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Skyline Mine Partial Oversight Inspection Report 
Utah Division of Oil, Gas and Mining (DOGM) Permit ID # C/007/005   
 
Date 
Tuesday, May 17, 2016 
 
Participants 
Jeremiah Armstrong, Operator Representative 
Priscilla Burton, DOGM Inspector 
Gregg Galecki, Operator Representative 
Joe Helfrich, DOGM Inspector 
Tom Medlin, Office of Surface Mining Reclamation and Enforcement (#0562) 
Lisa Reinhart, DOGM Inspector 
Spencer Shumate, Office of Surface Mining Reclamation and Enforcement (#0545)  
 
Conditions 
Overcast and cool with occasional rain showers. Damp ground with scattered snow cover.  
 
Background 
The Skyline Mine is an active underground coal mine located in Carbon County, Utah. The mine 
is operated on a leasehold interest owned by Canyon Fuel Company, LLC. With the exception of 
one small tract in Carbon County, mining activities take place within the Manti-La Sal National 
Forest four miles southwest of Scofield, Utah in Eccles Canyon. The area permitted for 
underground coal mining and reclamation activities is 10,733.38 acres; the surface area approved 
for disturbance is 125.31 acres. Postmining land uses include wildlife habitat and livestock 
grazing. 
 
This was an OSMRE independent partial inspection of the Skyline Mine, as well as an oversight 
topic-specific evaluation of the mine’s vegetation reference areas. More in-depth findings 
regarding the vegetation reference area topic-specific evaluation will appear in a separate report. 
Administrative review of pertinent records was conducted prior to and following this field 
inspection. The DOGM Price Field Office inspector assigned to this mine did not accompany the 
Team on this evaluation, nor did the DOGM inspectors in attendance consider this to be a regular 
State inspection. 
 
The Team convened at the Scofield Snack & Pack at approximately 9:15 am to review the maps, 
permit stipulations, rules, guidelines, and work plan objectives pertinent to this evaluation. 
Though the permitted disturbance area includes four distinct vegetative communities, 
(sagebrush/grass, riparian, conifer-timber, and aspen) the Team agreed to focus on the two which 
were accessible and should comport with existing reclamation work: sagebrush/grass / Waste 
Rock Site (WRS) contemporaneous reclamation and aspen / South Fork Breakout Portal Area 
2001 reclamation. During this meeting, the Team emphasized the importance of proactive 
reference area management. That is, keeping a “finger on the pulse” of vegetation reference areas 
throughout the life of the mine. This enables the permittee to identify areas where the ecological 
site conditions may have departed from the desired or anticipated range conditions (in the case of 
Skyline, those that support wildlife habitat and livestock grazing post mine land uses) that were 



inventoried prior to Division approval, thus avoiding the pitfalls of the “neglect and scramble” 
approach prior to reclamation and applying for bond release. No objections were noted. 
 
Findings 
Revegetation 
The Team’s first stop was at the contemporaneously reclaimed WRS (Figure 1). The Team hiked 
past the WRS to the apparent sagebrush/grass reference area which was selected by consultant 
Dr. Patrick Collins of Mt. Nebo Scientific and approved by DOGM. Approximate grade of the 
southwest facing slope was measured at 33%. The permitted disturbance boundary was marked 
with T-posts and barbed wire, but the reference area itself was indistinguishable, lacking any 
corner markers or fencing. Size of the reference area was therefore impossible to ground-truth. 
The reference area was located outside of the permitted disturbance area but within the 
underground workings “shadow area.” Livestock grazing was evident. In addition to sagebrush, 
hounds tongue, thistle, dandelion, broom snakeweed, serviceberry, and snowberry were observed 
(Figure 2).  
 
The Team’s second stop was at the apparent aspen reference area, further upslope from the 
sagebrush/grass reference area (Figure 3). Approximate grade of the southwest facing slope was 
measured at 23%. Mature aspen were present, with an understory of grasses and shrubs. 
Additional vegetation present included Douglas fir, yarrow, geranium, and columbine. Evidence 
of livestock grazing was also noted. This reference area was likewise situated outside of the 
permitted disturbance area but within the underground workings “shadow area.” No corner 
markers or fencing were present. DOGM’s Vegetation Information Guidelines state at page 5, 
paragraph f “Mark off the proposed reference areas in the field with permanent, readily visible 
markers (i.e. [sic] t-posts) so that they can be easily located.” Due to the absence of field 
markers, the Team was unable to verify with any accuracy or confidence actual boundaries or 
size of the reference area. 
 
The Team then proceeded to the reclaimed South Fork Breakout Portal Area (Figure 4). 
Approximate grade was measured at 56%. The disturbed area perimeter was marked with blue 
painted T-posts. Vegetation present was sufficient to control erosion. However, musk thistle was 
abundant here; the operator representatives mentioned mechanically treating for this noxious 
weed in the summer months. Overall, woody species density was poor.   
 
The inspection concluded with a closeout discussion at the Skyline Mine administration building 
where we were joined by Environmental Manager Craig Brown. During this meeting, concerns 
were raised regarding the apparent lack of vegetation reference area management, monitoring, 
and marking. One DOGM inspector reiterated the need to keep a “finger on the pulse” of 
vegetation reference areas, as agreed to by all that morning and stipulated in Skyline’s approved 
Mining and Reclamation Permit (MRP) at chapter 4, page 47 “The reference areas will be 
surveyed by the S.C.S [Soil Conservation Service, now Natural Resources Conservation Service 
(NRCS)] at five year intervals to determine their condition class.” At this point, however, the 
operator representatives (and one DOGM inspector) responded that a proposed permit 
amendment (DOGM Task IDs 5178 and 5186) submitted by Skyline in the week prior to this 
inspection, eliminating the five year monitoring commitment, effectively renders this provision 
null.  



 
OSMRE disagrees.  
 
OSMRE’s oversight inspections and topic-specific evaluations are designed to provide a 
snapshot in time of an operator’s on-the-ground compliance with their approved permit’s 
stipulations and the regulatory authority’s administration and enforcement of its approved 
program. There is no guarantee DOGM will approve Skyline’s proposed amendment which, it 
should be noted, conflicts with the Division’s own Vegetation Information Guidelines (Revised 
February, 1992 and approved by OSMRE at 57 FR 41693) which state at page 4, METHODS:, 1. 
Reference Areas: “…range condition should be re-assessed every 5 years, during the field season 
prior to permit renewal.” Even if the amendment is approved, the fact remains that on-the-ground 
conditions as witnessed by the Team on May 17, 2016 were not in accordance with Skyline’s 
approved MRP. That the State has not enforced in their entirety the conditions set forth in 
Skyline’s approved MRP does not absolve Canyon Fuel Company from these responsibilities. 
 
Conclusions 
OSMRE concludes the Skyline Mine is in violation of the commitments within its approved 
MRP and therefore rule R645-300-142 which states “The permittee will conduct all coal mining 
and reclamation operations only as described in the approved application, except to the extent 
that the Division otherwise directs in the permit.”  
 
Moreover, OSMRE has determined that DOGM is not properly enforcing the terms of the 
Skyline Mine permit as they relate to vegetation reference area management. 
 
Enforcement Actions  
Following the inspection closeout meeting, OSMRE and the DOGM inspectors in attendance 
discussed the apparent violation of the mine’s approved MRP as it relates to vegetation reference 
area range condition assessment. The DOGM inspectors indicated they were unwilling to issue a 
Notice of Violation based on this fact. As a result, the Office of Surface Mining Reclamation and 
Enforcement, Denver Field Division issued Ten Day Notice X16-140-562-001 to the Utah 
Division of Oil, Gas and Mining on June 6, 2016. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Photographs 

 
Figure 1. Waste Rock Site. 



 
Figure 2. Vegetation at sagebrush/grass reference area. 



