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Re: Phase II Bond Release Application, Plateau Mining Corporation, Willow Creek Mine,
C/007/0038, Task ID #4094

Dear Mr. Haddock:

Plateau Mining Corporation is herewith submitting two final copies of the Willow Creek Mine Phase 11
Bond Release Application.

This application includes the C1 and C2 forms as required by the Division as well as replacement pages
and new additions to the permit.

This final version has the actual notarized Public Notice which replaces the proposed Public Notice in the
initial application.

This Application has been updated to include the commitment to conduct annual shaft settlement surveys
at the two reclaimed shaft sites in Crandall Canyon as requested by the Division. This commitment is
included in the application as Attachment 8.

If you have any questions or necd additional information, please do not hesitate to contact me.

Sincerely,

Dennis N. Ware
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of contents, section of the plan, or other information as needed to specifically locate, identify and revise the existing Mining and
Reclamation Plan. Include page, section and drawing number as part of the description.
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WILLOW CREEK MINE
Phase II Bond Release
May 2012

Introduction

The Willow Creek Mine is located approximately 4 miles north of Helper, Utah where
the Price River and Willow Creek have cut canyons through the western Book Cliffs Coal
Field.

Following the permanent cessation of operations in 2001, Plateau Mining Corporation
began the reclamation of the Willow Creek Mine. By the fall of 2004 all demolition,
carthwork, drainage construction and final seeding was completed on all but 1.17 acres
referred to as the Loadout. In 2005 the demolition of the Loadout was completed and the
area was reshaped and seeded in the spring of 2006.

Plateau Mining Corporation has completed phase Il of the approved reclamation plan for
the Willow Creek Mine. This is based on meeting the vegetation and water quality
requirements for phase Il reclamation in accordance with the approved reclamation plan
on the entire remaining acreage within the disturbed area boundary. In order to receive
phase II bond release the Permittee must demonstrate that, (1) the vegetation on the
reclaimed site has been established in accordance with the approved reclamation plan and
(2) that no part of the land is contributing suspended solids to the stream flow or runoff
outside the permit area in excess or the requirements set by UCA 40-10-17(2) (j) of the
Act or by R645-301-7510f the rules.

This phase Il bond release application includes a year-four vegetation monitoring study
(attachment 1), sediment yield calculations (attachment 2), public notice (attachment 3),
landowner and government agency notification (attachment 4), reclamation certification
(attachment 5), bond release calculations (attachment 6) and updated maps (attachment 7)
showing the remaining disturbed area boundary, the dates of reclamation and seeding as
well as dates of previous bond release actions.

During the preparation of this phase II bond release application it was discovered that
some errors were made in the reporting of the acres that remain in the disturbed area
boundary in previous phase I and phase III bond release submittals. The phase II bond
release maps in attachment 7 to this application represent the accurate acreage remaining
within the Willow Creek Permit disturbed area boundary.

- S : TED
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remaining in the Willow Creek Permit disturbed area boundary. The acres remaining in
the disturbed area boundary are broken down as follows: 18.35 acres referred to as the
Surface Facilities/Conveyor Corridor (phase I bond release in 2006), 38.34 acres referred
to as the Preparation Plant, Loadout and Refuse Pile (phase I bond release in 2006 on all
but 1.17 acres at the Loadout), 5.75 acres referred to as Gravel Canyon (phase I bond
release in 2006) and 32 96 acres referred to as Crandall Canyon (phase I bond release
received in 2010) for a iotal of 95.40 acres. This application for phase Il bond release
includes the entire 95.40 acres remaining in the disturbed area boundary. This
application also requests phase I bond release for the 1.17 acres at the Loadout. In 2005
the demolition of the Loadout was completed and the area that was actually disturbed
(only 0.22 acres), was reshaped and seeded in the spring of 2006.

The only regarding and reseeding that has taken place occurred in Crandall Canyon. The
area around the upstream (western most) shaft (0.4 acres) was regarded and reseeded
during the fall of 2005 to repair settlement of the fill in the shaft. The area around the
downstream (eastern most) shaft (1.19) acres was regarded and reseeded in the summer
of 2008 to repair settlement of the fill in the shaft. (See the Crandall Canyon As-Built
Reclamation Treatment Areas — Phase II Bond Release map in attachment 7 for the
specific arca affected.)

There are no remaining sediment control structures (ponds, silt fences, straw bales or
diversions) to be removed.

A performance bond in the amount of $1,424,514 is currently held to ensure that
reclamation is accomplished. Following the approval of this phase II bond release the
bond will be reduced to $489,166. The bond reduction calculation can be found in
attachment 6 of this application.

In order to prepare for phase II bond release a year-four vegetation study was completed
in 2008 by Mt. Nebo Scientific. Also, EarthFax Engineering prepared the sediment yield
calculations for bond rclease. These two studies (attachments 1 and 2) used slightly
different names to identify specific areas within the permit than those used on the maps
and elsewhere in this application. The names used in the vegetation study and sediment
yield calculations compared to those used on the maps and elsewhere in this bond release
application are as follows:

Vegetation Study and

Sediment Yield Reference Bond Release App / Maps Reference
Conveyor Corridor Surface Facilities/Conveyor Corridor
Refuse Pile Prep. Plant, Loadout and Refuse Pile
Gravel Canyon Gravel Canyon
Crandall Canyon Crandall Canyon
INCORPORATED
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Vegetation

Vegetation sampling on the reclaimed and reference areas at the Willow Creek Mine was
conducted during the growing season of 2008 as a means to monitor the success of the
revegetation and to determine whether or not phase Il bond release was warranted. This
study “Revegetation Monitoring at the Willow Creek Mine” was conducted by Mt. Nebo
Scientific, Inc. for all reclaimed acres within the disturbed area boundary. This study is
included 1n this application as attachment 1.

This vegetation sampling report presents the methodology and data as required by the
mining and reclamation plan. The data show that the revegetation at the Willow Creek
Mine is progressing well and, based on the results of the study, phase II bond release is
warranted.

