
PLATEAU
MII{IT{G
CORPORATIOI{

Lnurruta
L001003|"

++a#
K

August 15, 2012

Mr. Daron Haddock
Utah Division of Oil, Gas and Mining
1594 West North Temple, Suite 1210

I'.O. Box 145801
salt Lake ciry, Lltah 84114-5801

RECEIVED

Affi z 3 20t2

uv.0F olL GAs &Hlillll6

Phase II Bond Release Apnlication. Plateau Mining Corporation. Willow Creek Mine.
C/007i0038. Task ID #4094

Dear Mr. Haddock:

Plateau Mining florporation is herewith submitting two final copies of the Willow Creek Mine Phase II
Bond Release Appl ication.

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 applicatiorr.

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 need additional information, please do not hesitate to contact me.

Sincerely,

re sentative
Dennis N. Ware
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WILOWCREEKMII\E
Phase II Bond Release

May 2012

Introduction

The Willorv 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 peffiranent cessation of operations in 2001, Plateau Mining Corporation
lregan the reclamation of the Wi1low Creek Mine. By the fall of 2004 all demolition,
earlhwork, clrainage construction and f,tnal seeding was completed on all but l.l7 acres

referred to as the LoadoLrt. In 2005 the demolition of the Loadout was completed and the
area was rcshaped and seeded in the spring of 2006.

Plateau Mining Corporation has completed phase II of the approved reclamation plan for
the Willou' Creek Mine. This is based on meeting the vegetation and water quality
requiremerrts for phase trl reclamation in accordance with the approved reclamation plan
on the entire remaining acreage within the disturbed atea 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 apprcved reclamation plan and

(2) that no part of the lzurd is contributing suspended solids to the strearn flow or runoff
outside the permit area jn excess or the requirements set by LTCA 40-10-17(2) fi) of the
Act or by R645-301-75lof the rules.

This phase II bond release application includes a year-four vegetation monitoring study
(attachment I )', sediment yield calculations (attachment 2), public notice (attachment 3),
landowner and governmcnt agency notification (attachment 4), reclamation certification
(attachment 5), bond release calculations (attachment 6) and updated maps (attachmentT)
showing the remaining disturbed area boundary, the dates of reclarnation and seeding as

well as datcs of previous bond release actions.

During thc lrreparation of this phase II bond release application it was discovered that
sorle effors \,vere nrade in the reporting of the acres that renrain in the disturbed area
boundary in previor-rs phase I and phase III bond release subrnittals. The phase II bond
release mal)s in attachment 7 to this application represent the accurate acreage remaining
within the Willow Creek Permit disturbed area boundary.

Plateau Mi'ing Corporition is seeking phase II USfiPBf.?S%TtFHt o, the 95.40 acres
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remaining irr the Willow Creek Permit disturbed area boundary. The acres remaining in
the disturtrecl 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 refened
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 II bond release

includes thc entire 95.40 acres remaining in the disturbed area boundary. This
applicatiorr also requests phase I bond release for the I.77 acres at the Loadout. In 2005

the dernolition of the Loadout was completed and the area that was actually disturbed
(only 0.22 acres), was res,haped and seeded in the spring of 2006.

The only regarding and reseeding that has taken place occurred in Crandall Canyon. The
area around the upstrearn (western most) shaft (0.4 acres) was regarded and reseeded

during the feill of 2005 to repair settlement of the fill in the shaft. The area around the

downstreanr (eastem most) shaft (1.19) acres was regarded and reseeded in the summer
of 2008 to lepair settlenrent 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
specifi c area erffected. )

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

A perfonlnnce bond iu the amount of $1,424,514 is currently held to ensure that
reclamation is accomplished. Following the approval of this phase Il bond release the

bond will tre reduced to $489,166. The bond reduction calculation can be found in
attachunent (r 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. A1so, E,arthFax Engineering prepared the sediment yield
calculatious for bond release. These two studies (attachments 1 and 2) used slightly
different nanres to identily 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 Studlr and

Secliment Yield R eference
Conveyor Corridor
RelLrse Pile
Gravel Canyon
Crandall Canyorr

Bond Release App i Maps Reference
Surface Faci liti es/Conveyor Corridor
Prep. Plant, Loadout and Refuse Pile
Gravel Canyon
Crandall Canyon
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Vegetation

Vegetation sampling on the reclaimed and reference areas at the Willow Creek Mine was
conducted cluring the growing season of 2008 as a means to monitor the success of the
revegetation and to determine whether or not phase II bond release was warranted. This
study "Revegetation Monitoring at the Willow Creek Mine" was conducted by Mt. Nebo
Scientific, Iuc. for all rcclaimed acres within the disturbed area bor"rndary. This study is
included in this application as attachment l.

This vegetation sampling report presents the methodology and data as required by the
rnining ancl 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 lI bond release is
warranted.

At the encl of the Summary and Conclusion section of the vegetation study (page 1B) it
states "ln all instances, the reclaimed areas appear to be progressing very well to
becoming corrrnunities that are diverse, effective and permanent as required by the state
regulations f,or land oncc 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 seclitnent yield calculations are included in this application as

attachmenl 2. The factors involved are: 1) rainfall-runoff erosivity,2) soil erodibility,3)
length of slope, 4) cover rnanagement, 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 calcr"rlations can be found in
attachmerrt 2 of this application.

Conclusion

As authorized by R645--301-880.300, phase II bond
the Permittee meeting vegetation and water quality
mining ancl reclamation plan.

release should be approved based on
requirements in accordance with the
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Attachrnent I

Phase II Bond Release
Year Four Vegetation Monitoring
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INTRODUCTION

Score

In 2004, reclamation and revegetation activities were completed at the Willow Creek Mine area

including areas called Gravel Canyon, the Refuse Pile, the Conveyor Conidor, 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.

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 permifiing purposes for the Blackhawk Coal Company at the Willow
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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.L2) 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 sampledat 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 lgSl data were no longer

sufficient to meet the state regulations. Accordingly, more vegetation sampling was conducted in

L994-1996 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".

I
Samvle Ateas

The terminology used in the MRP for specific sample areas and the methodology criteria applied

INCORPOFATED
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to sarnple 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 diflerent
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 reclairned by the AML program and are therefore not subject to the
monitoring program required by Plateau Mining Corporation. Accordingly, these
a.reas were not required to be sampled for this 2008 monitoring report.

Riparian Bottoms - This area was first sampled int994 to expand on the
'supplemental data' needed. They did not have the pre-SMCRA designation.
Sarnple 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 Canyoq 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

INCoR PoR /1''!-t: D
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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 ( I 992).

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

Mountain Brush (MB) Reference Area
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 curent datasets

comparable to each other.
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T r ansect anb Qyabr at P[acevnent

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 sarnple 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.

