JC-3 wells would continue to be operated by the mine to discharge
water into the Huntington Creek drainage. Thus, through the mine’s effort to dewater the Star
point Sandstone to allow for the continuation of mining in the southwest portions of Mine 2,
specifically to maintain the West Mains, any potential mitigation for the loss of water has been
and continues to be accomplished.
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2.7 VEGETATION

2.7.1 General Description

Complete vegetative baseline data are in Appendix Volume A-2 and entitled, "Report of Vegetation,
Plant, Community Analysis, Threatened and Endangered Plant Species, Soils and Reclamation
Plans".

The Skyline project area and adjacent areas occur within an aspen-spruce-fir phase of the boreal
forest biome, with representatives of cool desert shrub, riparian, and, to a lesser extent, the
mountain brush community types present as significant, though minor, components.

The spruce-fir community, a type mainly on north-facing slopes, is dominated by Engelman spruce
and subalpine fir, with variants supporting admixtures of aspen and wet meadow subtypes
characterized by species of sedges and grasses. The forest floor is frequently subjected to dense
shade.

The aspen community is a forb type with Populus tremuloides as the principal tree species. A small
percentage of the project area is dominated singularly by aspen. South-facing slopes and ridges
are the main localities of this community. It is transitional, however, to the aspen, grass, forb,
elderberry community.

Species diversity in the aspen community is great. The main ground layer species are the same as
those in the aspen, grass, forb, elderberry community with which the aspen community is
transitional. More than 80 species of plants are present in the aspen community.
The environmental assessment for Whisky and Woods Canyons indicate the following vegetative
communities:

"Much of the ridge top areas, and some of the canyon bottoms, are covered by the
mountain grassland community. Mountain brome (Bromus carinatus) and slender
wheatgrass (Elymus trachycaulus) are the dominant species. Other grasses, forbs,
and
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browse species are common. Some of the slopes above riparian areas are covered by the upland
sedge-grass community with Carx geyeri. The ridge tops also contain the sagebrush-grass
community in some areas. The dominant species are Vasey sagebrush (Artemisia tridentata var.
vaseyana), slender wheatgrass, and subalpine needlegrass (Stipa columbiana). Other common
species in the sagebrush-grass community are low rabbitbrush (Chrysothamnus viscidiflorus),
Louisiana sagewort (Artemisia ludioviciana), aster (Aster spp.), yarrow (Achillea millefolium), and
Indian paintbrush (Castilleia spp.).

A few small meadows occur in the canyon. they are generally dominated by species of Poa
with some sedges and carex intermixed. They are generally productive.

Riparian areas exist along streams and at seeps and springs. the vegetation along the
water edge consists of species of Carex, Poa, and to a lesser extent sedges. Some willow
is present along the streams."

Eccles Canyon is vegetated by similar plant communities as described for the rest of the project.

Plate 2.7.1-1 shows the locations of the various plant communities of the areas to be mined. The
plant communities for the train loadout area, the waste rock disposal area and overland conveyor
area are in the soil and vegetation section of Volume A-2 along with other vegetative studies and
maps. Plate 2.7.1-2 shows the location of the various vegetative reference areas. The reference
areas are marked at each corner with a steel post. The limits of the surface disturbance are shown
on Plates 3.2.1-1, 3.2.1-3, 3.2.3-3a thru 3.2.3-3h and 4.16.1-1B. A species list by plant community
with a discussion of the methods used in the community analysis are presented in the Appendix
Volume A-2.

2.7.2 Community Analysis - Results and Discussion

Greatest diversity of species was observed in the reference area transects occupied by aspen, and
by the grass-forb-elderberry with which it is intergraded. Those two types includes from 23 to 32
plant species in transects and in the productivity plots. Spruce-fir transects yielded from 17 to 26
species of plants and the riparian communities 15 to 26 species. The community type with least
diversity in the reference areas was the sagebrush community, ranging from 10 to 14 species.
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Sites in the reference areas differed in the production of herbage which can be eaten by livestock.
Aspen and grass-forb-elderberry communities vary from 451.8 to 835.5 pounds per acre.
Sagebrush exceeded that productivity with approximately 917.1 pounds per acre. Spruce-fir is
assumed to be non-productive because of shading and poor representation of species in the forest
floor. The riparian habitats measured in the reference areas yielded only 180.5 and 286 pounds.

The importance of the aspen and grass-forb-elderberry communities, which occupy approximately
42 percent of the permit area, is seen in the comparison of area occupied by that community and
that occupied by other types.

The sagebrush-snowberry, sagebrush, and fringed sagebrush occupy only 13 percent of the project
area. They occur mainly on shallow soils. Collectively they are diverse, with approximately 90
species of vascular plants. Fringed sagebrush occurs on only one percent of the area and is
confined to ridge crests at high elevations. Only 16 species were noted in this type area.

The riparian community type consists of continuous strips of vegetation along the major drainages,
as in the valley bottoms of Huntington Creek, Eccles Creek, and other minor tributaries. The
community also occupies spring lines, seeps, and perennial channels down slope from minor
springs, as in the valley of Huntington Creek. Dominant species on the wet lands are red top, silver
sagebrush, sedge species, grasses, and numerous forbs.

Despite the importance of spruce-fir and spruce-fir-aspen community in the total vegetative cover of
the permit area, these types are of little value in forage production. They are of value, however, in
the protection of both wildlife and livestock. The dense shade provides cool bedgrounds and
wildlife cover, while main grazing areas are in adjacent aspen and grass-forb-elderberry
communities.

Wood production of aspen is equaled by spruce and fir species. All types produced an annual
growth increment averaging 4.2 mm per year. Aspen occurs in a density of only one-third the
number of trees per acre when compared to spruce and fir. Spruce and fir production is most
significant as a timber source, and historically has contributed substantially to lumber production
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in the permit area and in Eccles Canyon, where scars of drag roads provide evidence of lumbering
operations.

Sagebrush and snowberry-sagebrush communities are productive (917.1 pounds per acre) and
extensive, representing approximately 13 percent of the permit area. Despite the relatively small
area occupied, the type is of much importance to grazing and browsing animals.

Relative vitality of tree stands indicates that aspen sites are composed of different size classes:
young, moderate, and old. This seems to assure the continuity of the aspen community. Where
aspen grows in an admixture with spruce and fir, it appears that the woodland is successional with
trends towards dominance by the coniferous species. In more xeric sites, the stand of aspen is
composed of trees of all age and size classes. In that site, there is a substantial understory of
chokeberry which is subordinate to the aspen overstory.

The composition of the spruce-fir community at the portal-yard area indicates a climax forest
dominated by spruce, with young, intermediate, and old trees being represented. Fir trees are
represented by a large number of seedlings, but the lack of trees of intermediate and older ages
suggests that fir is not successful in dominating the forest type.

Total productivity of the areas to be disturbed is 519 animal unit days. This area will be lost to
production during the active period of mine operation. Assuming a grazing period of three months
(July, August and September), the reduction is then equivalent to the loss of thirteen cow-calf unit
months.

2.7.3 Threatened and Endangered Plant Species

Passage of the Endangered Species Act of 1973 provided the legal basis for establishment of lists
of endangered and threatened plant species. Such lists were prepared under direction of the
Smithsonian Institution, and were published subsequently in the Federal Register (40:27824-27924.
1975; and 41:24524-24572. 1976). United States Fish and Wildlife Service and the United States
Forest Service lists of threatened and endangered and sensitive species are listed in Tables 2.9-4
and
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2.9-6. Work on endangered and threatened plants of Utah has been reviewed by Welsh, Atwood,
and Reveal (1975), Welsh (1978) and reevaluated by the Utah Division of Wildlife Resources (1999)
Table 2.9-5.

The region under investigation was included in a report on threatened and

endangered species of the Central Coal Lands of Utah (Welsh, 1976).

A survey of the literature has failed to indicate the presence of any of the proposed endangered or
threatened plant species in the area. This lack of critical or unique species is supported by the field
surveys of the lease areas during initial investigation.

The region was searched on a quarter section by quarter section basis, with each community type
within each quarter section being traversed. All community types were systematically searched by
study teams walking parallel transects through the larger communities, and by individual search in
the smaller vegetative types. No threatened or endangered species were encountered in either the
permit area or surrounding areas.

2.7.4 Potential for Reestablishing Vegetation

Disturbed areas were present in the original proposed permit area, due to a small underground
mine in Eccles Canyon which was abandoned long ago. The area had been slightly treated to
reclamation procedures.

Crested wheatgrass, intermediate wheatgrass, smooth brome, orchard grass, tall oatgrass, bulbous
wheatgrass, and bluegrass are introduced species which are now naturalized in the area.
Numerous examples of natural re-establishment exist in the portal area and along Mountain Fuel
Company pipeline corridor which transverses the ridge dividing Huntington Creek and Clear Creek
drainage. Native species noted in the disturbed areas include yarrow, Artemisia species, aster,
sedge, rabbitbrush, thistle, penstemon, bluegrass, cinquefoil, western coneflower, red elderberry
and horsebrush.

Sparingly-vegetated sandstone ledges occupy approximately one percent of the project area.
Species present on the ledges include serviceberry, aster, sedge, ferns, and others which are
uncommon in the more densely-vegetated communities.
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Revegetation efforts on slopes over 60 percent at the mine site have been disappointing. On these
steep slopes at the mine site several different techniques have been used on different occasions
with very little success. These techniques have included burlap netting, hydromulching, hand
seeding and transplanting of shrubs and seedlings. Revegetation on these slopes may have to be
postponed until final reclamation when the slope angle will be altered making successful
revegetation much more probable.

2.7.5 U. P. & L. Tract

The general vegetation community mapping was done using existing U. S. Forest Service
vegetative type maps prepared by the Manti-LaSal National Forest, Price, Utah, aerial photography,
and limited ground truthing. These vegetative communities are shown on Dwg. 2.7.1-1a.

There are four vegetative communities within the tract. They are the sagebrush/grass, riparian,
conifer-timber and the aspen vegetative community. The following table presents the approximate
number of acres associated with each vegetative community.

Sagebrush/grass

103 Acres

Riparian

13 Acres

Conifer-timber

103 Acres

Aspen

240 Acres

Sagebrush/grass communities are dominated by two species of sagebrush, Mountain
Bigsage(Artemsisia tridentata var. vaseyana), and Silver Sage (Atremisia cana). Grass species
include Slender wheatgrass (Agropyron trachycaulum), subalpine needlegrass (Stipa lettermannii),
and Sandbury blue greass (Poa secunda). Other common species in the community are low
rabbitbrush (Chrysothamnu viscidiflorus), Lousiana sagewort (Artemisi ludioviciana), aster (Aster
spp.), yarrow (Achilleamillefolium), and Indian paintbrush (Castilleja spp.), Western coneflower
(Rudbeckia occidentalis), Sweet Cicely (Osmorhiza occidentalis), and Lovage (Ligusticum porteri).

The riparian communities are immediately adjacent to the creek beds and vary from only one to two
feet on either side of the stream channel to several feet wide. The drier areas of the riparian
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community are comprised of species such as Kentucky bluegrass (Poa pratensis), bentgrass
(Agrostis alba) and Ross sedge (Carex rossii). The wet portions would include species such as
Water sedge (Carex aquatilus), Nebraska sedge (Carex nebraskensis), Baltic rush (Juncus
balticus), and Hairgrass (Deshampsia caespitosa).

Conifer-timber lands are dominated by Englemann spruce (Picea englemanni), and subalpine fir
(Abies lasiocarpa). Since the overstory of conifers is quite often very dense the understory varies
from relatively little to moderate ground cover, and is often comprised of Gooseberry (Ribes
montigenum), Arnica (Arnica cordifolia), Groundsel (Senecio serra), and Lupine (Lupinus alpestris).

The Aspen community is the most common community in the tract area.

Aspen (Populus

tremuloides), is the dominant overstory species. Depending on the area and environmental
variables, Snowberry (Symporicarpos oreophillis), Red elderberry (Sambucus racemosa), Oregon
grape (Mahonia repens), Western coneflower (Rudbeckia occidentalis), Groundsel (Senecio serra),
Needle and Threadgrass (Stipa columbiana), and Kentucky bluegrass (Poa pratensis) are the
dominant understory species.

Within the proposed tract there are no existing farmlands, prime or unique rangelands.

Since there are no surface facilities planned in the tract, the potential for disturbance is limited to
that caused by subsidence.

Subsidence monitoring on areas already mined indicates that

subsidence damage is minimal.

James Canyon Area

In August, 2001, the permittee placed a pipeline and buried power line in James Canyon in an
abandoned county road. The pipeline originated at a drill pad located in the SW1/4SW1/4, Section
35, T13S, R6E. Refer to Section 2-11 and 4-20 for additional information.

The buried power line originated at the Questar property at the head of Boardinghouse Canyon and
continued along the Monument Peak Road to the head of James Canyon where the power line
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continued down James Canyon to the drill pad. Vegetation, consisting of grasses, rabbit brush, and
sagebrush has begun to encroach upon the road since its closure. The road was reportedly
reseeded in the early 1970's but the exact seed mix used is not known at this time.

No permanent significant modifications to the current land surface are anticipated to occur.

No

work will occur outside the boundaries of the abandoned county road. Vegetation that is present in
the area of the excavation will be removed and redistributed with the topsoil.

The pipeline and power line were reclaimed immediately after construction. The power line trench
has been compacted and regraded. The pipeline surface was deep gouged and left in a roughened
condition. The disturbed area adjacent to the road was reseeded with a seed mix based on the
results of vegetation study of the area conducted in September of 2001 (refer to seed mix below).

A vegetation study was conducted by Mt Nebo Scientific in the James Canyon area in September of
2001and the report completed in October of 2001.

The study was performed on an area

approximately one acre in size located adjacent to the disturbed road. The study area is to be used
as the AReference Area@ for determining final revegetation success. Refer to Drawing 2.7-1-1(a) for
the location of the reference area.

The data obtained from the study showed the understory cover to be 58.13% and the overstory
cover as 6.36%. The mean total living combined cover is 64.50%. The most common overstory
species is aspen (Populus tremuloides). The aspen overstory cover was 5.88%. The vegetation
report is incorporated into Appendix A-2.

White fir (Abies concolor) and subalpine fire (Abies lasiocarpa) are in the immediate area.
The woody species density in the AReference Area@ was a total of 47 individuals per acre with the
aspen comprising most of the density at nearly 43 individuals per acre. The most common
understory specie is slender wheatgrass (Elymus Trachycaulus) the next common specie was
Western coneflower (Rudbeckia occidentalis).
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Seed Mix

A list of plant species suggested to be used for a seed mix for revegetation at final reclamation has
been provided on the next page. This list was formulated based on the sample data from the study
previously described of the native plant communities in the area, and communications with
biologists from the State of Utah, Division of Oil, Gas & Mining, the USDA Forest Service, as well
as seed vendors for consideration of seed availability at the proposed seeding dates. Slight
alterations to the list may still be necessary when the seed mixtures are prepared. These
alterations will be approved by the Division and Forest Service prior to implementation.

The vegetative survey described above was performed by Dr. Patrick D. Collins in accordance with
guideline supplied by the State of Utah, Division of Oil, Gas & Mining. The report can be found in
Appendix A-2

Revegetation Standards for James Canyon Road

A representative of the NRCS informed the permittee that the US Forest Service had jurisdiction
over forest lands and would need to make the productivity determination for the reference area.
Rod Player of the US Forest Service was contracted and agreed to determine the productivity of the
general area, in conjunction with the productivity reference area.

Since the area of disturbance related to the James Canyon project was previously disturbed, the
vegetation on the redisturbed area was not representative of the native/natural vegetation. We
must therefore use the Aestimates for similar sites@ mentioned in R645-301-321.200, and use the
data collected for the reference area as vegetation success standards, since there is not available
data for the site prior to disturbance.

The success standards for revegetation in James Canyon will be based on the reference area
described in the report called AVegetation Reference Area in James Canyon: (Mt Nebo Scientific,
Inc., October 2001, Appendix A-2). Bond release will be based on the total cover, woody species
density, and annual biomass productivity of the reclaimed areas. These parameters will be
evaluated with the reference area by comparing quantitative data of the final 2 consecutive years
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area. Additionally, the reclaimed areas will be compared with the reference area for diversity by
appropriate diversity indices.
The reference area chosen in James Canyon (see report: AVegetation Reference Area in James
Canyon@, October 2001, by Mt Nebo Scientific, Inc., Appendix A-2) will be used to determine final
revegetation standards for cover productivity, woody species density, effectiveness, seasonality,
and diversity. Cover and woody species densities are shown in the Mt. Nebo report. Diversity,
seasonality and other parameters can also be established from that report or when final quantitative
sampling is done for bond release. Current biomass productivity estimates have been made by the
USDA Forest Service (see letter to Vicky Miller dated August 12, 2002). Production measurements
of the reference area and reclaimed areas will also be performed and compared during sampling for
final bond release.
In the report AVegetaion Reference Area in James Canyon, October 2001, prepared by Mt. Nebo
Scientific, Inc., there were 47 woody species per acre inventoried in the reference area in
September 2001. To enhance the reclamation of the road and drill pad area, 100 seedlings will be
planted during reclamation of the area. The 100 seedlings will include 45 snowberry bushes
(Symphoricarpos oreophilus), 35 quaking aspen (Populus tremuloides), and 20 white fir (Abie
concolor).
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Final Revegetation Seed Mix for the
Aspen/Mountain Herblands in James Canyon
PLS/AC1)

PLS/FT2

SHRUBS2)
Artemisia tridentata var. vaseyana

0.10

5.74

Sambucus racemosa

2.00

13.13

Symphoricarpos oreophilus

4.00

6.89

FORBS2)
Achillea millefolium

0.10

6.36

Linum Lewisii

2.00

12.76

Lupinus alpestris

15.00

4.30

Osmorhiza occidentalis

4.00

2.74

Penstemon strictus
Viguiera multiflora
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13.59
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GRASSES2)
Bromus carinatus

2.00

4.59

Elymus glaucus

2.00

5.05

Elymus trachycaulus

1.50

5.51

Festuca idahoensis

0.50

5.17

Festuca ovina

0.30

4.68

Phleum alpinum

0.50

11.48

Poa pratensis

0.10

5.00

Poa secunda

0.30

6.37

TOTALS

34.05

99.13

1)

= Broadcast Rate
= Species changes may be made
by a qualified botanist based on
availability.
PLS = Pure Live Seed
AC = Acre
FT2 = Square Feet
2)

2.7.6

VEGETATION OF THE NORTH LEASE TRACT AREA

The North Lease Tract Area is located adjacent to the northernmost boundaries of the current Skyline Mine permit
area. Much of this area is located within and adjacent to Winter Quarters Canyon.

The Winter Quarters Ventilation Facility (WQVF) is the only surface disturbance in the North Lease. A review of the
existing information and data of the North Lease Tract and adjacent areas was done as the North Lease was permitted.
Subsequently, a detailed vegetation survey had be conducted in Winter Quarters Canyon in the vicinity of the WQVF.

During August 2002 aerial photographs, collecting both infrared and black and white images, were taken of the
North Lease Tract area to provide baseline vegetation data. Aerial photographs are taken annually, and will
continue to be taken to detected variances from the baseline.

Annual photographs will be interpreted by a

qualified person and a report prepared for inclusion in the annual report.

PLANT COMMUNITIES
A report was prepared earlier by Mt. Nebo Scientific, Inc. (Collins 1992) of the vegetation of the Winter
Revised: 1-31-2012
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Quarters Canyon area (North Lease Tract Area). This report was submitted to the USDA Forest Service. The report
has been included in Appendix A-2.

Methodologies for this previous study relied on general vegetation mapping done by using existing information and
limited ground-truthing techniques. Most of the mapping was done using existing maps and data from range
analyses prepared by the USDA Forest Service (Manti-LaSal National Forest, Price, Utah).

Plant community named in the aforementioned study were revised to be consistent with the existing vegetation map
of the permit area (Drawing 2.7.1-1a). The existing vegetation map of the area was revised using both black and
white and color aerial photography. No field work or ground-truthing methods were implemented.