 
Figure 3. Aspen reference area. 



 
Figure 4. Reclaimed South Fork Breakout Portal Area. 
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INTRODUCTION :

VEGETATION INFORMATION GUIDELINES

UTAH DIVISION OF OIL, GAS AND MINING
3 Triad Center, Suite 350

Salt Lake City, Utah 84180
(801) 538-5340

Revised, February, 1992
(As approved by 57FR, 41693 on 9/11/92)

Please read these guidelines carefully and completely before initiating any vegetation studies .

These guidelines are intended to provide a suggested format for the submittal of vegetation
information to be included in the mining and reclamation plans for coal mining operations . The
purpose of submitting such information is as follows :

1 .

	

To approximate and describe the vegetative resources prior to mining;

2.

	

To identify and describe important wildlife habitat areas;

3.

	

To identify and provide protection for any listed or proposed threatened and/or endangered
plant species ;

4 .

	

To aid in the prediction of revegetation potential for the site ; and

5 .

	

To identify the standards or methodology by which the success of revegetation will be measured
for the purpose of bond release .

Should problems or questions arise concerning these guidelines, contact the Division of Oil, Gas and
Mining .
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DEFINITIONS :

Adjacent Areas: Areas outside the permit area that are within 1/2 mile of areas that will be affected
by mining operations.

Baseline Data: Data collected to describe the "original" (pre-disturbed) condition of a vegetation type
or range site .

Cover by Species : The percent of ground covered by a species or life form (cover by species may
and often does add up to more than 100% and is used to establish plant diversity) .

Density: The number of plants per unit of area.

Ground Cover: The percent of ground covered by vegetation, regardless of species . Ground cover
cannot exceed 100% when added to the percent of aerial projection of rock, litter, and bare ground .

Normal Precipitation Year: A year where the effective precipitation is 90% of the 10-year average
and within 90% of the 10-year monthly average for the month prior to sampling . Effective precipitation
is that which falls from October 1 of the previous year to the end of the month prior to sampling .

Productivity (Production) : The average yield of food, fiber, forage and/or wood products per unit
of area per year.

Random Sample: A sample taken such that any point in the sample area has an equal chance of
being sampled at any time during the sampling sequence .

Range Site : The concept of a site as an ecological entity based on climax plant communities ; a
distinctive kind of rangeland that has a certain potential for producing range plants.

Reference Area : An area that is similar to the community to be disturbed with respect to vegetation
(cover, density, composition), soils, aspect, climate, and elevation that will be maintained and used
as the standard for comparisons with the reclaimed "disturbed' area .

Species Composition : The species found within a given area .

Vegetation Type: A plant community that is distinguished by its visually dominant species and
should be described by two or more dominant species .

Woody Plants : Those plants which are classified as sub-shrubs, shrubs, half-trees or trees .
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SUGGESTED STEPS IN PREPARING PREMINING VEGETATION INFORMATION:

1 .

	

Map the existing vegetation types (or range sites) found within the permit area and adjacent areas
{scale of 1 :6,000 (1 "=500') or larger} . Show the locations and boundaries of current disturbed areas
as well as any areas proposed to be disturbed, the locations of any listed or proposed threatened or
endangered plant species, the locations of sample points and the locations and boundaries of any
proposed vegetation reference areas . Vegetation type boundaries should overlay the disturbance
areas . Map all potentially disturbed areas on contour maps of a scale approved by the Division
{1 :2,400 (1'=200') scale or larger} . Mark these maps so that referral maybe made back to the permit
area map . Aerial photographs of sufficient scale would be acceptable for mapping requirements.
Map requirements may be altered on a case by case basis by contacting the Division in advance.

2 .

	

Determine and list the acreage of each vegetation type (or range site) to be disturbed or that has
been disturbed . Note the total acreage of surface disturbance (existing and proposed) within the
permit area .

3 . In a narrative, describe each vegetation type (or range site) by visually dominant species, and
describe the condition and relative stage of maturity of the vegetation type . Note any past
perturbations in the area such as fire, chaining, reseeding, previous mining, cultivation, etc . Discuss
any present use by wildlife or livestock and correlate each vegetation type with wildlife habitat types
or wildlife use areas . Provide a statement of productivity (a letter of assessment from the U.S . Soil
Conservation Service would suffice) . For forest types, provide an estimate of wood volume.

4 .

	

Sample each vegetation type (or range site) which exists within the proposed disturbed areas or was
assumed to have existed within existing disturbed areas according to the methodology selected for
determining revegetation success (reference area method, range site method or baseline data
method) . Approved sampling techniques must be used (see Appendix A) . Sampling should be done
during the height of the growing season (usually late June to late August). It is highly recommended
that a site visit be arranged between the Division and the persons responsible for data collection prior
to vegetation sampling .

5 .

	

List the species present within each vegetation type (or range site) or any proposed reference area
by common and botanical name. List the species by plant groupings, i .e ., trees, shrubs, forbs,
grasses, etc .

6 .

	

Identify any listed or proposed threatened or endangered plant species that occur on the permit or
adjacent areas . Make a negative declaration if these are not found . A current list of listed or
proposed threatened or endangered species can be obtained from the U.S Fish and Wildlife Service.

7.

	

Correlate vegetation reference areas, range sites or vegetation types with revegetation plans and the
proposed postmining land use for all affected areas .

8 .

	

As per R614-301-356.231, if fish and/or wildlife habitat, recreation, shelterbelts or forest products are
to be a primary or secondary use, the Division will provide, in technical memoranda, evidence of
consultation and acceptan

	

)f proposed woody plant stocking densities with the Utah Division of
Wildlife Resources and other appropriate land and wildlife management agencies .
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9.

	

All technical data submitted in the application shall be accompanied by :

a.

	

The names of persons or organizations which collected and analyzed such data ;

b .

	

The dates of data collection and analysis ;

c.

	

Descriptions of methodology used to collect and analyze data (including means, standard
deviations, formulae used, etc.) ; and

d .

	

The name, address and position of officials of each private or academic agency consulted by
the applicant in preparation of the information .

METHODS:

1 .

	

Reference Areas:

The use of vegetation reference areas for establishing revegetation success standards are applicable
to all mining situations. For mines with new disturbance (either new mines or existing mines with
proposed new disturbance), reference areas are selected and compared with the vegetation existing
on the area to be disturbed . For areas of existing disturbance, the reference areas are selected on
the basis of the vegetation that most likely existed prior to disturbance . Generally, a reference area
is needed for each major vegetation type that has been or will be disturbed . All reference areas must
be approved by the Division prior to using them for revegetation success standards (this may be done
prior to permit approval) . Reference areas do not need to be established for types where less than
1 acre will be disturbed or where the community type will be greatly altered by an approved
postmining land use. However, a revegetation success standard must still be established for these
areas. Reference areas should be at least 1 acre in size unless otherwise approved by the Division
in advance .

For each vegetation type that will be disturbed and the corresponding proposed reference area (or
any proposed reference areas for existing disturbed areas) :

a .

	

Randomly sample for ground cover, cover by species, woody plant density and productivity.
Productivity measurements need not include noxious weeds (a list of noxious weeds may be
obtained from the County Weed Supervisor, U.S.U . Extension Service or the District Agriculture
Inspector) .

b .

	

Assess the current range condition of the affected areas as well as all proposed reference areas
(range condition should be re-assessed every 5 years, during the field season prior to permit
renewal) . Reference areas must be in fair or better range condition at the time of bond release
sampling . For reference areas not meeting this criteria, describe management practices (i .e .,
fencing) that will be employed to improve range condition . Range condition should be
determined according to Soil Conservation Service guidelines .

c .

	

Demonstrate sample adequacy for ground cover, density (woody plants) and prf - ,uctivity (see
Appendix A) .
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d.