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 lg-point

frame. Species composition and relative frequencies were also assessed from the cover data.

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

INCORPORATED
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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

cofirmunity type, previous sampling history, or cornmitments 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 rnethod, 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

mearl 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.

Biovnass Probtrction

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 resorded separately, then

combined to provide the total production estimate.

INCORPORATED
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sampling adequacy was calculated using formula given below.

,MIN= !2t'
(d*)'

where,

nMlN = minimum adequate sample
f = appropriate confidence t-value
s = standard deviation
x = sample mean
d = desired change from mean

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 a.reas", 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

stunmary, sample sizes were determined by considering the sample adequacy formula as well as

INCORPORATED
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the size of the sample arsa itself, Sample sizes such as the Riparian Bottoms and Crandall

Canyon were determined independent of all other areas.

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

have been submitted with this report.

Sraccess gtar,rDarDs

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. [n some areas, the

"Reference Area" protocol as described in DOGMs Vegetation Information Guideline.T was

employed. In other areas, the "Baseline fnformation" protocol was employed (also refer to

History of vegewtionsayny[ingabove for more discussion about this).

Swvnvnarn al savnnlina Methobs

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

TABLE 1: Sumlrary 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
(n=10)

Belt transects
(n=2)

ClippedArVt.
(n=5)

Conveyor Corridor Baseline Point-intercept
(n=50)

Belt transects
(n=10)

ClippedANt.
(n=25)

Refuse Pile Baseline Point-intercept
(n=75)

Belt transects
(n=15)

ClippedMt.
(n=40)

Riparian Bottomlands Baseline Ocular
(n=30)

Point-quarter
(n=30)

Crandall Canyon
Reclaimed Sagebrush

Reference Area Ocular
(n=80)

Point-quarter
(n=80)

n/a

Crandall Canyon (East)
Reclaimed Mtn. Brush

Reference Area Ocular
(n=15)

Point-quarter
(n=15)

Crandall Canyon (West)
Reclaimed Mtn. Brush

Reference Area Ocular
(n=15)

Point-quarter
(n=15)

Mtn. Brush (MB)
Reference Area

Reference Area Ocular
(n=20)

Point-quarter
(n=20)

Crandall Canyon
Reference Area

Reference Area Ocular
(n=40)

Point-quarter
(n=40)

nla

RESULTS

Grawef-Qanyon

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

the area was dominated by fourwing saltbush (Atriplex 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 30.00Vo of it, grasses 40.95% and forb s 29.A5% (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 (Tabte 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).

The reclaimed Conveyor Corridor was dominated by thickspike wheatgrass, bluebunch

wheatgrass (Elymus spicafus) 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 forthis reclaimed site was estimated to be 43.60% (Table 7-A). The

composition of the cover by lifefofin was 59.30To grasses, 18.40% forbs and22.30% shrubs

(Table 7-B). Table 8 shows the woody species density in this areaconsisted of 1,165 individuals

per acre with the dominants for this parameter consisting of fourwing saltbush, sagebrush, and

rubber rabbitbrush (Chrysothamnus nauseosas). 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).
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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 at45.87% (Table ll-A). Inthat living

cover, shrubs comprised 24.5870, grasses 51 .09% and forbs24.33% (Table I l-B). The total

woody species density was estimated at 1,691 individuals per acre and was dominated by

fourwing saltbush (Table l2). 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 l3).

The reclaimed Riparian Boftoms were greatly dominated by coyote willow (Satix 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 7I.33% (Table 15-A). The composition of the understory cover by lifefonn was
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3.00% grasses, 2.33% forbs and 94-67% shrubs (Table l5-B), Tabte l6 shows the woody species

density in this areaconsisted 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

Cover hy 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 lewisif), and westem wheatgrass (Elymus smithii).

The total living cover of the reclaimed site was estimated at 50.00% (Table 1S-A). Inthat living

cover, shrubs comprised26.3404, grasses 42.12% and forbs 31.55% (Table l8-B). The total

woody species density was estimated at 6,874 individuals per acre and was dorninated by

fourwing saltbush (Table l9).

Ctanba[[ CanBon tttttn.nrwsf' tveas (nastl

Two different areas were reclaimed as the Mountain Brush communiry qipe 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 coverof this reclaimed communitywas estimated at 58.33% (Table 21-A). Of

the living cover, the composition was comprised of shrubs at l9. Toh,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).

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 reclairned site was estimated at49.67Ya(Table 24-A). Of that

living cover, shrubs represented 16.94% of it, whereas grasses and forbs were represented at

54.51% and 28.55Vo, respectively (Table 24-B). The total woody species density was estimated

at 5,706individuals 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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When DOGMs o'Reference Area" protocol was employed, the reclairned 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 fuea 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 serviceb erry (Amelanchier

utahensts).

The total living cover (including overstory and understory cover combined) of this reference area

was estimated at36.25% (Table 27-A). ln that living cover, shrubs comprised32.55%, grasses

64.78Yo and forbs2.670/o (Table 27-B). The total woody species density was estimated at2,488

individuals per acre and was dominated by big sagebrush, Utah serviceberry,broom snakeweed

(Gutierrezia sarothrae) and Utah juniper (Table 28).
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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 .88Yo (Table 30-A). In that living

cover, shrubs comprised2T -45%, grasses 63.75% and forbs 8.79o/o (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

The so-called "Disturbed Areas" at the Willow Creek Mine site are comprised of reclaimed areas

including: 1) Gravel Canyon, 2) the Conveyor Conidor 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. I 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 s1rme 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 cunent productivity estimates greatly exceeded those shown in the baseline dataset.

Cvanda[[ CaniJrln treas

The reclaimed areas in Crandall Canyon consisted of: I ) Sagebrush Areas, 2) Mtn. Brush Areas

(East), and 3) Mtn. Brush Areas (West). The protocol to measure revegetation suscess in these

areas employed the "Reference Area" method. This method uses pre-determined reference a^reas,

or undisturbed plant colnmunities 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: l) 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 reclairned areas have

exceeded their standard for revegetation success (Fig. a). Furthermore, woody species density

values of the reclaimed sites in Crandall Canyon also far exceeded those of the reference area

(Fig. 5), Annual biomass produqllion 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 follo*ittg 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 exarnple, 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 reclairned 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 Greek Mine Area. Living Gover

Gravel Canyon
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I aDle 5: wtllow GreeK Mlne Area. Total Govel
anrl (lnrnnncifinn t?nnRl