At the end of the Summary and Conclusion section of the vegetation study (page 18) it
states “In all instances, the reclaimed areas appear to be progressing very well to
becoming communities that are diverse, effective and permanent as required by the state
regulations for land once disturbed by coal mining operation.”.

Sediment Yield

EarthFax Engineering prepared sediment yield calculations for each of the areas where
phase II bond release is being sought. The sediment yield calculations used the revised
universal soil loss equation (RUSLE) under both pre-disturbance and post-reclamation
conditions. These sediment yield calculations are included in this application as
attachment 2. The factors involved are: 1) rainfall-runoff erosivity, 2) soil erodibility, 3)
length of slope, 4) cover management, and 5) support practice. The sediment yield
calculations show the sediment yield to be substantially less after reclamation than before
the area was disturbed by mining. The sediment yield calculations can be found in
attachment 2 of this application.

Conclusion
As authorized by R645-301-880.300, phase II bond release should be approved based on

the Permittee meeting vegetation and water quality requirements in accordance with the
mining and reclamation plan.

INCORPORATED
AUG 31 2012

Div. of Qil, Gas & Mining

|
|



Attachment 1

Phase II Bond Release
Year Four Vegetation Monitoring
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Revegetation Monitoring

at the Willow Mine
Year 4: 2008
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INTRODUCTION

Scope

In 2004, reclamation and revegetation activities were completed at the Willow Creek Mine area
including areas called Gravel Canyon, the Refuse Pile, the Conveyor Corridor, the Riparian
Bottoms and Crandall Canyon. The scope of this report is to provide results from monitoring
plant establishment and preliminary revegetation success for these sites after four years of growth

and establishment.

History of Vegetation Sampling

The history of vegetation data that have been compiled at the Willow Creek Mine dates back to
1981 and earlier and is difficult to follow. There have been ownership and operator changes at
the mine site over that time period. Moreover, quantitative data collection methodologies have
changed over time, and in most cases there are explanations for the changes. The Willow Creek
Mining and Reclamation Plan (MRP) attempts to explain these changes (MRP Section 3.2.1.2).
To begin, the primary vegetation dataset and report that was used for permitting was prepared for
the Price River Coal Company. This reference was called “Vegetation Data Report of Price
River Coal Company’s Mine Area” (Mariah Associates 1981). In 1988, a modification of this

reference was used for permitting purposes for the Blackhawk Coal Company at the Willow

INCORPORATED
AUG 3 1 2012

Div. of Oil, Gas & Mining



Creek Mine. Later in 1989, the Castle Gate Coal Company used some of these same datasets for
the Willow Creek area with subsequent permitting changes submitted in 1994. Finally, more
vegetation work was conducted by the State of Utah, Division of Oil, Gas & Mining’ (DOGMs),
Abandoned Mine Reclamation (AMR) program where some sites were reclaimed. These sites
had been disturbed prior to the Surface Mining Control and Reclamation Act of 1977 (SMRCA);
the MRP refers to them as the “Reclaimed Areas” and there is no longer a bond associated with

them.

Many changes have been made regarding the vegetation success standards since those early
studies. Willow Creek’s MRP (Section 3.2.1.2) states that “given the changes in regulatory
requirements which have occurred since much of the data was originally collected and
subsequent disturbance of many of the areas previously sampled at this location, the original
data cannot be used directly to comply with current vegetation baseline requirements”. For this
and other plant nomenclature problems in the original dataset, the 1981 data were no longer
sufficient to meet the state regulations. Accordingly, more vegetation sampling was conducted in
1994-1996 by K.A. Crofts to supplement the early vegetation data; these data can be found in an
appendix in Willow Creek Mine’s MRP called “Supplemental Tables of Vegetation Sampling

Data: 1994-1996".

Samp[e Avreds

The terminology used in the MRP for specific sample areas and the methodology criteria applied
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to sample them have been described below. The following information also drove the sample

design and plans made to monitor the reclaimed areas for this report.

1.

Disturbed Areas - This refers to those areas where the plant communities were
disturbed pre-SMCRA and were later re-disturbed post-SMCRA by coal mining
activities. Because of this, they are regulated differently and have different
revegetation success standard for final reclamation than those areas that were not
re-disturbed after the Act. Both types of areas at the Willow Creek Mine site, pre-
SMCRA and post-SMCRA, have now been reclaimed under appropriate state and
federal regulations. The reclaimed Disturbed Areas were sampled to provide the
‘supplemental data’ (1994-96) mentioned above and were again sampled in 2008
using the same methodologies for this report. The Disturbed Areas include the
following sites:

a. Gravel Canyon
b. Refuse Pile
c. Conveyor Corridor

“Baseline Data Methods” as per DOGMs Vegetation Information Guidelines
(1992) were employed to sample these areas. More detail about these methods
has been provided in the METHODS section of this report.

Reclaimed Areas - These Reclaimed Areas were those areas that were disturbed
pre-SMCRA and not re-disturbed by more current mining activities. These areas
were later reclaimed by the AML program and are therefore not subject to the
monitoring program required by Plateau Mining Corporation. Accordingly, these
areas were not required to be sampled for this 2008 monitoring report.

Riparian Bottoms - This area was first sampled in 1994 to expand on the
‘supplemental data’ needed. They did not have the pre-SMCRA designation.
Sample methods were different than those used for the Disturbed Areas above
(more information about this will be described in the METHODS section of this
report).

Crandall Canyon - Crandall Canyon, an area also associated with the Willow
Creek Mine, is located on the west side of Price Canyon rather than the east side
where the other reclaimed areas are located (see Willow Creek Mine Locator
Map included with this report). Revegetation standards and sampling methods are
yet again different than the above-mentioned areas. Again, more details about the
methodologies employed will be provided later in this report.