In October 2002 the vegetation at specific sites along the perennial streams within the North Lease was groundtruthed. This information is included in Appendix A-2 titled, ARiparian Plant Community Survey near Scofield, Utah Winter Quarters and Woods Canyon 2002". Also in Appendix A-2 is ABiological Studies in Winter Quarters Canyon
Creek and Woods Canyon Creek - A Study Plan@ dated April 2005. The Study Plan outlines the method to be used
to collect both qualitative and quantitative data to delineate areas of riparian vegetation. Using USFS Level III
protocol transect lines will be established perpendicular to the stream channel at approximately 800-foot intervals
for a baseline vegetation survey. Two years prior to longwall undermining any section of perennial streams, the
transect interval will be increased to approximately 400-feet and surveyed each subsequent year through two years
after mining has been completed for each longwall panel. The combined increase in transect interval and surveying
the transects on an annual basis will provide adequate monitoring of the riparian areas. In addition, since riparian
vegetation is closely related to the available flow in the perennial sections of the stream, additional flow monitoring
sites have been established in the perennial sections of the stream that correspond to the longwall panels and
areas of possible subsidence (See section 2.4.4 for monitoring plan details, Figure 2.3.6-2 for
locations).Subsequent to the data collection outlined in the ABiological Studies Plan@ in 2005, the baseline
information will be submitted to the Division, to be included in Appendix A-2. All additional information will be
submitted on an annual basis or as the information becomes available. The survey was expanded in 2010 to
include additional portions of Woods Canyon Creek.

The North Lease area was expanded in 2012 to include a small area north of Woods Canyon in the Fish Creek
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drainage. Although not significantly different, an additional vegetation evaluation was conducted by Mt. Nebo
Scientific, Inc., which confirmed the vegetation in the expansion is not significantly different from the rest of North
Lease (See Appendix A-2)

Aspen
The Aspen community was the most common vegetation type of the Winter Quarters Tract Area.

Revised: 1-31-20124-25-12

2-61d
INCORPORATED
02/09/11
Division of Oil, Gas & Mining

Formatted: Font color: Red

Aspen (Populus tremuloides) was the dominant overstory species, whereas, depending on the area
and environmental variables, snowberry (Symphoricarpos oreophilus) or Oregon grape (Mahonia repens) were the
dominate understory species.

Conifer Timber

Also important by relative number of acres, these communities were dominated by Engelman spruce (Picea
engelmanii) and subalpine fir (Abies lasiocarpa). Understory varied from relatively little to moderate ground cover,
and often was comprised of gooseberry currant (Ribes montigenum).

Sagebrush

The Sagebrush communities that were mapped were dominated by Vasey sagebrush (Artemisia tridentata var.
vaseyana) and various grass species i.e. slender wheatgrass (Elymus trachycaulus) and subalpine needlegrass
(Stipa columbiana). Other common species of the community were low rabbitbrush (Chrysothamnus viscidiflorus),
Louisiana sagewort (Artemisia ludoviciana), aster (Aster spp.), yarrow (Achillea millefolium) and Indian paintbrush
(Castilleja spp.).

Although surface disturbances are not planned and the submittal of quantitative data was not necessary for the
North Lease Tract Area, baseline quantitative data of many of the same communities located near the Skyline Mine
site have been taken for previous studies. These additional data sets have also been included in Appendix Volume
A-2 of the Skyline Mine MRP.

THREATENED & ENDANGERED PLANT SPECIES
Per personnel communication with Bob Thompson, USFS Botanist on November 1, 2002, Anone of the currently
listed USFS threatened, endangered or sensitive species are found in the Winter Quarter=s Lease area@. In addition
to their being no species of concern in the USGFS Winter Quarter=s Lease area, no surface disturbance is planned
for the area.
An additional review was conducted by Mt. Nebo Scientific, Inc. in 2012 for the North Lease extension. No
threatened, endangered or sensitive species were added for found in the area (See Appendix A-2)

HABITAT LOSS

In the unlikely event it is determined that mining-related subsidence causes material damage or a loss
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of riparian habitat, the Permittee commits to using the best technology currently available (BTCA)to mitigate the
damage. The repair efforts will be coordinated and agreed upon by Mine, DOGM, and USFS personnel. Repairs
related to disruption of a water supply are addressed in Section 2.5.3.
2.7.7 VEGETATION OF THE SCOFIELD WASTE ROCK SITE
The Scofield Waste Rock site was expanded in 2007 into areas (approximately 5.13 acres) that were previously
undisturbed by mining activities. In the 1990s the northern and eastern portions of the area were disturbed with
logging activities. Soils and Vegetation information that was collected in 1981-82 was updated in 2007 with
information specific to the Refuse pile expansion. The 2007 information is grouped into two (2) separate reports,
the first report summarizing the preliminary qualitative vegetation data with the second compiling the remaining
qualitative and quantitative data. Quantitative data was not collected during the preliminary report due to the
season of data collection (late Fall 2006). The 2007 reports focused on baseline information for reclamation and
identification of threatened and endangered species. No threatened or endangered species were identified. The
1981-82 information is located in Appendix Volume A-2, with the 2007 reports being located in Appendix Volume A2, Volume 2, respectively.
Vegetation resources are protected and enhanced at the Waste Rock site through contemporaneous reclamation of
the site as it is being filled. The 2007 vegetation study established a reference area for a reclamation standard and
also insured no sensitive, threatened or endangered species exist at the site. For additional information on
revegetation of the site, see Sections 3.2.8 - Plan for Disposal of Waste Rock, and 4.7 - Revegetation Plan of the
M&RP.
2.7.8 WINTER QUARTERS VENTILATION FACILITY
The Winter Quarters Ventilation Facility (WQVF) was necessary to provide ventilation for underground mining
located north of Winter Quarters Canyon. Both Soils and Vegetation information specific to the WQVF site were
collected in 2008 with a second revised report drafted in 2009. Plate 2.7.1-1a was qualitatively updated in 2007. In
2008, a site-specific report focused on acquiring baseline vegetation information for reclamation and identification of
threatened and endangered species for the WQVF. The revised report drafted in 2009 was necessary due to
changes in the pad design that eliminated impacts to the riparian areas. The modified pad design minimizes affects
to the riparian areas by keeping the disturbed area a minimum of two stream widths from the stream bank
(approximately 24 feet). In general, the WQVF pad site encompasses a sagebrush and mountain brush southfacing hillside, and minimal riparian areas that have had significant detrimental affects due to heavy livestock use
and noxious week infestation. Conversations with vegetation consultant Dr. Patrick Collins suggest successful
revegetation of the riparian areas is very likely due to the combination of vegetation species and available water.
No threatened or endangered species were identified. The vegetation report is located in Appendix A-2, Volume 2.
The vegetation report focused on the riparian areas is available on request. The existing Winter Quarters Canyon
road was improved with additional road base, gravel, and drainage, but no vegetation was affected because the
improvements remained within the footprint of the existing road.
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2.8

AQUATIC WILDLIFE RESOURCES

Introduction

Both Huntington Creek and Eccles Creek flow through the project area and both provide habitat for
reproducing resident populations of cutthroat trout. Cutthroat trout from Electric Lake use upper
Huntington Creek for spawning and nursery activities. Scofield Reservoir, although stocked with
rainbow trout exclusively, has numerous cutthroat trout which have been produced in Eccles Creek
and other tributary streams such as Winter Quarters, Woods Creek, Lost Creek, Fish Creek,
Pondtown Creek, Pleasant Valley Creek and possibly Boardinghouse Creek.

Eccles Creek

Eccles Creek is a small mountain stream draining west to east into Pleasant Valley Creek which
flows north approximately 3 miles where it empties into Scofield Reservoir. Discharges in Eccles
Creek are frequently as low as 2 cfs during late summer, fall and winter months; and high flows
seldom exceed 50 cfs, even at the creek mouth. Water temperatures of streams such as Eccles
Creek fluctuate because of turbulence from the rough channels. During November to March, water
temperatures remain between 0-20 C. In the summer, water temperatures often fluctuate from
12-150 C daily although high temperatures seldom exceed 200 C.

Through natural erosion of mudstone, sandstone and shale deposits, Eccles Creek has periods of
high total suspended solids (sedimentation). This occurs, however, during periods of high runoff
when the stream waters have sufficient energy (velocity) to carry the fine sediments out of the
canyon rather than depositing them on the coarser substrate materials. During normal runoff years,
there are numerous clean trout spawning gravel beds in Eccles Creek. During low runoff years, fine
sediments may not be flushed from the spawning grounds. Maintenance of this resource is
dependent upon a continuation of flow, adequate substrate, food base and water quality conditions.

The existing aquatic species of Eccles Creek, fish and macroinvertebrates, have adapted to tolerate
natural temperature fluctuations and sediment loads. The macroinvertebrate communities of Eccles
Creek have a high diversity of species representing all major trophic groups. There are
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species found only in high quality water streams indicating the high water quality of Eccles Creek.
There are also environmentally resistant taxa present. This high diversity represents a resiliency to
environmental change, especially short term changes.

Upper Eccles Creek above the White Oak Mine Road (at sampling stations ECO3, ECO2, UPMF,
UPSF, Figure 2.8-A), have numerous taxa of macroinvertebrates found only in high quality waters
and stable habitats. Lower Eccles Creek (Stations ECO4 and ECO5) has a more tolerant
macroinvertebrate community with taxa tolerant to sedimentation dominating the community.

Cutthroat trout have historically maintained naturally reproducing populations in Eccles Creek from
the National Forest boundary downstream to the creek mouth. Recent migrations, however, have
been impeded by obstacles unrelated to mining, such as, irrigation diversions, and numerous
beaver dams. There are no fish in the upper forks of Eccles Creek.

Construction activities caused sufficient sediment loading into Eccles Creek resulting in a significant
reduction in fish populations.

Cooperative efforts with DWR, however, resulted in habitat

improvement by 1986 sufficient for near recovery of these populations. (See DWR report,
"Recovery of the Cutthroat Trout (Salmo Clarki) Fishery in Eccles Creek, Utah From Coal Mining
Impacts", Donaldson & Dalton, Volume A-3, under Aquatic Wildlife.)

Huntington Creek

Huntington Creek above Electric Lake is a small mountain stream draining north to south into
Electric Lake. Discharges are frequently as low as 1.5 cfs, with spring high flows sometimes
reaching 100 cfs. Water temperatures fluctuate during summer months, although daily highs
seldom exceed 20NC. During winter months water temperatures seldom exceed 2NC and the stream
is nearly completely iced over.

Through natural erosion of existing stream channel geological formations and adjoining hillsides,
Huntington Creek waters have high loads of fine sediments during runoff periods. This occurs
when runoff is high and these sediments are carried into Electric Lake rather than being deposited
on spawning gravels or other coarse substrate materials. Huntington Creek has numerous clean
trout spawning gravel beds and the amount of fine sediments is not high enough to hinder
spawning.
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Huntington Creek has a diverse aquatic community with macroinvertebrate taxa representing all trophic levels.
The successful cutthroat trout spawning and high number of resident trout evidence the high quality waters
and habitat of Huntington Creek plus the ability of the macroinvertebrate community to support quality
fisheries. Cutthroat trout, according to Utah Division of Wildlife Resources (UDWR) surveys, are increasing in
numbers in Huntington Creek above Electric Lake. Trout produced in Huntington Creek provide an important
part of the total number of fish in Electric Lake.
Winter Quarters Canyon Creek
As indicated in the 1995 environmental assessment prepared by the Forest Service and the Bureau of Land
Management Winters Quarters Canyon Creek has a moderate population of macroinvertebrates. Perennial
flow in the canyon has produced Stonefly larvae as far up as Box and Bob=s Canyons. Mayfly nymphs were
also found present in waters tested. Cutthroat trout were found within the creek east of the Forest Boundary
on June 7, 1994 indicating fish are likely within perennial sections of the creek containing significant flows. A
survey conducted in Winter Quarters Canyon Creek in October 2002 indicated similar conditions and species
(See Appendix Volume A-3, Volume 2). The Winter Quarters Ventilation Facility pad was specifically designed
to minimized any potential impacts to the stream. The pad was designed to stay a minimum of two(2) stream
widths from the stream, ( or approximately 24 feet), thus maintaining a buffer zone and avoiding impacts to
both the stream and riparian areas. The macroinvertebrates are monitored on a scheduled basis to insure the
health of the stream (see Plate 2.8.1-1 for locations, Table 2.8-1a for monitoring frequency). Refer to
Section2.4.3 - sediment yield and next section for measures implemented to construct in the stream buffer
zone.
Woods Canyon Creek
As indicated in the 1995 Environmental Assessment, Mayfly nymphs were found within the upper portions of
Woods Canyon Creek in higher quantities than those found within Winter Quarters Canyon. Stonefly larvae
were also found as high as the fork in the stream near the center of Section 34 (T 12 S, R 6 E). No fish were
seen during the 1994 field survey although some may have been present. A survey conducted in Woods
Canyon Creek in October 2002 indicated similar conditions (See Appendix Volume A-3, Volume 2). Another
fish survey was conducted in 2010 to serve as baseline information for expanded mining located
approximately ½ mile east and further downstream than previously conducted. Similar with the earlier surveys
the stream is relatively shallow and does not provided ideal fish habitat, however a total of eight (8) fish were
identified. An addition of both a macroinvertebrate and a fish monitoring location were set up to insure
monitoring stations are established downstream of mining activities to fully evaluate any impacts from mining.
Details are outlined later in this section.
Fish Creek
The North Lease area was extended in 2012 to include approximately 770 acres in the Fish Creek drainage.

No perennial streams are being undermined. Approximately 900-1300 feet of overburden exist in the area
being undermined, further minimizing any impacts. Andrew Dairy Spring, which exists immediately outside the
area to be mined is being monitored as Spring 25-32.
UP Canyon - Scofield Waste Rock site
The Scofield Waste Rock site is located in UP Canyon at the confluence of two ephemeral unnamed
drainages. No aquatic wildlife habitat has been noted in either drainage.
Revised: 12-29-104-25-12
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Project Impacts on Fisheries Resources
The surface facility disturbances in the portal area encroached on sections of all three upper Eccles Creek forks. In order
to reduce sedimentation of these stream segments and the main stream, the tributaries and a section of Eccles Creek
proper immediately below the tributary confluences were diverted into closed culverts. This modified approximately 4,200
feet of total stream habitat but did not reduce available fish habitat since fish were not found above the U.S. Forest
boundary, prior to the diversion. Downstream drift of macroinvertebrates from the upper reaches of these forks still occurs
as before.
At the coal loadout facilities near the mouth of the canyon (Station ECO5), approximately 600 feet of stream was moved to
the north into a new channel. The new channel is 100 feet shorter but has nearly the same gradient (3 feet additional
vertical drop/1,000 feet horizontal channel).
Degradation of Eccles Creek between the National Forest boundary and the coal loadout facilities should continue to be
minimal since road and conveyor plans were developed and are being implemented to minimize effects on the stream.
Water being discharged from the mine is augmenting the Eccles Creek stream flow. This increased stream flow is
especially beneficial during summer months when normal stream flows are low. Water temperatures are also moderated
by this increased flow.
There should be little impact on Huntington Creek above Electric Lake. Impacts to date have been associated only with
the construction of a new UDOT highway. Sediment control measures minimized the impact during the construction
activity.
Prior to construction of the Winter Quarters Ventilation Facility (WQVF) silt fencing or similar best management practice
will be installed along the entire length of the construction zone to minimize sediment and debris from entering the creek.
Once construction is complete and other sediment controls are installed, these situation structures will be removed.
During the life of the WQVF pad, long term sediment control will be implemented thorough a sediment pond (UPDES
discharge point 004).
At this point in time there are believed to be no other potential impacts on either Winter Quarters or Woods Canyon
Creeks.
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figure 2.8A
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2.8.1 Aquatic Monitoring Program
An aquatic monitoring program has been conducted to meet the intent of the requirements of
R614-301-311. The main purpose of the monitoring program is to gain sufficient knowledge to
prevent and/or minimize impacts through wise project planning. Monitoring has: (1) described
existing resources; (2) detected existing perturbations; and (3) provided the basis for wise project
planning, operation and resource restoration.
The biological (macroinvertebrate and fish) and habitat (sediment and channel surveys) monitoring stations on
Eccles Creek are shown in Figure 2.8-A. Sampling dates are limited by weather, but June and late October
samplings are usually possible. Two seasonal sampling dates per year are required to differentiate natural
seasonal intrastand variance from impact induced changes. Samples were taken annually through the project
planning and early development. The biological sampling has been performed in conjunction with normal
stream water monitoring so that comparative analysis is possible.
Seven stations on Eccles Creek were selected in relation to impact areas, UDWR fish sampling stations,
existing macroinvertebrate and sediment stations, and water quality monitoring stations. At each station on
the scheduled sample date (Table 2.8-1), four macroinvertebrate samples were taken from selected optimal
substrates with a modified Surber Sampler. Three sediment samples were taken from potential spawning
grounds. Replicate samples were taken to enable an analysis of variance between samples.
Habitat surveys, following methodologies used by USBLM and USDFS fisheries habitat specialists, were made
annually throughout construction at critical Eccles Creek stations (Table 2.8.1). Measurements included:
stream bank stability, channel substrate composition; stream gradient; riparian vegetation (type, relative
cover); water width, depth and velocity at various discharges (Q) and channel width and tortuosity.
Fish surveys are conducted by UDWR personnel out of the Price office. Fish surveys are usually made in
August so year class I fish will be large enough to sample and young-of-year fish are large
enough to observe. Fish are measured as to total length and weight, counted and then released. These
data are compared with earlier UDWR collection records, thus illustrating present fish population
conditions compared with years past.
Table 2.8-2 summarizes the stream monitoring data. A summary of the sediment composition data, taken in
accordance with the schedule on Table 2.8-1, is shown on Table 2.8-3. The UDWR reports have been added
to the Aquatic Wildlife section of Volume A-3.
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James and Burnout Creeks
A fish and macroinvertebrate monitoring program for James and Burnout Creeks will be
implemented prior to undermining the lower portion of James Canyon. The fish survey consists of
multi-pass electro fishing to estimate fish populations in the streams for one year and then every
third year thereafter. The fish surveys will be performed in the fall of each third year on or about the
same date, and will continue through a minimum of two (2) years following active subsidence
(2008). The fish survey was initiated on October 16, 2000.
A macroinvertebrate survey of Burnout Creek will be performed twice a year for two consecutive
years and then every three years thereafter. This survey will be performed in the fall and spring of
each year, with the fall macroinvertebrate survey will being performed in conjunction with the fall
fish survey. The macroinvertebrate survey was initiated on October 16, 2000.
A macroinvertebrate survey of James Creek initiated on October 16, 2000 will be performed twice a
year for two consecutive years and then every three years thereafter or for a period determined by
Canyon Fuel Company, LLC, DOGM, USFS and the DWR, to be long enough to provide data to
establish population trends . This survey will be performed in the fall and spring of each year on or
about the same date. The fall macroinvertebrate survey will be performed in conjunction with the
fall fish survey. (See Table 2.8-1a for Sampling Scheduled).
The following methods have been used previously on this creek and will continue to be used for
future macroinvertebrate sampling. Slight variations to the methods may occur during the field work
or based on comments from regulatory agencies.
Three benthic sites will be sampled. They will be located beginning approximately 162 meters (528
feet) above the reservoir. Refer to Plate 2.8.1-1 for all macroinvertebrate sample site locations.
Note that macroinvertebrate sites sample reaches of a stream - site locations are plotted at the
approximate mid-point of the reach of the sample site.
Quantitative samples will be taken with a modified box sampler. The three samples taken will be
field preserved in 70% ethyl alcohol and returned to the laboratory for processing. The samples
will be sorted and invertebrates identified to the lowest possible taxonomic level using the keys of
Merritt and Cummins (1996). Those of questionable identity will be further examined and identified
under
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magnification. The mean, standard deviation, density per square meter, and standing crop will be calculated and
estimated using the same methods as in previous analysis.
Calculations of the USFS Biotic Condition Index (Winget and Mangum 1979) will be completed using the abundances of
the benthic taxa to generate the dominance weighted community tolerant quotient (CTQd). The predicted community
tolerant quotient (CTQp) will be calculated using water chemistry data provided in Winget (1972) for the Huntington Creek
drainage.
Cluster analysis will be run using the Bray-Curtis dissimilarity index with the UPGM clustering algorithm.
Winter Quarters Canyon and Woods Canyon Creeks
From Fall of 2002 through early Summer of 2004 fish and baseline macroinvertebrate data for the perennial reaches within
Winter Quarters Canyon and Woods Canyon Creeks in the North Lease area were gathered. Copies of the reports are
included in Appendix Volume A-3, Volume 2.
A macroinvertebrate survey of portions of Winter Quarters Canyon and Woods Canyon Creeks will be performed twice a
year for two consecutive years and then every third year thereafter or for a period determined by Canyon Fuel Company,
LLC, DOGM, USFS, and the DWR, to be long enough to provide data to establish population trends. This survey will be
performed in the fall and spring of each year on or about the same date.
In 2010 the Winter Quarters Ventilation Facility (WQVF) was added to the permit area approximately 2 mile downstream of
the existing macroinvertebrate monitoring stations.

