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Phase III Bond Release, Plateau Mining Corporation. Star Point Mine. C/007/0006

Dear Mr. Haddoci<:

Plateau Mining ('orporation is hereby submitting its application for Phase III Bond Release for its Star
Point Mine. Plcase find enclosed three copies and the Phase III Bond Release Application. Plateau Mining
Corporation belicves it has prepared a complete package that adequately addresses the requirements for
Phase III Bond I{e lease. This application includes all the required documentation including the C I and C2
lbrr-ns, permit rcplacement pages, and a new exhibit to the permit (Exhibit 880.200). Included in Exhibit
ti80.200 is docr-rrlentation which includes mining history, reclamation history, evidence that the extended
rcsponsibility pcliod has been uret, vegetation information for the last two years of the extended
rcsponsibilitypcliod, sediment yield information, public notice, landowner and government agency
notification lettcrs. a reclamation certification and bond release calculations.

A notarized statcnrent fl-om the r-rewspapers where the public notice was published rvill be provided to the
Division follou,irrs its flnal nublication date.

you have any cluestions pleasc give me a call at 435-650-2951 or email me at dware@),alphanr.com.

N4arclr 28,2013

N4r. Daron Hadclock
t Jtah Division ol Oil, Gas and Mining
1 -594 West North Temple, Sr-ute I 210
I).O. Box 145 80 I

Salt Lake city. [ ]tah 841 14-5 80 I

Ar-rthorized Aserrt
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APPLICATIOI\ FOR COAL PERMIT PROCESSII\G

Pelniit Change f Nerv Permit I Renewal f] Exploration f Bond Release [J Transt-er I

Perrnittee: PLATET\tr IIINING CORPORATION

STAR POI\'f N,IINE Permit Number:
'f itle: PHASE IIt BO}ID RELEASE T\PPLICATION

c/007/0006
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APPLICATIOI{ FOR COAL PERMIT PROCESSII\G
Detailed Schedule Of Changes to the Mining And Reclamation Plan

PLATE,\ I \IINING (]OIII'()ITATIONPcrnrittee:
I'linc:
'l.itl e:

STAR POI \T MINE Permit Number:
PHASE II I IJOI{D RELE.\SE .\PPLICAI'ION

I'fovidc a detailed listing ofall changes to the Mining and Reclanation Plan, which is required as a rcsult ofthis proposed permit
irpplicirtion. Individualll list all maps and drawings that are added, replaced, or removed from the plan. Include changes to the tablo
ofcontents, section ofthc plan, or other information as needed to specifically locate, identify and revise the existing Mining and
Rcclirnration Plan. hcludc page, section nrrd drawing number as part ofthe description.

c/007/0006
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Star Point Mine
c/007fi006

lntroduction

The Star Point Mine is located on GentryMountain approximately 23 miles southwest of Price,
Utah on the east side of the Wasatch Plateau Coal Field. The Star Point Mine permit area is 8780
rrcres as shown on map 112.500a in Volume 1 of the MRP. The permit includes 87.3 acres within
tlre disturbed area boundary which can be seen on maps 542.200a, 542.200b, 542.200c, 542.2009
and 542.200h in Volume 2 of the MRP.

Plateau Mining Corporation has completed Phase III of the approved reclamation plan forthe
entire remaining acreage at the Star Point Mine. This is based on meeting the vegetation and
rvater quality requirements for Phase III reclamation in accordance with the approved reclamation
plan.

Tlre permit was renewed on January 28,2012 and expires on January 28,2017. The current
performance bond for the Star Point Mine is $672,000. This phase tII bond release application is
lcquesting full bond release.

Minins Historv

Mining operations began in 1916 when the Wattis Brothers bought 160 acres from the United
States and devcloped the property for coal production. The Lion Coal Company operated Wattis
I\o.l and 2 nriues until the end of 1963. There were no coal mining activities from 1964 until
1967 . Plateau Mining, Ltd. operated the Star Point No.1 mine in the Hiawatha Coal Seam, and
tlre Star Point i'Jo.2 Mine in the Wattis Coal Seam, from 1967 through the fall of 1971. United
i\uclear Corporation acquired the Star Point Mine in the fall of 1971. Modemization of the coal
rrrine started u,hen the Lion Deck portal area was expanded in October 1977. United Nuclear
(-orporation operated the rnine until July 1980. The current Permittee, Plateau Mining
Corporation (PMC) operated the Star Point Mine from July of 1980 until is closure in February
o F 2000.



Reclamation Historv

Irollowing the l)ennanent cessation of operations in 2000, PMC began reclamation activities.
Reclamation in 2000 dealt rvith: the demolition of the overland conveyor system and preparation
plant; the renroval of equiprnent and machinery frorn underground; the demolition, backfilling
lnd grading, i.rrrd reseeding of the 1.54 acres at the Mud Water and the Corner Canyon Fan sites;
irnd the sealirrg of the portals at the Lion Deck. As a footnote to the backfilling and grading
lctivities at thc remote fan sites, PMC earned a 2001 Earth Day Award for outstanding results
fbllowing applications of innovative environmental technology for backfilling remote locations
{l'orn within the mine (outside-in).

Reclamation activities continued in 2001 with further demolition, backfilling and grading, and
r-eseeding activilies on approximately 45 acres, which include the I.{o. 1 Mine area encompassing
35 acres and the Unit Train Loadout and Silo area encompassing 10 acres.

During 2002, rlernolition, backfilling and grading, and revegetation operations were performed
on approximate ly 49.0 acres. The reclaimed acres included 25.5 acres associated with the Lions
Deck and Poncl I Areas and 23.5 acres associated with the Overland Conveyor and Main Channel
Areas. Also in 2002, a post rnining land use change was permitted and achieved to facilitate the
installation of trvo coal bed methane wells and utility corridor by ConocoPhillips within PMC's
pennit area. Bv the end of 2002 the entire disturbed acreage within the permit had been
r-eclaimed and seeded. (In 2006 PMC received an Earth Day Award for this reclamation
irlentifying outstanding final reclamation of a pre-SMCRA site as the reason for the award).
Also, during 2002, PMC denronstrated that mining did not impact the hydrologic balance and
through the pennit amendment process received approval from DOGM to discontinue further
uiater monitoring, on all br-rt tlrree water sample locations. These three remaining locations deal
rvith the North f-ork of the Right Fork of Miller Creek and monitoring for offsite contributions of
sediment belou,the reclairned lands. In 2012 PMC received approval to discontinue further water
rlonitoring on these three sites.

The refuse pile and associated topsoil stockpile areas were removed from the Star Point Mine
Pennit in Novenrber of 2003, and permitted by Sunnyside Cogeneration Associates under Permit
C,100710042 for use as a fuel source for their power generating facility. In 2003 activities
included the abandonment of water monitoring wells, boreholes, and minor backfilling and/or
lencing of subsidence cracks and the repair of two small gullies on the slope north of the
reclaimed Clearr Coal Stacking Tube. During 2003, PMC demonstrated that subsidence has
substantially ccased and through the permit amendment process received approval from DOGM
to discontinue lirrther subsidence monitoring. Also in 2003, an amendment to discontinue color
infrared vegetation monitoring was approved by the Forest Service and DOGM.

Plrase I bond lclease for the Star Point Mine was approved on October I2,,2004.

ln February ol-2006 the Buleau of Land Management issued coal lease relinquishments for the
Star Point Miric- Federal Coal Leases.



Plrase II bond release for the Star Point Mine was approved on January 14,2009.

In 2010, 40 acres were removed from the permit including 8 acres of disturbed and reclaimed
land in order to facilitate the development of coal bed methane by ConocoPhillips.

ln 2011 and 2012 all subsidence monitoring stations and all disturbed area boundary markers
were removed fiom the pennit area.

Irr 2012 repairs \,vere made to the main reclamation channel (SPRD-3 1) and a tributary channel
(SPRD-30) follorving the Seeley fire and subsequent thunderstorms. The damage to the channels
\vas repaired back to the original reclamation design in October and November of 2012. The repair
of the channel and subsequent seeding is considered an accepted husbandry practice. See Exhibit
7tr1d of the pelnrit for more information on this subject.

There are no rerlaining sedinrent control structures (ponds, silt fences, straw bales) or diversions
to be removed. The only structure approved to remain for the postmining land use is County
Road 290 (GerrtryMountain Road). The roads that once supported the rnining operation have
been reclaimeci. transferred to Sunnyside Cogeneration Associates or in the case of County Road
290, used to sulrport the postmining land uses. The roads are shown on Table 534.200a on

liages 500-70 rnd 7l in Volume 2 of the MRP and discussed in Section 542.600 on pages 500-
80and 81 in Vohnne 2 of the MRP.

For information on As-Built Topography, Treatment and
tlrrough 542.200h in Volume 2 of the Star Point MRP.

No augmented seeding has taken place since the initial
ycar since the initial seeding, the reseeded land has been
fbund have been either treated or removed.

Cross Sections refer to Maps 542.200a

seeding dates provided above. Each
inspected for noxious weeds and those

Extended Responsibilitl' Period

The Extended Responsibility Period for the Star Point Mine is 10 years after the last year of
alrgrnented seerling. The entire disturbed area within the Star Point Permit had been reclaimed
and seeded by the end of the year 2002. There has been no alrgmented seeding, fertilization,
ir-r-igation or othcr work, excluding accepted husbandrypractices since the initial seeding was
cornpleted in 2002. The Extended Responsibility Period began in 2003 and reached the 10 year
rrrerrk at the enrl of 2012.



Vegetation Info rmation

The vegetatiorr of the reclaimed lands within the Star Point Permit meets or exceeds the

requirements o l'the permit. The vegetative cover is diverse, effective attd petmanent. It is
comprised of species native to the arear at least equal in extent of caver to the natural vegetation
of the area and capable of stabilizing the soil surface from erosion. The plant species is

compatible with the approved post mining land use and has the same seasonal characteristics of
growth as the original vegetation. It is capable of self-regeneration and plant succession and is

conrpatible with the plant and animal species of the area.

PMC conductcci detailed vegetation studies during the last two years of the Extended
Responsibility Period. Thesc studies were conducted during the growing seasons in the years

2011 and2012 as a means to monitor the success of the revegetation and to determine whether
on not Phase lll bond release was appropriate. The reports from these studies (see Appendix 1)

present the methodology and data as required by the mining and reclamation plan. The results,
through the use of statistical analyses as well as other comparisons, suggest that the reclaimed
plant communities at the Star Point Mine site have met or exceeded the revegetation success

standards and u,arrant Phase III bond release.

Sediment Yield Information

'l-o demonstratc that the reclairned area will generate the same amount or less sediment than the
Lrndisturbed coudition, the revised universal soil loss equation (RUSLE) was used.

The revised urriversal soil loss equation takes into several factors in determining the sediment
yield for an arerr. The factors involved are: l) rainfall-runoff erosivity, 2) soil erodibility, 3)
length of slope . 4) cover management, and 5) support practice.

The RUSLE dernonstrates that the reclaimed area sediment yield at the Star Point Mine is much
less than the secliment yields under undisturbed conditions (see Appendix 2).

Conclusion

As authorized try R645-301-880.300, Phase III Bond Release should be approved based on the
Pennittee meetrng vegetation and water quality requirements in accordance with the mining and
reclamation plirn.
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INTRODUCTION

Studv Rationale

-

This report contains data and information from quantitative sampling in zol2, or Year z of a

two-year study period on the vegetation at the reclaimed Star Point Mine site in eastern

Utah. Year I (zorr) results were provided in an earlier report. The purpose of this document

is to compare reclaimed areas of the mine site with specific standards for revegetation

success. The content of this report along with the earlier report provides some of the

information and data necessary to be included in an application for bond release by the mine

owner through the State of Utah, Division of Oil, 6as & Mining (DOCM).

Reclaimed mine sites are required to allow enough time for acceptable plant establishment

before applications can be made for bond release. This time period, called the

"Responsfbility Period", prescribes at least 1o years following reclamation before the mine

operator can submit a request for Final or Phsse lll Bond Release through state and federal

regulatory authorities. This period of time is considered to be long enough to determine

whether or not adequate re-establishment of a given reclaimed plant community has

occurred on sites at this precipitation zone in the western United States. The vegetation of

the reclaimed lands must meet specific state and federal requirements.

Study Area

The Star Point Mine is a reclaimed mine site located on the east side of the Wasatch Plateau

on Centry Mountain approximately zJ miles southwest of Price, Utah. Historically, coal

mining at the Star Point Mine began in r9t6. Coal was shipped to the town of Wattis by t9t7

when a railroad was completed there. In t967, a company called Plateau Limited opened a

new mine in the area. By t97r, another company, United Nuclear, purchased the mine.

Finally, in r98o, Plateau Mining Company bought and mined the properties. The current

permittee, Plateau Mining Corporation, began final reclamation of the mine site in 2oo1, with

final seeding for revegetation finalized in zoo3.



Previous Studies

Following reclamation and revegetation, the plant communities have been closely

monitored to document the progress on those areas disturbed by the previous mining

activities. Earlier documents submitted to the regulatory agencies reported updates on the

revegetation process from sampling the area in zoo6 (Year 4), zoo8 (Year 6) zolo (Year 8)

and as mentioned zott (Year 9).

METHODS

Methodologies used for sampling have been consistent between sample years and were

pedormed in accordance with the guidelines provided by DOGM. The reclaimed areas were

sampted and separated between vegetation types; when the types were comprised of

relatively large acreage, additional areas were further separated within the types. This

method allows for closer scrutiny of the reclaimed mine site on a smaller, area-by-area basis.

For the analyses required for bond release comparisons, the datasets were then lumped

according to the plant community types (more on that later).

To facilitate comparisons between the two consecutive sample years, 2o11 and zotz, colors

used on the summary tables and graphs remain consistent.

Transect & Quadrat Placement

Random/regular placement of sample quadrats was designed as an attempt to provide

unbiased accuracy of the data compiled. This was accomplished by establishing several

transect lines through the entire length of each reclaimed and reference area (areas chosen

to represent revegetation success standards). 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 the 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 to adequately address and represent each study site as a whole.

Cover, Frequency .& Composition

Cover estimates were made employing ocular methods with meter square quadrats.

Species composition and relative frequencies were also assessed from the quadrats.