Reference Areas - Based on the methods employed to monitor revegetation
INCORPORATED
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success and the standards that were pre-determined by representatives from the
past mine operators and officials from DOGM, Reference Areas may or may not
be used to determine adequate revegetation success at the Willow Creek Mine.
Or, in other words, Reference Areas are used as success standards for some of the
reclaimed areas, whereas, they are not used in other areas.

Reference Areas are those areas that were chosen earlier to be sampled at the time
of final reclamation. Data from the Reference Areas and specific areas that have
been reclaimed are to be compared statistically to determine whether or not
successful revegetation has been achieved at the time of Final or Phase III Bond
Release. The “Reference Area Method” has been described in DOGMs
Vegetation Information Guidelines (1992).

The Reference Areas sampled in association with the Willow Creek Mine’s
monitoring plan were:

a. Mountain Brush (MB) Reference Area
b. Crandall Canyon (SB) Reference Area

The above sample areas have been described in Willow Creek’s MRP. Their locations can be

found on several maps provided in that document.

METHODS

Methodologies used for sampling were performed in accordance with the aforementioned

guidelines provided by DOGM. For reasons described above, and depending on the sample area,

there has been an assortment of methods that have been employed to sample the vegetation at the

Willow Creek Mine site. We have attempted to employ sampling methods that have appropriate

scientific merit and comply with all state and federal regulations and guidelines, as well as

remain consistent with previous sampling methods to make the previous and current datasets

comparable to each other.
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Transect and Quadrat Placement

Random/regular placement of sample quadrats were designed as an attempt to provide unbiased
accuracy of the data compiled. This was accomplished by establishing several transect lines
along the entire length of each reclaimed area. At regular intervals along the transect lines,
random numbers were generated and used to measure distances at right angles from the line to
determine sample locations. Whether these random numbers were odd or even determined
which side of transect line a given quadrat was placed. The random numbers selected were high
enough to place quadrats to the lateral limits of each sample area and all areas in-between. This
insured that the sample quadrats were placed randomly over the entire study area in an attempt to

adequately address and represent each site as a whole.

Couver, Frequency and Composition

Depending on the sample area and the history of sampling it, cover estimates were made by
employing two different methods. In some areas ocular methods with meter square quadrats
were useds; other areas employed the point-intercept method using an inclined metal 10-point
frame. Species composition and relative frequencies were also assessed from the cover data.

Plant nomenclature follows "A Utah Flora" (Welsh et al. 2003).
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Density

Similar to the reasons for employing different sample methods for cover, woody species density
measurements also varied depending on the area. These methods were dictated by either
community type, previous sampling history, or commitments about methods that were stated in
the MRP. In some areas woody plant numbers were measured using a distance method called the
point-quarter technique. In this method, random points were placed on the sample sites and
measured into four quarters. The distances to the nearest woody plant species were then recorded
in each quarter. The average point-to-individual distance was equal to the square root of the
mean area per individual. In other areas densities were measured using 1.5 M x 50.0 M belt
transects. Here, all woody plants were counted inside the belts; the counts were then summarized

and converted into the number of individual woody plants per acre.

Biomass Production

Total annual biomass production was estimated by clipping, drying and weighing current annual
growth in each sample quadrat. "Double sampling" methods were employed by placing four
additional quadrats around the clipped quadrat, then estimating the production of them relative to
the clipped plot. Herbaceous and woody species production were recorded separately, then

combined to provide the total production estimate.

INCORPORATED
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sample Size & Adequacy

Sampling adequacy was calculated using formula given below.

where,

MIN = minimum adequate sample
= appropriate confidence t-value
= standard deviation
= sample mean
= desired change from mean

QX n "3

However, sample size was often more a function of the size of each sample area within the
reclaimed types, or more samples taken in larger areas compared to smaller ones. When final
vegetation sampling is conducted for bond release at the end of the mine owner’s “Responsibility
Period”, similar areas will be sample separately but later treated as a whole because the reclaimed
plant communities should be quite similar. For example, the data from Gravel Canyon, the
Conveyor Corridor and the Refuse Pile will probably be “lumped” at that time because they have
all been seeded with the same species mixture and will result in the same community type (with
some variations of course, as do the natural or undisturbed native plant communities nearby).
Although these areas were sampled and reported separately here to determine whether or not
there are “problem areas”, ultimately the datasets will be combined. We used the acreage of
these three reclaimed areas — Gravel Canyon (5.75 acres), the Conveyor Corridor (29.90 acres)
and the Refuse Pile (46.76 acres), then used a “weighted” method to determine sample sizes. In

summary, sample sizes were determined by considering the sample adequacy formula as well as
INCORPORATED
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the size of the sample area itself. Sample sizes such as the Riparian Bottoms and Crandall

Canyon were determined independent of all other areas.

Pbotogm]gﬁs

Color photographs of the sample areas were taken at the time of sampling and a subset of them

have been submitted with this report.

Success Standards

The sampling history above describes some of the reasons that certain methodologies were
employed in specific sample areas at the Willow Creek Mine site. Often the methods to be used
to monitor a given parameter were dictated by the DOGM protocol that was chosen by
representatives from the past mine operators and officials from DOGM. In some areas, the
“Reference Area” protocol as described in DOGMs Vegetation Information Guidelines was
employed. In other areas, the “Baseline Information” protocol was employed (also refer to

History of Vegetation sampling above for more discussion about this).

Sunmmary of Sampling Methods

Table 1 below lists the protocols, sampling methods employed, and sample sizes for cover,
INCORPORATED
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woody species density and productivity of each sample site at the Willow Creek Mine site.