Consultation with Dr. Shiozawa who directs the Skyline

marcoinvertebrate monitoring program, indicated the portion of stream in the vicinity of the WQVF pad is not conducive to
a macroinvertebrate study due to low gradient and inundation of fine sediment. He recommended a electro-fishing
monitoring program which is outlined later in this section.
As mining progressed north of Winter Quarters Canyon, the longwall panel orientation was rotated 90 degrees to
maximize coal recovery. The rotation expanded mining approximately ½ mile to the east. To accommodate the
modification, an additional macroinvertebrate station and fish monitoring station were set up in Woods Canyon to insure
monitoring stations are extablished downstream of mining activities to fully evaluate any impacts from mining. The
additional electro-fishing monitoring station was added to Woods Canyon creek in 2010 although the stream is marginal
fish habitat due to the shallow nature. Sampling frequency will continue every 3rd year unless future sampling confirms the
habitat is unsuitable to sustain a viable fish population. See Appendix Volume A-3, Volume 2 for 2010 fish density report.
The following methods have been and will be used for macroinvertebrate sampling. Slight variations to the methods may
occur during the field work or based on comments from regulatory agencies.
Three benthic sites will be sampled in each creek. Following the first survey a map with these stations will be prepared
and submitted with the next sample report (included in the following year=s annual report). Quantitative samples will be
taken with a modified box sampler. The samples taken will be field preserved in 70% ethyl alcohol and returned to the
laboratory for processing. The samples will be sorted and invertebrates identified to the lowest possible taxonomic level
using the keys of Merritt and Cummins (1996). Those of questionable identity will be further examined and identified
under magnification. The mean, standard deviation, density per square meter, and
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standing crop will be calculated and estimated.
Calculations of the USFS Biotic Condition Index (Winget and Mangum 1979) will be completed using the
abundances of the benthic taxa to generate the dominance weighted community tolerant quotient (CTQd).
The predicted community tolerant quotient (CTQp) will be calculated using water chemistry data provided in
Winget (1972) for the Huntington Creek drainage.
Cluster analysis will be run using the Bray-Curtis dissimilarity index with the UPGM clustering algorithm.
An electro fishing study was conducted in 2002 to examine 1) the species present in Winter Quarters Canyon;
2) determine if fish were present in Woods Canyon; and 3) determine how far upstream fish extended into
either canyon. The one-time survey was conducted on request by the U.S. Forest Service (See Appendix A-3,
Volume 2 for report).
Based on the addition of the Winter Quarters Ventilation Facility, beginning in 2010 two (2) electro fishing sites
were established Winter Quarters Creek. Two sampling runs (150 meters in length), one upstream and one
downstream of the WQVF pad, will be tested on an tri-year basis to monitor the general aquatic health of
Winter Quarters Creek. Sampling is minimized to every third year to reduce the stress on the fish population.
Emergency sampling could be implemented on an as-needed basis.
The above described macroinvertebrate studies will continue for two years after active mining and subsidence
stops in the applicable drainages unless statistical analysis demonstrates impacts have occurred or may occur
to these streams. In the event subsidence causes quantifiable damages to fish populations, stream flows, or
other negative impacts on fish or wildlife habitat, the mine will identify, research and implement measures
sufficient to correct the problems. If monitoring data suggests potential adverse impacts have occurred but
cannot be conclusively demonstrated by the three years of collected data, a new monitoring plan to determine
the type and extent of the impact will be developed by DOGM, DWR, USFS and Skyline Mine. The additional
monitoring will continue until such impacts are either demonstrated or dismissed by joint consent of DOGM,
DWR, USFS, and Skyline Mine. Areas where there is potential for habitat loss from subsidence are shown on
Plate 4.17.3-1a. The consumption rate of water from mining activities is provided in Section 2.5.2.
Future aquatic monitoring is planned only on an as needed basis. Need will be established in conjunction with
UDWR personnel and will be required only in case of a major perturbation in fish populations or other
anomalous conditions. Monitoring data will be reviewed for mining related
impacts, and, if found, a mitigation plan will be developed in conjunction with UDWR and UDOGM personnel.
The Permittee will cooperate with UDWR in the investigation of any such conditions. This approach to future
monitoring is consistent with the requirements recommended by the UDWR, Price office.
Revised: 3-24-10

2-71b

INCORPORATED
07/29/10
Division of Oil, Gas & Mining

Eccles Creek
To determine the impacts to Eccles Creek , if any, related to discharge of mine water, semi-annual
macroinvertebrate studies will be conducted. The studies will start in the spring of 2002 and will
continue for three (3) consecutive years or for a period determined by Canyon Fuel Company, LLC,
DOGM and the DWR, to be long enough to provide data to establish population trends.
The following methods have been used previously on this creek and will be used for future
sampling. Slight variations to the methods may occur during the field work or based on comments
from regulatory agencies.
Four samples will be taken at intervals separated by approximately 20 to 30 m. Samples will
continue to be taken from three stations on the stream, with five replicates per station. These
stations on Eccles Creek are located above South Fork (site 1), Eccles Creek at Whisky Canyon
(site 2), and Lower Eccles Creek (site 3). A map with these stations has been added to the Aquatic
Wildlife section of Volume A-3.
A box sampler will be used to collect the samples. Samples will be taken in areas with rubble or
cobble substrates to insure that similar habitats are examined. When possible, samples will be
taken from parts of the stream channel that had been submerged continuously throughout the year.
The substrate will be stirred to a depth of approximately 5 cm. Rocks within the area of the
sampler will be removed and washed to insure quantitative assessment of the invertebrates. The
box sampler will have a net mesh of approximately 250 microns. The samples will be concentrated
on a screen with a mesh of approximately 64 microns and field preserved in ethyl alcohol.
In the laboratory the samples will be sorted in a pan illuminated from below. All invertebrates will be
removed and identified to the lowest possible taxonomic level using the keys of Merritt and
Cummins (1996). The mean density and standard deviation per sample will be calculated for each
taxon and the mean values will be used to determine the density per square meter.
The collected data will be compared to the previous data collected in 1979 through 1983 and
included in Appendix A-3, Volume 2. After comparing historical data with data obtained in the three
year study starting in 2002, a determination will be made if the macroinvertebrate in Eccles Creek
are impacted by the mine water discharge. If impacts are found, the significance of the impacts will
be determined and appropriate mitigation is necessary will be performed.
Fish studies will be conducted on Eccles Creek in 2003.The fish study consists of multi-pass electro

fishing to estimate fish populations in the stream for one year and then every third year
08-24-05
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thereafter. The fish studies will be performed in the fall of each year. Results from sampling
11/14/07 will be
compared with all available historic studies done on this creek.
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Aquatic Monitoring Summary
Aquatic monitoring data have been accumulated for a period of six years. Summaries of these data
are presented in Tables 2.8.2 and 2.8.3.

Backup data for these summaries, including the

consultants original report and subsequent summary reports, may be found in Appendix Volume
A-3, Aquatic Wildlife.
During a 23 year time span macro-invertebrate data was collect on 24 site visits to Eccles Creek
and compiled into a report entitled AA Compilation and Comparison of Eccles Creek MacroInvertebrate Data for the Period of 1979 - 2002" prepared by Dennis Shiozawa, Ph.D., Professor of
Fisheries Biology at Brigham Young University, Provo, Utah. The report documents that Eccles
Creek has undergone changes in the benthic community structure through the years of study and
demonstrates the resilience and adaptability of the creek to disturbance by multiple sources.
Burnout, James, Eccles, Winter Quarters, and Woods canyon creeks have continued Aquatic
monitoring reports that are submitted to the Division of Oil, Gas, and Mining in the required Annual
Report when the information is compiled. These reports are available for review at the Division of
Oil, Gas and Mining public library.
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TABLE 2.8-1
STREAM RESOURCE MONITORING SCHEDULE FOR ECCLES CREEK
STATION
Survey

June

August

October

______________________________________________________________________________
Macroinvertebrates

Eccles Creek
UPSF, UPMF, EC02,
ECO3, ECSF, ECO4,
ECO5

None

Same as June

______________________________________________________________________________
Fish

None

Eccles Creek

None

ECSF, EC03,
EC04, EC05
______________________________________________________________________________
Sediments

Eccles Creek

Eccles Creek

EC02, EC03,

EC02, EC03,

EC04, EC05

None

EC04, EC05

______________________________________________________________________________
Habitat

Eccles Creek
EC02, EC03,
EC04, EC05

None

None

______________________________________________________________________________
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Table 2.8-1a

Fall

2011
Spring

Fall

2010
Spring

Fall

2009
Spring

Fall

2008
Spring

Fall

2007
Spring

Fall

2006
Spring

Fall

2005
Spring

Fall

2004
Spring

Fall

2003
Spring

Fall

2002
Spring

Fall

2001
Spring

End
Date

Fall

Sample
Site

Spring

2000

Fish
Burnout
Eccles
James
Winter
Woods

F, 2007
ND
F, 2007

Eccles
Winter
Woods

ND

C
C

C
C
C

RC
2012

RC

2013
X
X
X

C
C
C
C
C
2014

2015

2016
X
X
X

C
C
C

2017

2018

2019
X
X
X

X

2020

2021

X
X
2022
X
X
X

2023

Macroinvertebrate
2000
C

2003
2004
2005
2006
2007
2008
C
C
C
RC RC
ND
C
C
C
C
C
C
C
C
C
C
RC RC
2yr ptm
C
C
C
C
C
2yr ptm
C
C
C
C
C
2012
2013
2015
2016
2017
2018
2019
2020
Eccles
ND
X
X
X
X
Winter
2yr ptm
X
X
X
X
Woods
2yr ptm
X
X
X
X
Key: C = completed, X = scheduled, ND = no end date, F = Fall, RC = requirements completed, ptm = post mining,
Burnout
Eccles
James
Winter
Woods

2001
C
C
C
C
C

2002
C
C
C
C
C
C
C
C
2014

Reports located in the Annual Submitted to the Division of Oil, Gas, and Mining.
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2009

2010

2011
X

2021

2022

X

X
X
X
X
2023
X
X
X

TABLE 2.8-2
DESCRIPTORS OF THE BENTHIC COMMUNITIES AT SEVEN STATIONS ON
ECCLES CREEK AND ITS MAJOR TRIBUTARIES, CARBON COUNTY, UTAH

Date

#
CTQa CTQd taxa

H

#/m2

Standard
Deviation

gm/m2

UPSF - Upper South Fork Eccles Creek above mine portal and culvert
Jun 79
Jun 80
Aug 80
Nov 80
Jun 81
Sep 81
Nov 81
Jun 82
Aug 82
Oct 82
Oct 83
Jun 84
Sep 84
Oct 84
Jun 85
Jul 85
Oct 85

69
74
62
71
67
64
66
68
68
70
66
67
71
68
66
64
55

72
77
64
71
69
63
66
70
71
70
66
67
72
66
69
65
55

30
22
33
31
23
32
32
29
33
33
34
35
31
33
32
28
28

3.800
3.715
3.453
3.855
3.619
3.453
3.197
3.850
3.406
2.634
3.788
3.399
2.908
2.523
3.173
3.573
2.873

10,176
7,728
2,892
14,834
10,545
31,185
36,788
4,608
24,457
34,868
29,477
13,821
24,842
42,666
28,778
13,378
27,438

9,072
2,470
868
6,898
4,437
20,570
2,358
1,961
9,715
21,970
13,557
4,543
14,305
23,968
6,224
7,997
2,180

-1.39
0.81
4.45
1.31
3.19
6.67
1.58
8.87
2.50
3.70
2.70
6.80
3.90
4.30
5.30
1.70

UPMF - Upper Middle Fork Eccles Creek above mine portal and culvert
Jun 79
Jun 80
Aug 80
Nov 80
Jun 81
Sep 81
Nov 81
Jun 82
Aug 82
Oct 82
Oct 83
Jun 84
Sep 84
Oct 84
Jun 85
Jul 85
Oct 85

67
72
63
70
65
70
61
68
65
59
61
66
59
59
62
57
56

68
74
63
64
68
70
64
69
65
59
64
68
63
60
66
58
53

30
26
33
38
35
34
32
30
33
38
27
24
33
28
29
29
29

3.150
3.884
3.114
3.844
3.301
3.542
3.148
3.862
3.199
3.427
1.852
1.848
2.959
2.118
3.043
3.391
2.467

8,449
4,019
17,090
44,127
41,684
50,134
65,792
8,113
33,332
55,457
46,497
13,316
26,338
54,411
13,991
11,858
41,512

2,650
2,029
14,450
25,316
9,427
47,174
13,774
3,814
11,605
10,794
10,006
2,325
13,028
12,092
4,100
6,664
4,204

-0.62
1.59
1.44
4.15
4.79
3.66
1.87
12.60
10.78
6.10
1.00
5.10
10.20
3.30
3.90
5.20
2-73

INCORPORATED
Division of Oil, Gas & Mining

Table 2.8-2 (Continued)

Date

#
CTQa CTQd taxa

H

#/m2

Standard
Deviation

gm/m2

5,138
22,640
11,601
1,874
1,253
2,414
4,645
19,191
1,418
4,898
4,659
16,615
917
6,779
719
2,263
1,845
5,891
1,040

-3.26
2.61
1.57
0.44
0.54
2.20
1.09
0.51
1.18
1.75
6.37
3.30
2.80
1.70
3.80
1.70
3.90
1.60

7,243
10,151
4,180
4,681
17,178
1,539
26,699
2,394
8,987
15,785
15,120
5,901
9,145
35,479
3,160
11,776
3,327

-1.53
1.51
1.87
0.73
0.47
7.68
2.58
6.59
11.83
3.70
2.10
11.20
10.50
5.30
10.80
5.10

EC-02 - Eccles Creek immediately below mine portal and mouth of
culvert
May 79
Aug 79
Oct 79
Jun 80
Aug 80
Nov 80
Jun 81
Sep 81
Nov 81
Jun 82
Aug 82
Oct 82
Oct 83
Jun 84
Sep 84
Oct 84
Jun 85
Jul 85
Oct 85

66
65
64
64
68
66
64
71
80
72
64
70
70
67
70
66
71
65
65

66
65
66
63
69
69
63
73
84
71
69
72
74
71
73
69
74
67
69

36
42
32
27
31
30
21
30
24
30
26
30
23
21
29
28
22
24
23

3.510
1.964
2.534
3.389
3.468
3.020
2.173
2.554
3.970
2.411
2.514
1.838
3.746
1.040
2.923
2.142
2.849
2.770
2.037

12,339
73,181
17,761
4,350
5,232
9,745
11,274
19,077
2,370
6,053
7,798
28,718
2,556
14,843
4,070
11,190
5,544
13,758
13,391

EC-SF - South Fork Eccles Creek below EC-02 and above EC-03
May 79
Aug 79
Oct 79
Aug 80
Oct 80
May 81
Sep 81
Jun 82
Aug 82
Oct 82
Oct 83
Jun 84
Sep 84
Oct 84
Jun 85
Jul 85
Oct 85

59
64
68
69
61
66
62
64
61
63
64
62
59
58
66
58
52

60
66
65
68
69
69
65
62
63
64
64
61
59
59
65
57
53

36
35
37
38
33
29
40
24
29
33
36
29
38
32
35
30
29

3.510
3.322
3.289
3.134
2.634
3.408
2.681
2.939
2.811
2.572
2.607
2.483
2.808
1.900
2.699
2.942
2.445

2-74

9,321
17,773
10,453
6,994
17,243
3,532
39,070
6,136
20,460
38,228
14,276
13,278
27,739
71,992
15,852
17,567
34,540
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Table 2.8-2 (Continued)

Date

#
CTQa CTQd taxa

H

#/m2

Standard
Deviation

gm/m2

EC-03 - Eccles Creek below South Fork and above Whiskey Springs
May 79
Aug 79
Oct 79
Apr 80
Aug 80
Oct 80
May 81
Sep 81
Jun 82
Aug 82
Oct 82
Oct 83
Jun 84
Sep 84
Oct 84
Jun 85
Jul 85
Oct 85

65
55
63
70
70
57
75
80
71
69
68
66
63
57
59
59
60

62
44
61
65
64
57
73
79
81
73
72
65
69
63
61
60
60
62

27
30
34
23
23
34
74
24
15
26
29
28
29
25
25
21
26
22

2.450
18,093
8,455
2.743
23,247
10,395
2.892
15,871
11,841
2.407
26,251
5,119
2.472
6,873
4,914
1.904
58,069
31,108
23
3.201
3,882
3,136
1.383
13,585
4,717
2.688
619
384
2.424
11,193
4,389
2.107
16,008
16,189
3.567
4,931
1,120
2.106
15,790
9,154
3.086
2,749
911
2.228
10,615
5,188
2.155
7,231
2,697
1.869
16,789
7,024
1.619
25,781
1,655

-3.07
1.40
2.03
0.73
3.95
0.58
1.01
0.18
7.56
2.62
2.90
1.60
2.10
1.50
3.50
2.20
0.80

EC-04 - Eccles Creek below Whiskey Springs and Belina Road
May 79
Aug 79
Oct 79
Apr 80
Aug 80
Oct 80
May 81
Sep 81
Jun 82
Aug 82
Oct 82
Oct 83
Jun 84
Sep 84
Oct 84
Jun 85
Jul 85
Oct 85

61
60
61
70
62
72
83
67
66
60
67
59
56
74
69
57

63
62
62
61
67
65
74
75
86
71
71
63
72
69
57
74
69
61

62
37
39
28
29
37
74
29
14
21
26
28
18
27
30
23
25
27

35
2.450
11,634
7,222
3.060
25,273
10,619
2.29
2.227
34,233
22,843
2.16
2.301
13,420
11,040
2.25
2.676
5,130
2,319
1.32
0.973
46,338
15,816
1.20
23
0.973
6,607
2,162
1.291
31,347
12,003
1.87
2.292
683
436
0.62
1.927
13,520
5,937
2.40
1.678
11,207
5,382
1.37
1.645
18,908
10,402
4.30
0.579
13,969
4,259
1.80
3.002
5,159
1,104
4.80
2.689
11,621
1,828
5.60
2.008
4,939
715
5.00
2.366
5,204
1,505
4.20
2.037
4,288
572
0.50

--

1.76
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Table 2.8-2 (Continued)

Date

#
CTQa CTQd taxa

H

#/m2

Standard
Deviation

gm/m2

12,773
1,066
6,806
3,907
1,851
16,125
2,460
6,457
332
7,710
5,258
2,547
2,730
5,591
19,698
2,383
12,370
1,437

-0.55
3.49
3.70
1.76
1.42
2.44
3.91
0.49
3.11
6.12
0.80
0.90
2.60
4.20
5.50
3.10
1.30

EC-05 - Eccles Creek at mouth of canyon (quantitative habitat
study site)
May 79
Aug 79
Oct 79
Apr 80
Aug 80
Oct 80
May 81
Sep 81
Jun 82
Aug 82
Oct 82
Oct 83
Jun 84
Sep 84
Oct 84
Jun 85
Jul 85
Oct 85

59
74
65
73
64
59
58
59
79
70
70
75
75
71
67
70
67
53

59
75
70
76
71
61
64
65
84
76
73
79
81
72
67
73
74
64

28
21
32
28
24
33
26
27
14
16
24
19
16
23
21
20
17
22

2.280
2.590
2.155
2.319
2.057
1.865
1.441
2.544
1.863
1.363
0.990
2.160
1.042
0.828
0.615
1.256
1.661
1.511