Additional information, when applicable, was also recorded on the raw data sheets such as:

slope, exposure, grazing use, animal disturbance and other appropriate notes. Plant

nomenclature follows A Utah Flora (Welsh et al. zooS).

Density

ln nearly all areas, density estimates for woody plant species on the reclaimed and reference

areas were made using a distance method called the point-quarter technique. This technique

determines the mean area an individual plant occupies, which then yields the number of

these individuals per acre. ln this method, random points were placed on the sample sites

and divided 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.

The one area where this method was not suitable due to its size and community structure

was the Mudwater Canyon site. At this site 5xz5 ft belt transects were employed. In this

method individuals were counted in each transect, summarized for mean and standard

deviation, then converted to the number of individuals per acre.

Biomass Production

Total annual biomass production was estimated by clipping, drying and weighing current

annual growth in sample quadrats. f'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 clipped,

weighed and recorded separately.



There are several well-documented methods to assess diversity and similarity in plant

communities. The Motyka lndex is a modified form of the Sorenson lndex, both similarity

indices. This index was used on the data; the equation is shown below:

f.e -r zMW 
)x1oot''mO-l 

MA *MBr^'--

ruhere,

ilFE:llm;T;",",l,TlTJ:1'"'::'J11ffi ::,::il::::H","Tffi 
un'fes'

MB = | of the quantitative values of all species in another community.

Two diversity indices have been employed to measure the reclaimed and reference areas.

MacArthur's Diye rsity lndex is an effective diversity measurement and is computed using the

following equation:

tlLpi,
vhere,

pi is the proportion of sum frequency contributed

by the fth species in the sample area of concern.

The proportional contribution of each species is then squared and the values for all species

in the sample areas are summed. This index integrates the number of species and the

degree to which frequency of occurrence was equitably distributed among those species.

Another diversity measurement was provided that shows the averoge number of species

encountered at each quadrat.



I Sample Size & Adequacy

Sampling adequacy was calculated using the formula given below.

frMIN= 
tzs2

@f

where,

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

Confidence levels were calculated at 8o% and 9o% (t) with the desired change from the mean

(d) placed at o.ro. Sample sizes were, however, also based on the size of each subdivision

within each vegetation type, resulting in more samples taken in larger areas.

PhotoeraDhs

-

Color photographs of each sample area were taken at the time of sampling; a subset of

them have been submitted with this report.

Vegetation Sample Maps

The locations of the reclaimed sample areas were mapped during the field work. These

locations were then placed on "as-built" reclamation maps prepared previously by Earthfax

Engineerfng, resulting in three Vegetation Sample Area maps; they have been submitted in

this report.



RESULTS

The Star Point Mining & Reclamation Plan (MRP) divided the disturbed areas into three main

types based on the native plant communities that existed in the area prior to their

disturbance by coal mining and related activities. The three types represented in the

"reclaimed areas" and were called: t) Sagebrush Areas, z) Mountain Grassland Areas, and 3)

Saltbush Areas. During reclamation these sites were seeded with mixtures developed

specifically for each area. Additionally, reference areas, or areas chosen in undisturbed plant

communities to represent final revegetation success standards, were chosen for each

disturbed (reclaimed) type. Reference areas were sampled in zotl and zotz for comparisons

to the reclaimed areas.

Reclaimed Areas

As mentioned above, there were three disturbance types delineated at the mine site.

Additionally, these types were further subdivided into smaller areas to allow closer,

independent evaluations for the specific sites (see VECETATION SAMPLE AREA MAPS and

COLOR PHOTOCRAPHS OF THE SAMPLE AREAS). The following table shows the three

vegetation types and subdivisions within them.

Table t: Sam le area subdivisions of each reclaimed

Reclaimed Sagebrush Reclaimed Saltbush

Area A

Area B

Area C

fnea-E (areawassold ond removed

from the permit area)

Area H

Reclaimed Mtn Grassland

Area E

Area F

Area 6 6pre- & post-SMCM)

Mudwater Canyon

Corner Canyon



Reference Areas

The three reference areas along with their corresponding reclaimed areas, are shown in

Table z. The reference areas data can be compared to the reclaimed areas and provide

accompaniment for future bond release application through the State of Utah.

Table z: Reference areas and their

Reference Areas Reclaimed Areas

Sagebrush Area A
Area B

Area C

Area H

Mountain 6rassland Area E

Area F

Area G

Mudwater Canyon

Corner Canyon

Saltbush

Results of Separated Data

General comparisons between reclaimed types and within each community type for the 2o12

datasets can be done by reviewing the summary tables of the sample results that have been

provided for each rectaimed area as well as the reference areas (Tables 4 through S+). Table

3 shows the number of the appropriate table for each parameter in all sample areas of the

study.



Table l: rated data locator at the Star Point Mine site (zotz

SAMPLE

AREA

Sub-

Division

Cover by

Species

Total Cover Composition Woody

Species

Density

Production

Reclaimed

Sagebrush

A Table 4 rable 5 (A) Table S (B) Table 6 n/a

Reclaimed

Sagebrush

B Table 7 Table I (A) rable 8 (B) Table 9 n/a

Reclaimed

Sagebrush

c Table to Table tt (A) Table rr (B) Table tz Table r3

Reclaimed

Sagebrush

H Table zB Table z9 (A) Table z9 (B) Table 3o Table 3r

Reclaimed

Mountain

Grassland

E Table r4 Table t5 (A) Table t5 (B) Table t5 n/a

Reclaimed

Mountain

Grassland

F Table 17 Table t8 (A) Table t8 (B) Table t9 Table zo

Reclaimed

Mountain

Grassland

6 (pre-SMCRA)

G (post-SMCRA)

Table zt

Table z4

Table:z (A)

Table z5 (A)

Table zz (B)

Table z5 (B)

Table z3

Table z5

n/a

Table 17

Reclaimed

Mountain

Grassland

Mudwater

Canyon

Table 36 Table 37 (A) Table 3Z (B) Table 38 n/a

Reclaimed

Mountain

Crassland

Corner Canyon Table t9 Table +o (A) Table +o (B) Table 4t Table 4z

Reclaimed

Saltbush

Table 3r Table 33 (A) Tabte 33 (B) Table 34 Table 35

Sagebrush

Reference

Area

n/a Table 43 Table ++ (A) rable 4a (B) Table 45 Table 46

Mountain

Crassland

Reference

Area

n/a Table 47 Table 48 (A) Table +8 (B) Table 49 Table 5o

Saltbush

Reference

Area

n/a Table 5t Table 5z (A) Table 5: (B) Table 53 Table 54



Dominant Plant Species

In zotz, the most important or dominant plant species in the reclaimed areas at the Star

Point Mine site by cover and frequency for the Reclaimed Sagebrush Areas were primarily

shrubs, or rubber rabbitbrush (Chrysothcmnus nduseosus), fourwing saltbush (Atrfplex

canescens), shadscale (n. confertifolfa), winterfat (Ceratoideslanata) and big sagebrush

(Artemfsia tridentato). Dominant forbs here consisted of: Pacific aster (nster chilensis),

northern vetch (Hedysorum boreale), Lewis flax (tinum lewisfi) and Palmer penstemon

(Penstem on palmeri). The most important grasses in these reclaimed areas were thickspike

wheatgrass (Elymus lanceolatus), bluebunch wheatgrass (E. spicotus), crested wheatgrass

(Agropyron cristatum) and Indian ricegrass (Stipa hymenoides). All species present in the

sample quadrats in the Reclaimed Sagebrush Areas have been provided on Tables 4,7,10

and 28.

The dominant shrub species for the Reclaimed Mountain Grassland Areas were comprised

of big sagebrush, corymb buckwheat (Erfogon um corymbosum), Antelope bitterbrush

(Purshio tridentata), rubber rabbitbrush and curl-leaf mountain mahogany (Cerco cflrpus

ledifolius). The dominant forbs in this community were Lewis flax, Pacific aster and Palmer

penstemon. The most important grasses here were: Creat Basin wildrye (Elymus cfnereus),

mountain brome (Bromus carinatus), thickspike wheatgrass and bluebunch wheatgrass. For

a list of all species encountered in the Reclaimed Mountain Grassland Areas, refer to Tables

14,17rz1rz4t 36 and 39.

Lastly, the dominant shrubs by cover and frequency in the Reclaimed Saltbush Areas

consisted of: shadscale, rubber rabbitbrush and black sagebrush (Artemisia nova). The

dominant forb here was cicer milkvetch (Astragalus cicer), and the most important grasses

consisted of bluebunch wheatgrass, western wheatgrass (Elymus smithii), Salina wildrye

(Elymus salinus) and thickspike wheatgrass. For cover and frequency values in the Reclaimed

Saltbush Areas, refer to Tables 3,z.

ln the reference areas, the most important shrub species in the Sagebrush Reference Area

by a wide margin was big sagebrush. ln zotz, the only forb present in the sample quadrats



was hoary aster (Machaeranthera canescens). Dominant grasses in this community were:

Indian ricegrass, created wheatgrass and Salina wildrye. For a list of the plants found in the

Sagebrush Reference Area, refer to Table 43.

The dominant shrubs in the Mountain Grassland Reference Area were: corymb buckwheat

and low rabbitbrush (Chrysothomnus viscfdiflorus). Although forbs were relatively

unimportant here, the dominants were: yarrow (Achilleo millefolium), buckwheat

(Eriogonum sp.) and hoary aster. The dominant grass by a very wide margin was Salina

wildrye. For a list of all species in this reference area, refer to Table 47.

Lastly, for the reference areas, the most important shrub in the Saltbush Reference Area

was Cardner saltbush (Atriplex gardneri), followed distantly by shadscale. Forbs were again

relatively unimportant here and were not present in the sample quadrats in zotz. The only

grasses present in the sample quadrats was Salina wildrye. For a list of all species present in

this community, refer to Table 51.

Lifeform Composition

As a short summary on composition in the Reclaimed Sagebrush Areas, grasses were the

dominate lifeform followed closely by shrubs and less closely by forbs in all sample sites. For

lifeform composition percentages in these reclaimed areas, refer to Tables 5, 8, tt and 29.

In the Reclaimed Mountain Grassland Areas, with only one exception, grasses were the

dominant lifeform, shrubs and forbs demonstrated mixed proportions depending on the

reclaimed area. For lifeform composition percentages in these areas, refer to Tables 15, 18,

zz., zrt 37 and 4o.

The composition order of the Reclaimed Saltbush Areas showed that grasses comprised

more that 3 times that of shrubs; forbs were inconsequential. For composition results in this

reclaimed site, refer to Table 33.

In the Sagebrush Reference Area, grasses and shrubs were relatively close in proportion,

10



but followed distantly by forbs (Table ++).

The Mountain Grassland Reference Area was very much dominated by grasses (greater than

8o%) as shown in the composition, but shrubs and forbs were also represented (Table +8).

Finally, the composition of the Saltbush Reference Area was nearly equally represented by

shrubs and grasses, with few forbs (fable 5z).

The dominant species information as well as the lifeform composition results described

above have been provided as additional information to further demonstrate the current

condition of the vegetation at the Star Point Mine site. However, the primary parameters

for comparing the reclaimed areas with the reference areas were: total living cover, woody

species density, annual biomass productivity and diversity. Therefore, these parameters are

first shown graphical for the separoted data,then compared statistically later in the report

for the lumped (or combined dato).

Total Living Cover

Total living cover, one of the primary parameters in assessing revegetation success at the

mine site, has been shown for individual areas in summary tables provided later in the

report; these values have also been shown graphically in figures here. Figure t illustrates the

total living cover in each Reclaimed Sagebrush Area as well as the Sagebrush Reference Area

(RF).

1l

trrc. l: TOTAL LIVING COVER
Star Point Mine $ite (2012)

70



Figure z shows the same parameter, total

living cover, for all the Reclaimed Mountain

Grassland Areas as well as the Mountain

Grassland Reference Area.

Figure 3 illustrates total living cover for the

Reclaimed Saltbush Area along with the

Saltbush Reference Area.

Woody Species Density

Woody species density values, or the total

number of individuals per acre, for each

Reclaimed Sagebrush Area as well as the

Sagebrush'standard' [a pre-determined

number, not the reference area value

(further explained later)] are shown in

Figure 4.
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O This same parameter for each Reclaimed Grassland Area and its density standard are shown

in Figure 5 (the figure shows both

pr€=pre-SMCRA and pst=post SMCRA

results).

Finally, the woody species density for the Reclaimed Saltbush Areas along with the Saltbush

density standard are shown in Figure 6.
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Annual Biomass Production

As dictated by the final revegetation success standards in the Star Point Mine's MRP, total

annual biomass production was only measured and compared with reference areas in the

post-SMCRA sites. The production shown in pounds per acre for the Reclaimed Sagebrush

Areas and Sagebrush Reference Area are shown in FigureT.
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Next, the production of the Reclaimed Mountain

Grasslands and its associated reference area are

shown graphically in Figure 8.
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Lastly, the production of the Reclaimed Saltbush

Areas can be compared to the Saltbush Reference

Area in Figure 9.

Diversity

Two different diversity measurements have been applied to the reclaimed and reference

areas - MacArthur's Index and the Average Number of Species per Quadrat. Graphical

representations of these diversity indices are shown below'
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MacArthur's lndex

FIG 1O DIVERSITY.MAC ARTHUR'S INDEX
STAR PoINT MINE t2O12r

"'I
4B
:;AGI BRLJSI i ARI A5

1? DIVERSITY MAC ARTHUR'S INDFX
STAR POINT MINE (2O12i

"'r
SAI TE+I)SI{ AREAS

' . . l'. ': i;:. r:!

Average Species Per Quadrat

FIG I I DIVERSITY - MAC ARTHUR'S INOEX
STAR POINT MINE (2OT2)

oo'*E

"o",E
r*-
."-

-

o4a12

}IG I3 DIVf.RSI! Y AVE SPF.CItS PTR OTJAU

STAR POINT MINE (2O1?}
T I(; 14 DIVI'RSI I Y AVE SPF TJIE S PE R (JI.JAT]

STAR POINT MINE SITE (?O1?}

.-

"*-
*r-

o12345
IdOUNI AIN GRASSI ANO ARE A5

FIIJ 15 DTVERSITY. AVE SPECIES PFR QUAD
STAR POINT MINE (2O12I

l5



Separating vs Lumping Data

The section above provides the summary data for each sample area including the Reclaimed

Areas and Reference Areas along with the subdivisions within the larger reclaimed

vegetation types. As explained, this design enables the reviewer to obserue the successes

(or faif ures) of individual areas even within each reclaimed vegetation type. For example,

Areas A, B, C and H are all within the Sagebrush type, yet the sample data were summarized

separately for these areas to enable closer scrutiny of the revegetated landscapes.