	

Demonstrate by table (see attached summary table example), or other simplified format, the
similarity between proposed disturbed sites and the corresponding proposed reference area
according to the following parameters:

e .

	

One reference area may represent more than one disturbance site if the reference area meets
the requirements for each site.

f .

	

Mark off the proposed reference areas in the field with permanent, readily visible markers (i .e,
t-posts) so that they can be easily located.

9 .

2 .

	

Range Sites:

1 .

	

Species composition (by a similarity index, see Appendix B), similarity should be 700
unless otherwise approved by the Division .

2.

	

Ground cover and woody plant density (by a t-test) .

3.

	

Productivity, soils, slope, aspect and land use .

Upon request, submit to the Division copies of the data sheets from sampling of. areas to be
disturbed and potential reference areas .

In order to use range sites as an alternative to vegetation reference areas for revegetation success
standards, the following criteria must be met :

a.

	

Range sites must be described in accordance with the Soil Conservation Service, 1976, National
Range Handbook, U.S . .Department of Agriculture, as amended.

b .

	

Range sites to be sampled must be in fair or better condition and representative of areas to be
disturbed .

c .

	

Sampling must be done during a normal precipitation year.

d .

	

The range site area to be sampled must be at least one acre in size .

For each range site that will be or has been disturbed :

a .

	

Randomly sample for ground cover, cover by species, woody plant density and productivity .
Productivity measurements need not include noxious weeds.

b .

	

Assess the current range condition (if the condition is not fair or better, the range site method
cannot be used). Range condition is determined according to Soil Conservation Service
guidelines .

c .

	

Demonstrate sample adequacy for ground cover, density (woody plants) and productivity (see
Appendix A) .

Since the results of this sampling will be considered the values for the success standard for
revegetation success, a legible copy of all data sheets must be submitted to the Division .
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3.

	

The baseline data method can only be used for areas of proposed new disturbance . In order to use
baseline data as an alternative to vegetation reference areas for revegetation success standards, the
following criteria must be met :

a.

	

The data must be collected from the proposed disturbed area(s) .

b .

	

Vegetation types to be sampled must be in fair or better range condition .

c.

	

Sampling must be done during a normal precipitation year .

For each vegetation type that will be or has been disturbed :

a .

	

Randomly sample for ground cover, cover by species, woody plant density and productivity .
Productivity measurements need not include noxious weeds.

b .

	

Assess the current range condition (if the condition is not fair or better, the baseline data
method cannot be used) . Range condition should be determined according to Soil
Conservation Service guidelines .

c.

	

Demonstrate sample adequacy for ground cover, density (woody plants) and productivity (see
Appendix A) .

Since the results of this sampling will be considered the values for the success standard for
revegetation success, a legible copy of all data sheets must be submitted to the Division .

SUMMARY OF MAP GUIDELINES :

A vegetation map of the entire permit area and adjacent areas on a scale of 1 :6,000 (1'=500') or
larger should be submitted if not otherwise exempted by the Division . A contour map {scale of
1 :2,400 (1'=200') or larger} should be submitted for all areas of present or potential disturbance .

The permit area map should show the boundaries and/or locations of :

1 .

	

The permit area and give the legal description {i.e. township, range, and section(s)} ;

2 .

	

Any surface areas which are disturbed by mining or any areas proposed to be disturbed ;

3 .

	

Any proposed vegetation reference areas ;

4 .

	

Existing vegetation types or range sites;

5 .

	

Any listed or proposed threatened or endangered plant species ; and

6.

	

Sampling sites .
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The disturbed area map(s) should:

1 .

	

Provide reference points back to the permit area map, including legal description ;

2 .

	

Show the vegetation types or range sites which currently exist in areas of proposed disturbance
or which are assumed to have existed in current disturbed areas; and

3 .

	

Show the locations of sampling sites.
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I .

	

SAMPLE ADEQUACY

II . COVER

1 .

	

Ocular Estimation:

VEGETATION INFORMATION GUIDELINES

APPENDIX A

(February, 1992)

ACCEPTABLE SAMPLING METHODS FOR VEGETATION STUDIES

Pursuant to R614-301-356 .110, the following sampling methods, as described below, have been
selected and approved by the Utah Division of Oil, Gas and Mining for conducting vegetation studies for
permitting purposes and for determining revegetation success of reclaimed areas . One should select the
most appropriate sampling method for the community to be sampled . Sampling methods other than
those described herein must be submitted through the Division to OSM for review as a state program
amendment. Any sampling method used, whether identified inthis guideline or approved as an alternative
method, must be described in detail and approved as part of the permit application package or as an
amendment thereto .

For sampling methods that require the use of quadrats, please note that quadrat size and shape are
not fixed . However, common use is made of rectangular or square plots of m2,W or 20 X 50cm in size
or a 3im2 - m2 circular plot.

Regardless of sample size requirements determined from the formula below, the minimum sample size
listed for each method must be achieved. All other sampling must meet the statistically adequate sample
size as determined by the formula:

Nmin
t 2s 2

where: t = the value from appropriate t-table*, (2-tail test for premine studies, 1 tail test for revegetation
success studies),

s = the sample standard deviation,
d = the desired change in the mean,
x = the sample mean of the parameter in question .

* All parameters should be tested at the 90% confidence level with a 10% change in the mean
(d= .1)

Reference :

	

Cochran, W.G ., 1977 . Sampling techniques, 3rd ed . John Wiley and Sons, New York, N.Y. 428pp .

Estimate the percent of ground covered by vegetation (by species, total vegetation, litter, rock, etc .)
to the nearest percent. Values should be reported by species (and could potentially exceed 100% due
to overlap) and by total vegetation cover. Total vegetation cover, when added to vertical projection of
exposed rock, litter and bare ground will equal 100%. Each quadrat is considered one
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sampling unit. Since ocular estimation is more subjective than exact measurement methodologies, ideally,
sampling would be done by the same individual to promote consistency between monitoring years .

Quadrats should be randomly placed within the study area.

Minimum sample size = 10

Reference:

	

Daubenmire, R., 1959 . A Canopy-Cover Method of Vegetational Analysis . Northwest Science 33:43-63 .

2.

	

Cover Classes :

Cover classes may be used, provided they are at least as small (in range) as those listed below.
Utilizing quadrats as discussed above, estimate the percent of ground covered by vegetation to the
nearest class . Values should be reported by species and total vegetation cover . Each quadrat is
considered one sampling unit . When analyzing the data, the mid-point of each class is used to calculate
the mean and standard deviation .

Minimum Sample Size = 20

Reference:

	

Daubenmire, R., 1959 . A Canopy-Cover Method of Vegetational Analysis . Northwest Science 33:43-63.

3.

	

Point Methods:

Vegetation cover is identified at a pre-determined 'point' and recorded as vegetation, litter, rock or
bare ground . Points may be located systematically or randomly along a tape, using a pin frame or an
ocular devise with cross hairs. Total vegetation cover is determined by the first interception or hit (i .e.,
vegetation, rock, litter, etc.) Cover by species is determined by subsequent hits of vegetation as the point
(pin) is lowered through the vegetation . Transects of 50 point minimum are counted as one sample unit.
The location and orientation of the transect within the study site should be randomly placed .

Minimum sample size = 15

',,rence:

	

Goodall, D.W ., 1943 . Point Quadrat Methods for the Analysis of Vegetation . The Treatment of Data for Tussock
Grasses. Aust . J . Bot. 1 :457-461 .