18,661
2,526
14,308
12,560
6,085
34,303
9,870
15,909
1,216
17,609
22,631
6,047
5,431
41,232
51,680
11,419
19,691
18,001
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TABLE 2.8-3
SEDIMENT COMPOSITION OF GRAVEL BEDS
AT FOUR STATIONS ON ECCLES CREEK
AS PERCENT OF TOTAL MEAN WEIGHT
FOR SEDIMENTS PASSING THROUGH SIX USGS
STANDARD SOIL SIEVE SIZES

Sieve
Opening
(in mm)

Aug
1979

Aug
1980

Oct
1980

May
1981

Oct
1982

Oct
1983

Station ECC-02
12.7
4.75
2.00
2.00
0.85
0.50
0.074

44.5
26.7
17.9
17.9
13.6
12.2
0.2

51.0
34.2
25.7
25.7
21.3
18.4
1.8

---------------

59.8
39.5
28.5
28.5
20.0
15.3
1.9

59.8
48.8
32.6
32.6
26.6
22.4
2.6

55.7
36.8
27.2
27.2
21.8
17.6
0.3

Station ECC-03
12.7
4.75
2.00
0.85
0.50
0.074

-------------

55.2
38.8
29.5
25.3
22.7
1.8

58.1
45.8
39.5
35.1
29.5
0.4

73.2
53.9
40.9
35.0
31.8
1.9

65.9
40.9
31.8
28.8
26.0
1.6

59.2
44.8
37.5
32.5
23.8
0.7

Station ECC-04
12.7
4.75
2.00
0.85
0.50
0.074

45.2
26.2
17.5
13.5
12.2
0.2

48.3
30.5
22.8
18.9
15.5
1.8

48.1
29.4
20.6
17.2
14.5
0.2

32.1
18.9
10.4
7.1
4.4
0.9

49.5
26.6
17.6
13.5
11.2
2.1

79.7
57.2
43.6
33.5
23.5
0.8

Station ECC-05
12.7
4.75
2.00
0.85
0.50
0.074

50.4
29.4
20.3
15.9
14.1
0.2

43.9
28.1
22.1
18.9
14.9
1.4

41.7
21.8
16.7
14.3
12.2
0.2

38.9
19.5
13.2
10.4
7.8
1.0

46.2
33.9
28.6
24.5
20.7
2.0

53.3
31.2
20.2
14.3
9.1
0.3
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TABLE 2.8-3
SEDIMENT COMPOSITION OF GRAVEL BEDS
AT FOUR STATIONS ON ECCLES CREEK
AS PERCENT OF TOTAL MEAN WEIGHT
FOR SEDIMENTS PASSING THROUGH SIX USGS
STANDARD SOIL SIEVE SIZES

Sieve
Opening
(in mm)

June
1984

Oct
1984

June
1985

Oct
1985

Station ECC-02
12.7
4.75
2.00
0.85
0.50
0.074

66.5
41.6
29.2
23.0
18.8
0.8

64.2
40.8
30.6
25.8
22.6
3.4

54.4
31.8
20.5
15.0
11.8
0.5

69.5
50.6
22.6
14.4
11.1
0.9

Station ECC-03
12.7
4.75
2.00
0.85
0.50
0.074

67.2
47.8
41.7
39.3
36.9
1.7

58.1
39.6
29.6
24.1
20.4
2.6

75.7
47.0
33.2
26.0
21.1
1.2

74.0
51.3
28.5
18.1
13.3
2.0

Station ECC-04
12.7
4.75
2.00
0.85
0.50
0.074

63.6
39.7
27.8
20.4
16.4
1.1

56.5
34.0
22.6
17.0
13.9
1.1

69.1
37.5
25.6
21.1
17.0
1.1

73.5
55.5
31.7
19.3
14.7
1.2

Station ECC-05
12.7
4.75
2.00
0.85
0.50
0.074

57.4
35.4
25.5
21.2
18.8
1.4

55.6
32.0
22.7
18.4
15.1
1.5

62.1
32.3
21.6
17.5
14.4
1.1

62.5
39.5
32.9
23.9
19.6
1.6
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2.9 TERRESTRIAL WILDLIFE

INTRODUCTION

Prior to any disturbance of the environment it is required that each Permittee conduct a study of
the wildlife and their habitats in the mine plan area (R614-301-311). This section summarizes
the results of that study. An unabridged copy of the consultants report can be found in
Appendix Volume A-2.

Impacts to terrestrial wildlife found within the North Lease area were discussed within the 1995
Environmental Assessment completed by the Forest Service and BLM. Within this assessment
it was indicated that alteration of stream flow could alter riparian zones, which in turn could alter
watering, foraging, cover, and calving / fawning opportunitites for wildlife. Under stipulations #2,
3, 4, 7, 9, 14 and 17 identified, the assessment further states that there should be no
unmitigated impacts to terrestrial wildlife.

Purpose of Study

Prior to the study and evaluation of the Skyline Project, the Utah Division of Oil, Gas and Mining
in consultative deliberation with the Utah Division of Wildlife Resources and U. S. Forest Service
determined the objectives were to: (1) determine habitation and use by moose and elk of the
environs in and around the Skyline project, (2) estimate use by mule deer of the canyons to be
traversed by the coal conveyor, (3) determine more accurately the presence of other species of
mammals, amphibians and reptiles, (4) determine habitat affinities and time of utilization by
mammals, amphibians and reptiles, and (5) ensure correct knowledge of the occurrence of any
endangered or high-interest species on the area of the project.

Personnel

The study was done under the direction of Drs. Clyde L. Pritchett, Associate Professor in the
Department of Zoology and Curator of Mammals at the Monte L. Bean Museum, and H. Duane
Smith, Associate Professor and Coordinator of Wildlife and Range Resources in the Department
of Zoology, at Brigham Young University, Provo, Utah.
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2.9.1 Species Status Lists

Literature and field data were summarized for all terrestrial vertebrates of concern, and the
species categorized to determine habitat affinities and high-interest species status. These
results are reported in tabular form (Tables 2.9-1 through 2.9-3). They are listed according to
their various ecological classifications (Dalton et al. 1978 and 1990; Durrant 1952; Hall and
Kelson 1959; Hayward 1967; and Hayward et al 1958). All species whose ranges appear to
overlap any or all of the potential area of impact are listed. Generally speaking, the proposed
project area could potentially be inhabited by about 57 mammalian, 6 amphibian and 15 reptilian
species. Some of these are considered high interest species for the habitats and local area of
concern and 48 percent are protected species.

Tables 2.9-1 through 2.9-3 contain listings of the vertebrate species most likely to be impacted
by the mining activity and is not a listing of all area inhabitants. A more complete listing,
including small birds, may be found in the Dalton et al 1978 reference copied in its entirely and
located in Appendix Volume A-2.

Terms used in Tables 2.9-1 through 2.9-3 are defined as follows:

1.Plant communities (discussed in detail in another portion of this report): (a) spruce-fir; (b)
aspen; (c) sage brush; (d) mixed shrubs and grasses; and (e) riparian habitat.

2.Resident species: (R) Any species that inhabits the area during reproduction activities.

3

Casual or Rare: (Ca) Any species that is only observed occasionally over a period of
several years but whose status has not been determined as "threatened" or
endangered".

4

High-interest: (X) Any species that is endangered, threatened, game or of economic or
recreation value.
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2.9.2 Project Impact Analysis by High-Interest Species

There are many published systems for ranking the importance for and use of habitat by
wildlife. The one utilized herein was developed by the Southeastern Region of Utah
Division of Wildlife Resources. Their system parallels but is not identical to the one
developed by the U. S. Fish and Wildlife Service to rank wildlife values on coal lease
lands in the western states. The Utah system lists critical wildlife habitats and use
areas as most important followed in respective importance by high-priority, substantial
value, and limited value habitats and use areas. It must be noted that the use of the
word "critical" in this system is not the same as the legal definition used for "critical" in
the Endangered Species Act.

Critical wildlife use areas are sensitive use areas necessary to sustain the existence
and perpetuation of one or more species during critical periods in their life cycles.
These areas are considered limited and lie within high-priority wildlife use areas.
Biological intricacies dictate that significant disturbances cannot be tolerated by the
members of an ecological assemblage on critical sites. The opinion of the Utah Division
of Wildlife Resources is that disturbance to critical use areas or habitats will result in
irreversible changes in species composition and/or biological productivity of the area so
classified.

High-priority wildlife use areas are considered to be "intensive use areas" for one or
more species of wildlife. High-priority use areas are not limited and in conjunction with
limited value use areas form the substantial value distribution for a wildlife species.

Substantial value wildlife use areas are "existence areas" for one or more species of
wildlife. These areas represent the distribution of a given herd or population and are
formed by the merging of high-priority and limited value wildlife use areas for a species.
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Limited value wildlife use areas are "occasional use areas" for one or more species of
wildlife. Such areas are not limited and although they constitute part of the substantial
value wildlife use area for a species, they are not essential.

Another important term used by Utah Division of Wildlife Resources is "crucial period."
This refers to a time in the natural history of the species when disturbance will likely
lead to serious decreases in the productivity and perpetuation of the species. Examples
are the reproductive and over wintering periods. UDWR in recent years has modified
the term "crucial- critical" in regard to relative biological value of wildlife habitats or use
areas to just "critical". The term "crucial" now only relates to a time of animal use. The
definition remains the same.

2.9.2.1 Mammals

The potential area of impact is inhabited by about 57 species of mammals (Table 2.9-1).
Approximately 30 percent of these species
are protected and considered of high-interest to the State of Utah Division of Wildlife
Resources. As such, each was considered in relation to the potential perturbations, but
only those likely to be negatively impacted are discussed.

Moose

The population of moose inhabiting the Wasatch Plateau is most numerous in and
about the drainages of Scofield Reservoir and upper Huntington Canyon where the
moose are dependent upon the riparian habitats that are all designated as critical
habitat by Utah Division of Wildlife Resources. These riparian zones are utilized by
some moose year long, whereas the higher elevation habitats adjacent to the riparian
zones are only utilized during the summer and are considered as high-priority summer
range. The entire Skyline Project lies within this high-priority summer range and is
utilized by moose from May 16 to November 30.
INCORPORATED
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Unlike other ungulates, moose do not mass migrate large distances to other attitudinally
lower areas for winter but concentrate into the riparian areas from December 1 to May
15. Both high elevation and riparian habitats are used by moose as calving areas
between May 15 and July 15.

During the field-work portion of the pre-operational study only one cow and a calf were
observed in the environs of the mine lease site. This cow was easily identified by a blue
collar previously put on the moose by personnel of Utah Division of Wildlife Resources.
The cow and calf were sighted on the Huntington side of Eccles Canyon, not far from
where the road is intersected by the pipeline road. These animals were observed by
various people and according to personnel of Utah Division of Wildlife Resources, they
spent most of the summer in the environs of the mining site. One other moose, a
yearling female with an injured front leg, was observed in the vicinity of the general
project area. She was seen on Highway 96 two miles from the Scofield turnoff from U.
S. Highway 6/50.

Considerable fresh tracks and pellets were found around the beaver ponds in upper
South Fork and along the ridge above South Fork, and many sets of tracks were also
found near a small pond located across the ridge south of South Fork. Some of the
willows along the beaver ponds in Eccles Canyon were browsed quite high, apparently
by moose during the winter. Sheepherders in the general project area indicated they
had seen no moose in 1979; however, one sheepish said a bull and cow inhabited
James Canyon during most of 1978.

Both Eccles Canyon and South Fork have sufficient stands of willows and beaver ponds
to facilitate moose populations, and since these specific sites are the focal points of
moose sign in the project area care should be taken to minimize disturbance to and
preserve this critical riparian habitat.
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Elk

Elk on the mine site are from the Manti herd unit and occupy the high-priority summer
range from mid-May through October each year. The known summer range of this herd
is more extensive than the potentially impacted area but the entire area of the mine
lease lies within this high-priority summer range.

During the summer, calving and

rearing of elk occurs within the summer range from mid-May to mid-July. Unlike moose,
elk migrate attitudinally and from November 1 to May 15 occupy lower vegetation
communities that are classified as high-priority, and critical winter ranges. These winter
ranges are not within the potentially perturbed habitat but are on ranges to the east and
southeast (Scott, 1977) (Figure 2.9.1-A).

During the field-work in 1979, elk sign (tracks and pellets) were commonly observed
throughout the project area of concern, but actual sightings of elk were obviously less
frequent, however, not unusual.

In the early part of the summer, before traffic

increased, elk were often sighted from the road in Eccles Canyon, but after human
activity increased few animals were seen within the canyon. Animals were, however,
still using the area because fresh sign was observed just above the portal site on and
along the Eccles Canyon Road. It appears that the elk adjusted their daily behavior
pattern to avoid disturbance from vehicles and man. They seem to seek refuge in
South Fork and periodically utilize Eccles Canyon on a crepuscular or nocturnal basis.

Although elk were present throughout the project area, the environs of the South Fork
drainage was occupied by the highest concentration. This drainage appears to be a
calving ground, since many cow elk with very young calves were observed therein,
however by the same criteria there are other calving areas in James, Coal and Burn Out
Canyons. It is not known whether or not these canyons external to the Skyline Project
Area are near saturation during calving or if they could absorb cows that might be
displaced from the area of concern due to disturbance.
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The habitat in South Fork is conducive to elk habitation. The mountain is steep, has
considerable cover and an abundance of good meadows that contain beaver ponds
used for "elk wallows". The upper beaver ponds were used extensively as determined
by the large number of tracks and bedding areas around them and elk traveled over the
ridge from these ponds and less disturbed areas into Eccles Canyon.

The distribution of elk within and utilization of the Skyline Project Area has already
been impacted by human activity as evidenced by the behavior pattern change in elk
utilization of Eccles Canyon as human activity increases. The elk still utilize Eccles
Canyon, but not for calving. It seems that they have sought more solitude for such
activities in South Fork or other secluded places. Elk prefer large areas and it is known
that 100 animals will do better on 500 acres than one elk on 5 or even 50 acres (Seton,
1927). Elk often traverse a 10-mile stretch during short periods of time, particularly
when disturbed, in either summer or winter so disturbance sources and obstructions to
movement should be minimized. Limits to elk populations will be determined by the
extent man is willing to dedicate suitable range for this purpose (Rush, 1939). This
range must include not only forage but sufficient security cover to allow the population
to escape disturbance sources.

This makes South Fork or the adjacent canyons

important elk habit and they are significant to the stability of the elk herd in the
potentially perturbed area.

Underpasses are provided so that elk can cross the

conveyor that will otherwise function as a barrier to movement. This is essential to elk
that occupy or traverse to and from the South Fork area.

Mule Deer

Mule deer on the mine site are considered part of herd units 32 and 34 by Utah Division
of Wildlife Resources. They utilize the entire mine lease and adjacent areas which are
high-priority summer range from May 16 to October 31. Fawning and rearing of
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young occur within this high-priority summer range from mid-May to mid-July. Unlike
moose, deer migrate attitudinally and from early November to mid-May occupy lower
vegetation communities that are classified as high-priority and critical winter ranges.
Winter range for this population is not clearly defined but some deer likely move
northeast in the environs of the Soldier Summit vicinity while others may migrate east to
the Gordon Creek winter range. In either case, these winter ranges are not within the
permit area (Figure 2.9.2-B).

Field work revealed that mule deer ranged over the entire project area, but were present
in varying concentrations. In the mornings and evenings they were frequently sighted at
the numerous salt licks in the area, especially South Fork. The ridge on the north of
Pipe Spring Canyon had a good stand of manzanita and 25-35 deer were often
observed in that area. There was also a herd at 20-30 deer in James Canyon. Deer
frequented Eccles Canyon and were sighted from the mouth of the canyon to the top of
the ridge. Fresh tracks were frequently observed on the road. Most draws coming into
Eccles Canyon had deer trails in them, but the two just below the site of the proposed
portal and one 1.6 miles from the top end of the conveyor, had heavily used trails.

No deer were observed with twin fawns in the environs of the proposed Skyline project
but this is not surprising. According to Utah Division of Wildlife Resources records the
deer population on this unit is below the carrying capacity of the excellent summer
range and productivity is slightly below the state average. The amount of high-priority
and critical winter range is the limiting factor for populations of deer in the potentially
disturbed habitat. The Skyline project will not decrease the acreage of winter range that
limits this population of mule deer, and, therefore, the impact will be less than if critical
winter habitat were involved or if summer habitat were at carrying capacity.
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Cougar

The entire Skyline project area provides substantial value, yearlong habitat for cougar
which is a game species in Utah. The animals range throughout the area, but their
movements are often dictated by migration patterns of mule deer and human
disturbance. Although cougars are not overly abundant and are secretive, concern
must be given them particularly when the females are accompanied by their young who
are learning to hunt and survive. This is considered a crucial period for cougars by Utah
Division of Wildlife Resources.

Bobcat

The mine plan and adjacent areas provide substantial value habitats for bobcats who
are reputed to occupy all terrestrial habitats on the entire Skyline project area. Although
little is known about the bobcat habits, crucial periods would be late February when
parturition occurs and May and June when the young bobcats are not as secretive as
cougar, and therefore, would be less likely to avoid the high human disturbance areas.
They would therefore be vulnerable to open human harassment and illegal killing.

Black Bear

The entire potential area of concern provides substantial value, yearlong habitat for
black bear. Although no black bear were observed the animals range throughout the
entire lease area. They are not abundant nor are they active year round. The crucial
periods for black bear are February and March when the cubs are born and when they
accompany their mother on initial foraging expeditions during early summer. Since
parturition occurs within the winter den this crucial period will be little impacted, but
when the young are with the mother they will be susceptible to human activity,
particularly harassment and illegal killing.
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Cottontail Rabbit

The entire mine plan and adjacent areas provide substantial value, yearlong habitats for
cottontail rabbits. The young are born between April and July which is considered
crucial period, but the activities associated with mining operation will in all probability not
seriously alter the reproductive potential of the population. There will be increased
hunting both legal and illegal, but this will likely benefit cottontail populations since
hunted populations are more healthy and stable than non-hunted populations.
Disturbed vegetation leading to succession also enhances reproductive potential.

Snowshoe Hare

The snowshoe hare is present in and dependent upon the spruce-fir vegetation type as
a yearlong habitat use area. This habitat type is in abundance over the entire proposed
project and adjacent areas, but the operation will do little to harm the total acreage of
the habitat type and the hare populations dependent upon it.

Although the crucial

period for reproduction is from April 1 to August 15, the snowshoe hare will not be
severely impacted through time nor will the actions lead to the demise of the population.
Subsidence will not harm the above ground dweller and the lost habitat is sufficiently
small that it will do little to snowshoe populations. Hunting pressure, legal and illegal,
will be the most detrimental action and it will be up to law enforcement and hunting
regulations to control this impact.

Furbearers

Portions of the proposed mine lease and adjacent areas provide substantial value
habitats for some furbearing species: beaver, marten, ermine, long-tailed weasel, mink,
badger and the striped skunk. The muskrat, classified as a non-furbearing animal by
Utah Division of Wildlife Resources because of its "pest" status, must also be
considered. The breeding and rearing activities of
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all of these non-migratory species occurs within the area of concern and their dens and
lodges are of critical value to maintenance of their populations. It is doubtful if the
proposed actions will seriously impact them. These species, with the exception of the
marten, are widespread and highly adaptable to the activities of man. In fact, both
beaver and muskrats are often controlled as pests. In the acres of actual habitat that is
destroyed the faunal species will be lost, but this small acreage loss will be minimal
compared to the total habitat available and the total impact on faunal populations will be
little noticed.

2.9.2.2 Herpetofauna

Increasing elevation rapidly reduces the number and kind of reptiles and amphibians.
Furthermore, in Utah the effects of the more northern latitude reduces numbers of
herptiles in much the same way as does the increase in elevation.

These geographical and associated climatic factors have eliminated
most desert species, leaving species that are adapted either to mountain habitats or
montane type habitats developed in the more northern areas. Thus, the reptiles and
amphibians of Utah, and particularly those inhabiting the areas under consideration,
have arrived in Utah by means of dispersal lanes coming from the northeast and the
southeast.

With few exceptions the species listed have wide distributions and are

versatile in their adaptive abilities.