Gravel Canyon n=1 0

A. TOTALCOVER Mean
Percent

SIanoard
Deviation

Iotal Ltvlng cover 55.UtJ 15.52

Litter r 5.00 rz.04

tsaregrouncl 13.00 1.67

Rock lV.UU 13.00

B. % COMPOSITION

unruDs 30.00 45.83

Forbs 29.05 35.69

Grasses +u.9b 40,39

Table 4: Willow Creek Mine Area.
Woodv Snecies llensitv (2008).
Gravel Canvon
SPECIES

Artemisia tridentata
Atiplex canescens
Ceratoides lanata

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

Individuals
Per Acre

593.53
1187.07

53.96

-

Gravel Ganyon
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Table 6: Willow Greek Mine Area. Living Cover ancl

Convevor Corridor (Reclaimed

I

-
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I aDre /: wilrow ureeK Mtne Area. I otat Gover and
Cnmntrcifinn ,?nnnl

Gonveyor Corridor (Reclaimed) n=50

A. TOTAL COVER Mean
Percent

$lanoar0
Deviation

Iotal Living Cover 43.tiO 13.82

Litter r tr.zu 15.48

tsaregrouncl 13.60 1.45

Rocl< 26.60 t.64

B. % COMPOSITION

Shrubs 22.30 36.69

Forbs 18.40 34.81

Grasses 59.30 42.68

Table 8: Willow Creek Mine Area.
Woodv Species Densitv (2008).
Convevor Corridor (Reclaimedl
SPECIES

Aftemisia tidentata
Atiplex canescens
Ceratoides lanata
Ce rcocarpu s ledifoli us

amnus nauseosus

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

n=1 0

Individuals
Per Acre

151.08
766.20

37.77
5.40

205.04

Convevor Corridor (Reclaimedl
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Refuse Pile {Reclaimed

Table 10: Willow Creek Mine Area. T.itinErcover
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I anre 1'r: wilrow ureeK Mtne Area. I otat cover and
llnrnnrrcilinn f?Onnt

Refuse Pile (Reclaimedl n=75

A. TOTAL COVER Mean
Percent

utenoar0
Deviation

Total Laving Cover 45.87 16.90

Lmer 14.13 15.15

tsaregr0und r4.6U 1.J.bU

Rock z5.zu t.92

B. % COMPOSTTTON

Shrubs 24.58 39,61

Forbs 24.33 36.04

Lirasses 51.09 +t.6'l

Table 12: Willow Greek Mine Area.
Woodv Species Densitv (2008).
Refuee Pile {Reclaimed} n=15

SPECIES Individuats
Per Acre

Aftemisia tridentata 39.57
Atriplex canescens 15SZ.SB
Ceratoides lanata 17.gg

75.54

Table 13: Willow Creek Mine Area. Annual Production (2008).
Refuse Pile (Reclairnedl
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Table 14: Willow Creek Mine Area. Living Cover

Riparian Bottoms {Reclaimed

28
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aDre 15: wilrow ureeK Mlne Atea. Totat Gove

Riparian Bottoms
(Reclaimed)

n=30

A. TOTAL COVER Mean
Percent

utanoarq
Deviation

uverstory (o) r2.33 19.35

unoerstory (u) 59.00 I E.1E

Litter 9.UU {.4J
Bareground 14.4{ 12.19

Rock 17.93 14.40

o+u 1.33 23.31

B. % COMPOSITION

Shrubs 94.61 1U.4b

Forbs 2.33 10.86

urasses 3.O0 u. /b

Table 16: Willow Creek Mine Area.
Woodv Species DensiW (20081.
Riparian Bottoms {Reclaimed} n=30

SPECIES

Aftemisia tidentata
Atriplex canescens
Ch rysoth amn u E nauseosus
Populus fremontii
Prunus viryiniana
Ribes aureum

Rosa woodsii
Sa/ix ex

Individuals
Per Acre

138.92
69.46

243.11
34.73
34,73

729.32
729.32

2187.95
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Table 17: Crandall Canyon Area. Living Cover and

L-,
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I atrle 'tu: uranoail uanyon Area. I otat uover ano
llrrnr nncifinn r?nfinl

Saqebrus h/Grass (Reclaimed) n=80

A. TOTAL COVER Mean
Percent

ulanoaro
Deviation

Total Living Cover 50.00 1.b/

Litter 14.31 7.28

Earegrouno 1.81 5.71

Rock 23.88 1Z.Qt

B. % COMPOSITION

Shrubs 26.34 18.53

Forbs 31.55 ?3.t4
GTESSES 4?..12 25.01

Table 19: Crandall Canyon Area.
Woodv Species Densitv (2008f.
Saqebrus h/Grass ( Recla imed I
SPECIES

Aftemisia nova
Aftemisia tridentata
Cercocarpus ledifolius
Ch rysoth am n u s nauseosus
Gutienezia sarothrae
Pinus edulis

lndividuals
Per Acre

601.43
5305.48

859.19
64.44
21.48
21.48
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Table 21: Grandall Ganyon Area. TOtaI GoveF and
{lrrn'r nrrc if in n l?nn n I

Mountain Brush - East
(Reelaimed)

n=1 5

A. TOTAL COVER Mean
Percent

stanoard
Deviation

Total Living Cover bu.3s t0./5
Litter I U.33 7.89

Bareground 14.33 "1o.47

Rock 9.00 4.9U

B. % COMPOSITION

Shrubs "av.+l 18.31

Forbs r5.94 19.01

urasses b4.5V 25,18

Table 22: Crandall Canyon Area.
Woodv Species Densitv (20081.
lUlountain Brush - East {Reclaimed} n=1 5

SPECIES

Aftemisia tidentata
Cercocarpus ledifolius

lndividuals
Per Acre
3078.77

55.98
223.91
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erequencv hv= Plant S
Mountain Brush - West (Reclaimed n=15

nova

tridentata

Table 23: Grandalf Canyon Area. Living Gover and
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I aote z4i vfanoail uanyon Area. totat uover and
Cnmnneifinn l?nnRl

[/lountain Brush - West (Reclaimed] n=1 5

A. TOTAL COVER Mean
Percent

stanoard
Deviation

lotal Lrvrng cover 49.tt/ 14.24

Lrtter 15.33 10.0E

Bareground 1.67 8.69

Rock 23,33 .{g

B. % COMPOSITION

Shrubs 16.94 19.81

Forbs 28.55 ZU.1 U

Grasses 54.51 zz.uz

Table 25: Crandall Ganyon Area.
Woodv Species Densitv (2008J.
Mountain Brush - West (Reclaimed) n=15

SPECIES

Aftemisia nova
Aftemisia tidentata
Ce rcoca rp u s I ed ifol i u s

Individuals
Per Acre

855.92
4279.61

475.51
95.10
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Table 26: Grandall Ganyon Moun@
Reference Area (located near Willow Creek Mine
Area). Living Cover and Frequency by Plant
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I aDfe z7: Grandail Ganyon MounfarilEruSrilVrBJ
Reference Area (located near Willow Greek Mine