TABLE 1: Summary of Vegetation Sample Areas, Protocols, Methods and sample sizes

SAMPLE AREA PROTOCOL COVER DENSITY PRODUCTIVITY
(sample size) (sample size) (sample size)
Gravel Canyon Baseline Point-intercept Belt transects Clipped/Wt.
(n=10) (n=2) (n=5)
Conveyor Corridor Baseline Point-intercept Belt transects Clipped/Wit.
- (n=50) (n=10) (n=25)
Refuse Pile Baseline Point-intercept Belt transects Clipped/Wit.
(n=75) (n=15) (n=40)
Riparian Bottomlands Baseline Ocular Point-quarter n/a
(n=30) (n=30)
Crandall Canyon Reference Area Ocular Point-quarter n/a
Reclaimed Sagebrush (n=80) (n=80)
Crandall Canyon (East) Reference Area Ocular Point-quarter n/a
Reclaimed Mtn. Brush (n=15) (n=15)
Crandall Canyon (West)  Reference Area Ocular Point-quarter n/a
Reclaimed Mtn. Brush (n=15) (n=15)
Mtn. Brush (MB) Reference Area Ocular Point-quarter n/a
Reference Area (n=20) (n=20)
Crandall Canyon Reference Area Ocular Point-quarter n/a
Reference Area (n=40) (n=40)

Gravel Canyon

Quantitative sampling the vegetation at the reclaimed Gravel Canyon site in 2008 revealed that

the area was dominated by fourwing saltbush (4triplex canescens), thickspike wheatgrass

(Elymus lanceolatus), and yarrow (Achillea millefolium). For a list of all plant species present in
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sample quadrats along with their cover and frequency values, refer to Table 2.

The total living cover of this reclaimed site was estimated at 53.00% (Table 3-A). Of that living
cover, shrubs comprised 30.00% of it, grasses 40.95% and forbs 29.05% (Table 3-B). The total
woody species density was estimated at 1,835 individuals per acre and was dominated by
sagebrush (4rtemisia tridentata) andfourwing saltbush (Table 4). Total annual biomass
production of the site was estimated to be 1,887.46 pounds per acre, with 623.56 pounds coming

from herbaceous species and 1,263.90 pounds from woody plants (Table 5).

Conwveyor Corridor

The reclaimed Conveyor Corridor was dominated by thickspike wheatgrass, bluebunch
wheatgrass (Elymus spicatus) and fourwing saltbush. For a list of the plant species present in

sample quadrats along with their cover and frequency values, refer to Table 6.

The total living cover for this reclaimed site was estimated to be 43.60% (Table 7-A). The
composition of the cover by lifeform was 59.30% grasses, 18.40% forbs and 22.30% shrubs
(Table 7-B). Table 8 shows the woody species density in this area consisted of 1,165 individuals
per acre with the dominants for this parameter consisting of fourwing saltbush, sagebrush, and
rubber rabbitbrush (Chrysothamnus nauseosus). Productivity for the site was estimated at
1,569.50 pounds per acre with 573.76 pounds coming from herbaceous and 995.74 pounds from

woody species (Table 9).
INCORPORATED
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Quantitative sampling the vegetation at the reclaimed Refuse pile showed that the area was
dominated by fourwing saltbush, thickspike wheatgrass and Palmer penstemon (Penstemon
palmeri). For a list of all plant species present in sample quadrats along with their cover and

frequency values, refer to Table 10.

The total living cover of this reclaimed site was estimated at 45.87% (Table 11-A). In that living
cover, shrubs comprised 24.58%, grasses 51.09% and forbs 24.33% (Table 11-B). The total
woody species density was estimated at 1,691 individuals per acre and was dominated by
fourwing saltbush (Table 12). Total annual biomass production of the site was estimated to be
709.42 pounds per acre, with 349.05 pounds coming from herbaceous species and 360.37

pounds from woody plants (Table 13).

Riparian Bottoms

The reclaimed Riparian Bottoms were greatly dominated by coyote willow (Salix exigua). For a
list of the plant species present in sample quadrats along with their cover and frequency values,

refer to Table 14.

The total living cover (overstory and understory cover combined) for this reclaimed site was

estimated to be 71.33% (Table 15-A). The composition of the understory cover by lifeform was
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3.00% grasses, 2.33% forbs and 94.67% shrubs (Table 15-B). Table 16 shows the woody species

density in this area consisted of 4,168 individuals per acre with the dominants here consisting of
coyote willow, Wood’s rose (Rosa woodsii) and golden current (Ribes aureum). Productivity

measurements were not required in 2008 for this area

Crandall Canyon Sagebrush Aveas

Cover by plant species for these reclaimed areas, the Sagebrush Areas in Crandall Canyon, are
shown in Table 17. These results indicated that the area was dominated by big sagebrush, Lewis’

flax (Linum lewisii), and western wheatgrass (Elymus smithii).

The total living cover of the reclaimed site was estimated at 50.00% (Table 18-A). In that living
cover, shrubs comprised 26.34%, grasses 42.12% and forbs 31.55% (Table 18-B). The total
woody species density was estimated at 6,874 individuals per acre and was dominated by

fourwing saltbush (Table 19).

Cramdall Canyon Mtu. Brush Aveas (East)

Two different areas were reclaimed as the Mountain Brush community type in Crandall Canyon.
They were sampled separately to identify any differences or “problem areas” at each site.
Consequently, the data were also reported separately in this report.
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Quantitative sampling the reclaimed Mtn. Brush (East) site in Crandall Canyon revealed that the

area was dominated by Gt. Basin wildrye (Elymus cinereus) and big sagebrush (Table 20).

The total living cover of this reclaimed community was estimated at 58.33% (Table 21-A). Of
the living cover, the composition was comprised of shrubs at 19.47%, grasses were 64.59% and
forbs were 15.94% (Table 21-B). The total woody species density was estimated at 3,359

individuals per acre and was dominated by sagebrush (Table 22).

Crandall Canyon Mtw. Brush Areas (West)

The other reclaimed Mountain Brush site that was sampled in Crandall Canyon was located west
of the first site. Quantitative sampling the this site suggested that the area was dominated by
similar species as the east site, Salina wildrye and big sagebrush, but there were other species that
had values that were very close to these two species such as thickspike wheatgrass, western
wheatgrass and Indian ricegrass (Stipa hymenoides). For a list of all plant species present in

sample quadrats along with their cover and frequency values, refer to Table 23.