Literature pertaining to the amphibians and reptiles is extensive; but much of it refers to
species occurring in the desert areas and has only limited reference to forms inhabiting
Utah mountains.

Most of the publications dealing with species lists for the states are old. (V. Tanner,
Amphibians, 1931; Woodbury, Reptiles, 1931; and Pack, Snakes, 1930). Perhaps the
most up-to-date listings for the area under consideration are a checklist of Utah
amphibians and reptiles (Tanner, 1975), and Utah Division publication No. 78-16
(Dalton, 1978).
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Other recent literature pertinent to this report are: Schmidt (1953); Stebbins (1954 and
1966); W. Tanner (1953, 1957a and b, 1966-with Banta, 1969-with Morris, and
1972-with Fisher and Willis); and Woodbury (1952).

The area of concern in this report is located in the upper edges of sagebrush (Artemisia)
and into the Aspen-Spruce-Fir plant communities.

Amphibians

Based on the extensive literature review and limited field work it was determined that
probably four and potentially six species of amphibians (Table 2.9-3) inhabit the area of
concern that provides substantial value habitat for all species listed. All amphibians are
protected, but since the species listed are all widespread throughout the mountains of
Utah, none are treated as high-interest species, and, therefore, are not individually
discussed. It is doubtful if the development action would seriously impact populations
but rather localized individuals in the areas of total habitat destruction. An exception to
this would result if subsidence interrupted underground aquifers and caused drying of
present wet or riparian habitats essential to reproduction.

Amphibian surveys, focusing on locating the Spotted Frog and Boreal Toad, will be conducted in
Spring and Summer 2005 depending on the appropriate survey time.

The survey for the

Spotted Frog will only focus on areas that will be longwall undermined in 2005, additional
surveys will be conducted as longwall mining advances, if necessary. The entire survey for the
Boreal Toad will be conducted in both Winter Quarters Canyon and Woods Canyon in 2005.
During the Boreal Toad survey, an assessment will be made whether suitable Spotted Frog
habitat exists in the two drainages and whether additional Spotted Frog surveys are necessary.
A detailed description of the Amphibian Studies outlining survey timing, optimum season, and
methods is located in Appendix A-2, ABiological Studies in Winter Quarters Canyon Creek and
Woods Canyon Creek - A Study Plan@.

In the event either or both of the amphibians are

encountered, the Permittee commits to implementing suitable protection methods, in
consultation with the appropriate regulatory agencies (DOGM, USFS, DWR, etc.).
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Reptiles

Based on the literature search and limited field work it was determined that probably 10 and
potentially 15 species of reptiles (Table 2.9.3) occupy the mine land area that is considered as
substantial value habitat for all 15 species. All reptiles are protected, but since the species
listed are all widespread throughout montane habitats in Utah, none are treated as high- interest
species and therefore, are not individually discussed. It is doubtful if the development action
would seriously impact populations but it will destroy the habitat for individuals living in the areas
of total habitat destruction surrounding the mine portal, conveyor, storage facilities and access
roads.
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2.9.3 Endangered and Threatened Species

Passage of the Endangered Species Act of 1973 (Public Law 23-205) provided a legal basis for
establishment of lists of endangered and threatened plants and wildlife (Tables 2.9-4, 2.9-5, and
2.9-6).

According to National Wildlife Federation (1977), Dalton (1978) and the Federal Register
(1979), there are no endangered or threatened species of amphibians or reptiles, or any
threatened mammals that inhabit the south-eastern region of Utah. Dalton (1978), however,
indicates that one endangered species, the black-footed ferret, might be found in the Wasatch
Plateau east of the Skyline Drive. Durrant (1952) reports that he knows "...of no occurrence of
the black-footed ferret north of the Colorado River in Utah...". There are unconfirmed reports of
black-footed ferrett sightings east of Castle Dale and Ferron in Emery County, Utah. Many
hours have been spent trying to verify the presence of these animals. Up to now these efforts
have been unsuccessful. Observations on all of the Skyline lease and immediate surrounding
areas show no signs of prairie dog colonies nor sufficient ground squirrel populations to support
ferret populations (Fig. 2.9.3-A).

In recent decades, the bald eagle has recovered from the endangered status and is now listed
as threatened. Despite the recovery, very few nests have been identified in Utah as of 2000.
The golden eagle is quite common in Utah and is not listed as threatened or endangered. The
Skyline Mine permit area was flown in 2005 by DWR and no nests were identified for either
eagle.

Threatened and Endangered, and sensitive species were re-evaluated in 2012 as part of the
North Lease modification which extended the area approved for mining into portions of the Fish
Creek drainage. The lease modification encompasses approximately 770 acres. No
Threatened or Endangered, or sensitive species were identified in the lease modification.

2.9.4 Impact Analysis and Protection of Wildlife

Numerous precautions were taken during construction of Skyline Mine to protect the wildlife
resources. While the disturbances during the operational phase are greatly reduced, the
following concerns have been and are still being considered: (1) surface disturbance, (2) loss of
habitat, (3) noise, (4) human activity and (5) air pollution. Any one, all or a combination of the
above perturbations can impact terrestrial vertebrates.
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Surface Disturbance

Surface disturbance during construction was a major concern. Development radically modified
the acreage (Portal Area, South Fork breakout and water tank pad) of National Forest and of
private surface. The surface contours were leveled, filled or cut to construct roads, conveyors,
waste disposal site and portal and loadout facilities necessary to the project. These cut and fill
operations altered land forms and surface areas to conform to needs and modify natural surface
drainage patterns. Much of the area will to be undermined via underground techniques with
portions being subsided. (Final EIS on Development of Coal Resources in Central Utah, 1979).

In the summer and fall of 2001, the abandoned James Canyon county road was reopened to
allow for the construction of two ground water wells. A 16-inch pipeline was buried from the
wells to Electric Lake to transport ground water from the wells to the lake. The James Canyon
road will remain open to pick-up or similar vehicular traffic from its intersection with the
Monument Peak road to the drill holes for useful life of the wells. The wells may be operated for
the life of the mine. The section of the road in which the pipeline is buried has been reclaimed
and closed to traffic. The wells will be accessed periodically for inspections as needed. The
James Canyon road is gated and locked, thus restricting access to the general public. Skyline
Mine and Forest personnel have copies of the keys to the gate.

Effects on wildlife will be minimized by limiting access to the wells. No further construction in
this area is planned at this time. Future construction will be timed to minimize disturbance to
wildlife. Runoff from the road and well pad is treated through silt fences and/or a sediment pond
to eliminate off site impacts to the critical Yellowstone Cutthroat Trout habit found in James
Creek and Electric Lake. Water discharged from the wells is of similar quality found in James
Creek and thus will not adversely impact either the lake or stream.

Habitat Loss

The immediate area of the mine portal, access routes, coal conveyor corridor and loadout
facilities have been lost as habitat for wildlife, but the total acreage loss is small compared to
that available. Minimal critical habitat was disturbed. Revegetation of road cuts and fill areas
was initiated as soon
Revised: 11/02
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as was practical with concern given to revegetation with plant species that not only benefit, but
promote wildlife.

Subsidence

Surface disturbance associated with certain mining operations and techniques can be extremely
detrimental to terrestrial and aquatic vertebrates, but the mining technique proposed for use in
the Skyline Project minimizes much of the impact. Since no over burden is removed with
underground mining, the only potential problem is surface subsidence. The acres that will be in
part undermined will be subject to subsidence up to 70 percent of the thickness of the mined
coal, however, similarly mined areas in comparable habitats in New Mexico have experienced
less than 12 percent subsidence with little or no visible surface disturbance. This was
substantiated on a personal inspection tour by Dr. Smith. It is probable that the integrity of the
above ground terrestrial communities will generally remain status quo, with occurrence of
occasional fractures and minor slippages that will not be detrimental to vegetation or wildlife.
Since subsidence will occur systematically and in small areas at a given time as panels are
mined, the impact will be lessened. Only localized populations will be impacted and only for a
short while. Existing reproductive potential coupled with dispersal will facilitate almost
immediate recovery and negate the temporary population reduction.

Overland Coal Conveyor

One of the major surface disturbance impacts of concern to terrestrial wildlife was the
construction of an overland coal conveyor that due to necessity acted as a partial barrier to
normal wildlife movement patterns in, along and across Eccles Canyon.

The overland coal conveyor extends 2.1 miles down Eccles Canyon from the portal to the
storage facilities at the railroad loading area, and represents a barrier to normal big game
movements in the area. The potential impact of the conveyor as a barrier is now well
understood by wildlife specialists. A detailed design of the conveyor system showing the big
game crossings has been designed and approved by UDWR. Design and location of Big Game
passageways are shown on
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maps 3.2.3-3a thru 3.2.3-3h. To assure that state-of-the-art knowledge concerning big game
passage was implemented, the applicant has coordinated the detailed design with UDWR
personnel.

Loss of Habitat

The area loss to wildlife because of surface disturbance is minimal in comparison to the habitat
available adjacent to the disturbed areas. Refer to Plate 1.6-3 for the acreage for the disturbed
area and the permit area.

Because no surface disturbance is planned for the North Lease area, little or no effect to the
resident wildlife is expected. However, a review of the existing information and data of this and
adjacent areas was conducted.

Once the mining operation is completed and the structures dismantled, the area will be
revegetated to enhance the habitat for wildlife.
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Noise

Noise created from construction and operation of the mine and its facilities was initially of
consequence, but for most species will become inconsequential. With the possible exception of
cougar and elk, there are no wildlife species of concern that will be permanently impacted.
Wildlife will be initially disturbed and reproductive success possibly impaired but habituation will
occur thus allowing a return to normal.

Cougars do not readily habituate to noise, but they are usually in sufficiently low population
numbers and have such extensive ranges that they avoid the source of disturbance. This has
likely occurred already in the project area due to the high level of noise and activity already in
Eccles Canyon. Elk and noise are still an enigma. It is generally thought that elk will habituate
to noise and observations by Dr. Smith, during blasting for seismic studies on the Big Horn
Ranch, Utah, substantiate this. The observations to date, however, have been on elk in wide
open areas where they did not have to be in close contact with the noise. A concern is whether
elk will habituate sufficiently to the noise of the overland conveyor to use the underpasses.

Human Activity

Increased human activity can possibly cause the greatest impact. More people are actively
using and traversing the area on a work-day basis plus many are also utilizing the area for
recreation. More road kills of wildlife could occur and many of those people traversing and
utilizing the area may carry firearms in their vehicles and use them for target shooting of small
mammals, carnivores and even game species whether legal or not. Such action could seriously
impact the stability of many of our non-protected species but trophically the impact will not
cause a "domino effect." Removal of the herbivores will not cause radical declines in
populations of higher trophic level species, since the carnivores and raptors will also experience
declines.

Game and protected species could also be impacted but hopefully the laws of protection will
sufficiently deter such actions to minimize this impact.

Recreational use of the environs other than hunting will undoubtedly impact the wildlife of
concern, and will occur in all seasons of the year. It is especially important that wildlife not be
harassed

Revised: 9/04/02

2-103
INCORPORATED
12/02/02
during crucial periods in their life history. During winter, wildlife are
often in a delicate energy
Division of Oil, Gas & Mining
state. Unnecessary disturbance by man causes them to use up critical and limited energy
reserves that often results in mortality. In less severe cases, the fetus being carried by
gestating mammals may be aborted or absorbed thus reducing reproductive success and
productivity of the population. Impact, however, is reduced by the small number of species
wintering in the project area.

During breeding seasons, disturbance by man can negatively affect reproductive success by
disrupting territorial selection or defense, interrupting courtship displays and disturbing mating
animals. This could result in reduced reproductive success and ultimately in reduced population
levels.

During parturition, lactation and early in the rearing process, the increased potential for
disturbance of young animals could be determined. It is during this time that young animals
gain the strength and ability to elude predators and man. Undisturbed habitats allow the young
animals to develop in relatively unstressed situations and to utilize habitats that are secure from
predators. Disturbance by man can compromise this situation and result in abandonment of the
young by the female, increased accidents that result in mortality or increased natural predation.

Efforts are being made to educate employees associated with the mine operation in the Skyline
project area to the intricate values of the wildlife resources associated with the mine plan area.
Employees are advised not to unnecessarily harass or take wild- life. The Permittee has
extended an invitation to UDWR personnel to participate in these training sessions as
appropriate.

2.9.5

TERRESTRIAL WILDLIFE OF THE NORTH LEASE TRACT AREA

The North Lease Tract Area is located adjacent to the northernmost boundaries of the current
Skyline Mine permit area. Much of this area lies within and adjacent to Winter Quarters Canyon.

Because no surface disturbance is planned for this area, little or no effect to the resident wildlife
is expected. However, a review of the existing information and data of this and adjacent areas
was conducted.
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WILDLIFE STUDIES

Several wildlife studies have been done previously at and adjacent to the Skyline Mine area in
collaboration with the Utah Division of Oil, Gas & Mining (DOGM), Utah Division of Wildlife
Resources (DWR) and the USDA Forest Service (USFS). Because the North Lease Tract area
is so close in proximity to the active mine site, results from previous studies including literature,
field data, species lists, habitat classifications, and so on can be directly correlated. From these
studies, it has been reported that the area inhabits 73 mammalian, 8 amphibian and 23 reptilian
species.

In addition to these studies, Parrish (1992) conducted a study for wildlife occurrences in this
area. A copy of the final report has been included in this document. In this report assessment
of wildlife species potentially occurring in this area was conducted in three phases: 1) literature
review and compilation of available background data, 2) consultation with agency personal i.e.
DWR, USFS and the U.S. Fish and Wildlife Service (USFWS), and 3) aerial survey of the
project area from existing maps of raptor nests. For additional wildlife information refer to
Tables 2.9-1 through 2.9-3. and the Parrish (1992) Report.

Fishes

According to the study, no background information from a literature review was known to exist
on the occurrence of fishes within the study area, but at least eight species potentially occur in
drainages located within the project area. Moreover, redside shiner and mountain sucker have
been reported to occur in the creeks of Winter Quarters Canyon. Refer to Section 2.8 for
additional information pertaining to fish and macroinvertebrates.
Revised: 11/02

Herpetofauna

Also according to this study, no background information from a literature review was known to
exist on the occurrence of reptiles and amphibians within the study area. The area has the
potential habitat for at least 8 species of amphibians and 23 species of reptiles, most of which
were classified as Acommon@ in the table provided in the study.
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Mammals
At least 73 mammal species potentially occur in the area on a seasonal or year-round basis.
Furbearers
Approximately 10 furbearers potentially occur within the North Tract Lease or adjacent areas
including beaver, mink, bobcat, ringtail, long-tailed weasel, badger, striped and spotted skunk.
Game Species
At least 5 big game species (mountain lion, black bear, elk, moose, mule deer)are known to
occur in the project area. Three of these species (elk, moose and mule deer) occur on a regular
basis. The area has been categorized as high value summer habitat for mule deer, critical
value summer habitat for elk, and high value winter habitat of moose. DWR classifies hunts for
mountain lion and black bear as Aspecial@, because hunting is only allowed by special limited
permit, under special circumstances determined by the DWR.
Birds
No site-specific lists of birds have been prepared for the area, however, a list of potential
species for the project was included in the study. This list included 147 species that may occur
seasonally or year long. Of these species, at least 67 may be considered permanent residents.
The general area has several species of migratory waterfowl and shoreland birds due to its
proximity to wetland, riparian and open waters. Herons, egrets and migrant passerines are
likely to be seen using the area. Several species of upland game birds are also known to occur
in the foothill regions of the area including chukar, blue grouse, ruffed grouse, and sage grouse.
Mourning doves may also be common summer residents and nest in small trees of riparian
areas.
Surveys to determine the presence of the Northern Goshawk and the Northern Three-toed
Woodpecker will be conducted in the North Lease area in Spring 2005, prior to any longwall
mining being conducted. Details of the timing of the surveys and methods to be used are
outlined in Appendix A-2, ABiological Studies in the Winter Quarters Canyon Creek and Woods
Canyon Creek - A Study Plan@. In the event either or both of the birds are located, the
Permittee commits to implementing suitable protection method, in consultation with the
appropriate regulatory agencies (DOGM, USFS, DWR, etc.).
THREATENED & ENDANGERED SPECIES
Because no surface disturbance in planned for the North Lease Tract Area, no impact to
endangered, threatened, or otherwise sensitive species should occur.
Revised: 08-24-05
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2.9.5(a) Winter Quarters Ventilation Facility (WQVF)
Considerable work studying the wildlife has been conducted in Winter Quarters Canyon,
whether associated with the North Lease area of mining or exploration drilling. Various
wildlife surveys have been conducted every year from 2005 through 2008, with surveys
specifically conducted in the vicinity of the WQVF pad site in 2008 and 2009. To
summarize the affects of the WQVF surface disturbance on wildlife, a summary report
was drafted by Tetra Tech in 2009, and an additional survey by Western Land Services.
Both studies are provided in Appendix A-3, Volume 2. The following briefly identifies
the wildlife, their status, and the location of detailed analysis:
-

Herpetofauna: 2005 Mt. Nebo report (Appendix A-3, Volume 2); Minimal effects.
-Mammals: 2009 Tetra Tech report (Appendix A-3, Volume 2); Minimal effects.
- Game Species: 2009 Tetra Tech report (Appendix A-3, Volume 2): Minimal effects.

-Goshawk, Flammulated Owl and other Wildlife report (Appendix A-3, Volume 2);
Minimal effects / no owls found
-

T&E Species: 2006 through 2009 Tetra Tech reports (Appendix A-3 Volume 2)
None found.
-Noise:2009 Tetra Tech report; Minimal effects
-Habitat Loss: Minimal temporary habitat loss when compared to the extent similar
habitat in the surrounding area. The total affected area will be limited to
approximately eight (8) acres that will be returned to the pre-disturbance habitat at
reclamation.

Significant portions of the area have been previously disturbed through logging, grazing,
and historic mining uses. During development of the facility, daily activity will include
vehicle traffic and construction activities. After construction, the use of the canyon will
return to historic uses, with only an exhaust fan operation remaining. The WQVF will
not be accessed on a regular basis, most inspections of the fan and associated facilities
will be via underground access. The road is will not be opened for year-round use after
construction. Access will be limited by a locked gate.
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2.9.6 WILDLIFE OF THE SCOFIELD WASTE ROCK EXPANSION (-5 ac.)

The Scofield Waste Rock site expansion encompasses approximately 5.13 acres of ground
previously undisturbed by mining activities. The remainder of the approximately 37.5 acre
Waste Rock permit area was a pre-SMCRA, pre-disturbed site.

Because only a minimal amount of acreage is anticipated to be disturbed at one time
(approximately 3 acres) - and consistent with historic use of the site, little or no effect to the
resident wildlife is expected. However, a review of the existing information in conjunction with
additional studies was conducted.

Impact Analysis
The Waste Rock site is adjacent to the town of Scofield, Utah, and is considered a limited value
wildlife use or >occasional use area= since the area is used minimally as a big game migratory
area. Figures 2.9.1-A and 2.9.2-B illustrate the summer range, winter range, and migratory
routes for both elk and Mule deer. Utah Division of Wildlife personnel Leroy Mead, visited the
site in April 2007 and conversed with Utah Division of Oil, Gas, and Mining personnel in
September 2007 indicating impacts to big game would be minimal.

Impacts to Herpafuna are minimal because the drainages in the area are both ephemeral and
the expansion activities do not add any additional impact to the stream courses.

A raptor survey was conducted in 2007. Two red-tailed hawks were encountered within a 1/4mile of the site, but no goshawks were observed. An apparently inactive nest located
approximately 1/8-mile west-southwest of the site was observed. This nest was not noted
during a similar survey conducted in 1995. Skyline Mine has committed to observing the nest in
2008 to determine any use or activity. Findings will be reported in the Annual Report.