Cover
Class Range

Mid-
Point

Cover
Class Range

Mid-
Point

1 = 0-1 .0% .5% 8 = 35.1-45.0% 40.0%
2 = 1 .1-3.0% 2.0% 9 = 45.1-55.0% 50.0%
3 = 3.1-5.0% 4.0% 10 = 55.1-65.0% 60.0%
4 = 5.1-10.0% 7.5% 11 = 65.1-75.0% 70.0%
5 = 10.1-15.0% 12.5% 12 = 75.1-85.0% 80.0%
6 = 15.1-25.0% 20.0% 13 = 85.1-95.0% 90.0%
7 = 25.1-35.0% 30.0% 14 = 95.1-100% 97.5%
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4 .

	

Line Interception :

Using the line intercept method, percent cover is obtained by summing the distances of the transect
that are covered by vegetation, litter, rock, bare ground . Transects are commonly 10-100m long . Each
transect is counted as one sampling unit . Transects should be randomly placed within the study area.
(This method is best used in sparse, low vegetation.)

Minimum sample size = 15

Reference :

	

Canfield, R.H., 1941 . Application ofthe Line Interception Method in Sampling Range Vegetation . J . For. 39 :388-
394.

Ill . DENSITY (SHRUBS AND/OR TREES)

1 .

	

Point-Quarter Method :

Randomly located sample points within the study area. At each point, two lines are made to divide
the area into four quarters, with the point being the center. The distance from the point to the base of
the nearest plant in each quarter is then measured and recorded . To determine the density, sum the 4
distances measured at each point and divide by 4 . This mean distance is then squared to give the mean
area per plant (this is done for each sampling point) . Sum the mean area per plant of each point and
divide by the number of points sampled. Divide 43,560 by this number to obtain plants per acre (formulas
summarized below) . This is the preferred method for semi-dense to dense stands.

Points may be randomly located in the stand or along randomly located transects .

Density Formula

Minimum sample size = 10

For each point :

Where:

	

Y, = Distance from point to nearest plant in the i"' quarter.
Ai = mean area/plant at the Ir point.
n = sample size (number of points sampled) .
D = plants/acre.

Reference :

	

Cottam, G., and J.T. Curtis, 1956 . The Use of Distance Measures in Phytosociological Sampling . Ecology
37(3):451-460 .

2 .

	

Belt Transects or Plots :

Aj _ ( E4i ) 2

	

;

	

D = 43,560 -

	

En

Belt transects or plots are randomly placed in the study area and the number of plants that are rooted
in each plot are counted, even if all of the plant canopy is not within the plot. Likewise, plants that overlap
the plot but are not rooted within the plot are not counted . The size of the plot is not fixed ; however,
those sizes commonly used are: M2 , 5ft-10ft x 100ft, .1 acre, or 1-5m x 50m . Each plot is counted as one
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sample unit . Select the plot size that is best suited to the community being sampled . This method is
better adapted for low to semi-dense stands .

To obtain the number of plants/acre, multiply the number of plants counted in the plot by 43,560 and
divide the product by the size of the plot (in square feet) .

Reference:

	

Chambers, Jeanne C., Ray W. Brown, Methods for Vegetation Sampling and Analysis on Revegetated Mined
Lands. Gen. Tech . Rep. INT-151 . Ogden, Utah : U.S . Department of Agriculture, Forest Service, Intermountain
Forest and Range Exp. Station ; 1983, 57p.

3.

	

Exact Count

Minimum sample size = 15

For Extremely Small Stands (usually less than 1 acre) or Very Low Density Areas, an exact count may
be preferred since the use of an exact count is not subject to statistical tests of sample adequacy.

IV . PRODUCTIVITY MEASUREMENTS

1 . Exclosures:

The use of exclosures for productivity measurements is optional where domestic livestock will not be
in the study area prior to sampling . If livestock are to be in the study area prior to sampling, then
exclosures should be used .

When used, exclosures should be large enough to prevent animals from reaching through and grazing
on the plot to be sampled . Exclosures should be randomly placed and anchored to the ground, before
the growing season begins . The number of exclosures established should be based on previously
collected production data and field experience. To reduce variability and sample sizes, community types
should be separated as much as possible . Exclosures should be numbered in the order of the random
numbers generated for their placement . Sampling should follow the number sequence until sample
adequacy is met or all exclosures have been sampled .

2 . Clipping:

Select the quadrat size that is best suited to the community being sampled. Randomly locate the
quadrat and clip plants by life form (e.g ., herbaceous or woody) . For grasses and forbs, clip all standing
biomass ; for shrubs, clip only current year's growth . Oven dry samples and weigh to the nearest .1 gram .
For sample adequacy, use the combined weight of each life form at each plot. Report productivity as
pounds/acre or kilograms/hectare .

Minimum sample size = 10 quadrats

Reference :

	

Boyer, William D. : 1 059.

	

Harvesting and Weighing Vegetation .

	

Pages 11 through 16 .

	

In :

	

Techniques and
Methods of Meas ;ring Understory Vegetation . USDA Forest Service Southern Forest Exp. Station and
Southeastern Forest Exp. Station .
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3 .

	

Double Sampling :

Select the quadrat size that is best suited to the community being sampled. 2-4 quadrats are
clustered systematically around a central, randomly located quadrat . The amount of biomass in the
clustered quadrats is estimated as a percent of the biomass of the center quadrat . The center quadrat
is then clipped, dried and weighed . A weight is then calculated for the clustered plots based on the
percent recorded . For testing purposes, the mean weight for the cluster is used with each cluster being
counted as one sample unit . Report productivity as pounds/acre or kilograms/hectare .

Minimum sample size = 10

Reference :

	

Boyer, William D., 1059 . Harvesting and Weighing Vegetation. Pages 11 through 16 . In : Techniques and
Methods of Measuring Understory Vegetation . USDA Forest Service Southern Forest Exp. Station and
Southeastern Forest Exp. Station .

4. Soil Conservation Service Estimation:

For establishing reference areas, it is preferred that the Soil Conservation Service be contacted to
estimate productivity and evaluate range condition . Their signed statement will be sufficient for the pre-
mining inventory for production on the affected area and reference area .



1 . Jaccard's Community Coefficient :

SI =

	

common species x 10 0

	

or

	

SI =

	

c

	

x 10 0total species

	

a + b - c

Where:

	

SI = Similarity index ;
a = Total number of species in community a;
b = Total number of species in community b; and
c = Number of species common to both communities .

REFERENCE:

	

Jaccard, P., 1912. The Distribution of the Flora of the Alpine Zone . New Phytologist 11 :37-50.

2 .

	

Ruzicka's Index of Quantitative Similarity:
{Quantitative data is required for this index (i.e., cover or productivity by species).}

Where:

	

SI

	

=

	

Similarity index;
Fmin =

	

Sum of minimum values for any species in the two communities (zero is
possible) ; and

fmax =

	

Sum of maximum values for any species in the two communities .

REFERENCE:

	

Ruzicka, M., 1958 . Anuendung Mathematisch - Statisticher Methoden in Der Geobotanik (Synthetische
Bearbeitung von Aufnahmen) . Biologia, Bratisl . 13 :647-661 .

3 .

	

Sorensen's Similarity Index :

VEGETATION INFORMATION GUIDELINES

APPENDIX B
(February, 1992)

ACCEPTABLE SIMILARITY / DIVERSITY INDICIES

SI =~In x 100
ax

SI =

	

2C

	

x 100
A + B

Where:

	

SI = Similarity index;
A = Total number of species in community A ;
B = Total number of species in community B ; and
C = Number of species common to both communities.

REFERENCE:

	

Sorensen, T., 1948 . A Method of Establishing Groups of Equal Amplitude in Plant Sociology Based on
Similarity of Species Content. Det Kong . Danske Vidensk. Selsk. Biol . Skr. (Copenhagen) 5:1-34.
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4.7 REVEGETATION PLAN 

Planting and revegetation of 11 disturbed areas will take place 

following grading and/or top oil redistribution procedures and 

will include, as necessary, the addition of remedial soil 

treatments. Fall seeding is preferred. A suitable, permanent, 

diverse vegetative cover wil be established on all reclaimed 

areas and be capable of self regeneration and plant succession. 