As important as it is to be able to review individual reclaimed areas by separating the

datasets, combining the data of each vegetation type, then comparing them statistically

with their respective reference areas is the most logical rational in the process of

considering the mine site for final bond release. Combined dataset summaries have been

provided in Tables 55 through 62.

Results of Lumped Data

There has been a significant amount of vegetation data collected at the Star Point Mine site

in zorz (and zott) to assess the revegetation success when compared to the success

standards.

Even though much data has been recorded in the area, the author has tried to find a logical

and straightforward method to compare the applicable parameters to assess revegetation

success (those required by state and federal regulations), yet also provide other meaningful

data (that cannot readily be compared using statistics).

In this attempt, the following section discusses the methods used to compare key

parameters for the reclaimed areas and their respective reference areas for bond release.

l6



To begin, it may seem logical to simply lump all the Reclaimed Sagebrush sites together into

one dataset, then all the Reclaimed Mountain Crassland sites to another dataset and so

forth - then compare these datasets with the appropriate Reference Area. However,

different revegetation success

standards have been assigned to

reclaimed areas - even though they

may be in the same vegetation type.

Reasons for the dissimilar standards

was based on whether or not a given

reclaimed area was disturbed prior to,

or after, the Sur{ace Mining Control

and Reclamation Act of 1977

(SMCRA). Those areas disturbed

after, or post-SMCRA, have more

stringent revegetation success

standards than those disturbed pre-

SMCRA. (More information and

justification for this distinction can be

found in the Star Point Mine's MRP).

With that in mind, the datasets have

been lumped (combined) by

vegetation type and the SMCRA time-frame. The outline above summarizes this treatment

of datasets. The following describes the sample results for combined datasets.

Reclaimed Areas divided by vegetation type and
Surface Mining Control and Reclamation Act.

L Pre-SMCRA
Recloimed Sogebrush

2.

i, Areo E

li. Areo G
iii. Mudwoter Ccnyon

Post-SMCRA

o.

b.

o.

b.

Areo A
Areo B

Recloimed Mountoin Grosslond

Recloimed Sogebrush
i. Areo C
ii. Areo H

Recloimed Mountqin Grosslonds
i. Areo F

ii. AfeO G lRreo G hos both pre- ond
post-SMCRA oreos)

iii. Corner Conyon
Recloimed Solibush
i. Areo I
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Total Living Cover in the pre-SMCRA Areas

The total living cover (combined) for the pre-SMCRA Reclaimed Sagebrush Areas (Areas A &

B) was estimated at 57.63% (Table 55). The total living cover for the Reclaimed Mountain

Grassland Areas (Areas E, 6 & Mudwater Canyon) was estimated at 6t.47% (Table 6o). There

were no pre-SMCRA Reclaimed Saltbush Areas at the site.

Woody Species Density in the pre-SMCRA Areas

The pre-SMCRA woody species density for the Reclaimed Sagebrush Areas (Areas A & B)

combined was estimated at 3,282 individuals per.acre (Table 56). The pre-SMCRA density for

the Reclaimed Mountain Grasslands Areas (Areas E, C & Mudwater Canyon) was estimated

at 2,962 plants per acre (Table 6r). Again, there were no pre-SMCRA Reclaimed Saltbush

Areas at the site.

Total Living Cover in the post-SMCRA Areas

Next, the total living cover of the post-SMCRA Reclaimed Sagebrush Areas (Areas C &, H)

was estimated at 64.t7% (Table 57). The total living cover for the Reclaimed Mountain

Grassland Areas (Areas F, G & Corner Canyon) was estimated at 62.88% (Table 6z). nnd

finally, the post-SMCRA Saltbush Area (nrea l) had a total living cover of 6o.9o% (Table 65).

Woody Species Density in the post-SMCRA Areas

The density for the post-SMCRA Reclaimed Sagebrush Areas (Areas C & H) was estimated at

2,899 plants per acre (Table 58). The density for the Reclaimed Mountain Crassland Areas

(Areas F, G & Corner Canyon) was estimated atz,jz7 plants per acre (Table 63). Lastly, the

post-SMCRA Saltbush Area (Area l) had a density 4,587 (Table 66).

Annual Biomass Production in the post-SMCRA Areas

Annual biomass production was only sampled in the post-SMCRA sites. The combined

Reclaimed Sagebrush Areas (Areas C & H) was estimated at 1,j28.t7 pounds per acre (Table

59). The production for the Reclaimed Mountain Crassland Areas (Areas F, 6 & Corner
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Canyon) was estimated at t,232.53 pounds per acre (Table 6a). Lastly, the Saltbush Area

(Rrea l) had a productivity estimate of gl1.l4 pounds per acre (Table 67).

Reference Areas

Total Living Cover

The totaf living cover for the Sagebrush Reference Area was estimated at 415.70% (Table aa).

The total living coverforthe Mountain Crassland Reference Area was estimated at54.33%

(Table 48). And finally, the Saltbush Reference Area had a total living cover of jo.7o% (Table

52).

Woody Species Density

The density for the Sagebrush Reference Area was estimated at 6,558 plants per acre (Table

45), but the pre-deGrmined success standard for this parameter was 2,ooo plants per acre(').

The density for the Mountain Grassland Reference Area was estimated at1,470 plants per

acre (Table +9), but the pre-determined success standard for this parameter was also z,ooo

plants per acre. Lastly, the Saltbush Reference Area had a density t,jl4 (Table 53), and

again the pre-determined success standard for this parameter was 2,ooo plants per acre.

Annual Biomass Production

The annual biomass production for the Sagebrush Reference Area was estimated at 835.o2

pounds per acre (Table a6). The production for the Mountain Grassland Reference Area was

estimated at 698.jj pounds per acre (Table 5o). Lastly, the Saltbush Reference Area had a

productivity estimate of 6o9.8t pounds per acre (Table 5a).

fr)
''' The pr+determined density standard here (and in the other reclaimed communities) was determined more appropriate than the

reference area for wildlife habitat by state biologists. More details about this can be found in the M RP.
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I Revegetation Success Standards

A summary of the revegetation success standards for the Star Point Mine has been provided

in Table 68. Statistical comparisons between the reclaimed and reference areas are shown

in Tables 69 through Zr. Some success standards required Natural Resources Conservation

Senrice (NRCS) estimates, For the NRCS information required, refer to the APPENDIX of this

report.

Statistical Comparisons

Reclaimed Sagebrush (pre-SMCRA) vs, Reference Area

When the total living cover of the pre-SMCRA Reclaimed Sagebrush Areas combined was

compared to Sagebrush Reference Area, the reclaimed area had a higher coveq the

difference was significant statistically [Table 69 (A)]. ln other words, the reclaimed area's

total living cover was significantly higher than its revegetation success standard.

A woody species density comparison of the pre-SMCRA Reclaimed Sagebrush Areas

combined and the pre-set standard of z,ooo individuals per acre indicated that the density of

the former was greater than the standard ffable 69 (A)].

An annual biomass productivity standard was not assigned to the pre-SMCRA sites.

Reclaimed Sagebrush (post-SMCRA) vs. Reference Area

In a comparison of the total living cover of the post-SMCRA Reclaimed Sagebrush Areas

combined and the reclaimed areas, again the reclaimed areas value was greater and was

statistically significant frable 6g (B)J.

A woody species density comparison of the post-SMCRA Reclaimed Sagebrush Areas

combined and the pre-set standard of 2,ooo indicated that the density of the reclaimed areas

was greater [Table 69 (B)].
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When the annual biomass productivity of post-SMCRA Reclaimed Sagebrush Areas

combined was compared statistically with the Sagebrush Reference Area, the difference was

statistically significant - the reclaimed areas had more production lTable 69 (B)].

Reclaimed Mountain Crasslands (pre-SMCRA) vs. Reference Area

ln zor2, when the total livingcover of the pre-SMCRA Reclaimed Mountain Crassland Areas

combined was compared to Mountain Grassland Reference Area, the reclaimed areas had a

statistical greater value [Table 7o (A)J.

A woody species density comparison of the pre-SMCRA Reclaimed Mountain Grassland

Areas combined and the pre-set standard of z,ooo indicated that the density of the former

was greater than the standard fTable Zo (n)].

An annual biomass productivity standard was not given to the pre-SMCRA sites.

Reclaimed Mountain Grasslands (post-SMCRA) vs. Reference Area

In a comparison of the total living cover of the post-SMCRA Reclaimed Mountain Grassland

Areas combined, the reclaimed areas had significantly more cover in zotz ftable 70 (B)].

ln a woody species density comparison between the post-SMCRA Reclaimed Mountain

Grassland Areas combined and the pre-set standard of 2,ooo individuals per acre, the

reclaimed areas had about t6 percent more plants [Table 70 (B)].

When the annual biomass productivity of post-SMCRA Reclaimed Mountain Crassland

Areas combined was compared statistically with the Mountain Crassland Reference Area,

the difference was statistically significant - the reclaimed areas had much more annual

biomass production fTable 70 (B)].
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Reclaimed Saltbush (post-SMCRA)vs. Reference Area

There were no pre-SMCRA sites in the Reclaimed Saltbush Areas, but a comparison of the

total living cover of the reclaimed post-SMCRA Saltbush Areas revealed this value to be

slightly more than double that of the Saltbush Reference Area ffable 71 (A)].

A woody species density comparison of the post-SMCRA Reclaimed Saltbush Areas and the

pre-set standard of z,ooo indicated that the density of the reclaimed areas was much

greater than the standard flfable 71 (A)].

When the annual biomass productivity of post-SMCRA Reclaimed Saltbush Areas was

compared statistically with the Saltbush Reference Area, the difference was statistically

significant - the reclaimed areas had more annual biomass production here too ftable 7l],
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SUMMARY & CONCLUSIONS

Subsequent to the long history of mining in the area, the surface disturbances at the Star

Point Mine site have been reclaimed and revegetated according to the specifications

provided in the Mining & Reclamation Plan. Quantitative vegetation sampling has been

conducted at the site to monitor revegetation success. Additionally, specific standards for

revegetation success were determined prior to the reclamation activities. This report

provides the findings of the more intensive vegetation sampling required for two

consecutive years at the end of the Responsibility Period. The zotz data presented herein,

along with that previously reported for 2o11, can be used to determine whether or not the

mine site has met revegetation success standards and may warrant Phase lll or Final Bond

Release.

At the Star Point Mine, there are three vegetation types that were restored including

Sagebrush, Mountain Grasslands and Saltbush Areas. Accordingly, there were also three

reference areas of similar vegetation types that were chosen earlier to be used for

revegetation success standards.

As a means to compare data for specific sites within each reclaimed area, datasets were first

separated and summarized into smaller reclaimed sites. Later, the data were lumped

(combined) into larger datasets making them more amenable to be used for comparisons

with the reference areas for bond release considerations.

Statistical analyses, as well has other comparisons, suggest that reclaimed plant

communities at the Star Point Mine site have met or exceeded the revegetation success

standards and warrant consideration for Phase lll Bond Release.

To conclude, although the complete datasets for zott were previously reported and have

not been included in this report, the following information summarizes these results and

compares them with the zorz results. The complete datasets reported for both sample

years illustrate the condition of the revegetated land at the Star Point Mine site, but the

concise graphical summaries of the most relevant parameters for final bond release, are

shown below.
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Table 4: Star Point Mine. Living Cover and Frequency by Plant Species (2012).

Reclaimed Saqebrush Area A n=60

Mear
Percenl

Standarc
Deviatior

Percent
Frequencv

TREES & SHRUBS
Acer glabrum 0.17 0.9( 3.33
Artemisia tridentata 0.9, 3.9i 6.67

x canescens 2.gi 11.0t 8.33
inlex confertifolia 4.11 11.5{ 15.00

Ceratoides lanata 2.21 7.11 13.33
ledifolius 0.83 5.2e 3.33

Cercocarpus montanus 0.42 3.2C 1.67

)h rvsoth a m n u s nauseosus 9.55 13.7C 46.67
s 1.11 4.6C 6.67

FORBS
Artemisia dracunculus 1.2E 4.6( 8.33
Asfer chilensis 0.8: 5.1€ 5.00
Grindelia squarrosa 0.42 1.8[ 5.00

boreale 0.7f 3.3[ 5.00
Linum lewisii 1.6C 3.9 18.33
M ach ae ranth e ra canescens 0.0t 0.64 1.67

Melilotus officinalis 1.92 6.5: 11.67

Penstemon 3.st 5.3: 45.00

GRASSES
cristatum 2.67 6.3€ 16.67

Bromus carinatus 0.17 1.28 1.67

ctnereus 1.33 7.6f 3.33
lanceolatus 7.05 12.39 33.33
sa/inus 3.5C 11.0t 11.67

spicafus 10.92 1s.9€ 41.67
0.75 3.6



Table 5: Star Point Mine.
Total Gover and Com
Reclaimed Sagebrush
Area A
A. TOTAL COVER

B. % COMPOSITION

Standard
Deviation

Tabfe 6: Star Point Mine. Woody Species Density (20121.

SPECIES

Reclaimed Sagebrush
Area A
Acer glabrum

Artemisia tridentata

x confertifolia
Ceratoides /anafa

Cercocarpus montanus
sothamnus nauseosus

Gutienezia sarothrae

Individuals
Per Acre

30.01

45.01
360.11
330.10
480.1 5
240.08
285.09

45.01
1680.53

15.00
90.03
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Table 7: $tar Point Mine. Living Cover and Frequency by Plant
S 2012t.