Threatened & Endangered Species
In 2007 the site was assessed for incidental species observations for the presence of
threatened, endangered and special status species, management indicator species and
important habitat (including elk calving, mule deer fawning, and sage grouse breeding and
nesting) and migratory bird use with the project area. Findings of the surveys support extension
of the Waste Rock area. The Scofield Waste Rock site does not have the correct habitat (too
high of elevation) for the threatened and endangered species listed for Carbon county, Utah.
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Habitat Loss
The amount of habitat loss due to surface disturbance is minimal when considering the
extent of similar surrounding habitat, and areas of contemporaneous reclamation that were
previously disturbed prior to the current mining activities. Disturbed areas will be minimized
to approximately 3 acres as the area is contemporaneously reclaimed. Noise and human
activity in the expansion area is consistent with the historic mining activities. Also, wildlife
studies indicates the surrounding area is used as a migratory route between summer and
winter ranges. Enhancement measures at reclamation will include the planting of seeds
and woody species seedlings that are diverse and palatable to wildlife, and a pond to be
used by both wildlife and livestock. The pond is being left intact at the landowner=s request
- historically the pond has only periodically retained a very limited water supply.
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INTRODUCTION
The Skyline Mine is located on the Wasatch Plateau in central Utah. This underground coal
mine plans to expand their North Lease mining activities northward into a new area called
“North Lease Expansion”. The new area is comprised of approximately 770 acres of land.
No surface disturbance from operations above-ground is planned for this area, however,
some surface subsidence does occur in areas following underground mining.

The vegetation of the entire permit area for the Skyline Mine was mapped several years ago.
In those areas where surface disturbance was planned, the plant communities that would be
impacted were quantitatively sampled along with “Reference Areas” that will eventually be
used for future revegetation success standards of the reclaimed areas. In the past, a
sensitive species inventory was also conducted for the entire permit area, at least where
above-ground operations and underground coal mining were being conducted.

Because the Skyline Mine is now planning to extend mining into a new area, the North Lease
Expansion, a review of the current lists of threatened, endangered or otherwise sensitive
plants and animals has been conducted, as well as the potential of their presence within the
permit area and a discussion about possible impacts from surface disturbance. This report
does not include raptor species; surveys for their presence have been addressed in separate
reports.

1

METHODS
A review of the most current information for those species that have been federally listed as
threatened or endangered by Utah counties was conducted. Additionally, a review of those
species listed as sensitive by the USDA Forest Service, Manti-La Sal National Forest was also
conducted.

Skyline Mine’s current vegetation map (VEGETATION TYPES; DWG. NO. 2.7.1-1a; Revision 5;
07/20/10) was used to note the plant communities that have been previously mapped in the
North Lease, including the expansion area. This review assisted in the determination of the
potential for each threatened, endangered or sensitive (TES) species. The review did not
include fieldwork or onsite TES surveys of these species in the North Lease Expansion area.

RESULTS
Table 1 shows the list of federally listed plant and animal species for Carbon and Sanpete
Counties, Utah, the counties in which the North Lease Expansion is located. The table also
provides the status of each species and remarks as to the likelihood of occurrence in the
North Lease Expansion area as well as comments about potential impacts that could be
caused by mining underground and the subsequent surface subsidence that could occur.
Table 2 shows the similar information for those species listed as sensitive in the Manti-La Sal
National Forest.
2

Table 1: Federally listed threatened, endangered & candidate species in Sanpete and Carbon
Counties, Utah. The table includes notes regarding potential impacts to them as a result of the
proposed underground coal mining in the Skyline Mine’s North Lease Expansion.
NOTE: This list was compiled using known species occurrences and species observations from the Utah Natural Heritage
Program’s Biodiversity Tracking and Conservation System (BIOTICS). This list includes both current and historic records.
(Last updated on January 12, 2012).

Scientific Name

Common Name

Astragalus montii

Heliotrope m ilkvetch

Status*
T

Site-Specific Notes
This species is known to occur only in Flagstaff
Limestone, a formation that is not present in
the North Lease Expansion area.
There should be no impacts to this species as
a result of underground mining in the area.

Canus lupus

Gray Wolf

E

Although once common in Utah, the gray wolf
was extirpated (exterminated) from the state by
early settlers. Although they have been
reintroduced in adjacent states, and may move
into the state, efforts for reintroduction to Utah
is not known.
There should be no impacts to this species as
a result of underground mining in the area.

Centrocercus urophasianus

Greater
sage-grouse

C

Greater sage-grouse inhabit sagebrush zones
in Utah’s mountain valleys and foothills. No
brooding or winter habitat for this species is
shown on the DWR database.
There should be no impacts to this species as
a result of underground mining in the area.

Cynomys parvidens

Utah prairie-dog

T

Habitat for this prairie-dog does not exist in the
North Lease Expansion area.
There should be no impacts to this species as
a result of underground mining in the area.

Gila cypha

Hum pback chub

E

Humpback chubs in Utah are now confined to
a few white-water areas in the Colorado,
Green, and White Rivers.
These rivers do not occur in the study area and
above-ground operations are not planned that
could cause surface disturbance in the North
Lease Expansion. Accordingly, no
downstream impacts to the Colorado River
system will occur.
There should be no impacts to this species as
a result of underground mining in the area.
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Table 1: Federally listed threatened, endangered & candidate species in Sanpete and Carbon
Counties, Utah. The table includes notes regarding potential impacts to them as a result of the
proposed underground coal mining in the Skyline Mine’s North Lease Expansion.
NOTE: This list was compiled using known species occurrences and species observations from the Utah Natural Heritage
Program’s Biodiversity Tracking and Conservation System (BIOTICS). This list includes both current and historic records.
(Last updated on January 12, 2012).

Gila elegans

Bonytail

E

The bonytail is a very rare minnow originally
native to the Colorado River system.
This river habitat does not occur in the study
area and above-ground operations are not
planned that could cause surface disturbance
in the North Lease Expansion. Accordingly, no
downstream impacts to the Colorado River
system will occur.
There should be no impacts to this species as
a result of underground mining in the area.

Lynx canadensis

Canada lynx

T

State of Utah, Division of Wildlife Resources
(DWR) distribution maps show that the general
area on the Wasatch Plateau in Sanpete
County may be “critical habitat” for this
species.
The Canada lynx range extends from Canada
and Alaska south to Maine, the Rocky
Mountains, and also to the Great Lakes region.
DWR biologists state that, although sightings
of the Canada lynx in Utah over the past
twenty years are exceedingly rare, the USDA
Forest Service recently announced that
Canada lynx hair was found in the Manti-La
Sal National Forest during 2002.
The preferred habitat of the Canada lynx is
montane coniferous forest, where it often hunts
snowshoe hares. Coniferous forests are some
of the plant communities in the North Lease
Expansion area.
If the Canada lynx happen to be present in the
North Lease Expansion area, and if
subsidence were to occur, it would likely have
little or no impact on the species.

Mustela nigripes

Black-footed ferret

Ex

Black-footed ferret habitat is primarily prairie
grasslands. The ferret has a diet consisting of
almost 90% prairie dogs. This habitat and food
source does not occur in the study area.
There should be no impacts to this species as
a result of underground mining in the area.

Penstemon grahamii

Graham
beardtongue

T
(P)

Penstemon grahamii is uncommon and mostly
found on shale and talus ledges in the Green
River formation. This formation does not
outcrop in the North Lease Expansion area.
There should be no impacts to this species as
a result of underground mining in the area.
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Table 1: Federally listed threatened, endangered & candidate species in Sanpete and Carbon
Counties, Utah. The table includes notes regarding potential impacts to them as a result of the
proposed underground coal mining in the Skyline Mine’s North Lease Expansion.
NOTE: This list was compiled using known species occurrences and species observations from the Utah Natural Heritage
Program’s Biodiversity Tracking and Conservation System (BIOTICS). This list includes both current and historic records.
(Last updated on January 12, 2012).

Ptychocheilus lucius

Colorado
pikem innow

E

The Colorado pikeminnow is a fish that prefers
medium to large rivers. With the loss of
habitat they are now restricted to the upper
Colorado River system.
This river habitat does not occur in the study
area and above-ground operations are not
planned that could cause surface disturbance
in the North Lease Expansion. Accordingly, no
downstream impacts to the Colorado River
system will occur.
There should be no impacts to this species as
a result of underground mining in the area.

Sclerocactus wetlandicus

Uinta Basin
hookless cactus

T

Sclerocactus wetlandicus (also known as S.
glaucus and S. whipplei var. roseus ) generally
occurs on cobblely, gravelly, or rocky surfaces
on river terrace deposits along the White and
Green Rivers of Utah..
Sclerocactus wetlandicus occurs on varying
exposures, but is more abundant on south
facing exposures, and on slopes to about 30
percent grade; it is most abundant at the point
where terrace deposits break from level tops to
steeper side slopes.
Plant communities and species associated
with this species are bud sage, shadscale,
black sagebrush and horsebrush.
There is no habitat for this cactus at or
adjacent to the North Lease Expansion area.
There should be no impacts to this species as
a result of underground mining in the area.

Ursus arctos

Brown bear

T
Extirpated

The brown or grizzly bear was extirpated from
Utah in the 1920s. It probably once occurred
in the Wasatch Plateau.
Although this project area my be suitable
habitat for the brown bear, it does not presently
exist there.
This habitat would not be impacted by the
proposed mining in the area in a way that
would negatively affect this species’ habitat.
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Table 1: Federally listed threatened, endangered & candidate species in Sanpete and Carbon
Counties, Utah. The table includes notes regarding potential impacts to them as a result of the
proposed underground coal mining in the Skyline Mine’s North Lease Expansion.
NOTE: This list was compiled using known species occurrences and species observations from the Utah Natural Heritage
Program’s Biodiversity Tracking and Conservation System (BIOTICS). This list includes both current and historic records.
(Last updated on January 12, 2012).

Xyrauchen texanus

Razorback sucker

E

This species prefers slow backwater habitats
and impoundments in the Colorado River
system. DWR distribution maps of this species
for Carbon County shows to occur near the
Green River in extreme eastern portion of the
county.
This river and others do not occur in the study
area. Above-ground operations are not
planned that could cause surface disturbance
in the North Lease Expansion. Accordingly, no
downstream impacts to the Colorado River
system will occur.
There should be no impacts to this species as
a result of underground mining in the area.

* Status
C = Candidate
E = Endangered
T = Threatened
Ex = Extirpated
P = Proposed
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Table 2: Sensitive species with known distribution or habitat in the Manti-La Sal National Forest.
The table includes notes regarding potential impacts to them as a result of the proposed
underground coal mining in the Skyline Mine’s North Lease Expansion. (Raptors were not included).
NOTE: This list was compiled using information from the USDA Forest Service Intermountain Region. (Last updated on July 27, 2011).

Allium geyeri var. chatterleyi

Chatterley Onion

There is not much habitat for this plant
species in the North Lease Expansion.
Furthermore, according to Welsh et al, A
Utah Flora (2008), it has not been collected in
Carbon or Sanpete counties – it is a San
Juan County endemic.
Therefore, any subsidence from underground
mining would not impact this species.

Androsace chamaejasme ssp.
carinata

Sweet-flowered rock
jasm ine

In Utah, this plant species is mostly known to
be in alpine tundra habitat and in the La Sal
Mountains.
This habitat does not exist in the North Lease
Expansion.
Therefore, any subsidence from underground
mining would not impact this species.

Aquilegia flavescens var.
rubicunda

Link Trail colum bine

This plant has been collected quite often by
the author, and always at the south end of the
Wasatch Plateau in shady or wet areas in
Castlegate Ss formation. Welsh et al. 2008
calls the species an Emery and Sevier
County Endemic.
Although it is possible it could exist in the
North Lease Expansion area, with the limited
habitat there, it is unlikely.
There should be no impacts to this species
as a result of underground mining in the area.

Astragalus iselyi

Isely’s m ilkvetch

This endemic plant has only been collected in
Morrison and Paradox formations in pinyonjuniper and salt desert shrub communities.
These formations and habitats are not found
in the North Lease Expansion area.
There should be no impacts to this species
as a result of underground mining in the area.

Bufo boreas

Boreal Toad

The boreal toad occupies relatively higher
elevation habitats when compared to other
western amphibians. DWR has historical
records that is occured in elevations from
5,150 ft to nearly 10,500 ft. In 2004,
Thompson et al. documented the toad
historical and current populations. At that
time no breeding populations were shown in
the Wasatch Plateau on their map. However,
historically, there were observations in the
Wasatch Plateau in 3 locations including near
Ephraim, Fairview and Juab.
A survey for boreal toads was conducted in
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Table 2: Sensitive species with known distribution or habitat in the Manti-La Sal National Forest.
The table includes notes regarding potential impacts to them as a result of the proposed
underground coal mining in the Skyline Mine’s North Lease Expansion. (Raptors were not included).
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Winter Quarters and Woods Canyons
(including their tributaries) in the North Lease
area by Mt. Nebo Scientific (2005). No toads
were found at that time. Conclusions in the
study suggested that the lack of suitable
habitat to be responsible for their absence.
The bottomline here is there may be some
small isolated springs and wetlands in the
North Lease Expansion area, but these
habitats are limited and, judging from
historical records, likelihood for the presence
of toads in the area seems remote.
Nonetheless, if subsidence impacted these
sites, and the toads were present, these
populations could be impacted.

Centrocercus urophasianus

Greater sage-grouse

Refer to Table 1 for information about this
species.

Coccyzus americanus

Yellow-billed cuckoo

The DWR information reports that historically,
cuckoos were probably common to
uncommon summer residents in Utah and
across the Great Basin. The current
distribution of yellow-billed cuckoos in Utah is
poorly understood, though they appear to be
an extremely rare breeder in lowland riparian
habitats statewide.
There are few riparian areas in the North
Lease Expansion area and their distribution is
not known. The occurrence of the bird in the
study area would be extremely unlikely.
There should be no impacts to this species
as a result of underground mining in the area.

Corynorhinus townsendii
townsendii

Townsend’s W estern BigEared Bat

In Utah, the Townsend's big-eared bat usually
occurs in elevations below 9,000 ft. These
bats occur in many types of habitats and are
often near forested areas like those in the
project area. They are often found in caves,
mines, and buildings that are used for day
roosting and winter hibernation (DWR).
It is possible that this species could occur in
the project area, but the proposed
underground mining would have very little
impact to its habitat (unless there is an
unknown cave in the project area that
subsequent subsidence impacted).

Cryptantha creutzfeldtii

Creutzfeldt-flower cryptanth

This plant grows primarily in heavy soils
derived from Mancos Shale and shadscale
associated plant communities. This habitat is
not in the North Lease Expansion area.
There should be no impacts to this species
as a result of underground mining in the area.
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Cymopterus beckii

Pinnate spring-parsley

This is an endemic plant known in Utah only
in Wayne and San Juan Counties.
There should be no impacts to this species
as a result of underground mining in the area.

Draba abajoensis

Abajo peak draba

In Utah, Draba abajoensis (or D. spectabilis)
has most often been collected in the Abajo
and La Sal Mountains in San Juan and Grand
Counties; it is much less commonly collected
in the southern Wasatch Plateau in Emery
County. It is possible, but highly unlikely, that
this plant could exist in the North Lease
Expansion area of Carbon or Sanpete
Counties.
There should be no impacts to this species
as a result of underground mining in the area.

Erigeron mancus

La Sal daisy

Like the common name suggests, the La Sal
daisy grows at high elevations in the La Sal
Mountains in southeastern Utah. It is
endemic to that portion of Utah.
There should be no impacts to this species
as a result of underground mining in the area.

Erigeron kachinensis

Kachina daisy

A Colorado Plateau endemic, this plant
species has only been collected in
southeastern Utah in San Juan County.
There will be no impacts to this species as a
result of underground mining in the area.

Euderma maculatum

Spotted bat

DWR database report that spotted bats may
be found in a variety of habitats, ranging from
deserts to forested mountains; they roost and
hibernate in caves and rock crevices.
Like the Townsend’s western big-eared bat
reported above, is possible that this species
could occur in the project area, but the
proposed underground mining would have
very little impact to its habitat, unless there is
an unknown cave or rock crevice in the
project area that subsequent subsidence
impacted.

Hedysarum occidentale var.
canone

Canyon sweetvetch

The author has collected this plant on
numerous occasions. The plant could be in
the North Lease Expansion area but its
habitat is probably limited there. Even though
it is considered a sensitive species, the plant
can be locally abundant on the Wasatch
Plateau and Book Cliffs.
There should be no impacts to the overall
populations of this species as a result of
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underground mining in the area.

Lomatium latilobum

Canyonlands lom atium

This is a Navajo Basin endemic species that
grow in Entrada Ss in San Juan and Grand
Counties in Utah; it also can be found in
Mesa County, Colorado. Its habitat and
geologic formation is not found in the North
Lease Expansion area.
There should be no impacts to this species
as a result of underground mining in the area.

Oncorhynchus clarki pleuriticus

Colorado River cutthroat
trout

DWR distribution maps do not show this fish
in the area. This cutthroat trout is now rare in
its historic range – the upper Colorado River
drainage of Utah, Wyoming, Colorado,
Arizona, and New Mexico. The Colorado
River cutthroat trout only occurs naturally in
isolated high-elevation headwater streams.
No stream habitat that could support this
species exists in the North Lease Expansion
area.
There should be no impacts to this species
as a result of underground mining in the area.

Oncorhynchus clarki utah

Bonneville cutthroat trout

DWR distribution maps do not show this fish
in the area. Additionally, their database states
that “pure Bonneville cutthroat trout are rare
throughout their historic range, but several
Utah populations exist, including populations
in Bear Lake and Strawberry Reservoir”.
No stream habitat that could support this
species exists in the North Lease Expansion
area.
There should be no impacts to this species
as a result of underground mining in the area.

Ovis canadensis
(O. c. canadensis)
(O. c. californiana)
(O. c. nelsoni)

Bighorn Sheep includes:
(Rocky Mountain bighorn sheep,
California bighorn sheep, and
desert bighorn sheep)

DWR distribution maps suggest none of
these 3 subspecies occur in the study area,
probably a consequence of the lack of rugged
and rocky terrain that they prefer.
There should be no impacts to this species
as a result of underground mining in the area.

Picoides tridactylus

Three-toed woodpecker

In Utah, this woodpecker nests and winters in
coniferous forests, one of the common
communities in the North Lease Expansion
area. They generally nest above 8,000 ft
elevation in this state (DWR 1998, Hill et al.
2001). They can remain on their territories
year-round, and with the Wasatch Plateau’s
recent bark beetle infestations where the
woodpeckers seem to thrive, they are
probably common in the area.
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A survey for three-toed woodpeckers was
conducted in the North Lease Area by Mt.
Nebo Scientific (2005). Although several
drumming sounds were identified, they all
turned out to be hairy woodpeckers. No threetoed woodpeckers were observed at that
time.
It is possible that this species could occur in
the expansion area, but the proposed
underground mining and any subsequent
subsidence would have very little impact to its
habitat (unless it caused downing of a
significant amount of beetle infested trees).

Rana luteiventris

Colum bia spotted frog

In Utah, numerous springs occur in the
Bonneville Basin which encompasses an
area that was once covered by the ancient
Lake Bonneville. Several aquatic species
have maintained an existence in these
springs including the Columbia spotted frog
(Conservation Agreement and Strategy,
DWR). Consequently, populations of these
frogs are highly fragmented.
DWR biologists also report that very little
information is available, particularly,
quantitative information, on the historic
occurrence of spotted frog in Utah. Results
from a survey by Ross (1993) indicated that
the closest population of spotted frog to the
project area was at lower elevations in the
San Pitch River near Fairview, Utah.
A survey for spotted frogs was conducted in
Winter Quarters and Woods Canyons
(including their tributaries) in the North Lease
Area by Mt. Nebo Scientific (2005). No frogs
were found at that time. Conclusions in the
study suggested that the lack of suitable
habitat to be responsible for their absence.
Like to boreal toad findings above, the
bottomline here is there may be some small
isolated springs and wetlands in the North
Lease Expansion, but these habitats are
limited and, judging from historical records,
likelihood for the presence of toads in the
area seems remote. Nonetheless, if
subsidence impacted these sites, and the
toads were present, these populations could
be impacted.
It is unlikely the spotted frog occurs in the
project area, so there should be no impacts to
this species as a result of underground
mining there.
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Salix arizonica

Arizona willow

In Utah, this plant has been collected more
south of the project area in Garfield, Iron,
Sanpete and Sevier Counties on the
Wasatch, Paunsaugunt, Fish Lake, and
Markagunt Plateaus.
It is possible that this species could also
reach far enough north to be found in the
North Lease Expansion area. That said, it is
unlikely with the limited riparian habitat that
exists in the lease area, that any subsidence
disturbance would impact the overall
populations in Utah.