Areal- Tofal Crrver and Cnmnncifinn ,?nnnt
Mountain Brush (MB)

Reference Area
n=20

A. TOTAL COVER Mean
Percent

Standard
Deviation

uverstory (o) z.t5 6.61

Understory (u) 35.b[J 7.t6
LffiET 19.25 5.97

tsareground 17.00

Rock 30.25 t0.78
o+u 36.25 6.b6

E. % COMPOSITION

Shrubs 32.55 z3.5ti
FOTDS l.At 8.27

Grasses 64.78 22.13

Table Crandall Ganyon Mountain Brush (MB)
Reference Area (located near Willow Creek Mine
Area). Woodv Species Densitv {20081.
Mountain Brush (MB) Reference Area n=20

SPECIES

Amelanchier utahensis
Artemisia tidentata
Aftemisia nova
Atri p I ex co nfe rtifo li a
Atriplex canescens
Ephedra viridis
Gutienezia sarothrae
Juniperus osfeosperma
Pinus edulis

Individuals
Per Acre

217.67
1554.75

186.57
31.10
31.10
31.10

186.57
186.57
62.19

INCORPOtr 
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Crandall Canyon (SB) Reference Area

Table 29: Willow Creek Mine Area. Living Govei and-
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lable 30: wlllow Greel( Mane Area.
Ttrfll llnwor enrl (lnrnnncifinn f?nnel

Crandall Canyon (SB)
Reference Area

n=40

A. TOTAL COVER Mean Percent Standard
Deviation

Total Living Cover 37.88 /.06
Litter 13.75 9.66

Eareground 8.25 b.4$

Rock 40.13 r J.1

B. % COMPOSITION

Shrubs 2t.45 5U.U1

FOTDS 6./9 21.b9

Grasses tis./5 38.60

l-,

--

Table 31: Willow Creek Mine Area.
Woodv Species Densitv (20081.
Crandall Ganvon (SBl Eeference Area
SPECIES

Amelanchier ufahensrs
Artemisia tidentata
Atiplex confertifolia
Atiplex canescens
Ch rysoth amn u s nauseosus
Ephedra viidis
Opuntia polyacantha
Yucca hanimaniae

Individuals
Per Acre

5.36
503.73

16.08
203.64

21.44
48.23
53.59

5.36

t-,

-
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Fig. 1: Total Living Cover
Willow Creek Reclaimed Areas
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Fig.2. Woody
Willow Creek

Species Density
Reclaimed Areas
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Fig. 4: Total Living Cover
Crandall Canyon Areas
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Fig. 5: M/oody Species Density
Crandall Canyon Areas

7000

6000
LU
E,
? sooo
E.
H +oooE
|'rl
g 3ooo
=z

2000

1 000

0

Reclaimed

Reference

Sagebrush Mtn.
Brush
(East)

Mtn.
Brush
(West),

Reference Area Method

il

lNcoBPrlR 
n''rfJ

Au6 3 I /u12

Div. of Oil' Gas u ivirfllrl$

45



COLOR PHOTOGRAPHS
OF THE

$AMPLE AREAS

INCORPOtr 
O'TED

Atl6 3 I ?u12

Div. of Ot\' Gas s tltrnin$

46



WILLOW CREEK RECLAIMED GRAVEL CANYON
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WILLOW CREEK RECLAIMED CONVEYOR CORRIDOR
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WILLOW CREEKRECLAIMED REFUSE PILE
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WILOW CREEK RECLAIMED RIPARIAN BOTTOMS
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CRANDALL CANYON RECLAIMED SAGEBRUSH AREAS
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Sediment Yield Calculations
Pre-Disturbance vs. Post-Reclamation Condition

Conveyor Corridor New Reclamation
Plateau Mining Corporation

Summarv

The Revised Universal Soil Loss Equation (RUSLE) was used to calculate sediment yields from the
area of the newly reclaimed Conveyor Corridor under both pre-disfurbance and post-reclamation
conditions. Details regarding this methodology and the associated references are provided on the

following pages. Under the pre-disturbance condition, slopes were taken as 400 feet long. Deep
gouging was used in reclaimed areas, thereby limiting the post-reclamation slope length to
approximately 3 feet. The following calculations indicate that the post-reclamation sediment yield is

estimated to be 0.09 ton/acrelyeay while that of the same area under the pre-mining condition is
estimated to have been 0.65 tons lacrelyeal Hence, sediment yields are estimated to be substantially
less after reclamation than before the area was disturbed by mining. The primary factor influencing
this decrease in sediment yield was the use of deep gouging during site reclamation.
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Sediment Yield Calculation

Vegetative Community R K LS C P H (tlaclvr

Pre-Disturbance
Mountain brush 10 0.19 25.30 0.08 0.17 0.65

Post-Reclamation
Mountain brush 10 0.43 z.r9 0.20 0.05 0.09

Notes:

1. A : R K LS C P, where A is the annual sediment yield (tons/acre/year). This is the Revised
Universal Soil Loss Equation (RUSLE). Each of the coefficients is explained below.

2. R: Rainfall-Runoff Erosivity Factor (unitless): 10 from Mup R7 (Isrealsen et a1., 1984). R is
identical for both the pre-disturbed and post-reclamation conditions.

l. K : Soil Erodibilify Factor (unitless). The soil type for this location is the Shupert-Winetti
complex (niap unit #107 - see Jensen and Borchert, 1988). According to the soil survey, the K
factor for ShLrpert is 0.24 (surface) and 0.49 (subsurface) and for Winetti is 0.15 (surface) and
0.37 (subsurface). As On-site soil was redistributed during reclamation. As a conservative
ffIeasure, it was assumed that the pre-disturbance K factor was indicative of the surface soil (i.e,,
K:0.19 an average) while the post-reclamation K factor is equal to that of the subsurface soil
(i.e., K:0.43 an average).

4. LS : Length-Slope Factor (unitless), taken from the following LS Calculation Table.
5. C : Cover Mauagement Factor (unitless). Appendix 9-1 of the MScRP indicates that the

Conveyor Conidor (Willow Creek) area consisted predominantly of Grassland-Sagebrush prior
to disturbance. The reclaimed area consists primarily of Grassland-Sagebmsh with a small
Riparian area. Table 3.5, Appendix 9-i of the M&RP indicates that the average percent cover in
the applicable reference area (the Willow Creek Grassland-Sagebrush area) was 73 .I% (39.6%
vegetation and 335% litter/rock). Interpolating Table 88.2 of Haan et al. (1994), assuming a

"canopy of tall weeds or short brush" with a predominant surface cover of "grass, grasslike
plants, decaying compacted duff, or litter", the C factor for the pre-disturbance condition was
0.08. Table 88.5 of Haan et al. (1994) indicates that the C factor for an area that received mulch
at a rate of 2 tons/ac with a slope of 40o/o is 0.20. As a conservative measure, this value will be
assumed for the reclaimed area without taking into account additional erosion protection
provided following the establishment of the revegetation cover.