The total living cover of this reclaimed site was estimated at 49.67% (Table 24-A). Of that
living cover, shrubs represented 16.94% of it, whereas grasses and forbs were represented at
54.51% and 28.55%, respectively (Table 24-B). The total woody species density was estimated
at 5,706 individuals per acre and was dominated by big sagebrush and black sagebrush
(Artemisia nova). Results from woody species density measurements can be found on Table 25.
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Crandall Canyon Mtn. Brush (MB) Reference Avea

When DOGMs “Reference Area” protocol was employed, the reclaimed areas are to be
compared to communities that have been chosen to represent standards for final revegetation
success with the areas that were disturbed and reclaimed by mining operations. The reference
area to be compared to the reclaimed Mtn. Brush communities in Crandall Canyon was called the
Mountain Brush (MB) Reference Area. This reference area, however, is located near the old
Conveyor Corridor and some of the surface facilities of the Willow Creek Mine on the east side

of Price Canyon rather than the west side where Crandall Canyon is located.

Cover and frequency by plant species for this reference area is shown in Table 26. Sampling
results in this area indicated that it was dominated by Salina wildrye by quite a wide margin, but
followed by big sagebrush and Indian ricegrass. The tree and shrub species present in this
community, probably the reason for labeling it a “Mtn. Brush Reference Area”, were Utah
Juniper (Juniperus osteosperma), pinyon-pine (Pinus edulis) and Utah serviceberry (4dmelanchier

utahensis).

The total living cover (including overstory and understory cover combined) of this reference area
was estimated at 36.25% (Table 27-A). In that living cover, shrubs comprised 32.55%, grasses
64.78% and forbs 2.67% (Table 27-B). The total woody species density was estimated at 2,488
individuals per acre and was dominated by big sagebrush, Utah serviceberry, broom snakeweed

(Gutierrezia sarothrae) and Utah juniper (Table 28).
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Crandall Canyon (SB) Reference Area

The reference area to be compared to the Reclaimed Sagebrush communities in Crandall Canyon
was called the Crandall Canyon Reference Area. Like the above reference area, this reference
area is located at the Willow Creek Mine on the east side of Price Canyon rather than the west
side where Crandall Canyon is located. The locations of the two reference areas, the Crandall
Canyon Mtn. Brush (MB) Reference Area and the Crandall Canyon (SB) Reference Area, are
shown on maps in the Willow Creek Mine MRP, but a general locator map of the permit area

including Crandall Canyon that was prepared by DOGM has been included with this report.

Cover and frequency by plant species for this reference area are shown in Table 29. Similar to
the aforementioned reference area, sampling results in the area show that this reference area was
dominated by Salina wildrye by quite a wide margin, but followed by big sagebrush. However,

the remaining species present in the quadrats were less similar than the other reference area.

The total living cover of this reference area was estimated at 37.88% (Table 30-A). In that living
cover, shrubs comprised 27.45%, grasses 63.75% and forbs 8.79% (Table 30-B). The total
woody species density was estimated at 857 individuals per acre and was dominated by big
sagebrush, Utah serviceberry, broom snakeweed (Gutierrezia sarothrae) and fourwing saltbrush

(Table 31).
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DISCUSSION

Willow Creek Mine Disturbed Aveas

The so-called “Disturbed Areas” at the Willow Creek Mine site are comprised of reclaimed areas
including: 1) Gravel Canyon, 2) the Conveyor Corridor and 3) the Refuse Pile. The reclaimed
Riparian Bottoms have also been included in the Willow Creek monitoring regime. Because the
protocol for revegetation success standards here employed the Baseline Method, comparisons
were made between revegetation success standards [or baseline datasets (1994-96)] and current
datasets (2008). Fig. 1 illustrates that the total living cover values of the current dataset were
greater than that of the baseline data. The woody species density values of the these same areas
were also greater in the current dataset when compared to the baseline standards (Fig. 2).
Finally, annual biomass production of the Disturbed Areas were also compared graphically (Fig.

3). The current productivity estimates greatly exceeded those shown in the baseline dataset.

Crandall Canyon Aveas

The reclaimed areas in Crandall Canyon consisted of: 1) Sagebrush Areas, 2) Mtn. Brush Areas
(East), and 3) Mtn. Brush Areas (West). The protocol to measure revegetation success in these
areas employed the “Reference Area” method. This method uses pre-determined reference areas,

or undisturbed plant communities chosen to represent future revegetation success standards.
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Two reference areas were chosen to be compared with the reclaimed areas of Crandall Canyon
including: 1) the Mountain Brush (MB) Reference Area and 2) the Crandall Canyon (SB)
Reference Area. Graphic illustrations comparing the total living cover of the reclaimed areas in
Crandall Canyon with their respective reference areas show that the reclaimed areas have
exceeded their standard for revegetation success (Fig. 4). Furthermore, woody species density
values of the reclaimed sites in Crandall Canyon also far exceeded those of the reference area
(Fig. 5). Annual biomass production was not needed for this sample period when the Reference
Area method is employed. This parameter will be measured at the end of the Responsibility

Period prior to Phase III or Final Bond Release applications are submitted.

SUMMARY & CONCLUSIONS

Plant communities disturbed by mining operations at the Willow Creek Mine site have been
reclaimed for four years now. These areas were sampled in 2008 to provide Year 4 data for
comparisons with the revegetation success standards, the standards that will ultimately be used to
determine whether or not final bond release is warranted and the end of the owner’s

Responsibility Period.

Depending on the specific reclaimed area and the protocol required to determine revegetation
success standards (Baseline Method or Reference Area Method) the following parameters were

compared: 1) total living cover, 2) woody species density and 3) annual biomass productivity. In
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all cases, the reclaimed areas met or exceeded those of the success standards.

Although the parameters mentioned above are the principal values used to determine
revegetation success, other indicators can also be used from the datasets. For example, species
diversity, cover and frequency values, presence of “desirable” plant species versus “weedy” or
exotic species, and species composition can be compared between the reclaimed areas and their
respective success standards. In all instances, the reclaimed areas appear to be progressing very
well to becoming communities that are “diverse, effective and permanent” as required by state

regulations for land once disturbed by coal mining operations.
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Table 2: Willow Creek Mine Area. Living Cover

t Species (2008).