Senecio musiniensis

Musinea groundsel

Although a Wasatch Plateau endemic, this
plant has only been found in Flagstaff
Limestone barrens, a formation and habitat
that is non-existent in the North Lease
Expansion area.
There should be no impacts to this species
as a result of underground mining in the area.

Silene petersonii

Maguire cam pion

This Utah endemic plant has only been
collected in Claron and Flagstaff Limestone
formations, neither of which exist in the North
Lease Expansion area.
There will be no impacts to this species as a
result of underground mining in the area.
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112.500 Legal or Equitable Owner of the Surface and Mineral Properties
to be Mined [unchanged]
Skyline Mines is operated on a leasehold interest owned by Canyon Fuel Company, LLC. The
land on which the mining is to occur, except for a small tract in Carbon County, is a part of the
Manti-La Sal National Forest four miles southwest of Scofield, Utah in Eccles Canyon. The
permit area also includes areas for use as access roads and rail loading facilities located in
Township 13 South, Range 7 East over portions of Sections 17 and 18. Right-of-way and
surface easements are also included for construction of a coal conveyance system from the
mine portal area down Eccles Canyon to the coal storage and loadout facility at the mouth of the
canyon. In addition to the above, the permit area includes an area of leased surface rights for
use as access roads and a waste site from the George Telonis Estate, (Fontini Telonis et al,
P.O. Box A.D., Price, Utah 84501) located in Township 13 South, Range 7 East, SLM, Section
4: SW 1/4, NW 1/4, consisting of approximately 27.83 acres.

Various organizations hold interests, as overriding royalty interests, in and to the coal within the
permit area boundaries. The identified holders of overriding interests are:
Kanawha and Hocking Coal and Coke Company
P.0. Box 507
Clear Creek, Utah 84501
Routt County Development, Ltd.
c/o Energy Fuels Corporation
Three Park Central
Suite 900
1515 Arapahoe
Denver, Colorado 80202
No area within the lands to be affected by surface operations and facilities or within the area of
coal to be mined is under a real estate contract.

112.600 Owners of Record of Property Contiguous to Proposed Permit
Area
The following list, contains the names and addresses of all owners of surface lands contiguous
to the permit boundary and are illustrated on Drawing 1.6-1 (excluding the waste rock disposal
area):
INCORPORATED
12/02/02
Division of Oil, Gas & Mining
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Utah Power & Light Company
1407 West North Temple
Salt Lake City, Utah 84110

Nick and Koula Marakis
150 East 1st South
Price, Utah 84501

Helen Marakis
160 East 1st South
Price, Utah 84501

Bessie Oman (Milton)
61 South Main
Salt Lake City, Utah 84115

United States of America
Department of Agriculture
U.S. Forest Service
599 West Price River Drive
Price, Utah 84501

Greek Orthodox Church (Helinic)
P.O. Box 688
Price, Utah 84501

Virginia W. Mower
56 West 200 South
Fairview, Utah 84629

Union Pacific Railroad
1416 Dodge Street
Omaha, Nebraska 68179-0001

David G. and Rene L. Cunningham
995 East Hillside Drive
Kanawha & Hocking Coal & Coke Co.
Provo, Utah 84604
P.O. Box 507
Clear Creek, Utah 84501
George E. Liodakis
Euray Allred
2655 E. Chalet Circle
P.O. Box 35
Sandy, Utah 84093
Fountain Green, Utah 84632
The following list contains the names and addresses of the owners of mineral acreage
contiguous to the mine permit boundary and are illustrated on Drawing 1.6-2 (excluding the
waste rock disposal area and rail loadout):
Carbon County, Utah
Court House
Price, Utah 84501
Peper Estate
975 West 600 South
Orem, Utah 84058
C&B Coal
975 West 600 South
Orem, Utah 84058
Utah Power and Light Company
1407 West North Temple
Salt Lake City, Utah 84110
James and Linda Tracy
3148 North Timpview Drive
Provo, Utah 84604
6-2-10

United States of America
Department of the Interior
Bureau of Land Management
2370 South 2300 West
Salt Lake City, Utah 84119
Ark Land
City Place One Suite 300
St. Louis, Missouri 63141
Energy Fuels
Three Park Central, Suite 900
1515 Arapahoe
Denver, Colorado 80202
David G. and Rene L. Cunningham
995 East Hillside Drive
Provo, Utah 84604
INCORPORATED
07/29/10
Division of Oil, Gas & Mining

1-20

State of Utah
SITLA
675 East 500 South
Salt Lake City, UT 84102-8212

Hanson Natural Resources
C/O Peabody Resources
301 North Memorial Drive, Suite 310
St. Louis, MO 63102

The following list contains the names and addresses of the owners of the lands contiguous to
the waste rock disposal area:
Surface:

Fontini Telonis, et al
P.O. Box AD
Price, Utah 84501

Coal:

Western Reserve Coal Company
Denver, Colorado

112.700 MSHA Numbers [unchanged]
Since the mining operations comprising the Skyline Mining Project will utilize surface facilities in
the same general area and will mine generally the same area in horizontal extent, the
operations are treated in this Mining Permit Application as a single mining operation to be
known as the “Skyline Mines.” The “Skyline Mines” will involve a multiseam mining operation of
three coal seams with certain areas being mined sequentially at different depths with slight
variations due to geological and mining restraints. To distinguish the operations of mining one
seam from the others, each operation has been named individually:

Mine Operation

Seam to Be Mined

Skyline Mine No. 1

Upper O’Connor

Skyline Mine No. 2

Lower O’Connor “A”
Lower O’Connor “B”
Flat Canyon Seam (If economical)

The mine Safety and Health Administration numbers for the Skyline Mines are:

Skyline Mine No. 1 - 42-01435
Skyline Mine No. 3 - 42-01566

Revised 11/02
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Table 1.114
Lease Acreage, Coal and Surface Ownership

Total
Lease
Acres

Date of
Issuance

U‐147570

2,092.70

1‐May‐65

BLM

USFS

U‐0142235

520

1‐Oct‐64

BLM

USFS

U‐073120

557.22

1‐Feb‐64

BLM

USFS

U‐044076

2,479.32

1‐Sep‐65

BLM

USFS

121.50

27‐Mar‐01

BLM

USFS

1,439.40

1‐Mar‐62

BLM

USFS

Lease No. or Entity

U‐020305

Coal
Ownership Surface Ownership

3,291

1‐Sep‐96

BLM

USFS, D.Euray Allred & Madelyn E. Allred Trust

770.52

2‐Apr‐12

BLM

USFS, D.Euray Allred & Madelyn E. Allred Trust

UTU‐67939

200

C&B Energy

Carbon County

30‐Jul‐02 C&B Energy Koula Marakis, Trust: George E. & Helen Liodakis & Liodakis Ranch

65

1‐May‐74

625

1‐Aug‐02

Carbon
County
Carbon
County

Canyon Fuel Company, LLC., Milton D. Oman, LTD,
Koula Marakis, Trust: George E. & Helen
Liodakis & Liodakis Ranch

Ark Land Company
Pacificorp

160
925.16

Ark Land
20‐Dec‐10 Company
1‐Feb‐99

D. Euray Allred & Madelyn E. Allred Trust
Pacificorp Utah Power & Light
G.W. Mower Family Partnership LTD.

Federal Coal
Acreage
Non‐Federal Coal
Acreage

11,271.66
1975.16

Total Lease Acres 13,246.82
Leasehold interests involve all or part of the leases which have been subleased and/or assigned to Canyon Fuel Company, LLC.
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112.800 Interest in Contiguous Lands
Interest of Canyon Fuel Company, LLC in Contiguous Areas

(Excerpt from Permit Application on File with Utah DOGM)

See General Chapter 1
For information previously listed in pages
1-26 through 1-29

114 Right-of-Entry Information
The Skyline Mines will be operated on the leasehold interests owned by Canyon Fuel Company, LLC. The
lands on which mining is to occurs includes part of the Manti-LaSal National Forest, and both county and
private leases (see Drawings 1.6-1 and 1.6-3 of the unmodified permit). Post mining land use of National
Forest lands are outlined in the approved Manti-La Sal Forest Land Use Management Plan. The waste rock
disposal area and Winter Quarters Ventilation Facility are on private land as also shown on Drawing 1.6-1.
The leasehold interests involve all or a part of the following coal leases, which have been subleased and/or
assigned to Canyon Fuel Company, LLC (additional information provided on Table 114.1):
Federal Lease
Issued to

Date of Issuance
Utah - 020305
Utah - 044076
Utah - 0142235
Utah - 0147570
Utah - 073120
Utah - 67939

Tract 1
Tract 2

County Lease
Carbon County Coal Lease
Carbon County Coal Lease

Emmett K. Olson
Armeda N. McKinnon
Malcolm N. McKinnon
Malcolm N. McKinnon
Independent Coal and
Coke Company
Coastal States Energy Co.
Canyon Fuel Company, LLC
Issued to
Kanawha and Hocking
Coal and Coke Company
Canyon Fuel Company, LLC

03/01/62
09/01/65
10/01/64
05/01/65
02/01/64
09/01/96
04/02/12
Date of Issuance

5/1/74

Private Lease
Issued to
UP&L Tract
Canyon Fuel Company, LLC
C&B Energy
Canyon Fuel Company, LLC
Peabody Natural Resources
Ark Land Company
Company (formerly known as Hanson Natural Resources Company)
The legal descriptions of the above listed coal leases are:
Federal Coal Lease Serial #Utah-020305
T. 13 S., R. 6 E., SL Meridian. Utah
Sec. 13:
SW-1/4 SW-1/4 (Lot 7);
Sec. 14:
SE-1/4 SE-1/4;
Sec. 23:
E-1/2 E-1/2;
Sec. 24:
W-1/2 NW-1/4, SE-1/4 NW-1/4, S-1/2;

05/15/02
Date of Issuance
2/1/99
8/1/02
12/16/10

Revised 4-25-12
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Sec. 25:

All (Lots 1 thru 4, S-1/2 N-1/2, S-1/2);

Sec. 26:

E-1/2 E-1/2;
containing 1,439.40 acres;

Federal Coal Lease Serial #Utah-044076

T. 13 S., R. 6 E., SL Meridian. Utah
Sec. 26: W-1/2 E-1/2, W-1/2;
Sec. 27: Lots 1, 2, 3, 4, E-1/2, E-1/2 W-1/2,
Sec. 34: Lots 1, 2, 3, 4, 5, 6, 7, 8, and S-1/2
Sec. 35: Lots 1, 2, 3, 4, 5, 6, 7, NE-1/4, E-1/2 NW-1/4, NE-1/4 SW-1/4,
N-1/2 SW-1/4;
containing 2,479.32 acres;

Federal Coal Lease Serial #Utah-0142235

T. 13 S., R. 6 E., SL Meridian. Utah
Sec. 11: S-1/2 S-1/2;
Sec. 14: W-1/2, SW-1/4 SE-1/4;
containing 520.00 acres;

Federal Coal Lease Serial #Utah-0147570

T. 13 S., R. 6 E., SL Meridian, Utah
Sec. 10: Lots 3 and 4, E-1/2 SW-1/4 and SE-1/4;
Secs. 15 and 22: All;
Sec. 23: W-1/2 E-1/2 and W-1/2;
containing 2,092.70 acres;

Federal Coal Lease Serial #Utah-073120

T. 13 S., R. 6 E., SL Meridian, Utah
Section 13: Lots 1, 2/ 3, 4, 5, 6, 8;
Section 14: NE-1/4, N-1/2 SE-1/4;

Revised 11/02
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12/02/02
Division of Oil, Gas & Mining

Section 24: NE-1/4 NW-1/4;
containing 557.22 acres
Federal Coal Lease Serial # UTU - 67939
Tract 1 T.12 S., R.6.E., SL Meridian, Utah
Section 26, S2SE, SESW
Section 34, Lots 1-4, S2NE, SENW, E2 SWNW, N2S2
Section 35, all
T.13S., R.6E., SL Meridian, Utah
Section 2, all
Section 3, all
Section 10, Lots 1-2, NE, E2NW;
Section 11, N2, N2S2
containing 3,291.0 Acres
Tract 2 T.12S, R.6E., SLM, Utah
Sec. 25, lots 3 and 4, SW1/4NE1/4, W1/2SE1/4, SW1/4
Sec. 26, lots 1-4, N1/2S1/4, SW1/4SW1/4
Sec. 34, NE1/4NE1/4
Containing 770.52 Acres
Carbon County Coal Lease
Township 12 South. Range 6 East SLB&M
Section 36: S1/2S1/2
containing 160.0 Acres
Township 13 South. Range 6 East SLB&M
Section 1: W1/2
Section 12: NW1/4NW1/4, SW¼SW¼
Section 24: Portion of W1/2 NE1/4
containing 465 Acres more or less
Pacificorp Coal Lease
Township 14 South, Range 6 East, SLB&M
Section 2: Lots 1, 2, 3, and 4; S1/2N1/2;S1/2 (All)
Section 3: Lots 1 and 2; S1/2NE1/4; E1/2SE1/4; E1/2W1/2SE1/4;
NW1/4NW1/4SE1/4
containing 925.16 acres more or less
C&B Energy
Township 13 South. Range 6 East SLB&M
Section 1: W1/2SE1/4;
Section 12: NW1/4SW1/4, SW1/4NW1/4, NE1/4NW1/4
containing 200 acres more or less
Ark Land Company (formerly Hanson Natural Resources)
Township 12 South, Range 6 East SLB&M
Section 36: N1/2SW1/4, S1/2NW1/4

containing 160 acres more or less
Revised 4-25-12
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The leases above listed are subject to that certain Exchange Agreement date September 9, 1975
INCORPORATED
between Valley Camp of Utah, Inc. (now White Oak Mining and Construction)
and Energy Fuels
02/09/11
Corporation, a Colorado corporation. The effect of the Exchange Agreement was to transfer the
Division of Oil, Gas & Mining
ownership of coal rights such that Energy Fuels Corporation (now owned by Canyon Fuel
Company, LLC) owns or controls the coal which is located north and west of the Connelville Fault.
The Connelville Fault is the south-easterly boundary of the Skyline permit area, and the general
location of the fault is shown on Drawing 1.6-1. Actual location of the fault may vary when
encountered throughout actual mining operations. Where discrepancies exist between written text
and field conditions, field conditions governed by a mutually acceptable agreement with White Oak
Mining Company. The result of this agreement is that only a portion of the originally leased
property is controlled by Canyon Fuel Company, LLC and is included in the permit area.
The right to enter the leaseholds conveyed by the Federal Coal leases in conferred to the lessees
by the Mineral Leasing Act of 1920 and leases themselves. Approximately 10,374 acres are
contained in the leaseholds of the leases (DWG No. 1.6-3). This is an Autocad ® generated
number and the actual acreage may vary from this number with an actual ground survey. Due to
limiting factors of “no or thin coal areas and vertical seam proximity area,” restrictions of the
Exchange Agreement or other restraints, underground coal mining will occur only on a portion of
the Federal leases.
The right to enter the leasehold conveyed by Pacific Corporation is conferred to the lessees by the
contract entered by the two parties on February 1, 1999, a copy of which is included in Appendix
117a of this chapter. The rights to enter the leaseholds in Section 12, T13S, R6E conveyed by
Carbon County and C&B Coal were conferred to the lessees by the contract entered by the parties
on July 30, 2002, a copies of which is included in Appendix 117a.

The permit area will include, in addition to leaseholds of the Federal Coal leases, areas for access
roads, conveyor belts, utilities and facilities for loading unit trains and associated facilities. Rightsof-way and surface easements acquired originally by Coastal States Energy Company and Skyline
Coal Company, and now owned by Canyon Fuel Company, LLC, allow, among other rights, the
right to construct, operate, and maintain coal storage and train load-out facilities at the mouth of
Eccles Canyon. These rights to enter, construct, operate, and maintain facilities were conferred by:

(1)

Surface lease and easement agreements dated August 6, 1976 and April 24, 1981 and
entered into by and between Helen, Nick, and Koula Marakis and Kanawha and Hocking
Coal and Coke company allow the exclusive use and possession of the surface of the
subject lands for purposes of granting access to and ingress and egress to and from other
properties as well as other rights incidental to the transportation of coal across the leased
acreage.

Revised 11/02
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On August 3, 1978, Energy Fuels Corporation conveyed its exclusive
and perpetual easement to
INCORPORATED

12/02/02
Coastal States Energy Company (and now Canyon Fuel Company, LLC) for the
purpose of constructing and
Division of Oil, Gas & Mining
maintaining a temporary coal storage and loading facility. The easement had been initially granted by Leon
J. Nicolaides, et al., to Kanawha and Hocking Coal and Coke Company, Energy Fuels Corporation's
predecessor in title.

(3)

A Lease Agreement dated June 10, 1982 between Fotini Telonis, et al, and the Permittee grants the
Permittee the right to use a 27.83 acre parcel located near Scofield, Utah, as a waste rock disposal
site. The lease was amended both in August 2006 and March 2007 to increase the parcel to
approximately 37.48 acres. See Appendix A in Section 3.2 for lease.

(4)

A Quitclaim Deed dated May 24, 1991, from Kanawha and Hocking Coal and Coke Company to
Coastal States Energy Company (and now Canyon Fuel Company, LLC) which deed conveyed to
Coastal 42.57 acres of surface lands located in the Sl/2SEl/4 of Section 17, T.13S., R.7E., SLB&M.

(5)

A lease dated June 9, 2010, between the D. Euray Allred Family Trust and Ark Land Company,
grants the use of approximately 12.7 acres of surface lands to Ark Land Company, located in the
N1/2 of Section 1, T.13S., R.6E., SLB&M,. Both Ark Land Company and Canyon Fuel Company are
wholly owned subsidiaries of Arch Coal, Inc. Ark Land Company in turn will conduct an intercompany perpetual and exclusive lease with Canyon Fuel Company, LLC. - Skyline Mine. The
parcel is located in Winter Quarters Canyon approximately two (2) miles west of Scofield, Utah, as
the Winter Quarters Ventilation Facility (WQVF). Additionally, the lease identifies “Easement Lands”
which grants use of the road accessing the leased acres. See Appendix 118-A, Volume 1 of the
M&RP for the easement.

Power Line Addition

A parcel of land in Section 25 and 36, Township 13 South, Range 6 East, Salt Lake Base & Meridian,
Carbon and Emery Counties.

Commencing at the Section Corners of 25, 26, 35, and 36, Township 13 South, Range 6 East, Salt Lake
Base & Meridian, thence East along the North boundary of Section 36 for a distance of 500 feet, more or
less, thence S20o 00’ 00” W for a distance of 1,000 feet, more or less, herein called the point of beginning of
the tract; thence N84o 20’ 19” E a distance of 44.21 feet; thence N89o 08’ 31” E a
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distance of 313.62 feet; thence S78o 31’ 42” E a distance of 394.22 feet; thence S67o 59’ 19” a
distance of 162.86 feet; thence S67o 11’ 48” E a distance of 184.95 feet; thence s66o 35’ 22” E a
distance of 7.51 feet; thence S68o 17’ 21” E a distance of 16.44 feet; thence N14o 02’ 53” E a
distance of 13.25 feet; thence N 17o 36’ 35” W a distance of 64.21 feet; thence n19o 35’ 52” W a
distance of 101.75 feet; thence N04o 54’ 23” W a distance 110.10 feet; N15o 34’ 28” E a distance
of 118.18 feet; thence N43o 46’ 10” E a distance of 1,079.17 feet; thence N51o 35’ 31” E a distance
of 860.51 feet; thence N21o 49’ 54” W a distance of 0.62 feet; S51o 35’ 33” W a distance of 860.56
feet; thence S43o 45’ 55” W a distance of 1,079.56 feet; thence S15o 34’ 30” W a distance of
118.17 feet; S04o 54’ 20” E a distance of 110.32 feet; thence s19o 32’ 19” E a distance of 102.69
feet; thence S17o 39’ 42” E a distance of 63.38 feet; thence S15o 04’ 51” W a

Revised 3-19-09
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distance of 12.36 feet; thence N67o 17’ 42” W a distance of 205.91 feet; thence N67o 52’ 22” W a
distance of 49.97 feet; thence N67o 58’ 39” W a distance of 114.38 feet; thence N68o 31’ 43” W a
distance of 394.17 feet; thence S89o 10’ 54” W a distance of 313.96; thence S84o 21’ 11” W a
distance of 44.32 feet; thence S05o 39’ 41” E a distance of 4.00 feet; which is the point of
beginning and containing .3 acres, more or less.