Reclaimed Sagebrush
Area B

n=20

Mean
Percenl

Standard
Deviation

Percent
F

TREES & SHRUBS
Artemisia tridentata 1.0c 4.3e 5.00

Atriplex canescens 4.0c 12.41 10.00

Atiplex confertifolia 2.5C 6.42 15.00

Ceratoides lanata 0.5c 2.1t s.00
NAUSEOSUS 3.5C 6.34 30.00

2.0c 6.2( 10.00

FORBS
Grindelia 0.25 1.09 5.00

Linum lewisii 2.5C 5.12 20.00

Penstemon 2.0c 4.3C 20.00

GRASSES
ropvron cristatum 8.0c 12.88 30.00

us lanceolatus 6.21 12.9 20.00

s sa/lnus 7.21 17.64 15.00

US 10.0c 15.5i 40.00
itipa hvmenoides 3.2f 8.41
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Table 8: Star Point Mine.
Total Gover and Gom

A. TOTAL COVER

Table 9: Star Point Mine . Woody Species Density (2012).

Reclaimed Sagebrush
Area B

n=20

SPECIES

Amelanchier utahensis
Artemisia tridentata
Atiplex canescens
Atri pl e x co nfe rtifo I i a
Ceratoides lanata
Ce rcocarpus ledifol iu s

nauseosus

Pinus edulis
oreophilus

lndividuals
Per Acre

62.38
93.57

311.92
467.87
187.15
31.19

998.1 3
280.72

31 .19
31.19

3r



Table 11 : Star Point Mine. Total Gover
and Com position (20121.

n=30

Mear
Percent

Standarr
Deviatior

Percent
F

TREES & SHRUBS
Ame[anchier ufahensis 1.0t 5.3€ 3.33

Artemisia tridentata 1.0( 5.3[ 3.33

Atriplex canescens 2.81 9.3? 10.00

Atrinlex confeftifolia 1.1 4.7t 6.67

Ceratoides lanata 3.5( 9.11 16.67

hamnus nauseosus 11.8 17.21 40.00

FORBS
Artemisia dracunculus 1.0( 3.21 10.00

Asfer chrlensis 1.67 8.1 6.67

Grindelia squarrosa 0.3i 1.8C 3.33

boreale 0.3: 1.BC 3.33

Linum lewisii 1.0( 2.71 13.33

Penstemon 0.17 0.9c 3.33

Viauiera multiflora 0.5( 1.9t 6.67

GRASSES
Aoropvron cristatum 11.8 15.9[ 50.00

Bromus carinatus 0.5r 2,6$ 3.33

Elvmus lanceolatus 4.61 9.8: 20.00

EI fus 21.11 21.6i 66.67
tt I 2.0( 7.5f

A. TOTAL COVER

B. % COMPOSITION
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Table 12: Star Point Mine . Woody Species Density (2012),

n=30

SPECIES

Amelanchier utahensis
Artemisia tridentata

x canescens
Atri plex confertifol i a
Ceratoides lanata

sothamnus nauseosus
Eriooonum corvmbosum
Gutierrezia sarothrae

lndividuals
Per Acre

46.20
184.78
415.77
207.88
947.02
923.92

23.10
23.1 0

Table 13: Star Point Mine. Annual Biomass Production (2012).

LIFEFORM

Herbaceous
Woody

TOTAL

(n=30; double sampling n=120)

Pounds/Acre
MEAN STD. DEV.

606.10 474.12
786.s7 675.15

1392.67 43s.77

JJ



Table r Star Point Mine. Living Cover and Frequency by nt Species (2012

Reclairned Mountain Grassland
Area E

n=100

Percent

1.00
24.00

3.00
16.00
16.00
2.00

15.00
1.00

10.00
1.00

19.00
6.00

23.00
5.00

4.00
19.00
50.00

2.00
32.00

6.00
30.00

4.00

TREES & SHRUBS
Amelanchier utahensis
Artemisia tridentata

s ledifolius
nauseosus

Pseudofsuqa menziesii
Purshia tridentata

FORBS
Achillea millefolium
Artemisia dracunculus
Asfer chrTensis

Grindelia
Linum lewisii
Machaeranthera

GRASSES
Agropyron cristatum
Bromus carinatus

c,nereus

s lanceolatus
s sa/inus

E
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Table 15: Star Point Mine.
Total Gover and Gomposition
Reclaimed Mountain
Grassland
Area E
A. TOTAL GOVER

B. % COMPOSITION

Table 16: Star Point Mine . Woody Species Density (2012).

Reclaimed Mountain Grassland
Area E
SPECIES

Amelanchier utahensis
Artemisia tridentata

ledifolius
amnus nauseosus

soth amnu s vi scidifloru s

Gutierrezia sarothrae
tremuloides

Purshia tridentata
menzesil

oreophilus

n=1 00

Individuals
Per Acre

7.97
63.74

1051 .69
63.74

733.00
7.97

23.90
509.91

31.87
15.93

565.68
79.67
31.87
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o

Table Star Point Mine. Living Cover and Frequency by Plant

Reclaimed Mountain Grassland
Area F

TREES & SHRUBS
Artemisia tridentata

ledifolius
Ch ry soth am n u s nauseosus
Purshia tridentata

oreophilus

FORBS
Achillea millefolium
Asfer chilensis
Grindelia

boreale
Linum lewisii

icaqo sativa
Melilotus officinalis
Penstemon

GRASSES
Bromus carinatus

cinereus
lanceolatus

n=40

Percent
uenc

12.50
5.00

25.00
22.50

2.50

7.50
27.50

5.00
20.00
15.00

5.00
77.50

7.50

7.50
5.00

50.00
7.50

Table 18: Star Point Mine.

Reclaimed Mountain
Grassland
Area F
A. TOTAL COVER

B. % COMPOSITION
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Table 19: Star Point Mine . Woody Species Density (2012).

Reclaimed Mountain Grassland
Area F
$PECIES

Artemisia tridentata
Cercocarpus ledifolius
Cercocarpus montanus

menziesii
Purshia tridentata

Individuals
Per Acre

27.83
834.78

92.75
9.28

1205.80
9.28

55.65
677.10

55.65

Table 20: Star Point Mine . Annual Biomass Production (2012).

Reclaimed Mountain Grassland
Area F

LIFEFORM

Herbaceous
Woody

TOTAL

(n=40)

Pounds/Acre
MEAN STD. DEV.

758.56 534.08
385.37 566.04

1143.93 372.75
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Table 21: Star Point Mine. Living Gover and Frequency by Plant Species (2012).

Reclaimed Mountain Grassland
Area G (Pre-SMGRA

TREES & SHRUBS
Artemisia tridentata 60.00

15.00
M ach ae ranthe ra canescens 5.00
Pseudofsuga menziesii 5.00
Purshia tridentata 15.00

10.00

FORBS
Asfer chilensis 45.00

5.00
Linum lewisii 25.00
Penstemon 10.00

GRASSES
Elvmus cinereus 80.00

50.00
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Table 22: $tar Point Mine.
Total Cover and Composition
Reclaimed Mountain
Grassland
Area G (Pre-SMCRA
A. TOTAL COVER

B. % GOMPOSITION
Trees/Shrubs

Standard
Deviation

Table 23: Star Point Mine . Woody Species Density (2012).

Reclaimed Mountain Grassland
Area G (Pre-SMCRA
SPECIES

Artemisia tridentata

amnus nauseosus

Purshia tridentata

Individuals
Per Acre

1647.49
247.12
164.75
41.19

205.94
453.06
494.25
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Reclaimed Mountain Grassland
Area G (Post SMGRA

TREES & SHRUBS
Amelanchier utahensis
Artemisia tridentata

us ledifolius
Cercocarpus montanus

nauseosus
Purshia tridentata

FORBS
Asfer chilensis
Asf cicer
Linum lewisii
Penstemon palmeri

GRASSES
c,nereus

Percent
n

3.33
10.00
6.67
3.33

13.33
6.67
6.67

20.00
13.33
60.00
46.67

86.67

Table 25: Star Point Mine.

Reclaimed Mountain
Grassland
Area G (Post SMCRA
A. TOTAL COVER

B. Yo COMPOSITION
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Table 26: Star Point Mine . Woody $pecies Density (2012).

Reclaimed Mountain Grassland
Area G (Post SMCRA
SPEGIES

Amelanchier utahensis
Artemisia tridentata

s ledifolius
s montanus

hamnus nauseosus

Purshia tridentata

n=30

lndividuals
Per Acre

29.08
261.76
276.30

43.63
465.34

14.54
508.97

Table 27: Star Point Mine . Annual Biomass Production (2012).

Reclaimed Mountain Grassland
Area G (Post SMCRA)

LIFEFORM

Herbaceous
Woody

TOTAL

(n=30)

Pounds/Acre
MEAN STD. DEV.

1349.74 684.67
286.58 715.12

1636.32 914.49

4l



Table 28: Star Point Mine.
(2012).

Living Gover and Frequency by Plant Species

Reclaimed Sagebrush
Area H

n=30

Mean
Percenl

Standarc
Deviatior

Percent
Frequencv

TREES & SHRUBS
Atriplex canescens 6.33 13.1t 23.33
Ceratoides lanata 3.17 8.9( 16.67
Ch rusoth am n u s nauseosus 17.5C 19.57 53.33

FORBS
Bassia 1.8: 5.2t 13.33

safiva 0.3: 1.8( 3.33
Penstemon 0.17 0.9( 3.33

GRASSES
,ropyron cistatum 19.1; 18.53 63.33

Bromus tectorum 0.5( 2.6S 3.33
lanceolatus 3.5( 8.5f 16.67

US 8.83 12.8S 43.33
|tina comata 0,5( 2.6€ 3

Table 29: Star Point Mine.
Total Cover and Gomposition
Reclaimed Sagebrush
Area H
A. TOTAL COVER
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Table 30: Star Point Mine . Woody Species Density (2012).

Reclaimed Sagebrush
Area H
SPECIES

Artemisia tridentata

n=30

lndividuals
Per Acre

24.47
440.51
195.28

1443.89
1443.89

Table 31: Star Point Mine . Annual Biomass Production (2012).

Reclaimed Sagebrush
Area H

LIFEFORM

Herbaceous
Woody

TOTAL

(n=30)

Pounds/Acre
MEAN STD. DEV.

433.50 370.61
830.17 590.31

1263.66 486.94
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ivingcoverandFrequencybyPlantSpecies(2012).

Reclaimed Saltbush
Area I

Percent

TREES & SHRUBS
Reclaimed Saltbush
Amelanchier utahensis 2.00

Aftemisia nova 8.00

Artemisia tridentata 2.00

x canescens 8.00

confeftifolia 38.00
8.00

Atriplex 2.00

Ceratoides lanata 4.00

nauseosus 34.00
6.00

FORBS
Asfer chilensis 2.00

Grindelia squarrosa 2.00

Linum lewisii 4.00

GRASSES
cristatum

2.00

Elymus lanceolatus 24.00

Elvmus sa/rnus 16.00

us smithii 44.00
50.00

A

Table 33: Star Point Mine. Living Cover

Reclaimed Saltbush
Area I

A. TOTAL COVER

B. o/o COMPOSITION
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Table 34: Star Point Mine. Woody Species Density (2012).

Reclaimed Saltbush
Area I

SPECIES

Amelanchier utahensis
Artemisia nova
Aftemisia tridentata

x canescens
Atri plex confe rtifoli a

Ceratoides lanata
Ch rysoth am n u s nauseosus

Individuals
Per Acre

22.93
366.94

22.93
229.34

1903.50
321.07
114.67
114.67
986.15
504.54

Table 35: Star Point Mine . Annual Biomass Production (2012).

Reclaimed Saltbush
Area I

LIFEFORM

Herbaceous
Woody

TOTAL

(n=50)

Pounds/Acre
MEAN STD. DEV.

688.77 256.45
284.96 355.25

973.74 330.71
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e.LivingcoverandFrequencybyP|antSpecies(2012).

Reclaimed Mountain Grassland
Mudwater Ga Area

TREES & SHRUBS
Pseudofsuga menziesii
Rosa woodsii
Rubus idaeus

FORBS
Achillea millefolium
Asfer glaucodes

officinale
Fragaria vesca
G e ra n i u m viscosissimum
Viquiera multiflora

GRASSES
Bromus carinatus

lanceolatus

Festuca ovina
Phleum

n=30

Percent

3.33
3.33
3.33

3.33
13.33
13.33

3.33
80.00

6.67

46.67
36.67
80.00

3.33
3.33
3.33
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Table 37: Star Point Mine. Living Gover

Reclaimed Mountain
Grassland Mudwater
Ganvon Area
A. TOTAL COVER

B. % COMPOSITION

Table 38: Star Point Mine . Woody Species Density (2012).

Reclaimed Mountain Grassland
Mudwater Canyon Area
SPECIES

s communis
Lonicera involucrata

tremuloides

Rlbes arJreum
Ribes vrscoslssimum
Rosa woodsii
Rubus rdaeus

TOTAL

lndividuals
Per Acre

215.67
16.59
49.77
82.95
49.77

116.13
116.13
580.65

1675.59
232.26

3135.51
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Table 39: Star Point Mine. Living Gover and Frequency by Plant Species (2012).

n=1 0

Mear
Percenl

Standarc
Deviatior

Percen
Frequenct

TREES & SHRUBS
rmphoricarpos oreo ph ilu s 4.0c 8.31 20.00

FORBS
Cirsium sp. 0.9t 1.5t 30.00

officinale 0.2t 0.6( 10.00
G e ra n i u m viscosissimum 6.1t 7.2( 6.00
Viauiera multiflora 0.2t 0.6( 10.00

GRASSES
Elvmus lanceolatus 4.8t 6.5t 40.00
Elvmus smithii 37.8t 10.2t 100.00

5.5t 9.6(

Table 40: Star Point Mine. Living Gover and Frequency

A. TOTAL COVER

B. % COMPOSITION

Standard
Deviation
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Table 41: Star Point Mine . Woody Species Density (2012).

n=1 0

SPECIES

thamnus nauseosus
Lonicera involucrata
Pseudofsuga menziesii
Rosa woodsfi

oreophilus

lndividuals
Per Acre

90.53
120.71
30.1 I
30.1 I

935.47

Table 42: Star Point Mine . Annual Biomass Production (2012).

LIFEFORM

Herbaceous
Woody

TOTAL

(n=10)

Pounds/Acre
MEAN STD. DEV.

296.34 151.71
79.24 204.53

375.58 191.06
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Table 43: Star Point Mine. Living Cover and Frequency by Plant Species (2012).