6 - P : Support Practice Factor (unitless). Under pre-disturbance conditions, the grade of the site
was approximately 40o/o, with a direct outlet to the stream channel. Under reclamation
conditions, the soil gouges retain all runoff and sediment, acting as a terrace with a closed outlet.
According to Table 8.14D of Haan et al. (1994), the P factor under the two conditions would be
0.17 for the pre-disturbance scenario and 0.05 for the post-reclamation scenario.
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LS Calculation Table

Location S I m LS
Pre-Disturbance 40.00 400 0.5 2s.30
Post-Reclamation 40.00 3 0.5 2.19

s : slope angle (%). The natural slopes immediately north and west of the disturbed
ilrea average approximately 40%. The steepest secton of the reclaimed area has a slope
of 40To, based on overall land slope and not the microslope within individual soil
I : slope length (ft). This value is defined as the distance from the origin of overland
flow to the point of deposition or channelized flow. Slope lengths rarely exceed 400
feet, generally the presence of rocks, trees, and roads are conservatively estimated to
limit the pre-disturbance slope length. 400 feet was the longest possible pre-disflibance
length. Post-reclamation slope lengths are taken as 3 feet, which is the average
distance from the top to the bottom of a deep gouge.

rn : a factor in the LS equation which is 0.5 for slopes steeper

LS : ((65.41 r'l1rt+l0,000)) + 4.56s/(s2+10,000)o t + 0.065) I (V72.6)"'
(lsraelsen et al., 1984)

Reference:

Israelsen, C.E., J.E. Fletcher, F.W. Haws, and E.K. Israelsen,1984. Erosion and
Sedimentation in Utah: A Guidefor Control . Hydraulics and Hydrology Series
UWRL/H-84103. Utah Water Research Laboratory, College of Engineering, Utah State
University, Logan, Utah.
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Sediment Yield Calculations
Pre-Disturbance vs. Post-Reclamation Condition

\ilillow Creek Refuse Pile
Plateau Mining Corporation

Summary

The Revised Universal Soil Loss Equation (RUSLE) was used to calculate sediment yields from the
area of the Willow Creek refuse pile under both pre-disturbance and post-reclamation conditions.
Details regarding this methodology and the associated references are provided on the following pages.

Under the pre-disturbance condition, slopes were taken as 400 feet long. Deep gouging was used in
reclaimed areas, thereby limiting the post-reclamation slope length to approximately 3 feet. The
following calculations indicate that the post-reclamation sediment yield is estimated to be 0.02
ton/auelyear, while that of the same area under the pre-mining condition is estimated to have been 0.15

tons/acrelyear. Hence, sediment yields are estimated to be substantially less after reclamation than
before the area was disturbed by mining. The primary factor influencing this decrease in sediment
yield was the use of deep gouging during site reclamation.

INCORPORATED

AUG 3 | 2012

Div. of Oil, Gas & Minin,o



(

I

-

i.

Sediment Yield Calculation

Vegetative Community R K LS C P A (t/aclyr)

Pre-Disturbance
Mountain bru sh/Grassland- Sasebrush 11 0.14 20.44 0.03 0.15 0.15

Post-Reclamation
Mountair-r brush/Grassland-S agebrush 11 0.31 0.71 0.14 0.05 0.02

Notes:

A: R K LS C P, where A is the annual sedimentyield (tons/acrelyear). This is the Revised
Universal Soil Loss Equation (RUSLE). Each of the coefficients is explained below.
R : Rainfall-Runoff Erosivity Factor (unitless) : 1 1 from Map R7 (Isrealsen et al., 1984). R is
identical for both the pre-disturbed and post-reclamation conditions.

K: Soil Erodibility Factor (unitless). The soil type for this location is the Travessilla-Rock
outcrop-Gerst complex (map unit #121 - see Jensen and Borchert, 1988). According to the soil
survey, the K factor for this soil is 0.05 (surface) and 0.37 (subsurface) and for Rock outcropings
0.24 (surface and subsurface). As On-site soil was redistributed during reclamation. As a
conservative measure, it was assumed that the pre-disturbance K factor was indicative of the
surface soil (i.e., K:0.14 an average) while the post-reclamation K factor is equal to that of the
subsurface soil (i.e., K:0.31 an average).

LS : Length-Slope Factor (unitless), taken from the following LS Calculation Table.

C : Cover Management Factor (unitless). As the site was disturbed before 1977, pre-SMCRA,
Barn Canyon immediately northwest of the site will be used as the pre-disturbance model.
Appendix 9-I of the M&RP indicates that the Barn Canyon area consisted predominantly of
Conifer, Pinyon-Juniper, Mixed Brushland Grassland-sagebrush. With the reclamed refuse pile
being located within the bottom of the canyon, it is assumed that the newly reclaimed area
consisted primarily of Mountain Brush and Grassland-Sagebrush rather than Conifer and Pinyon-
Juniper. Table 3.5, Appendix 9-1 of the M&RP indicates that the average percent cover in the
applicable reference area (the Barn Canyon Mixed Brush area) was 98.0% (64.3% vegetation and
33.1% litter/rock) and (the Barn Canyon Grassland -Sagebrush area) was 98.9% (53.2%
vegetation and 45.7o/o litter/rock). Interpolating Table 88 .2 of Haan et al. (1994), assuming a

"canopy of tall weeds or short brush" with a predominant surface cover of "grass, grasslike plants,
decaying compacted duff, or litter", the C factor for the pre-disturbance condition was 0.031.
Table 88.5 of Haan et al. ( 1994) indicates that the C factor for an area that received mulch at a
rate of 2 tons/ac with a slope of 21 to 25o/o is 0.14. As a conservative measure, this value will be
assumed for the reclaimed area without taking into account additional erosion protection provided
following the establishment of the revegetation cover.
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6. P : Support Practice Factor (unitless). Under pre-disturbance conditions, the grade of the site

was approximately 35o/o, with a direct outlet to the stream channel. Under reclamation
conditions, the soil gouges retain all runoff and sediment, acting as a terrace with a closed outlet.

According to Table 8.14D of Haan et al. (1994), the P factor under the two conditions would be

0.15 for the pre-disturbance scenario and 0.05 for the post-reclamation scenario.

References:

Haan, C.T., B.J. Barfield, and J.C. Hayes. 1994. Design Hydrology and Sedimentologyfor
SmaII Catchntents . Acadernic Press. San Diego, California.