At the Scofield disposal si reclamation activities will be 

conducted on areas that filled to design capacity. All 

vegetation species will meet he requirements of applicable utah 

and Federal seed, poisonous and noxious plant; and introduced 

species laws or regulations. All revegetation will meet the 

requirement of R614-301-356.232 and R614-301-356.233. The 

proposed reclamation schedul 

RECLAMATION TIMETABLE. The 

major aspects of the proposed 

is presented in Section 4.2 

ollowing subsections describe the 

evegetation plan. 

4 . 7.1 Species and nt per Acre, Portal, Train Loadout 

and Conveyor Be ch Areas 

A suitable permanent, effecti and diverse vegetation cover of 

species native to the area, or suitable substitutes, will be 

established on all affected ar as. 

After the initial constructiO j disturbance, the species selected 

for use and the numbers or amo nts per acre depended on the steep

ness and exposure of the slop s to be revegetated. South facing 

slopes Ih:3v (or lower) and f at areas were treated with seeding 

efforts at the rate as shown in Table 4.7-1. South facing slopes 

at angles of 2h:1v to 1h:2v w re treated with hand-set plantings 

of sagebrush (Artemisia rabbitbrush (Chrysothamnus 

nauseosus), and snowberry or red elderberry at not less than 1 

meter (3.25 feet) intervals, ith interspacings being seeded by 

the species shown in Table 1.7-1. The woody species stocking 

density for south facing slopes were established at approximately 

1 meter intervals with minor a justments for terrain . 
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North fa~ing slopes, which ar 

seedlings of Englemann sprue 

of 2.5 meters in all 

mixtures spread on the 

shaded, were planted with hand-set 

and/or subalpine fir at intervals 

Table 4.7-2 lists the seed 

acing on the north-facing slopes. 

Riparian zones were revegetat d with handset seedlings of yellow 

willow, blue spruce, Woods and American red raspberry at 

intervals at 1/2-1 meter. lists the seed mixture 

spread on the inter-spaces. Steep slopes which have been 

rip-rapped were not revegetate . 

4.7.2 Final Reclamation Seeding and Tillage, Portal and 

Train Loadout Area and Other Small Areas 

Seed mixture for final 

4~7-5, 4.7-6 and 4.7-6A. 

Seeding of the south-facing 

are shown on Tables 4.7-4, 

lopes (lh:3v) or lower flat areas 

will be conducted using a cyc one spreader. For slopes less than 

2h:lv, seeding will be a complished using a hydro-seeder. 

Plantings of shrubs and trees will be hand-set to ensure a plant 

cover of a permanent nature. 

Tillage practices on level round and on slopes flatter than 

lOh:lv will include leveling, il1ing and mulching. 

Planting on slopes less than lOh:lv will be accomplished by 

drilling seed with a mechanical drill. Slopes between lOh:lv and 

MAR 2 3 1993 
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1. 5h: Iv will be seeded by ha d broadcast and manually buried by 

raking. Mulch will be applie over the hand broadcast seed. The 

Permi ttee elects to revegeta e areas wi th s lopes greater than 

I.Sh:lv without topsoil; sue areas will be treated to handset 

plantings in basins filled w'th topsoil and with hydro seeding, 

and then mulched as d in Section 4.6.4. Where the 

substrate consists of ings of stone, no attempt will be 

made to revegetate. 

Revegetation on slopes steepe than 3h:lv will be undertaken as 

soon as possible following topsoil placement, mainly during 

spring and early fall, with fall seeding preferred. Where too 

steep for topsoil planting will be followed 

immediately after the area becomes available during construction 

activities. Revegetation on slopes less steep than 3h:lv will 

follow topsoil placement. A 1 tree and shrub transplants will 

only be planted in the spring. 

The Permittee will create a n tural appearance during post mining 

reclamation by extending tree and shrub planting past the toes of 

slopes. However, linkages will be left short or extended 

slightly as necessary to provide an irregular appearance. 

Grasses and forbs will be ree tablished from seed. Trees will be 

planted as seedlings. The will additionally place 

rocks, originally designated s wind barriers, at the bottom of 

large rock cuts in an info way so as to provide a more 

natural appearance. All -facing slopes will be seeded with 

the south-slope mixture, an all north-facing slopes will be 

" 
~j 

j 
~ 
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All riparian areas will 

shown on Table 4.7-6. 

mixtures to be used on 

be included in the revegetatio 

egetated with handset seedlings as 

4.7-4 and 4.7-5 list the seed 

ter-spaces. Rip-rapped banks will 

process where physically possible. 

Noxious plants invading the d"sturbed areas will be controlled by 

hand grubbing and/or approved erbicides. Surveillance will be 

f/iAR 2 3 1993 
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maintained annually during th period of liability. 

type for each disturbed area i shown in Table 4.7-7. 

Acreage by 

4.7.3 Revegetation, 

Conveyor Bench 

and Reclamation of the 

Revegetation, stabilization a d reclamation of the conveyor belt 

slopes have been evaluated the middle of each growing 

season, during the first five 

and composi tion studies were 

placed on slopes at the time 

random numbers was used to 

acceptable techniques have be 

and composi tion of disturbed 

conducted annually from 

regulatory authority. 

after construction when cover 

feasible. Erosion pins were 

f reseeding operations; a table of 

location. Statistically 

in determining percent cover 

area. Revegetation analyses were 

to 1985, and reported to the 

ep slopes (60%+) have continued to 

slough, which has precluded otal revegetation on these slopes. 

The Permi ttee has developed special revegetation plan for the 

conveyor bench slopes th have not been successfully 

revegetated. This complete evegetation plan, as developed by 

the S.C.S., is included in V lume A-2 and is directed at final 

reclamation. This special revegetation plan covers four 

treatment areas, three areas along the conveyor bench and once 

area at the RRLO. 

treatment areas: 

The plan utlines six practices for the four 

(1) apply 40-60 Ibs/AC of N2 in late fall or early spring; 

(2) provide drip irrigation to existing shrubs; 

(3) plant new shrubs ea h year (area 4 to also be planted 

with douglas fir, i addition to the shrubs); 

(4) provide irrigation for new plants on area 1-3; 

(5) use in-line fertilization; and 

., 

j MAR 23/993 
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(6) broadcast a light application of grass/forb seed each 
year. 

In addi tion to the six three experimental trials are 
outlined: 

(1) different rates of f rtilizer application; 

(2) cut aspen to see if esprouting can be encouraged; and 

(3) establish a plant aterials trial to determine plant 

adaption. 

Along with mine personnel, t plan is visually evaluated each 

year by sese Results of the annual evaluation will be included 

in the annual report to the To date (through 1991) I 

practices 1, 2, 3, and 6 been utilized. Practice 4 is 

inherent into practice 2, as the mine uses miniature sprays 

instead of a drip system. P actice 5 has not been used, since 

slow release fertilizer pel ets were used when planting the 

shrubs. All experimental tr als have been conducted, with the 

following evaluations: 

Exp. 1 (conducted in 1989) - drought conditions precluded any 

significant results Further trials deferred until a 

better climatical pattern occurs; 

Exp. 2 (conducted in fall of 1988) no results have been 

observed. Re-evaluate in next three to five years; and 

EXp. 3 defer using fertilization until slow release 

pellets are used up 

The final reclamation is to 1 ave the conveyor bench intact. The 

current condition of the con ey~r bench is an area that is well 

drained with drainage being teated with silt fences and/or straw 

bales. The bench itself becoming well vegetated and is 

functioning as a safety bene to prevent rolling material from 

2! 
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rolling onto SR264. The revegetation plan is planned to 

establish the necessary vegetction for final reclamation. During 

final reclamation, the conve]or will be removed along with the 

supporting structures. The only areas requiring treatment will 

be the disturbed areas whele the supporting structures were 

located. These small areas ~ill be revegetated as outlined in 

Section 4.7.1 and 4.7.2. 