Sagebrush Reference Area n=50

Percent
n

TREES & SHRUBS
Artemisia tridentata 86.00

amnus nauseosus 2.00
Gutierrezia sarothrae 10.00
Pinus edu/is 2.00

FORBS
M ach ae ranth e ra canescens

GRASSES
cristatum 46.00

Bromus tectorum 4.00
salinus 24.00

Table 44: Star Point Mine. Living Gover

Sagebrush
Reference Area

B. % COMPOSITION
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Table 45: Star Point Mine . Woody Species Density

Sagebrush
Reference Area
SPECIES

Amelanchier utahensis
Artemisia tridentata

nauseosus
Gutierrezia sarothrae
Pinus edulis

lndividuals
Per Acre

65.58
62?9.87

32.79
163.94
65.58

Table 46: Star Point Mine .

Sagebrush
Reference Area

LIFEFORM

Herbaceous
Woody

TOTAL

Annual Biomass Production (2012).

(n=50)

Pounds/Acre
MEAN STD. DEV.

504.55
330.47

835.02

309.42
302.00

33s.40
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faUle +7: Star Point Mine. Living Cover and Frequency by Plant Species (2012).

Eri

Mountain Grassland
Reference Area
TREES & SHRUBS

Artemisia tridentata
viscidiflorus

Gutierrezia sarothrae

FORBS
Achillea millefolium

Linum lewisii
M achaeranthe ra canescens

GRASSES
Elvmus sa/rnus
Koeleria macrantha

Table 48: Star Point Mine. Living Cover

n=30

Percent
n
3.33

36.67
10.00
3.33

10.00
6.67
3.33

13.33

96.67
30.00

Mountain Grassland
Reference Area
A. TOTAL GOVER

B. % COMPOSITION
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Table 49: Star Point Mine . Woody Species Density (2012).

Mountain Grassland
Reference Area
SPECIES

Aftemisia tridentata
viscidiflorus

s montanus

Gutienezia sarothrae

lndividuals
Per Acre

134.78
661.67

24.51
563.64

73.52
12.25

Table 50: Star Point Mine . Annual Biomass Production (2012).

Mountain Grassland
Reference Area

LIFEFORM

Herbaceous
Woody

TOTAL

(n=30)

Pounds/Acre
MEAN STD. DEV.

549.61 246.72
148.72 241.66

698.33 225.00
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Table 51: Star Point Mine . Woody Species Density

Saltbush
Reference Area

SHRUBS
Aftemisia nova

nauseosus

FORBS

GRASSES

Table 52: Star Point Mine. Living Gover
and Frequency by Plant Species (2012).

n=50

Percent
u

2.00
8.00

70.00
2.00

Saltbus h
Reference Area
A. TOTAL COVER

B. YO COMPOSITION
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Tabte S3: Star Point Mine . Woody $pecies Density (2012).

Sa ltbush
Reference Area
SPECIES

Artemisia nova
Atri pl ex confe rtifol i a

lndividuals
Per Acre

160.81
607.50

2680.15
89.34
17.87
17.87

nauseosus
Ephedra viridis

Table 54: Star Point Mine . Annual Biomass Production (2012)'

Saltbush
Reference Area

LIFEFORM

Herbaceous
Woody

TOTAL

(n=50)

Pounds/Acre
MEAN STD. DEV.

155.05 206.21
454.76 375.10

609.81 251.77
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coMBtNED BY TIME PERIOD (PRE-SMCRA VS. POST-SMCRA)

Tabfe 55: Star Point Mine. Gomhined Data for Total
Gover (2012).

Pre-SMCRA
Reclaimed Sagebrush Are
Includes: Area A & Area B

TOTAL LIVING COVER
SamPle size (n) = 39
SAMPLE ADEQUACY (nMlN)
80%t0.10=Ssamples

Tabf e 56: Star Point Mine . Combined Data for Woody Species
Density (2012).

Pre-SMCRA
Reclaimed Sagebrush Areas
lncludes: Area A & Area B

Number of Individuals Per Acre

TOTAL
Sample size (n) =
SAMPLE ADEQUACY (nMlN)
80%t 0.10 = 38 samples
qno/^+ n 1O - 6i semnleq

Standard
Deviation
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Post-SMCRA
Reclaimed Sagebrush Area
Includes: & Area H

TOTAL LIVING GOVER
size (n) = 69

SAMPLE ADEQUACY (nMlN)
80%t0.10=2samples

ilaUe 57: Star Point Mine. Combined Data for Total
Gover (2012).

Oensity (zOt+
Post-SMCRA
Reclaimed Sagebrush Areas
lncludes: & Area H

Number of Individuals Per Acre Standard
Deviation

TOTAL 1162.26

Sample size (n) =
SAMPLE ADEQUACY (nMlN)
80%t 0.10 = 26 samples

Tabfe 59: Star Point Mine . Comhined Data for Annual Biomass
Production (2012).

Post-SMCRA
Reclaimed Sagebrush Areas
(lncludes:

LIFEFORM

Herbaceous
Woody

TOTAL

& Area H)

Pounds/Acre
MEAN STD. DEV.

519.80
808.37

1328.17

434.18
634.53

468.42

Sample size (n)= 60
SAMPLE ADEQUACY (NMIN)
80%t 0.10 = 20 samples
90%t 0.10 = 34 samoles
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Table 60: Star Point Mine. Camhined Data for Total Gover
(2012).

Pre-SMCRA
Reclaimed Mountain Grassland
Areas
lncludes: Area E Area G & Mudwater

Standard
Deviation

12.51TOTAL LIVING COVER
size (n) = 150

SAMPLE ADEQUACY (nMlN)
80%10.10 = T samples

Table 61: Star Point Mine . Combined Data for Woody Species

Pre-SMCRA
Reclaimed Mountain Grassland Areas

udes: Area E, Area G & Mudwater
Number of lndividuals Per Acre

TOTAL
Sample size (n) = 141
SAMPLE ADEQUACY (nMlN)
80%t 0.10 = 35 samples
q0o/^+ O 1O = 57 qamnlcs

Standard
Deviation

1365.02
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taUle 62: Star Point Mine. Comhined Data for Total Gover
(2012).

Post-SMCRA
Reclaimed Mountain Grassland
Areas
lncludes: Area F Area G &

Standard
Deviation

TOTAL LIVING COVER 6.96
SamPle size (n; = 39
SAMPLE ADEQUACY (nMlN)
80%t0.10=4samples

Table 63: Star Point Mine . Combined Data for Woody $pecies
oensity (ZOt+
Post-SMCRA
Reclaimed Mountain Grass Land Areas
Includes: Area F, Area G &

Number of Individuals Per Acre Standard
Deviation

TOTAL 1296.65

size (n) = 120
SAMPLE ADEOUACY (nMlN)
80%t 0.10 = 51 samples
q0o/^+010=84samnles

Table 64: Star Point Mine . Comhined Data for Annual Biomass
Production (2012).

Post-SMCRA
Reclaimed Mountain Grass Land Areas
(lncludes: Area F, Area G & )

LIFEFORM

Herbaceous
Woody

TOTAL

Pounds/Acre
MEAN STD. DEV.

922.48 672.45
310.06 60s.73

1232.53 737.91

SamPle size (n) = 80
SAMPLE ADEQUACY (NMIN)
80%t 0.10 = 59 samples
90%t 0.10 = 97 samples
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Table 65: Star Point Mine. Combined Data for Total Gover
(2012).

Post-SMCRA
Reclaimed Saltbush Areas
lncludes: Area I

Standard
Deviation

TOTAL LIVING COVER
mPle size (n) =S0

SAMPLE ADEQUACY (nMlN)
80%t0.10=6samples
90%r 0.10 = 10 samples

Table 66: Star Point Mine . Combined Data for Woody Species

Post-SMCRA
Reclaimed Saltbush Areas
lncludes: Area I

Number of lndividuals Per Acre

TOTAL
Sample size (n) =
SAMPLE ADEQUACY (nMlN)
80%t 0.10 = 30 samples
qfio/^+ n 1fl - 49 samnles

Standard
Deviation

1949.48

Table 67: Star Point Mine . Comhined Data for Annual Biomass
Production (2012).

Post-SMCRA
Reclaimed Saltbush Areas
(lncludes: Area l)

LIFEFORM

Herbaceous
Woody

TOTAL

Pounds/Acre
MEAN STD. DEV.

688.77 256.45
284.96 355.25

973.74 330.71

Sample size (n) = 59
SAMPLE ADEQUACY (nMlN)
80%t 0.10 = 19 samples
90%t 0.10 = 31 samples
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Table 68: Summary of revegetation success standards for success at the Star Point Mine
{source: from the Star Polnt Mine, ilining & Reclamation Plan}.

SEEDED
AREA

DISTURBANCE COVER DENSITY DIVERSITY PRODUCTION

SALTBUSH Pre-SMCRA

Post-SMCRA

(no pre-SMCRA)

Saltbush
Reference Area

{no pre-SMCRA)

2,000 plants/ac

(no pre-SMCRA)

Saltbush
Reference Area

(no pre-SMCRA)

Saltbush
Reference Area

SAGEBRUSH Pre-SMCRA

Post-SMCRA

Sagebrush
Reference Area

Sagebrush
Reference Area

2,000 plants/ac

2,000 plants/ac

(no standard)

Sagebrush
Reference Area

NRCS estimates

Sagebrush
Reference Area

MOUNTAIN
GRASSLAND

Pre-SMCRA

Post-SMCRA

Mtn. Grassland
Reference Area

Mtn. Grassland
Reference Area

2,000 plants/ac

2,000 plants/ac

(no standard)

Mtn. Grassland
Reference Area

NRCS estimates

Mtn. Grassland
Reference Area

FOREST
SERVICE

Pre-SMCRA

Post-SMCRA

(no pre-SMCRA)

{F.S. aooroval}

(no pre-SMCRA)

(F.S. approval)

(no pre-SMCRA)

(F.S. aporoval)

{no pre-$MCRA)

(F.S. approval)
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TABLE 69: Statistical summary sheet comparing the Reclaimed Sagebrush

areas and Sagebrush Reference Area at the Star Point Mine site (2012).

A. SAGEBRUSH AREAS (Pre-$MGRA)

Reclaimed Area A & Area B (Combined)
Total Living Cover
Density

x=57.63
x=3282.49

s=12.82
s=1587.79

s=12"65
$=n/a

n=80
n=80

Sagebrush Reference Area
Total Living Cover x=45.70 n=50

n=n/aDensity x=2000.00"

STATISTICAL AI{ALYSES
Total Living Cover t=5.188
Density t=n/a

dts128
dtsn/a

gg=p<0.001

SL=n/a

B. SAGEBRUSH AREAS {Post€MGRA}
Reclaimed &Area H {Gombined}
Total Living Gover x=S4.17
Density x=2899.40
Production x=1328.17

Sagebrush Reference Area
Total Living Cover x=45.70

s=6.53
s=1162.26
s=468.42

s=12.65
s=n/a
s=335.40

n=60
n=60
n=60

Density
Production

x=2000.00*
x=835.02

n=50
n=n/a
n=50

STATISTICAL ANALYSES
Total Living Cover
Density
Production

t=9.850
t=n/a
t=6.630

dF108
df=n/a
df=108

gt_=p<0,001

SL=n/a
3l=p<0.001

x= sample mean, s = sample standard deviation, n = sample size,

NS = non-signiftcant, t = Student'$ t-value, df = degrees of freedom,
$L = significancs level, p = probability level, *= pre{etennined standard
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TABLE 70: Statistical summary sheet comparing the Reclaimed Mountain
Grass areas and Mountain Grassland Reference Area at the Star Point Mine
site (2012).

A. MOUNTAIN GRASSLAND AREAS (Pre-SMCRA)

Reclaimed : Area E, Area G & Mudwater Ganyon (Combined)
Total Living Cover x=61.47 s=12.51 n=150
Density x=2961.71 s=1365.02 n=141

Mountain Grassland Reference Area
Total Living Cover x=54.53 s=8.44 n=30
Density x=2000.00* s=n/a n=n/a

STATISTICAL ANALYSES
Total Living Cover t=2.906 df=178 5l-=p<0.005
Density t=n/a df=n/a SL=n/a

B. MOUNTAIN GRAS$LAND AREAS (Post-SMCRA)
Area F, Area G & (Gombined)
Total Living Cover x=62.88 s=6.96 n=80
Density x=2326.94 s=1296.65 n=120
Production x=1232.53 s=737.91 n=80

Mountain Grassland Reference Area
Total Living Cover x=54.53 s=8.44 n=30
Density x=2000.00* s=n/a n=n/a
Production x=698.33 s=225.00 n=30

STATISTICAL ANALYSES
Total Living Cover t=5.280 df=108 $1-=p<0.001
Density t=n/a df=n/a SL=n/a
Production t=3.888 df=108 51=p<0.001

x= sample mean, s = sample standard deviation, n = sample size,
NS = non-significant, t = Student's t-value, df = degrees of freedom,
SL = significance level, p = probability level, *= pre-determined standard

63



TABLE 71": Statistical summary sheet comparing the Reclaimed Saltbush areas and
Saltbush Reference Area at the Star Point Mine site (2012).