Israelsen, C.E., J.E. Fletcher, F.W. Haws, and E.K. Israelsen, 1984. Erosion and Sedimentation

in Utah: A Guidefor Control . Hydraulics andHydrology Series UWRL/H-84103. UtahWater
Research Laboratory, College of Engineering, Utah State University, Logan, Utah.

Jensen, E.H. and J.W. Borchert, 1988. Soil Survey of Carbon Area, Utah. U.S. Natural
Resources Conservation Service. Salt Lake Citv. Utah.
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LS Calculation Table

Location 5 1 m LS
Pre-Disturbance 35.00 400 0.5 20.44
Post-Reclamation 20.00 3 0.5 0.71

s : slope angle (%). The average slope within the canyon above the disturbed area of
tlre canyon are approximately 35%. The steepest secton of the reclaimed area has a

slope of 35o/o. The Average reclaimed slope is approximately 20oA, based on overall
land slope and not the microslope within individual soil gouges.

1 : slope length (ft). This value is defined as the distance from the origin of overland
flow to the point of deposition or channelized flow. Slope lengths rarely exceed 400
feet, generally tlte presence of rocks, trees, and roads are conservatively estimated to
lirnit the pre-disturbance slope length. To be conservative a length of 400 feet was
used for pre-distubance. Post-reclamation slope lengths are taken as 3 feet, which is
the average distance from the top to the bottom of a deep gouge.

m : a factor in the LS equation which is 0.5 for slopes steeper than 5%.

LS : ((65.41s2l1s2+10,000)) + 4.56s1(s2+10,000)o 
t + 0.065) I (u72.6)^

(Israelsen et al., 1984)

Reference:

Israelsen, C.E., .1.E. Fletcher, F.W. Haws, and E.K. Israelsen, 1984. Erosion ancl
,|cdimentation itr Utalt: A Guidefor Control . Hydraulics and Hydrology Series
UWRL/H-84/03. Utah Water Research Laboratory, College of Engineering, Utah State
Universify, Logan, IJtah.
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Sediment Yield Calculations
Pre-Disturbance vs. Post-Reclamation Condition

Gravel Canyon New Reclamation
Plateau Mining Corporation

Summarv

The Revised Universal Soil Loss Equation (RUSLE) was used to calculate sediment yields from the
area of the newly reclaimed Gravel Canyon under both pre-disturbance and post-reclamation
conditions. Details regarding this methodology and the associated references are provided on the
tbllowing pages. Under the pre-disturbance condition, slopes were taken as 100 feet long. Deep
gouging was used in reclaimed areas, thereby limiting the post-reclamation slope length to
approximately 3 feet. The following calculations indicate that the post-reclamation sediment yield is
estimated to be 0.002 ton/auelyear, while that of the same area under the pre-mining condition is
estimated to have been 0.05 tons lacrelyear. Hence, sediment yields are estimated to be substantially
less after reclamation than before the area was disturbed by mining. The primary factor influencing
this decrease in sediment yield was the use of deep gouging during site reclamation.
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Sediment Yield Calculation

Vegetative Community R K LS C P h (IJaclvr

Pre-Disturbauce
Mountain brush 10 0.16 2.56 0.10 0.r2 0.0s

Post-Reclamation
Mountain brush 10 0.10 0.44 0.07 0.05 0.002

I.{otes:

A : R K LS C P, where A is the annual sediment yield (tons/acrelyear). This is the Revised
Universal Soil Loss Equation (RUSLE). Each of the coefficients is explained below.
R: Rainfall-Runoff Erosivity Factor (unitless): 10 from Mup R7 (Isrealsen et al., 1984). R is
identical for both the pre-disturbed and post-reclamation conditions.

K: Soil Erodibility Factor (unitless). The soil type for this location is the Pathead-Curecanti
family association (map unit#72 - see Jensen and Borchert, 1988). According to the soil survey,
the K factor for Pathead is 0.05 (surface) and 0.10 (subsurface) and for Curecanti is 0.28
(surface) and 0.10 (subsurface). As On-site soil was rediskibuted during reclamation. As a
conservative measure, it was assumed that the pre-disturbance K factor was indicative of the
surface soil (i.e., K:0.16 an average) while the post-reclamation K factor is equal to that of the

subsurface soil (i.e., K:0.10).
LS : Lengtli-Slope F'actor (unitless), taken from the following LS Calculation Table.

C : Cover Management Factor (unitless). Section 3.6 of the M&RP indicates that the Gravel
Carryon area was disturbed proir to 1977 and is consitred pre-SMCRA. I.{orth facing slopes
above the disturbed area contain both Conifers and Mixed Brush. South facing slopes above the
disturbed area contain Juniper-Pinyon and Mixed Brush. The reclaimed site will contain Mixed
Brush as it is at the bottom of the canyon. Interpolating Table 8B .2 of Haan et al. (1994),
assuming a "canopy of tall weeds or short brush" with a predominant surface cover of "grass,
grasslike plants, decaying compacted duff, or litter", the C factor for the pre-disturbance
condition was 0.10. Table 88.5 of Haan et al. (1994) indicates that the C factor for an area that
received mulch at a rate of 2 tons/ac with a slope of 11 to l5o/o is 0.07. As a conservative
measure, this value will be assumed for the reclaimed area without taking into account additional
erosion protection provided following the establishment of the revegetation cover.

P : Support Practice Factor (unitless). Under pre-disturbance conditions, the grade of the site
was approximately I5o/o, with a direct outlet to the stream channel. Under reclamation
conditions, the soil gouges retain all runoff and sediment, acting as a terrace with a closed outlet.
According to Table 8.14D of Haan et al. (1994), the P factor under the two conditions would be
0.12 for the pre-disturbance scenario and 0.05 for the post-reclanration scenario,
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LS Calculation Table

Location S I m LS
Pre-Dishrrbance 15.00 100 0.5 z.s6
Post-Reclamation 1s.00 3 0.5 0.44

Notes:

s : slope angle (%). The average slope within the canyon from immediatly upstream of
the disturbed area to the botom of the canyon averages approximately I5%. The
steepest secton of the reclaimed area has a slope of 15%, based on overall land slope
and not the microslope within individual soil gouges.