4.7.4 Irrigation, Portal & Train Loadout Areas 

Since the species used for reclamation were known for their 

survival characteristics, i was felt that application of 

ADDITIONS lQ I I TEXT 
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• 
additional water will not be n eded. If irrigation.is needed, an 
irrigation plan will be deve10 ed at that time and submitted to the 

Division of Oil, Gas and M ning for approval. The special 

revegetation plan (see sectio 4.7.3) for the conveyor route does 
include some drip irrigation or establishment. 

4.7.5 

,. 

Monitoring Proc dures, Portal, Train Loadout, Waste 
Rock Disposal ite, South Fork Breakout Areas and 
Other Small Ar as 

All areas of final revegetatio will be qualitatively evaluated on 
an annual basis. shrub survival will be quantified 
using permanent transects for he first three years after planting. 
Woody plant density and total iving cover will be estimated during 

the third year (and fifth yea on areas with 10 year liability). 
Woody plant succe.s standards will meet the requirement of R645-

301-35'.232. L!~ub density wi 1 he a minimum of 1500 vooody plants 
per acre at ~r.lease. 
For bond release, data will e collected and submitted using a 

monitoring method designed to give empirical values sufficient to 

detect a 10 percent change i vegetative cover at a 90 percent 
statistical confidence interv 1. These data will be from those 
communities disturbed and fo established reference areas which 
will be used for comparison (a pen & sagebrush, reference area for 
south slopes; spruce-fir, area for north slopes; 
riparian, reference areas for the riparian zone and the Reference 

Area for the waste rock dispo a1 site). Vegetative parameters to 

be measured are: cover, ensity, productivity and species 

composition. Sampling of the approved reference area and 
reveqetated area will occur fo the last two years of the liability 
period and will meet samp e adequacy tests for 90 percent 

confidence level with a 10 pe cent change in the mean. 

A minimum of the following da a will be provo nop~·~cov_~r. 

by species and total canopy co er excluding t emrow6~~tt~t)iJ 
by life form, and 3) · of wood S ,ed s by liU'f=o'r'm '. ~tr.ees 
and shrubs). The Per ittee ~!.~rpr.9v~de re Its \ ".1; I h .• -4~ 

. • NOV i::qJ l RiO/28/9t 

: .r' " .. ' .. 



of statistical analyses similarity between disturbance 

~ areas and reference areas. 

• 

• 

The Permittee has inspected a 1 seeded areas at the end of each 

growing season to determine he success of the seeding program 

for a period of at least five (reclamation years 1-5). 

Any area not achieving cent original cover in the first 

five years are investigated 0 determine the possible fai lure 

cause(s) so steps can be taken to establish the desired permanent 

vegetation. 

The Permittee has monitored the vegetative reference area to 

determine if the reference a eas have been subjected to heavy 

animal use or have been sign ficantly altered by subsidence or 

other man-induced degradatio. If the reference areas are 

subsided or subject to· 

quantitatively monitor the re 

that the reference area is 

reference area proposal wil 

authority for approval. The --------... 
the S.C.S. at five year 

class. 

subsidence the Permittee will 

ference areas . If damage is such 

no longer viable, an additional 

be submitted to the regulatory 

areas will b~ surveyed by 

vals to (i~-t-·~~·~i~'~-- their condition-~ 

The Permittee understands tha the extended period of liability 

is ten years, unless si te-sp cific data can be submi tted which 

justifies a five-year period, beginning after the last period of 

augmented seeding, ferti lizin or other mechanical practice and 

that the revegetated areas w'll be monitored the last years of 

liability and comparisons e with reference areas. On-site 

climatological data will be at the beginning of final 

reclamation to determine the period. The length of the 

liability period will be es ablished based on the conditions 

outlined in R6l4-30l-820.310 . 
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INTRODUCTION TO THE SECOND EDITION 
 
 Reclamation is the practice of returning lands that have been disturbed to a use equal to or 
better than that which existed prior to disturbance.  Reclamation is required for surface mines in 
the United States and is practiced world-wide by the mining industry.  Since its inception in 1978, 
comprehensive reclamation has evolved rapidly.  The primary impetus for this evolution was the 
Federal Surface Mine Control and Reclamation Act (SMCRA) of 1977 and State statutes such as 
the Wyoming Environmental Quality Act (WEQA) of 1973.  Successful reclamation is integral with 
successful mining, not only for release of the large bonds required by State and Federal law alike, 
but also as a necessary adjunct to continued mining.  The principles employed for the reclamation 
of surface mines are applicable to other types of disturbance that may occur in the landscape. 
 
 The roots of reclamation science lie in the conservation practices developed during the 
dustbowl and depression years of the 1930's.  Many of the practices developed, and much of the 
work done during that time, were funded by Federal and State governments.  For this reason, 
many of the names associated with early reclamation of mined lands -- McKell; Bjugstad; Power, 
Sandoval, and Ries; Aldon; Plummer; Richardson and Farmer; and Hodder -- are also names from 
the Soil Conservation Service, the Agricultural Research Stations, and land grant universities.  
Early mine reclamation was so associated with agriculture that reclamation and revegetation were 
considered virtually synonymous. 
 
 While some agricultural emphasis continues today, the technology has expanded greatly to 
embrace soils, hydrology, wildlife, and land use.  Reclamation science has responded to legal 
requirements, reconstruction of endangered habitats, revitalization of damaged environmental 
systems, and establishment of wetlands.  Reclamation methods are used to minimize the impact of 
human development in housing subdivisions, on ski slopes, and in highway reconstruction. 
 
 Early reclamation investigations in the arid and semi-arid Western United States were 
based on research trials for replacing materials suitable for plant growth and re-establishing 
vegetation.  Cook et al. (1974), Power et al. (1976), the SEAM program (1979), and DePuit and 
Coenenberg (1981) are good examples of earlier efforts that continue today in work by Schuman et 
al. (1993).  Plant materials centers and agricultural research stations continue to provide tools for 
reclamation efforts (e.g. Ries et al. 1976, Aldon 1981, Bjugstad 1984, and Majerus et al. 1985). 
 
 Researchers such as Shroeder (1985), Toy (1983), and Toy and Parsons (1987) produced 
research on geomorphic processes such as erosion, infiltration, and sediment yield, while 
Beauchamp (1973), Dollhopf (1978), Berg (1983), and Halvorson and Doll (1985) investigated spoil 
and soil in the reclaimed environment.  A great deal of applied research has been conducted by 
mining companies interested in seeking new solutions to reclamation problems.  Much of this work 
is reported in the annual reports required by State agencies for each active mine. 
 



 Postovit (1981), Hingtgen and Clark (1984a and 1984b), Yoakum (1984), Clark and 
Medcraft (1986), and Medcraft and Clark (1986) studied the effects of mining on wildlife 
populations.  Olendorf et al. (1981) and Nelson et al. (1978) described techniques for wildlife 
habitat restoration.  Methods and classification for reconstruction of stream channels are being 
developed by Wesche et al. (1993) and Rathburn et al. (1993). 
 
 There are many works that suggest technologies of various kinds, report on field trials, and 
recommend plant species for use in reclamation.  However, almost thirty years after the earliest 
trial efforts, a considerable body of practical knowledge has been developed by the specialists 
responsible for compliance with State and Federal statutes and regulations governing reclamation 
of mined lands.  For the most part, this knowledge is not formalized elsewhere than in this 
handbook. 
 