Gravel Canyon n=10
TREES & SHRUBS Mean| Standard Percent
Percentl  Deviation Frequency
Atriplex canescens 19.00 29.82 30.00
FORBS
Achillea millefolium 9.00 15.78 30.00
Machaeranthera canescens 2.00 6.00 10.00
Penstemon palmeri 2.00 6.00f 10.00
GRASSES
Elymus lanceolatus 14.00 18.00 30.00
Elymus smithii 2.00 6.00] 10.00
Elymus spicatus 4.00 12.00 10.00
Stipa hymenoides 1.00] 3.00 10.00
22
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Table 3: Willow Creek Mine Area. Total Cover
ition (2008)
Gravel Canyon n=10
A. TOTAL COVER Mean Standard

Percent Deviation
Total Living Cover 53.00 15.52
Litter 15.00 12.04
Bareground 13.00 11.87
Rock 19.00 13.00

B. % COMPOSITION

Shrubs 30.00 45.83
Forbs 29.05 35.69
Grasses 40.95 40.39

Table 4: Willow Creek Mine Area.

Woody Species Density (2008).
Gravel Canyon n=2
SPECIES Individuals
Per Acre

Artemisia tridentata 593.53
Atriplex canescens 1187.07
Ceratoides lanata 53.96
IQTAL 1834.56

Table 5: Willow Creek Mine Area. Annual Production (2008).

Gravel Canyon n=5

—_— Pounds/Acre

LIFEFORM Mean. Std. Dev.

Herbaceous 623.56 249.09

Woody 1263.90 655.38

TOTAL 1887.46 680.65
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Table 6: Willow Creek Mine Area. Living Cover and

s (2008).

-

Conveyor Corridor (Reclaimed) n=50
TREES & SHRUBS Mean Standard| Percent
Percenff  Deviation| Frequency
Atriplex canescens 9.20 19.68 22.00
Artemisia tridentata 0.20] 1.40 2.00
Chrysothamnus nauseosus 2.40 9.71 6.00
FORBS
Achillea millefolium 0.80] 2.71 8.00
Halogeton glomeratus 0.40; 2.80 2.00
Linum lewisii 2.40) 8.14] 10.00
Machaeranthera canescens 0.40] 2.80] 2.00
Penstemon palmeri 2.00 6.63 10.00
Salsola tragus 1.20] 5.88 4.00
GRASSES
Bromus tectorum 0.60 3.10] 4.00
Elymus lanceolatus 10.40 15.49 38.00
Elymus smithii 0.40, 2.80) 2.00
Elymus spicatus 9.80 17.49 30.00
Stipa hymenoides 3.40 8.86 16.00
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abie 7: 1iow Cree ine Area. lotal Cover an
Composition (2008)

Conveyor Corridor (Reclaimed) n=50
A. TOTAL COVER Mean Standard
Percent Deviation

Total Living Cover 43.60 13.82

Litter 16.20 15.48

Bareground 13.60 11.45

Rock 26.60 17.84

B. % COMPOSITION

Shrubs 22.30 36.89

Forbs 18.40 34.81

Grasses 59.30 42.68

Table 8: Willow Creek Mine Area.
Woody Species Density (2008).

Conveyor Corridor (Reclaimed) n=10
SPECIES Individuals
Per Acre

Artemisia tridentata 151.08
Atriplex canescens 766.20
Ceratoides lanata 37.77
Cercocarpus ledifolius 5.40
Chrysothamnus nauseosus 205.04
TOTAL 1165.48

Table 9: Willow Creek Mine Area. Annual Production (2008).

Conveyor Corridor (Reclaimed) n=25

Pounds/Acre

LIFEFORM Mean Std. Dev.

Herbaceous 573.76 426.87

Woody 995.74 936.29

TOTAL 1569.50 823.67
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Table 10: Willow Creek Mine Area. Living Cover

ecies (2008).

Refuse Pile (Reclaimed) n=75
TREES & SHRUBS Mean Standard Percent

Percentl  Deviation| Frequency
Atriplex canescens 13.87 24.92 30.67
Artemisia tridentata 0.53 3.22) 2.67
Chrysothamnus nauseosus 0.27] 2.29 1:33
FORBS
Achillea millefolium 0.27 2.29 1.33
Penstemon palmeri 5.20 12.15 21.38
Linum lewisii 3:33 8.38 14.67
Halogeton glomeratus 0.53 3.22 2.67
Melilotus officinalis 0.40, 3.44] 1.33
GRASSES
Elymus smithii 1.47] 7.08| 533
Elymus spicatus 3.47 9.59 14.67
Elymus lanceolatus 12.67 15.86 49.33
Stipa hymenoides 1.47] 5.82 6.67
Elymus cinereus 1.47 7.95 4.00
Bromus carinatus 0.93 5.21 4.00
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Table 11: Willow Creek Mine Area. Total Cover and
Composition (2008)
Refuse Pile (Reclaimed) n=75
A. TOTAL COVER Mean Standard
Percent Deviation
Total Living Cover 45.87 16.90
Litter 14.13 15.15
Bareground 14.80 13.60
Rock 25.20 17.92
B. % COMPOSITION
Shrubs 24.58 39.61
Forbs 24.33 36.04
Grasses 51.09 42.81

Table 12: Willow Creek Mine Area.

Woody Species Density (2008).

Refuse Pile (Reclaimed) n=15
SPECIES Individuals
Per Acre

Artemisia tridentata 39.57
Aftriplex canescens 1557.58
Ceratoides lanata 17.99
Chrysothamnus nauseosus 75.54
TOTAL 1690.67

Table 13: Willow Creek Mine Area. Annual Production (2008).

Refuse Pile (Reclaimed) n=40

Pounds/Acre

LIFEFORM Mean Std. Dev.