The facilities to be constructed on the surface easements and rights-of-way are a part of the
Skyline Mines and these areas of surface use are to be included in the permit area as shown on
Drawing 1.6-1.

The Lawrence Reservoir (Drawing 1.6-1), proposed in 1938, was never developed. Efforts to
pursue the project were discontinued and resulted in case file closure by the Utah State Engineer's
Office on August 8, 1961. When Federal Coal Lease Utah 044076 was issued, the site area of the
proposed Lawrence Reservoir was excluded from the leased premises. On March 27, 2001, the
Lawrence Reservoir area was added to Federal Coal Lease Utah-044076 by the BLM. In a letter
dated March17, 2003 and sent certified mail to Skyline Mine, the BLM approved longwall recovery
of the 12 Left “A” panel that underlies a portion of the now-abandoned Lawrence Reservoir site.
The BLM further determined that impacts related to subsiding this area had been adequately
addressed in previous NEPA documents. The BLM approval also had 5 stipulations with which the
operator will comply. Copies of the letters addressed to CFC from the BLM stating that the
reservoir site is within Federal Coal Lease Utah-044076 and discussing the stipulations related to
mining this portion of the lease are included as Exhibit 1.14-3.

Due to the great volume of documents involved with the ownership, right-of-entry, etc. of the
Skyline properties, photocopies of the agreements have not been included in this Notice. The
relevant documents are presently maintained at the offices of Canyon Fuel Company, LLC ,
Midvale, Utah, and at the Skyline Mine's office. Copies of the agreements can be viewed by
interested persons during normal business hours.

Canyon Fuel Company, LLC holds no interest under any real estate contracts covering surface
lands or other realty to be affected by mining activities at the Skyline Mines. Also, there are no
purchasers of record under real estate contracts with respect to the Skyline properties.

Revised 05/03
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115 Status of Unsuitability Claims [unchanged]

The Bureau of Land Management has included the proposed permit area in the Wattis Planning
Unit Study to determine the results of the application of the Departmental Coal Unsuitability Criteria
as mandated by the Federal Lands Review, Section 552(6) of the Surface Mining Control and
Reclamation Act of 1977 (P.L. 95 87).

Canyon Fuel Company, LLC recognizes, however, that the permit area may possibly undergo
further examination during some phase of the permitting process to determine if it should be
designated as an area unsuitable for mining. Canyon Fuel Company, LLC believes that the
environmental baseline information contained in Volume 1 clearly demonstrates that the permit
area should not be so designated as an area which is unsuitable for mining.

Canyon Fuel Company, LLC does not propose to conduct or locate surface facilities within 300 feet
of any occupied dwellings.

116 Permit Term

The following information is presented to identify permit term requirements and stipulations.

The Date of Construction commenced on June 24, 1980 upon approval of the Mining and
Reclamation Plan.

Although the initial permit application covered only a five year period of mining, the information
presented below estimates the anticipated mining for the life of the mining operation.

Mine No. 1

Mine No. 2

Mine No. 3

First Coal Produced

June, 1982

Oct., 1981

1992 Est.

Termination of Mining

Dec., 2012

Dec., 2015

June 2019

Horizontal Extent
of Mine
Workings (Life of Mine)

3,956 acres

312.58
acres

3,810.06
acres
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Vertical Extent
of Mine Workings
Workings (Life of Mine)

Surface to
1,500' max

Surface to
2,300' max

Surface to
1,500' max

The anticipated number of total surface land acres to be affected (life of mines) is less than the
combined total of the affected acreages for each of the three mines due to the overlapping of mining
operations which is inherent to this multi-seam mining operation. The total surface acreage to be
disturbed by surface facilities associated with underground mining is 121.97 acres.
The following information was based on projection for the next five years (2012-2016).
Mine No. 1

Mine No. 2

Mine No. 3

Extent of Horizontal
Workings

240 acres

375 acres

1,400 acres

Extent of Vertical
Workings

Surface to
1,250'

Surface to
2,250'

Surface to
2,125'

Permit Area
The construction/installation of surface facilities at the mine site, loading area, conveyor belt route, well
houses, water tank pad, waste rock disposal site, and South Fork Breakout, and Winter Quarters
Ventilation Facility comprise the Permit Area. The permit area acreage listed adequately
accommodate areas of disturbance.
PERMIT AREAS TO BE RECLAIMED
AREA

ACREAGE

Loadout
Portal Yard
Water tanks and Well pads
Conveyor Bench
Waste Rock Disposal Site and Road
South Fork Breakout
James Canyon Buried Power Line
James Canyon Buried Pipeline
James Canyon Water Wells and Road
Winter Quarters Ventilation Facility
Winter Quarters Road (not reclaimed)
TOTAL

13.86
42.55
0.26
14.18
32.48
0.96
0.30
1.60
2.95
7.93
4.90
121.97

Revised 4-25-2012
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Legal Description of Permit Area
Township 12 South, Range 7 East, SLBM
Section 32:

Portion SE1/4SE1/4

Township 13 South, Range 6 East, SLBM
Section 1:
Section 13:
Section 23:
Section 24:
Section 25:
Section 35:
Section 36:

Portions of S1/2NW1/4, S1/2NE1/4
Portions of S1/2S1/2
Portions of SE1/4NE1/4
Portions of NE1/4SW1/4
Portions of S1/2S1/2
Portions of NE1/4, S1/2
Portions of N1/2NW1/4

Township 13 South, Range 7 East, SLBM
Section 4:
Section 5:
Section 6:
Section 17:
Section 18:
Section 19:

Portions of SW1/4NW1/4, NW1/4SW1/4
Portions of E1/2NE1/4
Portions of S1/2N1/2
Portions of S1/2S1/2
Portions of S1/2S1/2
Portions of N1/2N1/2

Township 14 South, Range 6 East, SLBM
Section 2:
Section 3:

Portions of W1/2NW1/4
Portions of SE1/4NE1/4

See Plate 1.6-3 for graphic illustration of Permit Area

Revised 3-24-11
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Legal Description of Areas Authorized for Coal Mining and Reclamation Activities Adjacent Area
Township 12 South, Range 6 East, SLBM
Section 25:
Section 26:
Section 27:
Section 33:
Section 34:
Section 35:
Section 36:

SE¼NE ¼, S½SE¼, lots 3 and 4, SW¼NE¼, W½SE¼, SW¼
S ½SE¼, SE¼SW¼, lots 1-4, N½S½, SW¼SW¼
Portions of the S½N½ , S½, NE¼NE¼
All
W½ , N½NE¼ All

Township 12 South, Range 7 East, SLBM
Section 30:
SW¼ Section
Section 31:
NW¼NW¼
Section 32:Portions of SE¼SE¼
Township 13 South, Range 6 East, SLBM
Section 1:
Portions of S½NE¼ , W½ , W½SE¼
Section 2:
All
Section 3:
All
Section 4:
All
Section 11:
All
Section 12:
W½SW¼ , W½NW¼ , NE¼NW¼
Section 13:
W ½ , portions S½SE¼
Section 14:
All
Section 15:
All
Section 16:
All
Section 23:
All
Section 24:
W½ , portions of NE¼
Section 25:
Portions of W½
Section 26:
All
Section 27:
All
Section 28:
All
Section 35:
All
Section 36:Portions of N½NW¼
Township 13 South, Range 7 East, SLBM
Section 4:
Section 5:
Section 6:

Portions of W½ ,
Portions of NE¼
Portions of S½N½

Section 17:
Section 18:
Section 19:

Portions of S½S½
Portions of S½S½
Portions of N½NW

Township 14 South, Range 6 East, SLBM
Section 1:
All
Section 3:
All
Total acres approved for Underground Coal Mining and Reclamation activities:

14,295.52

The acreage of 14,295.52 acres is an AutoCad ® generated number from drawing number 1.6-3 .
Revised 4-25-12
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117 Insurance and Proof of Publication
For a copy of an updated Certificate of Liability Insurance see General Chapter 1 (separate
volume) is attached as Appendix 117-A. Pursuant to Utah Admin. Directive # ADM-004, a change
in ownership and control that does not result in a change in the permittee’s name is not treated as
a permit transfer. Accordingly, no proof of publication is required. The proof of publication and
newspaper advertisements required in connection with the permit application are on file with the
Utah Division of Oil Gas and Mining. The affidavit for the North Lease is provided in Volume 1,
Part 1, Legal & Financial Information.
118 Filing Fee
Pursuant to Utah Admin. Directive # ADM-004, a change in ownership and control that does not
result in a change in the permittee’s name is not treated as a permit transfer. Accordingly, no filing
fee is required for this Notice of Change of Ownership. Evidence of payment of the filing fee
required in connection with the permit application is on file with the Utah Division of Oil Gas and
Mining.

Revised 11/02
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120 Permit Application Format and Contents
This permit application will comply with R645-301-120.
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130 Reporting of Technical Data
All technical data submitted in the permit application will be accompanied by the name or
organization responsible for the collection and analysis of data, dates of collection and descriptions
of methodology used. Technical analyses will be planned by or under the direction of a qualified
professional in the subject to be analyzed.
140 Maps and Plans
The maps and plans in the Mining and Reclamation Plan will correspond with the requirements in
R645-301-140.
150 Completeness
CFC believes the information in the permit application and this Notice of Change of Ownership and
Control Information to be complete and correct.
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APPENDIX 117-A
(See Appendices Electronic File)

APPENDIX 118-A
(See Appendices Electronic File)

LEGAL NOTICE
Canyon Fuel Company, LLC, has filed a complete application with the Division of Oil, Gas and
Mining for a revision of the existing Mining and Reclamation Plan, C/007/0005 for the Skyline
Mine. Canyon Fuel Company, LLC operates the Skyline Mines with surface facilities located in
Eccles Canyon which is approximately 4 miles southwest of the town of Scofield, Utah. The
revision includes the addition of acreage associated with Federal Coal Lease, UTU-67939. The
lease modification will increase the lease acreage by approximately 770.52 acres, with no
additional surface disturbance proposed.
Underground coal mining will take place in coal reserves owned or leased by Canyon Fuel
Company, LLC. A legal description of the proposed areas for additional underground mining
activities is described as follows:
Proposed Additional Areas Authorized for Coal Mining and Reclamation Activities
Township 12 South, Range 6 East, SLBM
Section 25:
Section 26:
Section 34:

lots 3 and 4, SW¼NE¼, W½SE¼, SW¼
lots 1-4, N½ S½, SW¼ SW¼
NE¼NE¼

Total acres within Federal Coal Lease UTU-67939: 4,061.52

The address of the applicant is:

Canyon Fuel Company, LLC
225 North 5th Street, Suite 900
Grand Junction, CO 81501

After filing, copies of this permit renewal application will be available for inspection at the
following location: Utah Division of Oil, Gas and Mining, 1594 West North Temple, Suite 1210,
Salt Lake City, Utah, and the Utah Division of Oil, Gas, and Mining website under the Coal
Permit files.
Written comments or requests regarding this permit renewal must be made within 30 days of the
last publication of this notice, and may be addressed to the Utah Division of Oil, Gas and
Mining, 1594 West North Temple, Suite 1210, Salt Lake City, Utah 84114-5801.
Published in the Sun Advocate and the Emery County Progress on (four consecutive weeks in
2012 once approved).

Table 1.114
Lease Acreage, Coal and Surface Ownership

Total Lease
Acres

Date of
Issuance

U‐147570

2,092.70

1‐May‐65

BLM

USFS

U‐0142235

520

1‐Oct‐64

BLM

USFS

U‐073120

557.22

1‐Feb‐64

BLM

USFS

U‐044076

2,479.32
121.50

1‐Sep‐65
27‐Mar‐01

BLM
BLM

USFS
USFS

U‐020305

1,439.40

1‐Mar‐62

BLM

USFS

UTU‐67939

3,291
770.52

1‐Sep‐96
2‐Apr‐12

BLM
BLM

USFS, D.Euray Allred & Madelyn E. Allred Trust
USFS, D.Euray Allred & Madelyn E. Allred Trust

C&B Energy

200

30‐Jul‐02

Lease No. or Entity

Carbon County

Ark Land Company
Pacificorp

65

1‐May‐74

625

1‐Aug‐02

160
925.16

Federal Coal Acreage
Non‐Federal Coal
Acreage

11,271.66

Total Lease Acres

13,246.82

Coal
Ownership Surface Ownership

C&B Energy Koula Marakis, Trust: George E. & Helen Liodakis & Liodakis Ranch
Carbon
County
Carbon
County

Ark Land
20‐Dec‐10 Company
1‐Feb‐99
Pacificorp

Canyon Fuel Company, LLC., Milton D. Oman, LTD,
Koula Marakis, Trust: George E. & Helen
Liodakis & Liodakis Ranch

D. Euray Allred & Madelyn E. Allred Trust
Utah Power & Light
G.W. Mower Family Partnership LTD.

1975.16

Leasehold interests involve all or part of the leases which have been subleased and/or assigned to Canyon Fuel Company, LLC.

Table 2.3.7-1
Comprehensive Water Quality Analytical Schedule
(Surface and Ground Water Stations)

X

X

X
X
X

X
X

X

X

X
X
X

X
X
X
X

X

X

X
X

X
X

X
X
X

X
X
X

X
X

X
X
X

X
X
X
X
X

X
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X
X

Oxygen 18

Deuterium

Tritium

Carbon 14

O&G

TDS,TSS, T-P

Dissolved Oxygen

Quarterly Water Level Only

Monthly Seasonal Flow

Streams
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

NL-1 through NL-42
(See Section 2.4.4)
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Monthly Flow

Quarterly Flow

Qtrly Field parameters* only

a

X

Lab Analysis*

O&G

TDS,TSS, T-P

Dissolved Oxygen

Monthly Flow

1

Field parameters only*

a

CS-3
CS-6**
CS-7 (F-5)
CS-8
CS-9
CS-10
CS-11
CS-12
CS-13
CS-14
CS-16
CS-17
CS-18
CS-19
CS-20
CS-21
CS-22
CS-23
CS-24
CS-25
MD-1
SRD-1
F-10
UP&L-10
VC-6
VC-9
VC-10
VC-11
VC-12

Lab Analysis*

Sample Site

2nd2 / 3rd3 / 4th Quarters

1

1st Quarter

Table 2.3.7-1
Comprehensive Water Quality Analytical Schedule
(Surface and Ground Water Stations)
(continued)
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Streams (cont.)
X
X
X
X

X
X
X
X
X
X

Springs
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X

X

X
X

X
X
X
X
X
X
X
X
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Oxygen 18

Deuterium

Tritium

Carbon 14

O&G

TDS,TSS, T-P

Dissolved Oxygen

Quarterly Water Level Only

Monthly Seasonal Flow

Monthly Flow

Quarterly Flow

Qtrly Field parameters* only

a

Lab Analysis*

O&G

TDS,TSS, T-P

Dissolved Oxygen

Monthly Flow

1

S10-1
S12-1
S13-2
S13-7
S14-4
S15-3
S17-2
S22-5
S22-11
S23-4
S24-1 Sulfur Spring
S24-12
S25-32
S26-13
S34-12
S35-8
S36-12
2-413
3-290
8-253
WQ1-1
WQ1-39
WQ3-6
WQ3-26
WQ3-41
WQ3-43
WQ4-12
WQ36-1

Field parameters only*

a

WRDS #1
WRDS #2
WRDS #3
WRDS #4
EL-1
EL-2

Lab Analysis*

Sample Site

2nd2 / 3rd3 / 4th Quarters

1

1st Quarter

Table 2.3.7-1
Comprehensive Water Quality Analytical Schedule
(Surface and Ground Water Stations)
(continued)
2nd2 / 3rd3 / 4th Quarters

X
X

X

X

X

Oxygen 18

Deuterium

Tritium

Carbon 14

O&G

TDS,TSS, T-P

Sample Site
Wells
JC-1
X
X
X
JC-3
X
X
X
ELD-1
X
X
WC-1 thru WC-9S
(See Section 2.3.7)
X
W79-10-1B
X
W79-14-2A
X
W79-26-1
X
W79-35-1A
X
W79-35-1B
X
W2-1(98-2-1)
X
W20-4-1
X
W20-4-2 (remove)
X
W99-4-1
X
W99-21-1
X
W20-28-1
X
91-26-1
X
91-35-1
X
92-91-03
X
X
08-1-5
* Field Measurements and Laborotory Analyses are defined in Table 2.3.7-2

Dissolved Oxygen

Quarterly Water Level Only

Monthly Seasonal Flow

Monthly Flow

Quarterly Flow

Qtrly Field parameters* only

a

Lab Analysis*

O&G

TDS,TSS, T-P

Dissolved Oxygen

Monthly Flow

Field parameters only*

Lab Analysis*

a

1

1

1st Quarter

X

a

Field parameters will be taken in conjunction with samples collected for Lab Analyses

1

Sites with at least two (2) years of laboratory analysis data will be sampled once every five (5) years for
the currently approved laboratory parameters in Table 2.3.7-2 beginning in 2010. If field parameter monitoring
indicates any trending changes, regular laboratory analysis may be resumed until trend is adequately
characterized.

2

2nd Quarter sampling may extend to July 15 in years when spring snow conditions do not allow access
before June.

3

Baseline Lab Analysis will be conducted every five (5) years beginning in 2010 in the 3rd quarter.
(ie. Years 2010, 2015, 2020, etc.)
** Flow measurements discontinued at CS-6 in 12/2009, lower Eccles flow documented with VC-9
Revised 09-08-11
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MONITORING STATION IDENTIFICATION
ECCLES CANYON/MUD CREEK DRAINAGES
STREAM STATIONS - 1413 Stations
CS-3
CS-6
CS-9
CS-11
CS-21
VC-6
VC-9
VC-10
NL sites (varies)

CS-19 CS-20
VC-11 VC-12

CS-24
CS-25

MINE DISCHARGE STATIONS - 4 Stations
CS-12 (Mine #3)
CS-14 (Mine #1)
MD-1 (Composite CS-12 & CS-14)
SRD-1 (Total Mine Site Discharge to Eccles Creek/Scofield Reservoir)*
FRENCH DRAIN STATIONS - 1 Station
CS-13
HUNTINGTON CANYON
STREAM STATIONS - 12 Stations
CS-7 (F-5)
CS-22

CS-8
CS-23

CS-10
UPL-10

CS-16
F-10

CS-17
EL-1

CS-18
EL-2

WASTE ROCK DISPOSAL SITE
STREAM STATIONS - 4 Stations
WRDS #1 WRDS #2

WRDS #3

WRDS #4

GROUNDWATER STATIONS
SPRINGS - 27 Stations
S10-1

S12-1

S13-2

S13-7

S14-4

S15-3

S17-2

S22-5

S22-11

S23-4

S24-1 Sulfur

S24-12

S26-13

S34-12

S35-8

S36-12

2-413

3-290

WQ1-39

WQ3-6

WQ3-26

WQ3-41

WQ3-43

WQ4-12

8-253

WQ1-1

WQ36-1

S25-32

WELLS (MONITORING) - 1 Well Stations
W79-10-1B

W79-14-2A

W79-26-1

W79-35-1A

W79-35-1B

92-91-03

W2-1(98-2-1)

W20-4-1

W20-4-2

W99-4-1

W99-21-1

W20- 28-1

JC-1

JC-3

91-26-1

W08-1-5
ELD-1 (Total of JC1 and JC-3)*
WELLS, CULINARY -Referenced but not monitored
W13-1
W13-2
W17-1
91-35-1

WC-1 thru WC-9
W17-3

W24-1

NATIONAL POLLUTION DISCHARGE ELIMINATION SYSTEM (NPDES)
001 Portal Area
002 Loadout Area
003 Waste Rock Area 004 Winter Quarters JC-3 James
Canyon
* Sites are monitored for total flow only and the results are reported to the Division on a monthly basis.
Revised 4-25-2012
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