I : slope length (ft). This value is defined as the distance from the origin of overland
f-low to the point of deposition or channelized flow. Slope lengths rarely exceed 400
f'eet, and in this case, the presence of rocks, trees, and roads are conservatively
estimated to linrit the pre-disturbance slope length to 100 feet. Post-reclamation slope
lengths are taken as 3 feet, which is the average distance from the top to the bottom of a

rn : a factor in the LS equation which is 0.5 for slopes steeper

LS : ((65.41s2l1s2+10,000)) + 4.56s1(s2+10,000)o t + 0.065) I (1t72.6)^
(Israelsen et a1., 1984)

Reference:

Israelsen, C.E., J.E. Fletcher, F.W. Haws, and E.K. Israelsen, 1984. Erosion and
Sedirnentation irt Utah: A Guidefor Control . Hydraulics and Hydrology Series

UWRL/H-84103. Utah Water Research Laboratory, College of Engineering, Utah state
University, Logan, Utah.
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Sediment Yield Calculations
PreDisturbance vs, Post-Reclamation Condition

Crandall Canyon
Plateau Mining Corporation

Summary

The Revised Universal Soil Loss Equation (RUSLE) was used to calculate sediment yields from the
area ofthe reclaimed Crandall Canyon under both pre-disturbance and post-reclamation conditions.
Details regarding this methodology and the associated references are provided on the following pages.

Under the pre-disturbance condition, slopes were taken as 100 feet long. Deep gouging was used in
reclaimed areas, thereby limiting the post-reclamation slope length to approximately 3 feet. The
following calculations indicate that the post-reclamation sediment feld is estimated to be 0.02
tan/acre/yet, while that of the same area under the pre-mining condition is estimated to havebeen2.32
tons/acre/year. Hence, sediment yields are estimated to be substantially less after reclamation than
before the area was disturbed by mining, The primary factor influencing this decrease in sediment yield
was the use of deep gouging during site reclamation.
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Sediment Yield Calculation

Vegetative Community R K LS C P A (tlaclyr)

Pre-Disturbance
Mountain brush 1l 0.05 42.24 0.10 1.0 2.32

Post-Reclamation

Mountain brush 11 0. 10 2.19 0.20 0.0s 0.02

A : R K LS C P, where A is the annual sediment yield (tons/acre/year). This is the Revised

Universal Soil Loss Equation (RUSLE). Each of the coefficients is explained below.

R: Rainfall-Runoff Erosivity Factor (unitless) : l1 from Map R7 (Isrealsen et a1., 1984). R is
identical for both the pre-disturbed and post-reclamation conditions.

K : Soil Erodibility Factor (unitless). The soil type for this location is the Pathead extremely

bouldery fine sandy loam,40 to 70 percent slopes (map unit #71 - see Jensen and Borchert
1988). According to the soil survey, the K factor for this soil is 0.05 (surface) and 0.10

(subsurface). As On-site soil was redistributed during reclamation. As a conservative measure,

it was assumed that the pre-disturbance K factor was indicative of the surface soil (i.e., K=0.05)
while the post-reclamation K factor is equal to that of the subsurface soil (i.e., K:0.10).
LS : Length-Slope Factor (unitless), taken from the following LS Calculation Table

C: Cover Management Factor (unitless). Appendix 9-1 of the M&RP indicates that the

Crandall Canyon area consisted predominantly of Mixed Brush and Riparian Bottom prior to
disturbance. With the bulk of the area being elevated above the natural channel, it is assumed

that the reclaimed area consisted primarily of Mixed Brush rather than Riparian Bottom. Table
3.5, Appendix 9-1 of the M&RP indicates that the average percent cover in the applicable
reference area (the Castle Gate Mixed Brush area) was 76.1% (40.9Tovegetation and35.2o/o

litter/rock). lnterpolating Table 88.2 of Haan et al. (1994), assuming a "canopy of tall weeds or
short brush" with a predominant surface cover of "grass, grasslike plants, decaying compacted

duff, or litter", the C factor for the pre-disturbance condition was 0.10. Table 88.5 of Haan et al.
(1994) indicates that the C factor for an area that received mulch at a rate of 2 tons/ac with a

slope of 34 to 50% is 0.20. As a conservative measure, this value will be assumed for the

reclaimed area without taking into account additional erosion protection provided following the er

P : Support Practice Factor (unitless). Under pre-disturbance conditions, the grade of the site

was approximately 100%, with a direct outlet to the stream channel. Under reclamation
conditions, the soil gouges retain all runoff and sediment, acting as a terrace with a closed outlet.
According to Table 8.14D of Haan et al. (1994), the P factorunderthe two conditions would be

1.0 for the pre-disturbance scenario and 0.05 for the post-reclamation scenario.
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LS Calculation Table

Location S I m LS

Pre-Disturbance 100.00 100 0.5 42.24

Post-Reclamation 40.00 3 0.s 2.1,9

Notes:

s : slope angle (%). The natural slope immediately outside the disturbed area averages

approximately 100%, The steepest secton of the reclaimed area has a slope of 40Yo,

based on overall land slope and not the microslope within individual soil gouges.

I - slope length (ft). This value is defined as the distance from the origin of overland
flow to the point of deposition or channelized flow. Slope lengths rarely exceed 400

feet, and in this case, the presence of rocks, trees, and roads are conservatively
estimated to limit the pre-disturbance slope length to 100 feet. Post-reclamation slope

lengths are taken as 3 feet, which is the average distance from the top to the bottom of a

m : a factor in the LS equation which is 0.5 for slopes steeper

LS : ((65.41s2lqs2+10,000)) + 4.56slqs2+10,000)0 
5 + 0.065) I (U72.6)^

(Israelsen et al., 1984)

Reference:

Israelsen, C.E., J.E. Fletcher, F.W. Haws, and E.K. Israelsen, 1984. Erosion and
Sedimentation in Utah: A Guide for Control . Hydraulics and Hydrology Series

UWRL/H-84/03. Utah Water Research Laboratory, College of Engineering, Utah State

University, Logan, Utah.
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Attachment 4

Phase II Bond Release
Landowner and Government Agency F[otification
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PLATEAI MINING CORPORATION
.lune 5,2012

Mark Stilson, Regional Engineer
State of Utah
Division of Water Rights
,l l9 Carbonville ltd. Suite B
I)rice. Utah 80450l

Re: Notification of Application for Phase II Bond Release- Plateau Mining Corporation. \ryillow
Creek N,Iine, C/007/038. Carbon County. Utah

f)ear Mr. Stilsorr.

I)lateau Mining ('orporation, P.O. Box 30, Helper, UT 84526, has completed Phase II of the approved
reclamation plart lbr the remaining 95.40 acres of land in the Willow Creek Permit. This Phase II bond
release application is based mr:t:ting the vegetation and water quality reqlllren-rent fbr Phase II reclamation
in accordance s,rth the approve(l reclamation plan.

hi accordance u'ith the require uents of R645-301-880, of the State of Utah R645-(loal Mining Rules,
notice is hereby siven that Plalcau Mining Corporation is applying fbr partial release of the performance
bond posted f or this operation. The bond posted for the Willow Creek Mine is $1,424,514 from which
l)lateau Mining ('orporation is r;eeking Phase II release of $935,348.