Herbaceous 349.05 229.77

Woody 360.37| 359.30

TOTAL 709.42 280.19
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Table 14: Willow Creek Mine Area. Living Cover

2008),

Riparian Bottoms (Reclaimed) n=30
OVERSTORY Mean Standard| Percent

Percenff  Deviation| Frequency
TREES & SHRUBS
Salix exigua 12.33] 19.35 33.33
UNDERSTORY
TREES & SHRUBS
Artemisia tridentata 0.33 1.25 6.67
Atriplex canescens 0.17] 0.904 3.33
Chrysothamnus nauseosus 1.17] 4.78 6.67
Populus fremontii 1.67] 8.98 3.33
Ribes aureum 5.83| 12.18 20.00
Rosa woodsii 6.17| 14.24 20.00
Salix exigua 41.17 28.39 83.33
FORBS
Melilotus officinale 0.33 1.80 3.33
Penstemon palmeri 0.83 3.67] 6.67
GRASSES
Elymus elymoides 0.33 1.80 3.33
Elymus lanceolatus 0.67| 2.13 10.00
Elymus spicatus 0.33] 1.80 3.33
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able . wiliow Cree

rea. lotal Cove

Riparian Bottoms n=30
(Reclaimed)
A. TOTAL COVER Mean Standard
Percent Deviation
Overstory (0) 12.33 19.35
Understory (u) 59.00 18.18
Litter 9.00 7.43
Bareground 14.07 12.19
Rock 17.93 14.40
o+u 71.33 23.31
B. % COMPOSITION
Shrubs 94.67 18.46
Forbs 233 10.86
Grasses 3.00 8.76

Table 16: Willow Creek Mine Area.

Woody Species Density (2008).

Riparian Bottoms (Reclaimed) n=30
SPECIES Individuals

Per Acre
Artemisia tridentata 138.92
Atriplex canescens 69.46
Chrysothamnus nauseosus 243 .11
Populus fremontii 34.73
Prunus virginiana 34.73
Ribes aureum 729.32
Rosa woodsii 729.32
Salix exigua 2187.95
JOTAL 4167.53
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Table 17: Crandall Canyon Area. Living Cover and

M—

Sagebrush/Grass (Reclaimed) n=80
TREES & SHRUBS Mean Standard Percent
Percentl  Deviation| Frequency
Artemisia nova 0.94 4.68 5.00
Artemisia tridentata 10.85] 8.82) 76.25
Cercocarpus ledifolius 1.10 3.51 12.50
Chrysothamnus nauseosus 0.50 3.22) 2.50
FORBS
Achillea millefolium 0.19 0.95 375
Artemisia ludoviciana 1.38 3.26) 18.75
Aster chilensis 1.25 3.67| 11.25
Linum lewisii 7.05 7.24 67.50
Melilotus officinalis 2:31 4.81 28.75
Penstemon palmeri 0.06 0.56 1.25
Penstemon sp. 2.31 4.61 26.25
GRASSES
Bromus carinatus 0.56 3.06 5.00
Elymus cinereus 4.66 9.12 32.50
Elymus junceus 0.88 5.69 2.50
Elymus lanceolatus 4.35 7.95 37.50
Elymus smithii 4.40 6.59 42.50
Elymus spicatus 3.71 7.82 28.75
Poa secunda 2.69 4.81 27.50
Stipa hymenoides 0.81 4.36] 5.00
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aple . Cranda anyon Area. lotal Cover an
_Composition (2008)

Sagebrush/Grass (Reclaimed) n=80
A. TOTAL COVER Mean Standard
Percent Deviation

Total Living Cover 50.00 11.67

Litter 14.31 7.28

Bareground 11.81 5.71

Rock 23.88 12.07

B. % COMPOSITION

Shrubs 26.34 18.53

Forbs 31.55 23.70

Grasses 42.12 25.01

Table 19: Crandall Canyon Area.

Woody Species Density (2008).

Sagebrush/Grass (Reclaimed) n=80
SPECIES Individuals

Per Acre
Artemisia nova 601.43
Artemisia tridentata 5305.48
Cercocarpus ledifolius 859.19
Chrysothamnus nauseosus 64.44
Gutierrezia sarothrae 21.48
Pinus edulis 21.48
TOTAL 6873.50
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Table 20: Crandall Canyon Area. Living Cover and
Erequency by Plant Species (2008).

Mountain Brush - East n=15
(Reclaimed)
TREES & SHRUBS Mean Standard Percent
Percentf  Deviation| Frequency
Artemisia tridentata 10.00] 10.17 60.00
Cercocarpus ledifolius 0.67 2.49 6.67
Chrysothamnus nauseosus 0.67 2.49 6.67
FORBS
Artemisia ludoviciana 2.00 5.10] 20.00
Iva axillaris 0.33 1.25 6.67
Linum lewisii 3.67] 4.64 40.00
Melilotus officinalis 0.67| 2.49 6.67
Penstemon sp. 1.67 3.94 20.00
GRASSES
Elymus cinereus 20.67 22.28 80.00
Elymus lanceolatus 5.67 8.54 40.00
Elymus smithii 5.00 7.53] 33.23
Elymus spicatus 533 8.06)| 33.33
Poa secunda 2.00, 5.10, 13.33
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Table 21: Crandall Canyon Area. Total Cover and ||
Composition (2008)

Mountain Brush - East n=15
(Reclaimed)
A. TOTAL COVER Mean Standard
Percent Deviation
Total Living Cover 58.33 10.75
Litter 18.33 7.89
Bareground 14.33 10.47
Rock 9.00 4.90
B. % COMPOSITION
Shrubs 19.47 18.31
Forbs 15.94 19.01
Grasses 64.59 25.18

Table 22: Crandall Canyon Area.
Woody Species Density (2008).