A. SALTBUSH AREAS (Post-SMCRA)
Area I

Total Living Cover x=60.90 s='10.43 n=50
Density x=4586.74 s=1949.48 n=50
Produstion x=973.74 s=330.71 n=50

Saltbush Reference Area
Total Living Cover x=30.70 s=5.48 n=50

Density x=2000.00* s=n/a n=n/a
Production x=609,81 s=251.77 n=50

STATISTICAL ANALYSES
Total Living Cover t=18.125
Density
Production

t=n/a
t=6.191

dF98
df=n/a
df=98

5l_=p<0.001
SL=n/a
gl-=p<0.001

x= sample mean, s = sample standard deviation, n = sample size,

NS = non-significant, t = Studenfs t-value, df = degrees of freedom,
SL = significencs level, p = prrobabili$ level, *= pr+detormined standard
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COLOR PHOTOGRAPHS

OF THE

SAMPLE AREAS
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Reclaimed Area A
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Reclaimed Area A (continued)
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Reclaimed Area B
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Reclaimed Area C
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Reclaimed Area E
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Reclaimed Area E (continued)
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Reclaimed Area F



Reclaimed Area C (Pre-SMCRA)
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Reclaim ed Area C ( Post-S M CRA)
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Reclaimed Area H

'; .+,

7_5



Reclaimed Area I
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MUDWATER CANYON AREA



I
CORNER CANYON AREA



SAGEBRUSH REFERENCE AREA
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MOUNTAIN CRASSLAND REFERENCE AREA
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SAMPLE AREA MAPS
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United $tates Department of Agriculture

ONRIS
Natural Resources Conseruation Seruice
540 West Price River Drive
Area Office
Price, UT 84501
(435) 637-0041
FAX (435) 637-3146

October 4,2012

Patrick D. Collins, Ph.D.
Mt. Nebo Scientific, Inc.
Research & Consulting
P.O. Box 337
330 East 400 South, Suite 6
Springville, UT 84663

Dear Mr. Collins:

Following our visit on September 10, 2012 to the reclamation sites at the Star Point Mine and our visit
on October l, 2012 to the reclamation site in Mudwater Canyon, it appears that the vegetative conditions
were very similar to the conditions we observed in September of 201l. The overall vegetative
community appears to be well-established and vigorous. Plant productivity is good and seed production
is evident. In my opinion, the vegetative community has done well, especially considering the amount
of rock content in the soils and the amount of rock on the soil surface. The vegetation also appeared to
be more vigorous than expected following the severe 2012 drought season. Refer to the report dated

September 14, 201I for more specific vegetative information (plant species, estimated production) at
both the Star Point Mine and Mudwater Canyon reclamation sites. I have attached photographs from
both the Star Point Mine and Mudwater Canyon reclamation sites which were taken on September, l0
2012 and October I ,2012, respectively.

If you have any questions or comments, please feel free to contact me at (435) 637-0041, Ext. 120.

Sincerely,

lsl

Jeff Fenton
Rangeland Management Specialist
USDA Natural Resources Conservation Service
Price, Utah

The Natural Resources Conservation Service provides leadership in a partnership effon to help people
congerve, maintain, and improve our naturai resources and environment.

An Equal Opportunity Provider and Employer
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The Natural Resources Conservation Service provides leadership in a pannership effort to help people
conserve, maintain, and improve our natural resources and environment.

An Equal Opportunity Provider and Employer
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INTRODUCTION

The Stor Point Mine is o recloimed mine site locoted on the eost side of the

Wosotch Ploteou on Gentry Mounloin opproximotely 23 miles southwest of Price,

Utoh. Historicolly, cool mining of theStor Point Mine begon in 19.|6. Cool wos

shipped io the town of Wottis by l9l7 when o roilrood wos completed there. In

1967, o compony colled Ploteou Limited opened o new mine in the oreo. By

1971, onother compony, United Nucleor, purchosed the mine. Finolly, in 1980,

Ploteou Mining Compony bought ond mined the properties. The current

permitlee, Ploteou Mining Corporotion, begon finol reclomotion of the mine site

in 200.|, with finol seeding for revegetotion finolized by 2003.

Following reclomotion ond revegefotion, restorotion of the plonl communities

hos been closely monitored lo document the progress on those oreos disturbed

by the previous mining octivities. Eorlier documents submitted to the regulotory

ogencies reported updotes on the revegetotion process from sornpling the oreo

in 2006 (Yeor 4), 2008 (Yeor 6) ond 2010 (Yeor 8).

Reclsimed mine sites ore required to provide enough time for occeptoble plonl

esfoblishment before opplicotions con be mode for bond releose. This time

period, colled the "responsibility period", prescribes of leosi 10 yeors before the

mine operotor con submit o request for Fino/ or Phose lll Bond Releose through

stote ond federol regulotory outhorities. lt hos been estimated thot this period

of time is long enough to determine whether or not odequote re-estoblishment

of o given recloimed plont community hos occurred on sifes of this precipitotion

zone in the western United Stotes. The vegetotion of the recloimed londs must

meet specific stote ond federol requirements. Consequenily, of the beginning

of Yeor I of the l0-yeor period, intensive sompling con be initioted for two

consecutive yeors to determine whether or not the recloimed site hos met pre-

determined revegetotion success stondords.

The purpose of this document is to compore recloimed oreos of the mine site



with specific stondords for revegefotion success (more informotion obout these

stondords ore provided loterin this document). The content of this report
provides Yeqr I results of the two consecutive yeors of sompling required prior to

submittol of on opplicotion for bond releose by the mine operotor through the

Stote of Ufoh, Division of Oil, Gos & Mining (DOGM).

METHODS

Methodologies used for sompling were performed in occordonce with the
guidelines provided by DOGM. The recloimed oreos were sompled hefween
vegetotion types, ond when the types were comprised of relotively lorge

ocreoge, sdditionql oreos were further seporoted wifhin the types. This method

ollows for closer scrutiny of the recloimed mine site on o smoller, oreo-by-oreo

bosis.

Tronsect ond Quodrot Plocement

Rondom/regulor plocement of somple quodrots wos designed os on ottempt to
provide unbiosed occurocy of the doto compiled. This wos occomplished by

estoblishing severol tronsect lines through the entire length of eoch recloimed

ond reference oreo. At regulor intervols olong the tronsect lines, rondom

numbers were generoted ond used to meosure distonces of right ongles from

the line to determine somple locotions. Whether these rondom numbers were

odd or even determined which side of the tronsect line o given quodrol wos

ploced. The rondom numbers selected were high enough to ploce quodrots to

the loterol limits of eoch somple oreo ond oll oreos in-between. This insured thot
the somple quodrots were ploced rondomly over the entire study oreo to
odequotely oddress ond represent eoch study site os o whole.



Cover estimotes were mode ernploying oculor methods with meter squore

quodrots. Species composition ond relotive frequencies were olso ossessed

from the quodrots. Additionol informotion, when opplicoble, wos olso recorded

on the row doto sheets such os: slope, exposure, grozing use, onimol

disturbonce snd other oppropriote notes. Plont nomencloture follows "A Ufoh

Floro" (Welsh et ol. 2008).

In neorly oll oreos, density estimotes for woody plont species on the recloimed

ond reference oreos were mode using o distonce method colled the poinf-

guorfer. In this method, rondom points were ploced on the somple sites ond

divided into four quorters. The distonces to the neorest woody plont species

were then recorded in eoch quorter. The overoge point-to-individuol distonce

wos equol to the squore root of the meon oreo per individuol.

The one oreo where this method wos not suitoble due to its size ond community
structure wos the Mudwoter Conyon site. At this site 5x25 ft belt tronsects were

employed. In this method individuols were counted in eoch tronsect,

summorized for meon ond stondord deviotion, then converted to the number of

individuols per ocre.

Biomoss Production

Totol onnuol biomoss production wos estimoted by clipping, drying ond

weighing current onnuol growth in somple quodrots. "Double sompling"

methods were employed by plocing four odditionol quodrols oround the

clipped quodrot. then estimoting the production of fhem relotive to the clipped
plot. Herboceous ond woody species production were clipped, weighed ond
recorded seporotely.



Sgmple Size & Adequocy

Sompling odequocy wos colculoted using the formulo given below.

frMIN= t2s2

wf

where,

nMIN = minimum odequote somple
f = oppropriote confidence t-volue
s = stondord deviotion
x = somple meon
d = desired chonge from meon

Confidence levels were colculoted of 80% snd 90% (t) with the desired chonge
from the meon (d) ploced of 0.10. Somple sizeswere, however, olso bosed on

the size of eoch subdivision within eoch vegetotion type, resulting in more

somples token in lorger oreos.

Photoorophs

Color photogrophs of eoch somple oreo were token of the time of sompling; o

subset of them hove been submitted with this report.

Vegetotion Somple Mops

The locotions of the recloimed somple oreos were mopped during the field

work. These locotions were then ploced on "os-built" reclomotion mops

prepored previously by Eorfhfox Engineering, resulting in three Vegetotion

Somple Areo mops thot hove been submitted in this report.

4
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RESU tTS

The Stor Point Mining & Reclomotion Plon (MRP) divided the disturbed oreos into

three moin types bosed on the notive plont communities thot existed in the

oreo prior to their disturbonce by cool mining ond reloted octivities. The three

types now represent the "recloimed oreos" ond ore colled: l) Sogebrush Areos,

2) Mountoin Grssslqnd Areos, ond 3) Soltbush Areos. During reclomotion these

sites were seeded with seed mixtures developed specificolly for eoch oreo.

Additionolly, reference oreos, or oreos chosen in undisturbed plont communities

to represent finol revegetotion success stondords, were chosen for eoch
disturbed {recloimed) type. Reference oreos were sompled in 201 I for

comporisons with the recloimed sreos.

Recloimed Areos

As mentioned obove, there were three disturbonce types delineoted of the

mine site. Additionolly, these types were further subdivided into smoller oreos to
ollow closer, independenf evoluotions for the specific sites fsee VEGETAIION

SAMPLE AREA MAPS ond COLOR PHOTOGRAPHS OF THE SAMPLE AREAS). The

following toble shows the three types ond subdivisions within them.

Toble l: So oreo subdivisions of eoch recloimed

Recloimed Sogebrush Reclsimed Soltbush

Areo A

Areo B

Areo C

ffi (oreo wos so/d ond
removed from the permit oreo)

Areo H

Areo I

Recloimed Mtn Grosslqnd

Areo E

Areo F

AfeO G {pre- & post-SMCRA)

Mudwoter Conyon

Corner Conyon



Reference.AreqE

The three reference oreos, or oreos chosen previously to represent future

stondords for revegetotion success, olong with their corresponding recloimed
oreos, ore shown in Toble 2. The reference oreos doto con be compored to the

recloimed oreos ond provide occomponiment for future the Phose lll Bond

Releose opplicotion through the Stote of Utoh.

Toble 2: Reference oreos ond their

Reference Aress Recloimed Areos

Sogebrush Areo A
Areo B

Areo C
Areo H

Mountoin Grosslond Areo E

Areo F

Areo G
Mudwoter Conyon
Corner Conyon

Soltbush Areo I



DATA SUMMARIES

(Areos Seporoted)

Generol comporisons befween recloimed types ond within eoch community

type for the 201 I dotosets con be done by reviewing the summory tobles thot

hove been provided of the somple results for eoch recloimed oreo os well os

the reference oreos (Tobles 4 through 5a). Toble 3 shows the number of the

oppropriote toble for eoch porometer in oll somple oreos of the study.

Toble 3: dolq locqtor qt the Stor Poinl Mine site t20l I

SAirfPtE

AREA

Sub-

Division

Cover
by

Species

TololCover Composllion Woody
Specles

Denslty

Production

Recloimed

Sogebrush

A Toble 4 Toble 5 (Al Toble 5 (B) Toble 6 nlo

Recloimed

Sogebrush

B Toble 7 Toble 8 (A) Toble I (B) Toble 9 n/o

Recloimed

Sogebrush

C Toble l0 Toble I I (Al Toble ll (Bl Tqble l2 Toble l3

Recloimed

Sogebrush

H Toble 28 Toble 29 {Al Toble 29 (B) Toble 30 Toble 3l

Recloimed

Mountoin

Grosslond

E Toble l4 Toble l5 (Al Toble l s (B) Toble l6 nlo

Recloimed

Mountoin

Grosslond

F Toble I / Toble l8 (A) Toble l8 (B) Toble l9 Toble 20

Recloimed

Mountoin

Grosslond

G (pr*SMCRA)

G {post-SMCRA)

Toble 2l

Toble 24

Toble 22 (A)

Toble 25 {Al

Toble 22 (Bl

Toble 25 (B)

Toble 23

Toble 26

n/o

Toble 27

Recloimed

Mountoin

Grosslond

Mudwoler
Conyon

Toble 36 Toble 3/ (Al Toble 37 (Bl Toble 38 n/o

Recloimed

Mountoin

Grosslond

Corner Conyon Toble 3? Toble 40 (A) Toble 40 (B) Toble 4l Toble 42

Recloimed

Soltbush

Toble 32 Toble 33 (A) Toble 33 (B) Toble 34 Toble 35



Ioble 3: rqfed doto locofor ol the Slqr Point Mine site (20

Sogebrush

Reference

Areo

n/o Toble 43 Toble 44 (Al Tqble 44 (B) Toble 45 Toble 46

Mounloin

Grosslond

Reference

Areo

n/o Toble 4Z Toble 48 (Al Toble 48 (Bl Toble 49 Toble 50

Soltbush

Reference

Areo

n/o Toble 5l Toble 52 (A) Toble 52 (B) Toble 53 Toble 54

For the reclaimed oreos of fhe Stor Point Mine site, the most importont or

dominont plont species by cover ond frequency for the Recloimed Sogebrush

Areos were primorily the shrubs: big sogebrush fArfemisio tridenfofo), rubber

robbitbrush (Chrysofhomnus nouseosus), fourwing soltbush (Atriplex conescensl,

shodscole (A. conferfifolio) ond winlerfot (Cerofoides fonofo). Dominont forbs

here consisted of: Pocific oster (Aster chilensis), norlhern vetch (Hedysorurn

boreole), Lewis flox (Linum lewisii) ond Polmer penstemon {Pensfernon polmeri).

The most importont grosses in these recloimed oreos were thickspike wheotgross

(Elymus lonceolofus), bluebunch wheotgross (E. spicofus), crested wheotgross

(Agropyron crisfstum) ond lndion ricegross (Sftpo hymenoides). All species

present in the somple quodrots in ihe Recloimed Sogebrush Areos hove been

provided on Tobles 4,7 , I 0 ond 28.

The dominont shrub species for the Recloimed Mountqin Grosslond Areos were

comprised of big sogebrush, corymb buckwheot (Eriogonum corymbosurn),

Antelope bitierbrush (Purshio tridenfofo), rubber robbitbrush ond curl-leof

mountoin mohogony (Cercocorpus ledffolius). The dominont forbs in this

community were Lewis flox, Pocific oster snd Polmer penstemon. The most

importont grosses here were: Greot Bosin wildrye (Elymus cinereus), mountoin

brome (Bromus corinotus), thickspike wheotgross ond bluebunch wheotgross.



For o list of oll species encountered in the Recloimed Mountoin Grosslond Areos,

refer to Tobles I 4, I 7 , 21 , 24,36 ond 3?.