Tlre permit area is shown on the Helper, Standardville and Kyune U.S. Geological Survey 7 .5-
minute maps. The portion of the permit area that is affected contains a total of 94.40 acres and is
located in Carbon Countv. Utah as follows:

Sec. 35,, T.
Sec. 36, T.
Sec. 22, T.
Sec. 27, T.
Sec. 28, T.
Sec. 1, T.

t2 s.. R. 9 E.

12 S.. R. 9 E.

t2 s.. R. 9 E.

12 S., R. 9 E.

12 s.. R. 9 E.

13 s . It.9 E.

NE % SE Yq, SE t/+ SE %
NE % SW %, NW % SW %, SW % SW 1,/r, SE t/t SW %

SF, t/o SW %, SW % SE '/+
hIE %NW %, NW %NW %, SW %NIW %, hIW % SW %

NIE % SW %, SF. YO SW %, }{E % SE %, i{W % SF.'/O, SW % SE '/+
NIE % NE %, NW % I{E %, SW % NE Z , SEt/t I{E %, NIE % NW %,
T{W. % NW %.

('omments conccrning Phase I i Lrond release from the legal or equitable owner of record of the surface
rrrcas to be affbcted and fi-om the Federal, Utah and local government agencies which would have to
iriitiate, implemcnt. approve or l-rthorize the proposed use of the land foliowing reclamation should be
rririled to: Platelu Mining Corlroration, Attention: D:nnis Ware, P.O. Box 30 Helper. Utah 84526.

Sincerelv.

Dennis Ware
(lorlpany Replc sentative
(435) 472-4731
clrvare@alphanr.com

INCORPORA] Ft]
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Mailed to:

Carbon County Plannirrg and Zoning
120 East Main Street
Price, Utah 84501

Director Land Management
Blackhawk Coal Corrrpanv
700 Morrison Road
C ahanna, Ohio 432-1 0 -6642

Helper City
P.O. Box 221

Helper, Utah 84526

Utah Power and Liglrt
Carbon Plant
Helper, Utah 8452(r

Carbon County Cornrnissioners
120 East Main Street
Price, Utah 84501

Price River Water Inrprovement Dish ict
P.O. Box 903
265 South Fairgrounds Road
Price. Utah 84501

Mr. Steven Rigby
Bureau of Land Management
125 South 600 West
Price, utah 84501

Director
School and Institutional Trust Lands Administration
(r75 East 500 South. Suite 500
salt Lake city, Utah 84102-281 I

State of Utah
Department of Transportati on
940 South Carbon Avenue
Price, Utah 84501

Mr. Reed Martineau
Snow, Christensen & Martineau
P.O. Box 45000
salt Lake city, Utah 84145-5000

Eric Larson, Regional Supervisor
State of Utah
Division of Wildlife Resources
3 l9 North Carbonville, Rd. Suite A
Price, Utah 84501

Mark Stilson, Regional Engineer
State of Utah
Division of Water Rights
3 l9 Carbonville Rd. Suite B
Price. Utah 804501 INCORPORATED
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Attachment 5

Phase II Bond Release
Reclamation C ertification
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Attachment 6

Phase II Bond Release
Bond Release' Calculation
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Willow Creek Mine Pnase ll Bond Reduction

Rule R645-301-880.320 "...Wren determining the amount of bond to be released after successful

revegetation has been established, the Division will retain that amount of bond for the revegetated area

which would be sufficient to cover the cost of reestablishing revegetation if completed by a third party

for the period specified for operator responsibility in UCA 40-10-17(t) of the Act for reestablishing

revegetation. ..."

The current Willow Creek Mine Permit bond calculation worksheets can be found in the Willow Creek

MRP in Volume 9, Exhibit 17. A copyof the summary page related to revegetation is included in this

Attachment. These bond calculations in Exhibit L7 were updated and incorporated into the permit in

December of 2001 and are in 2001 dollars. Exhibit 17 shows the cost to revegetate which includes the

cost of "pocking". lf the reclainred land were to require revegetation the pocking that took place in the

initial revegetation would not be necessary. The costs used to calculate the amount of bond to be held

by the Division after phase ll bcnd release include all the direct revegetation costfrom Exhibit 17

(except for the pocking cost) irrcluding a 25% reseeding rate, indirect cost which total 26.8% and

escalation costs from 2001 dcllars to 2012 dollars. The cost to revegetate has been calculated to be

from $8,385/acre to $8,447 per acre depending on the specific site in the permit. The "Willow Creek

Mine - Phase ll Bond Release Calculation Worksheet" (attached) provides the details of this reseeding

cost per acre calculation.

In order to determine the amc,r.rnt of bond to be retained by the Division after phase ll bond release we

must determine the cost to revegetate the acres within the DAB that remain in the permit. Overtime

certain acres within the Disturbed Area Boundary (DAB) were removed from the permit as part of a

change in the post mining land'use to industrial. ln the Willow Creek Permit this includes acres sold to
the College of Eastern Utah which were part of the Mine Facilities/Conveyor Corridor portion of the

permit and acres sold to the Price RiverWaterConservancy Districtwhich were part of the Preparation

Plant, Loadout and Refuse Pile portion of the permit. Also, the Barn Canyon Shaft Facilitywas removed

from the permit as this area was never disturbed. Of the remaining acres (those not removed from the
permit) within the DAB, not ail were revegetated in the reclamation cycle due to the fact that not all of
these acres were disturbed or that a portion of these acres exist as a permanent road. Refer to

Attachment#7 of this application fora detailed map of the acres remailring in the DAB and the acres

actual disturbed and reclaimerl and revegetated within the DAB. Also refer to the table 4.5-1 which is

also a part of this Bond Release Application.

Utilizing the cost to revegetate per acre multiplied bv the applicable acres in the permit, the bond

amountafter phase ll release is calculated to be $489,166. The current bond amount is$1,,424,51,4.

Therefore the amount of bono release is calculated to be $935,3+8. (see the attached "Willow Creek

Mine- Phase ll Bond Release Calculation Table" on the following page)

INCORPORATED
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Attachment 7

Phase II Bond Release
Maps
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Attachment I

Shaft Settlement Survevs
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Crandall Canyon Shaft Settlement

Annual Survey Commitment

At the Request of the Division the Permittee agrees to conduct annual shaft

settlement surveys on the two reclaimed shaft sites in Crandall Canyon. The first
survey will be conducted after the approval of Phase ll bond release and

additional surveys will be conducted annually until Phase lll bond release. The

Permittee will submit the results of the surveys to the Division as part of the

annual reports for the Willow Creek Mine. The data will be submitted in such a

way as to demonstrate the amount of settlement (or lack thereof) for each shafts

over time.
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