 This Second Edition of The Handbook of Western Reclamation Techniques represents 
significant cooperative effort between the mining industry, industry professionals, the academic 
community, and regulatory agencies.  It documents field-proven reclamation methods and 
demonstrates the diversity with which similar objectives can be accomplished.  Some of the 
methods were developed through trial and error; some were developed from scientific studies and 
have matured over time.  Many of the authors began as reclamation specialists and have moved 
onward to other positions; some have now retired.  The legacy these professionals leave behind is 
a tribute to the ability of humankind to manage its environment for the better.  Their efforts will 
always be appreciated. 
 
Many people contributed to the second edition of this handbook, particularly Phil Dinsmoor and 
Robin Carlson.  In addition, the support and determination of Wanda Burget and Laurel Vicklund 
were instrumental in its production.  Bj Kristiansen, as always, is to be commended for his fine 
efforts on the web production.  Any errors that have crept into the second edition as a result of 
editorial tinkering are the sole responsibility of the editor.  The fine works otherwise presented 
remain the products of the authors identified in each subsection 
 
D.G. Mickey Steward, coordinating editor 
Gillette, Wyoming 
December 2006 
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CHAPTER 3 
R64S-301-300 BIOLOGY 

ENVIRONMENTAL DESCRIPTION 

The West Ridge Mine is located on the western escarpment of the Book Cliffs about 25 
miles east of Price and 5 miles northwest of the town of East Carbon. The Book Cliffs 
consist of steep canyons and high mountains east of the mine site. Topographic 
elevations within the permit area range from 6,500 to over 8,800 feet. The highest point 
located above West Ridge is approximately 8,866 feet. Because of the rugged 
topography in the region, the present land uses are limited to wildlife habitat, rangeland 
and recreation. A large portion of the surface area is public land managed by the Bureau 
of Land Management (BLM). 

The permit area lies within the cool, semiarid climatic zone characterized by warm, moist 
springs and summers and by cold, dry winters. The mean annual precipitation is about 
12 inches in the vicinity of the mine site, with most of the annual precipitation occurring 
during the summer months. Temperatures range from summer highs in the 90's to below 
zero during the winter months. The average frost free period is 141 days per year. 

Habitat types in the canyons range from mixed mountain conifer on north and east-facing 
slopes and pinyon-juniper woodland on south and west-facing slopes to rock outcrops 
which form multi -layered barren cliffs. Where barren rock outcrop is present, little or 
no vegetation exists. On the ridges above the canyons, mixed mountain brush and 
sage/grass plateau dominate with some extensive aspen woodland below West Ridge to 
the northeast of the permit area. Pinyon-juniper woodland occurs at the mouths of the 
canyons with interspersed patches of sagebrush shrubland, such as the area around the 
proposed borrow site. An area of Pinyon-Juniper adjacent to the mouth of Band C 
Canyons was chained in the late 1960's, however, the trees have now regrown at this site. 

Vegetation types for the permit and surrounding area were mapped on color aerial photos 
at a scale of 1" = 2,000', with six primary vegetation types being identified. The 
information was then field checked for accuracy of mapping. The regional vegetation 
map is included as Map 3-1 General Vegetation Communities 

NOTE: The following discussion for the remainderofR645-301-320 applies specifically 
to the Gob Gas Vent Hole (GVH) installation proposed in Bear Canyon. In order to 
facilitate the review it is presented here in its entirety rather than interspersed throughout 
the chapter. A more detailed and complete discussion of the Bear Canyon GVH proposal 
can be found in Appendix 5-14. Unless specifically noted in this following discussion, 
nothing related to the Bear Canyon GVH proposal affects the contents of the existing 

approved MRP as described hereinafter. fNCORPOP J~ ~cD 
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A Mexican spotted owl was reported in Desolation Canyon, approximately 25 miles east 
of the permit area. On Oct. 9,2002 officials from Utah Division of Wildlife Resources 
surveyed the permit area and determined that the area was not suitable habitat for the 
spotted owl. A letter from DWR verifying this conclusion is included in Appendix 3-9. 

On April 16, 2004 DWR and EIS conducted an additional spotted owl survey over the 
project area, including the expanded areas of the state leases and the fee lease. Based 
on this survey they re-confirmed their earlier conclusions that there is insufficient 
potential habitat in the permit area. (Refer to Appendix 3-9A) 

322.220 No streams, wetlands, riparian areas, or special migration areas are located within the 
permit area southwest of West Ridge. Grassy Trail Creek is an intermittent stream 
located in the permit area (including the Penta Creek fee lease) in Whitmore Canyon 
located northeast of West Ridge. Riparian areas exist along Grassy Trail Creek in this 
area, as depicted on Map 3-1. The riparian habitat along Grassy Trail Creek is described 
in detail in Appendix 3-12. Wildlife wintering areas are depicted on Maps 3-4B, 3-4C 
and 3-4D. 

R645-301-323 MAPS AND AERIAL PHOTOGRAPHS 

323.100 The location of the reference areas for determining the success of revegetation is 
depicted on Map 3-2. The areas have been marked in the field using steel range posts. 

323.200 Fixed monitoring stations were not used to gather information for fish and wildlife. 

323.300 No permanent facilities are being proposed for the enhancement of fish, wildlife and 
related environmental values. The sediment treatment facilities, although temporary in 
nature, may provide a source of water until final reclamation. Reclamation will focus 
on providing wildlife forage and habitat. 

323.400 Vegetation types and plant community, as well as sampling locations are shown on Map 
3-2. Sampling transects utilized during the vegetation survey are shown on the map. 
The vegetation sampling transects were also utilized by the Natural Resources 
Conservation Service when they conducted the range condition evaluation at the 
proposed mine site. 

3-6 
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completed (ie, cutslopes regrading, backfill removal, highwall reclamation, topsoil 
replacement, and soil treatment on the regraded and re-contoured slopes). Once these pre
requisite reclamation stages have been completed, removal of the culvert (and reclamation 
if the channel) can begin. 

Rills and gullies of an excessive nature, which form on regraded and re-topsoiled areas and 
disrupt the approved postmining land use or cause or contribute to a violation of water 
quality standards for receiving streams, will be filled, regraded or stabilized. The area will 
then be reseeded. 

Pest damage will also be evaluated during the quarterly inspection. Should a problem persist 
and endanger the viability of the entire revegetated area, a response appropriate for the 
situation will be initiated. 

Supplemental irrigation is not planned for the site. However, mulching is planned and 
should decrease evaporation and optimize lise of soil moisture and natural precipitation. 
Other measures will be used, in conjunction with mulching, to conserve available soil 
moisture. --nepending on the slope and areal extent of application, other methods that could 
be used would include disking along the contour where slopes allow and land imprinting, 
pitting or gouging. A small backhoe or comparable piece of equipment would be used to 
create gouged depressions approximately 24" x 36" x 18" deep. WEST RIDGE Resources 
will continue to investigate alternative means of increasing water availability. 

Pesticides and herbicides will be used only if a problem is identified and spraying is deemed 
necessary to control damage to reclamation. Using certified noxious weed-free straw will 
reduce the potential for noxious weeds to become a problem. Pest control measures to be 
utilized would depend on what type of problem exists. 

Revegetation success will be judged on the effectiveness of the vegetation for the approved 
postmining land use. The sampling techniques for measuring success and methods 
identified in DOGM's "Vegetation Information and Monitoring Guidelines, Appendix A" 
will be referenced during the post revegetation evaluation. A revegetation timetable is 
provided in Table 3-1 at the end of this text. Annual monitoring will be included as part of 
the annual report submitted to DOGM. 