Lostly, the dominont shrubs by cover ond frequency in the Recloimed Soltbush

Areos consisted of: shodscole, rubber rsbbitbrush ond block sogebrush

{Arfemisio novo}. The dominont forb here wos cicer milkvetch (Asfrogolus

cicer), ond ihe most importont grosses consisted of bluebunch wheotgross,

western wheotgross (Elymus smifhii), Solino wildrye (Elyrnus solinus) ond thickspike

wheotgross). For cover ond frequency volues in the Recloimed Soltbush Areos,

refer to Tobles 32.

In the reference oreos, the most importont shrub species in the Sogebrush

Reference Areo by o wide morgin wos big sogebrush. The only forbs present in

the somple quodrots were milkvetch (Asfrogolus sp.), Polmer penstemon ond

hoory oster fMochoeronfhero conescens). Dominont grosses in this community
were: Indion ricegross, creoted wheotgross ond Solins wildrye. For o list of the

plonts found in the Sogebrush Reference Areo, refer to Toble 43.

The dominont shrubs in the Mounfoin Grqsslond Reference Areo were: corymb
buckwheot ond low robbitbrush (Chrysofhomnus viscidiflorus). Although forbs

were relotively unimportont here, the dominonts were: buckwheot (Eriogonum

sp.) ond hoory oster. The dominont gross by o very wide morgin wos Solino

wildrye. For o list of oll species in this reference oreo, refer to Toble 47.

Lostly, for the reference oreos, the most importont shrub in the Soltbush

Reference Areo wos Gordner soltbush (Atriplex gordneri). Forbs were ogoin
relotively unimportont here, but the dominont forb wos the onnuol plont, brittle

phocelio {Phocefi'o demisso). The only grosses present in the somple quodrats

were: Solino wildrye ond lndion ricegross. For o lisf of oll species present in this

community, refer to Toble 5l .



As o short summory on composition in the Recloimed Sogebrush Areos, the

three lifeforms represented here, shrubs, forbs ond grosses were neorly equolly

represented of mosf somple sites. In oll oreos, ond in descending order, grosses

> shrubs > forbs by vorying degrees. For lifeform composition percentoges in

these recloimed oreos, refer to Tobles 5, 8, I I ond 29.

In the Recloimed Mountoin Grosslsnd Areqs, with only one excep_tion, grosses

hod obout twice ihe omount of forbs ond shrubs, the loter two demonstroted

mixed proportions. For lifeform composition percentoges in these oreos, refer to

Tobles 15, I 8,22,25,37 ond 40.

The composition order of the Recloimed Sqltbush Areos comprised of grosses >

shrubs > forbs, with the grosses more thot twice os much os the shrubs ond forbs

combined. For composition results in this recloimed site, refer to Toble 33.

In the Sogebrush Reference Ares, grosses > shrubs > forbs, with grosses ond

shrubs relotively close in proportion, buf followed distontly by forbs (Toble 44l..

The Mountoin Grosslqnd Reference Areo wos very much dorninoted by grosses

(> 80%) os shown in the composition, but shrubs ond forbs were olso represented
(Toble 48).

Finolly, the composition of the Soltbush Reference Areo wos neorly equolly

represented by shrubs ond grosses, with few forbs fToble 52).

The dominont species informotion os well qs the lifeform composition results

described obove hove been provided os odditionol informotion to further

demonstrote the current condition of the vegetotion of the Stor Point Mine site.

However, the primory porometers for comporing the recloimed oreos with the

reference oreos were: totol living cover, woody species density, onnuol biomoss

10



productivity ond diversity. Therefore, these porometers ore first

for the seporoted doto, then compored stotisticolly loter in the

Iumped (or combined doto).

Totol living cover, one of the key porometers

in ossessing revegetotion success of the

mine site, hos been shown for individuol

oreos in summory tobles provided loter in

the report, ond hove olso been shown

grophicolly in figures here. Figure I illustrotes

the totol living cover in eoch Recloimed

Sogebrush Areo os well os the Sogebrush

Reference Areo (RF).

shown

report

grophicol

for the

Figure 2 shows the some porometer, totol
living cover, for oll the Recloimed Mountoin

Grosslond Areos os well os the Mountoin

Grosslond Reference Areo.

Figure 3 illustrotes totol living cover for the

Recloimed Soltbush Areo olong with the Soltbush

Reference Areo.

1l

FlG. 1: TOTAL LIVING COVER
Star Point Mine Site (2O11)
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Woody Species Density

Woody species density volues, or the totol
eoch Recloimed Sogebrush Areo os well

os the Sogebrush 'stondord' [o pre-

determined number, nof the reference

oreo volue (further exploined loter)l ore

shown in Figure 4.

This some porometer for eoch Recloimed

Grqsslond Areo ond ils density stondord

ore shown in Figure 5 (in the figure,

pre=pre-SMCRA; pst=post SMCRA).

Finolly, the woody species density for the

Recloimed Soltbush Areos olong with the

Soltbush density stondord ore shown in

Figure 6.

number of individuols per ocre, for

3
3
2p

F
F
E

4

FIG. 5: WOODY SPECIES DENSITY
STAR POINT MINE SITE

I
-I 

E. T

rtrft"IIIII,

IllgurlE F 
"t'3":93'*HY""gR 

RF

3200
2800

g zaoo
t aooo

fi t"oo
5 12OOz' aoo

400
o

IG. 6: DENSITY: RECLAIMED VS REFERENCE
STAR PO|NT MINE S|TE (2O11)

4500
4000
3500

Fsooo
Ezsoo
Sooo
=1 

500
1 000
soo

o

t2



reference oreos in the posf-SMCRA sites.

The production shown in pounds per ocre
for the Recloimed Sogebrush Areos ond
Sogebrush Reference Areo ore shown in

Figure 7.

Annuol Biomoss Production

As dictoted by the finol revegetotion success

MRP, totol onnuol biomoss producfion wos

stondords in the Stor Point Mine's

only meosured ond compored wiih , 7: ANNUAL BIOMASS PRODUCTION (Porl

STAR PO|NT MINE S|TE (2O11)
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r200
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SAGEBRUSH

Next, the production of the Recloimed

Mountoin Grosslonds ond ils ossocioted reference oreo ore shown grophicolly in
Figure B.

8: ANNUAL BIOMASS PROOUCTION {PoEI-SMCRA
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Lostly, the production of the Recloimed Soltbush Areos con be compored to the

Soltbush Reference Areo in Figure 9.
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Diversity

Two different diversity meosurements

reference oreos - MocArthur's Index

Quodrot. Grophicol representotions

hove been opplied to the recloimed ond

ond the Averoge Number of Species per

of these diversity indices ore shown below.

MocArthur's Index
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DATA SUMMARIES

(Areos Lu mped/Combined)

As the reviewer hos observed by now, there hos been o lot of vegetotion dolo
collected of the Stor Point Mine site in 201 I os o meons to ossess the

revegetotion success. The goolwill ultimotely be to submit on opplicotion for

Phose lll Bond Releose through the Stote of Utoh. This, of course, con only be

occomplished if the restored plont communities hove met finol revegetotion

success stondords os dictoted in the MRP.

Even though much doto hos been recorded in the oreo, the outhor hos tried to

find o logicol ond stroightforword method to compore the opplicob/e
paramefers to ossess revegetotion success (or those required by stote ond

federol regulotions),yet olso provide other meoningful doto (thot connot reodif
be compored using stotistics). In this ottempt, the following section discusses the

methods used to compore key porometers with the recloimed oreos ond their

respective reference oress.

The RESULTS section obove provides the doto for eoch somple oreo including

the Recloimed Areos ond Reference Areos olong with the subdivisions within the

lorger recloimed vegetotion types. As exploined, this design enobles the

reviewer to observe the successes (or foilures] of individuol oreos even within

eoch recloimed vegetotion type. For exomple, Areos A, B, C ond H ore oll

within the Sogebrush type,yet somple doto were first summorized seporotely for

these oreos in 2011 (os well os previous monitoring yeors) for closer scrutiny of

the revegetoted londscopes. However, becouse the objective of this report is

NOT to compore eoch individuol somple siie within eoch type for bond releose

seporoielv, but rother to provide some meons for logicol comporisons of the

recloimed vegetotion with the respective reference oreos (or revegetotion

success stsndords). Thot soid, to moke these comporisons, "lurnping" or

t5



combining some doto would seem oppropriote for future bond releose

opplicotions. Combined dotoset summories ore provided in Tobles 55 through

671.

Pre-SMCRA vs. Post-SMCRA

At first it would seem logicol to simply lump oll the Recloimed Sogebrush sites

together into one dotoset; then oll the Recloimed Mountoin Grosslond sites to

onother dotoset ond so forth - then compore these dotosets with the

oppropriote Reference Areo. However, different revegetotion success

stondords hove been ossigned to recloimed oreos - even though they moy be

in the some vegetotion type. Reosons for the dissimilor stondords wos bosed on

whether or nol o given recloimed oreo wos disturbed prior to, or ofter, the

Surfoce Mining Control ond

Reclomotion Act of 1977

(SMCRA). Those oreos

disturbed ofter, or post-SMCRA,

hove more stringent

revegetotion success

stondords thon those disturbed

pre-SMCRA. (More informotion

ond justificotion for this

distinction con be found in the

Stor Point Mine's MRP).

With thot in mind, the dotosets

hove been lumped

(combined) by vegetofion
type ond the SMCRA time-

frome. The outline in Toble 4

summorizes this treotment of

dotosets. The following

Table 4: Reclaimed Areas divided by vegetation type
and Surface Mining Control and Reclamation Act,

l. Pre-SMCRA
o.

b.

Recloimed Sogebrush
i. Areo A
ii. Areo B

Recloimed Mountoin Grosslond
Areo E

2.

ii. Areo G
iii. Mudwoter Conyon

Post-SMCRA
o.

b.

Recloimed Sogebrush
Areo C

ii. Areo H

Recloimed Mountoin Grosslonds
i. Areo F

c.

ii. AfeO G lnreo G hos bofh pr+ ond
post-SMCRA oreos|

iii. Corner Conyon
Recloimed Soltbush
i. Areo I

l6



describes the somple results for combined dotosets.

Pre-SMCRA

Iofol Living Cover

The totol living cover (combined) for the pre-SMCRA Recloimed Sogebrush

Areos (Areos A & B) wos estimoled of 56.19% (Toble 55). The totol living cover
for the Recloimed Mountoin Grosslond Areos (Areos E, G & Mudwoter Conyon)

wos estimoted of 60.10% (Toble 60). There were no pre-SMCRA Recloimed

Soltbush Areos of the site.

Woody Species Densify

The pre-SMCRA woody species density for the Recloimed Sogebrush Areos

(Areos A & B) combined wos estimoted of 2,907 individuols perocre (Toble 56).

The pre-SMCRA density in for the Recloimed Mountoin Grosslonds Areos (Areos

E, G & MudwoterConyon) wos estimoted of 2,328 plonts perocre (Toble 6l).
Agoin, there were no pre-SMCRA Recloimed Soltbush Areos of the site.

Post-SMCRA

TotqlLiving Cover

Next, the totol living cover of the post-SMCRA Reclqimed Sogebrush Areos

(Areos C & H) wos estimoted of 64.25% (Toble 57). The totol living coverforthe
Recloimed Mountoin Grosslond Areos (Areos F, G & Corner Conyon) wos

estimoted of 58.25% (Toble 62lr, And finolly, the post-SMCRA Soltbush Areo (Areo

l) hod o totol living cover of 60.40% (Toble 65).

Woody Species Densify

The density for the post-SMCRA Recloimed Sogebrush Areos (Areos C & H) wos

estimoted of 3,080 plonts per ocre (Toble 58). The density for the Recloimed

l7



Mountoin Grosslond Areos (Areos F, G & Corner Conyon) wos estimoted of 1,893

plonts perocre (Toble 63). Lostly, the post-SMCRA Soltbush Areo (Areo l) hod o

density 4,391 (Toble 65).

Annuol Biomoss Production
(Post-SMCRA only)

The onnuol biomoss production for the post-SMCRA Recloimed Sogebrush Areos

(Areos C & H) wos estimoted oi 1 ,437.38 pounds per ocre {Toble 59). The

production for the Recloimed Mountoin Grosslond Areos (Areos F, G & Corner

Conyon) wos estimoted of 1,227.88 pounds perocre (Toble 64). Lostly, the post-

SMCRA Soltbush Areo (Areo l) hod o productivity estimote of 1 ,419.29 pounds

per ocre (Toble 57).

Reference Arqos
TotslLiving Cover

The totol living cover for the Sogebrush Reference Areo wos estimoted of 52.40%

(Toble 44l'. The totol living cover for the Mountoin Grosslond Reference Areo

wos estimoted of 62.33% (Toble 48). And finolly, the Soltbush Reference Areo

hod o totol living cover of 28.90% (Toble 52).

\Noody Species Densify

The density for the Sogebrush Reference Areo wos estimoted of 5,854 plonts per

ocre (Toble 45), but the pre-determined success stondord for this porometer

wos 2,000 plonts per ocre ('). The density for the Mountoin Grosslond Reference

Areo wos estimoled of 1,17 
'l plonts per ocre (Toble 49l., but the pre-determined

success stsndord for this porometer wos olso 2,000 plonts per ocre. Lostly, the

Soltbush Reference Areo hod o density 3,647 (Toble 53),ond ogoin the pre-

determined success stondord for this porometer wos 2,000 plonts per ocre.

- 
(r) 

"

U '' The pre-determined density standard here (and in the other reclaimed communities) was

determined more appropriate than the reference area for wildlife habitat by state biologists.
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Ann uo/ Biomoss Producfion

The onnuol biomoss production for the Sogebrush Reference Areo wcs

estimoted of /86.81 pounds per ocre (Toble 46). The production forthe
Mountoin Grosslond Reference Areo wos estimoted of 6?5.88 pounds per ocre

(Toble 50). Lostly, the Soltbush Reference Areo hod o productivity estimote of

644.30 pounds per ocre (Toble 54).

CONCTUSIONS

A summory of the revegetotion success stondords forthe Stor Point Mine hos

been provided in Toble 68. Stotisticol comporisons between the recloimed ond

reference oreos ore shown in Tobles 69 through 21. Some success stondords

required Noturol Resources Conservotion Service (NRCS) estimotes. For the

USDA informotion required, refer to the Appendix of this report.