Mountain Brush - East (Reclaimed) n=15
SPECIES Individuals

Per Acre
Artemisia tridentata 3078.77
Cercocarpus ledifolius 55.98
Chrysothamnus nauseosus 223.91
TOTAL 3358.66
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Table 23: Crandall Canyon Area. Living Cover and

ies (2008).

Mountain Brush - West (Reclaimed) n=15
TREES & SHRUBS Mean Standard Percent

Percen Deviation| Frequency
Artemisia nova 2.00] 4.40] 20.00
Artemisia tridentata 5.67 9.29 40.00
Cercocarpus ledifolius 1.20) 3.08] 13.33
FORBS
Artemisia ludoviciana 0.67] 1.70 13.33
Aster chilensis 2.00} 5.104 20.00
Linum lewisii 4.00 6.11 40.00
Machaeranthera canescens 1.33] 4.99 6.67
Melilotus officinalis 2.00 6.27| 13.33
Penstemon sp. 3.33 4.71 40.00
GRASSES
Bromus carinatus 0.33 1.25 6.67
Elymus cinereus 7.33 9.46| 53.33
Elymus lanceolatus 5.47| 8.27| 46.67
Elymus smithii 5.00 6.83] 46.67
Elymus spicatus 3.00 11.22 6.67
Poa secunda 2.33 6.55] 13.33
Stipa hymenoides 4.00 9.35| 20.00
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Table 24: Crandall Canyon Area. Total Cover and
Compaosition (2008)

Mountain Brush - West (Reclaimed) n=15
A. TOTAL COVER Mean Standard
Percent Deviation

Total Living Cover 49.67 10.24

Litter 15.33 10.08

Bareground 11.67 8.69

Rock 23.33 11.79

B. % COMPOSITION

Shrubs 16.94 19.81

Forbs 28.55 20.10

Grasses 54.51 22.82

Table 25: Crandall Canyon Area.

Woody Species Density (2008).

Mountain Brush - West (Reclaimed) n=15
SPECIES Individuals

Per Acre
Artemisia nova 855.92
Artemisia tridentata 4279.61
Cercocarpus ledifolius 475.51
Chrysothamnus nauseosus 95.10
JOTAL 5706.15
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Table 26: Crandall Canyon Mountain Brush (MB)
Reference Area (located near Willow Creek Mine
Area). Living Cover and Frequency by Plant

)

Mountain Brush (MB) n=20

Reference Area

OVERSTORY Mean| Standard Percent
Percentl  Deviation| Frequency

TREES & SHRUBS

Juniperus osteosperma 1.75) 5,31 10.00

Pinus edulis 1.00] 4.36 5.00

UNDERSTORY

TREES & SHRUBS

Amelanchier utahensis 0.50] 2.18 5.00

Artemisia nova 0.50] 2.18 5.00

Artemisia tridentata 6.50] 7.26] 50.00

Atriplex canescens 0.75 3.27 5.00

Gutierrezia sarothrae 1.25 3.49 15.00

Juniperus osteosperma 1.50 3.91 15.00

Pinus edulis 0.25 1.09 5.00

FORBS

Machaeranthera grindelioides 0.75 2.38] 10.00

GRASSES

Elymus salinus 15.25 9.93 85.00

Stipa hymenoides 6.25 7.22] 55.00
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able . Cranda anyon iountain Brus
Reference Area (located near Willow Creek Mine
Area). Tot ition (2008)
Mountain Brush (MB) n=20
Reference Area
A. TOTAL COVER Mean Standard
Percent Deviation
Overstory (o) 2.75 6.61
Understory (u) 33.50 7.76
Citter 19.25 597
Bareground 17.00 11.11
Rock 30.25 10.78
o+u 36.25 6.68
B. % COMPOSITION
Shrubs 32.:55 23.56
Forbs 2.67 8.27
Grasses 64.78 22.13

Table 28: Crandall Canyon Mountain Brush (MB)
Reference Area (located near Willow Creek Mine

Area). Woody Species Density (2008).

Mountain Brush (MB) Reference Area n=20
SPECIES Individuals

Per Acre
Amelanchier utahensis 217.67
Artemisia tridentata 1554.75
Artemisia nova 186.57
Atriplex confertifolia 31.10
Atriplex canescens 31.10
Ephedra viridis 31.10
Gutierrezia sarothrae 186.57
Juniperus osteosperma 186.57
Pinus edulis 62.19
IOTAL 2487 .61
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Table 29: Willow Creek Mine Area. Living Cover and

Erequency by Plant Species (20

08)

Crandall Canyon (SB) Reference Area n=40
TREES & SHRUBS Mean[  Standard Percent
Percentl  Deviation| Frequency
Artemisia tridentata 5.50] 11.00] 22.50
Atriplex canescens 3.13 9.47 12.50
Atriplex confertifolia 0.13 0.78 2.50
Chrysothamnus nauseosus 1.00 6.24] 2.50
Ephedra viridis 0.75 4.68] 2.50
FORBS
Artemisia ludoviciana 3.13 8.04] 20.00
Machaeranthera grindelioides 0.26] 1.58 2.50
GRASSES
Bouteloua gracilis 0.13 0.78 2.50
Bromus tectorum 1.75 4.12 20.00
Elymus salinus 20.38 15.71 75.00
Stipa comata 1.75 5.07 12.50
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[ Table 30: Willow Creek Mine Area.
Total Cover m}%&@:
Crandall Canyon (SB) n=40
Reference Area
A. TOTAL COVER Mean Percent Standard
Deviation
Total Living Cover 37.88 7.06
Litter 13.75 9.86
Bareground 8.25 543
Rock 40.13 13.11
B. % COMPOSITION
Shrubs 27.45 38.01
Forbs 8.79 21.69
Grasses 63.75 38.66

Table 31: Willow Creek Mine Area.

Woody Species Density (2008).

Crandall Canyon (SB) Reference Area =410
SPECIES Individuals

Per Acre
Amelanchier utahensis 5.36
Artemisia tridentata 503.73
Atriplex confertifolia 16.08
Atriplex canescens 203.64
Chrysothamnus nauseosus 21<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>