Based on the infonnation available from the vegetation survey on-site, it appears that 
reclamation at this site is feasible. Native species have re-established themselves 
successfully on previous disturbances without seed or mulch application or surface 
preparation. Also, reclamation has been done on the Horse Canyon minesite, about 10 
miles south of C Canyon, with considerable success. The Horse Canyon minesite has a 
similar orientation and aspect. Precipitation is also similar between the sites . 
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Supplemental irrigation is not planned for the site. However, mulching is planned and 
should decrease evaporation and optimize use of soil moisture and natural precipitation. 
Other measures will be used, in conjunction with mulching, to conserve available soil 
moisture. Depending on the slope and areal extend of application, other methods to be 
used would include disking along the contour where slopes allow and land imprinting, 
pitting, pocking and gouging. For gouging, a backhoe or comparable piece of equipment 
would be used to create irregularly shaped depressions approximately 24" x 36" x 18" 
deep. WEST RIDGE Resources, Inc. will continue to investigate alternative means of 
increasing water availability. 

Pesticides and herbicides will be used only if a problem is identified and spraying is 
deemed necessary to control damage to reclamation. Using certified noxious weed-free 
straw will reduce the potential for noxious weeds to become a problem. Pest control 
measures to be utilized would depend on what type of problem exists. 

Revegetation success will be judged on the effectiveness of the vegetation for the 
approved postmining land use. The sampling techniques for measuring success and 
methods identified in DOGM's "Vegetation Information and Monitoring Guidelines, 
Appendix A" will be referenced during the post revegetation evaluation. 

The reference area method will be used to demonstrate adequate cover and production 
in revegetated areas. Reference area locations are shown on Maps 3-1 and 3-2, and 
Appendices 3-1 and 3-1A. 

Regarding erosion control monitoring, WEST RIDGE Resources, Inc. proposes to utilize 
"Erosion Condition Classification System" (Humphreys, 1990), the erosion classification 
system developed by the BLM and modified by Mark Humphreys of OSM. In utilizing 
this system, SSF values would be kept at less than or equal to the surrounding 
undisturbed areas. 

The Division has developed woody plant density success standards for this site which 
have also been reviewed and approved by DWR. The standards are as follows: 

Pinyon/Juniper 800 per acre 
Douglas FirlMaple 2,000 per acre 
Douglas FirlRocky Mountain 2,500 per acre 

Juniper 
Sagebrush/Grass 2,500 per acre 

Quantitative vegetative information for the Douglas Fir/Maple reference area is provided 
I - ...... 
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R645-301-342 FISH AND WILDLIFE PLAN 

342.100 Redamation of the disturbed area following mining activities will seek to promote the 
reestablishment of wildlife habitat for small mammals and reptiles, and forage for 
grazing. At the present time, approximately 1.62 acres of the proposed disturbed area 
was been previously disturbed by mining and exploration activities. As this work was 
performed prior to the enactment of SMCRA, very little reclamation work was 
performed on-site. The vegetation now existing on the site has re-established itself 
without the assistance ofbroadcasted seed, irrigation or mulch. The plan WEST RIDGE 
Resources, Inc. is proposing is based on regulatory requirements and guidelines for 
reclamation and revegetation. However, the proposed reclamation plan adds elements 
which currently do not exist on-site and would provide a greater variety of vegetative 
types and cover than presently exists at the site. 

342.200 

Wildlife habitat replacement in the postmining phase will include revegetation with a 
seed mixture that has nutritional value to wildlife. West Ridge Resources, Inc. will place 
rocks and rock piles on the surface of the regraded area "at the time of final reclamation 
to provide habitat for small mammals. Surface gouging will allow water to collect in the 
depressions to provide a minor amount of water for the wildlife on-site. 

The drainage channel will be restored during the reclamation activities with a natural 
channel with a capacity capable of carrying the peak flow from the 100-year, 6-hour 
precipitation event and a capacity at least equal to the unmodified stream channel 
immediately upstream and downstream from the proposed disturbance. 

As the natural channel is ephemeral and in a natural state of change, no riparian zone 
exists adjacent to the channel. The final reclamation seed mix will be applied to the 
channel slopes by hydro or broadcast seeding. A straw mulch and tackifier will be 
applied following application of the seed. 

As the postmining land use will be for wildlife habitat and grazing, plant species were 
selected that have forage nutrition and cover value as well as being a competitive species 
in this environment. 

WEST RIDGE Resources, Inc. has received comment from the Division of Wildlife 
Resources regarding additional wildlife enhancement measures; Their comments are 
contained in Appendix 3-6. WEST RIDGE Resources, Inc. has incorporated several of 
their suggestions in the permit application pac a~~ ~ST RIDGP:1{esources, me. will 
continuetoworkwithDOGMandDWRwit ·re~~Qa~TnEBs es. 

EFFECTIVE: 
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REVEGETATION: TIMING 

Areas to be revegetated will be seeded following regrading and retopsoiling activities 
but prior to late October. This will allow time to get the seed on the ground before 
winter snowfall makes the site inaccessible. 

REVEGETATION: MULCHING AND OTHER SOIL STABILIZING 
PRACTICES 

Suitable mulch and other soil stabilizing practices will be used on regraded, retopsoiled 
areas as delineated for each site. A certified noxious weed-free straw will be utilized for 
mulch during final reclamation. Typically, the straw will be applied over seeded areas 
at a rate of 2,000 pounds per acre and tacked to the surface using mulch and tackifier. 

Revegetated areas will be visually monitored on a quarterly basis, or following heavy 
storm events, for damage and erosion problems. Water will be diverted away from 
active rills and gullies. Erosion will be repaired if the gully is unstable and repair can 
be done without jeopardizing healthy vegetation. 

Pest damage will also be evaluated during the quarterly inspection. Should a problem 
persist and endanger the viability of the entire revegetated area, a response appropriate 
for the situation will be initiated. 

REVEGETATION: STANDARDS FOR SUCCESS 

Standards for reclamation success will be evaluated accordance with DOGM's 
"Vegetation Information and Monitoring Guidelines", Appendix A. The success of final 
reclamation will be judged on the effectiveness of the vegetation for the postmining land 
use and the extent of cover compared to the extent of cover for the reference area. 
Ground cover, production or stocking will be considered equal to the approved success 
standard when it reaches 90% of the success standard. Statistical adequacy of all 
statistical sampling will be determined using the following formula: 

N . - f S2 rom 

where: t = 

(dx? 

the value from appropriate t-table*, (2-tail test for pre-mine 
studies, I-tail test for success studies) 
s = the sample standard deviation, Ie 
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d = the desired change in the mean, 
x = the sample mean of the parameter in question 

All parameters are to be tested at the 90% confidence level with a 10% 
change in the mean (d = .1). 

Ground cover will be estimated by using one of the methods listed in "Vegetation 
Information Guidelines" Appendix A. 

Production measurements will be made in accordance with DOGMs "Vegetation 
Information Guidelines" Appendix A. Estimates may be made by the methodology 
which the vegetation consultant feels is the most suitable method to used for the work 
being performed. 

An evaluation of species composition will be made, including species present, form and 
diversity. 

F or a postmining land use of grazing and wildlife habitat, the ground cover and 
production will be equal to or greater that a reference area. The Division's "Vegetation 
Information Guidelines", Appendix A will be utilized for the evaluation of the success 
of revegetation. Appendix B will be references for calculating diversity. 

For areas previously disturbed by mining activities that were not reclaimed to the 
requirements of the regulations, and will be reclaimed after proposed mining operations 
have ceased, the vegetative ground cover will not be less than the ground cover existing 
before redisturbance and will be adequate to control erosion. 

Siltation structures will be maintained until the disturbed area is revegetated and 
stabilized. They will remain in place at least two years after the last augmented seeding. 
Siltation structures may include sediment traps, straw bales, silt fences or filter baskets. 
Removal will be contingent upon revegetation and stabilization of the area as well as 
DOGM concurrence. Following removal, the area of the sediment control structure will 
be revegetated in accordance with the reclamation plan . 
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