Rec/oimed Sogebrush vs. Reference Areo

When the totol living cover of the pre-SMCRA Recloimed Sogebrush Areos

combined wos compored to Sogebrush Reference Areo, the recloimed oreo

hod o higher cover, but the difference wos not significont stotisticolly [Toble 59

(A)1.

A woody species density comporison of the pre-SMCRA Recloimed Sogebrush

Areos combined ond the pre-set stondord of 2,000 indicoted thot the density of

the former wos greoter thon the stondord [Toble 59 (A)].

UCCCSS
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An onnuol biomoss productivity stondord wos not given to the pre-SMCRA sites.

ln o comporison of the tolol living cover of the post-SMCRA Recloimed

Sogebrush Areos cornbined, ogoin the recloimed oreos volue wos greoter ond

in this cose the difference wos stotisticolly significont [Toble 69 (B)]. ln other

words, the recloimed oreos' totol living cover wos significontly higher thon ifs
revegetotion success stondord.

A woody species density comporison of the post-SMCRA Recloimed Sogebrush

Areos combined ond the pre-set stondord of 2,000 indicoted thot the density of

the recloimed oreos wos greoter [Toble 69 (B)1.

When the onnuql biomoss productivity of post-SMCRA Recloimed Sogebrush

Areos combined wos compored stotisticolly with the Sogebrush Reference

Areo, the difference wos stotisficolly significsnt - the recloimed oreos hod more

production [Toble 69 (B)].

Rec/oimed Mountoin Gross/onds vs. Reference Areo

When the totol living cover of the pre-SMCRA Recloimed Mountoin Grosslond

Areos combined wos compored to Mountoin Grosslond Reference Areo, the

reference oreo hod o slightly higher cover, but the difference wos non-

significont stotisticolly [Toble 70 (A)].

A woody species density comporison of the pre-SMCRA Recloimed Mountoin

Grosslond Areos cornbined ond the pre-set stondord of 2,000 indicoted thot the

density of the former wos greoter f hon the stondord [Toble 70 (A)].

An onnuol biomoss productivity stondord wos not given to the pre-SMCRA sites.

In o comporison of the lotol living cover of the post-SMCRA Recloimed

Mountoin Grosslond Areos combine,C, the reference oreos volue wos greoter,
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but the difference wos non-significont stotisticolly [Toble 70 (B)].

A woody species densily comporison of the post-SMCRA Recloimed Mountoin

Grosslond Areos combined ond the pre-set stondord of 2,000 indicoted thot the

density of the recloimed oreos wos only slightly less, or the recloimed oreos hod

95% os mony plonts per ocre os the stondord [Toble 70 (B)].

When the onnuol biomoss productivity of post-SMCRA Recloimed Mountoin

Grosslond Areos cornbined wos compored stotisticolly with the Mountoin

Grosslond Reference Areo, the difference wcs stotisticolly significont - the

recloimed oreos hod much more onnuol biomoss production [Toble 70 (B)].

Rec/oimed Solfbush vs. Reference Areo

There were no pre-SMCRA sites in the Recloimed Soltbush Areos.

A comporison of the totol living cover of the post-SMCRA Soltbush Areos,

reveoled thot the recloimed oreo volue wos significontly greoter stotisticolly

when compored to the Soltbush Reference Areo [Toble /l (A)].

A woody species density comporison of the post-SMCRA Recloimed Soltbush

Areos ond the pre-set stondord of 2,000 indicoted thot the density of the

recloimed oreos wos much greoter thon the stondord [Ioble 7l {A)].

When the onnuol biomoss productivity of post-SMCRA Recloimed Soltbush

Areos wos compored stotisticolly with the Soltbush Reference Areo, the

difference wos stotisticolly significont - the recloimed oreos hod much more

onnuol biomoss production here too [Toble 71].
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Future Studies

In conclusion, the Yeor 2 vegetotion sompling for the second consecutive yeor

will be conducted in 2012. Results from thot studywill be summorized os o

componion to this 20.II study. lf the results so wsrront it, boih somple yeors will

be submitted with on opplicotion for Phose lll Bond Releose of the Stor Point

Mine site in the future.

SUMMARY

ln 20.| l, quontitotive vegetotion sompling wos conducted within oreos thot
were once disturbed by cool mining ond reloted octivities of the Stor Point Mine

site. Subsequent to the long history of mining in the oreo, these disturbonces

were recloimed ond revegetoted occording the Mining & Reclomotion Plon.

Accordingly, specific stondords for revegetotion success were determined prior

to the reclomotion octivities. This report provides the findings for the vegetotion

sompling in 201 1; the sompling wos necessory for conducting Yeor I of two
consecutive yeors to oscertoin whether or not the mine site hos met

revegetotion success stondords, thus meeting requirements needed to
ultimotely opply for Phose lll or Finol Bond Releose.

At the Stor Point Mine, there ore three vegetotion types thot were restored

including Sogebrush, Mountoin Grosslonds ond Solfbush Areos. Accordingly,

there were olso three reference oreos of similor vegetotion types chosen

previously to be used for revegetotion success stondords.

As o meons to compore doto for specific sites within eoch recloimed oreo,

dotosets were first seporofed ond summorized into smoller recloimed sites. Loter

the doto were lumped (combined) into lorger dotosets more omenoble to be

used for comporisons with the reference oreos.

The report shows thot in 20.l I the summories of the combined dotosets for the

recloimed vegetotion types, when compored to the opplicoble reference

oreos, hove met or exceeded those slondords set for revegetotion success.
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Table 4: Star Point Mine. Living Cover and Frequency by Plant
ies (2011).

Reclaimed Sagebrush
Area A

Atriplex canescens
Atriplex con

lanata
s
s mon

amnus nauseosus

rtemisia dracunculus
sfer chrTensrs

a scopana
sguarrosa
m

canescens

Penstemon palme

n=60

5.

8.33
1.67

50.00
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Table 5: Star Point Mine.
Total Cover and Com
Reclaimed Sagebrush
Area A

Table 6: Star Point Mine . Woody Species Density
20111.

SPECIES

Reclaimed Sagebrush
Area A
Amelanchier utahensis
Artemisia tridentata
Atrinlex canescens

Atr in I ex c o nfer t ifol i a

Ceratoides lanata
Cercocarpus ledi,

Cercocarpus montanus

C hrvs othamnus naus eosus

Eriogonum corymbosum

Purshia tridentata

lndividuals
Per Acre

150.67

197.03

278r.58
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Table 7: Star Point Mine. Living Gover and Frequency by Plant
Species (201 1|.

Reclaimed Sagebrush
Area B

TREES & SHRUBS

mnus nauseosus
ntata

squarrosa
rum

sativa
Penstemon palmeri

'ymus sa//nus
Elymus spicafus

n=20

Percent
uen

iT16
15.

10.00
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Table 8: Star Point Mine.
Total Gover and Gom

Reclaimed Sagebrush

Fable 9: Star Point Mine. Woody Species Density (2011).

Reclaimed Sagebrush
Area B

n=20

s
Per Acre

Artemisia tridenlata
Atrinlex canescens

A tr i o I ex c onfer t ifo I i a
Ceratoides lanata

us ledifolius
Cercocarpus montanus

C hrvs oth am nus n ous eosus

Purshia tridentata
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Table 10: Star Point Mine. Living Gover and Frequency by Plant
Species (201 1).

n=30

Percent
Freouen

TREES & SHRUB
rtemisia tridentata

10.Atriplex canescens
Atriplex

to.o I
26.67

m
Aftemisia dracunculus 6.67m

3.33

INUM IEW|.$/I

canescens

V, mult

GRASSE

s canhafus
anereus

6.67
333-

30.00
333
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Table 11: Star Point Mine. Total Cover and
Composition (201 1).

B. % COMPOSITION

Table 12: Star Point Mine . Woody Species Density (2011).

Amelanchier utahensis

Ceratoides lanata
C er coc arnus I e difolius
C hrvs othamnus naus eosus

n=30

lndividuals
Per Acre

1072.10

Table 13: Star Point Mine. Annual Biomass Production (2011).

LIFEFORM

Herbaceous
Woody

TOTAL

(n=30; double sampling n=120)

Pounds/Acre
MEAN STD. DEV.

908 66 441.34
429 09 470.61

1337,75 450.74
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Table 14: Star Point Mine. Living Gover and Frequency by Plant
Species (201 11.

Reclaimed Mountain Grassland
Area E

TREE

um
utierrezia

Pseudofsuga menz
tata

FORBS

dracunculus

canescens

GRASSES
cristatum

cannatus
s crnereus
s lunceus
s lanceolatus
s sa,rnus

tymus spicafus
comata

n=1 00

Percent
uenc

1.00

T

9.00

ME

4,00
5.00
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Table 15: Star Point Mine.
Totaf Cover and Gomposition eOfi
Reclaimed Mountain Grassland
Area E
A. TOTAL Standard

Deviation

7.77

coMPosrTtoN

Table 16: Star Point Mine . Woody Species Density (2011).

Reclaimed Mountain Grassland
Area E

n=1 00

n=1 00

Per Acre
Amelanchier utahensis

Artemisia tridentata
C er cocarpus ledifol ius

Cercocarpus montanus

Chrvsothamnus visci
Eriogonum corymbosum

Gutierrezia sarothrse
tremuloides

Purshia tridentata
menziesii

othamnus nauseosus
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Table 17: Star Point Mine. Living Gover and Frequency

Reclaimed Mountain Grassland
Area F

TREES & SHRUBS
Amelanchier utahensrs
Artemisia tridentata

FORBS

GRASSES
s cainatus

c,nereus

n=40

7.

15.

2.50

T
25.00

J^L



Table 18: Star Point Mine.

Reclaimed Mountain Grassland
Area F

. % coMPosrTroN

Table 19: Star Point Mine . Woody Species Density (2011).

Reclaimed Mountain Grassland
Area F

Individuals
Per Acre

Table 20: Star Point Mine. Annual Biomass Production (2011).

Reclaimed Mountain Grassland
Area F

LIFEFORM

Herbaceous
Woody

TOTAL

(n=40)

Pounds/Acre
MEAN STD. DEV.

1045.47 363.56
278.70 381.90

1324.16 350.20
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Table 21: Star Point Mine. Living Gover and Frequency by Plant
Species (201 1).

Reclaimed Mountain Grassland
Area G (Pre-SMCRA

amnus nauseosus
a tridentata

FORBS
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Table 22: Star Point Mine.
Total Gover and Gomposition (2011

Reclaimed Mountain Grassland
Area G (Pre-SMCRA
A. TOTAL

Thble 23: Star Point Mine . Woody Species Density (2011).

Reclaimed Mountain Grassland
Area G (Pre-SMCRA
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Star Point Mine. Living Gover and Frequency by Plant

Reclaimed Mountain Grassland
Area G (Post SMCRA

& SHRUBS
tata

a menzregt
ntata

Linum lewisii
Penstemon

13.33

1T
3.33
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Table 25: Star Point Mine.

Reclaimed Mountain Grassland
Area G (Post SMCRA

Table 26: Star Point Mine . Woody Species Density (2011).

Reclaimed Mountain Grassland
Area G (Post SMCRA

Individuals
Per Acre

Table 27: Star Point Mine . Annual Biomass Production (2011).

Reclaimed Mountain Grassland
Area G (Post SMCRA)

LIFEFORM

Herbaceous
Woody

TOTAL

(n=30)

Pounds/Acre
MEAN STD. DEV.

1131.50 578.31
109.99 189.26

1241.50 646.97
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Table 28: Star Point Mine. Living Gover and Frequency by Plant
Species (201 1).

Reclaimed Sagebrush
Area H

TREES & SHRUBS

Elymus spicafus

6.67
10.00
50 00

56.67
16.67
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Table 29: Star Point Mine.
Total Gover and Composition
Reclaimed Sagebrush
Area H
A. TOTAL COVER

B. % COMPOSITION

Table 30: $tar Point Woody Species Density (2011).

Reclaimed Sagebrush
Area H

lndividuals
Per Acre

Table 31: Star Point Mine . Annual Biomass Production (2011).

Reclaimed Sagebrush
Area H

LIFEFORM

Herbaceous
Woody

TOTAL

(n=30)

Pounds/Acre
MEAN STD. DEV.

848.23 480 34
688.79 581.77

1537.02 322.46

39



Table 32: Star Point Mine. Living Cover and Frequency by Plant
Species {201 11.

Reclaimed Saltbush
Area I

HRUBS
nova

rtemisia tridentata
canescens

FORBS

um
Malcomia a

cristatum
carinatus

JUnCeUS

us salrnus

n=50

4.

16

4TE

1

12.00
2.00

ET6
4.

44S0-
48 00
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Table 33: Star Point Mine. Living Cover and

Reclaimed Saltbush
Area I

Table 34: Star Point Mine. Woody Species Density (2011).

Reclaimed Saltbush Area I
n=50

lndividuals
Per Acre

Table 35: Star Point Mine . Annual Biomass Production (2011).

Reclaimed Saltbush Area I

LIFEFORM

Herbaceous
Woody

TOTAL

(n=S0)

Pounds/Acre
MEAN STD. DEV.

920 20 293 51
499.09 478.02

1419.29 487 .57
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Table 36: Star Point Mine. Living Cover and Frequency by Plant

Reclaimed Mountain Grassland
Mudwater Canvon Area

mnus nauseosus

'eratrum

GRA
Bromus carinatus
Dactylis glomeratus
Elymus hispidus

Percent
)ouencvF

n=30

3.33
10.00

m

TREE

M
ehws

3

1T':

10,

26 67
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Table 37: Star Point Mine. Living Gover and Frequency by

Reclaimed Mountain Grassland
Mudwater Canvon Area
A. TOTAL COVER Standard

Deviation

Table 38: Star Point Mine . Woody Species Density (2011).

Reclaimed Mountain Grassland
Mudwater Canvon Area
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Table 39: Star Point Mine. Living Cover and Frequency by Plant
Species (2011).

Frequenc

repens 20.00
Rosa woodsrT

FORB
nutans

m sp.

m v/scos/
s officinalis
a

s

GRASSES
cristatum

cannatus

m pratense

rcent
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Table 40: Star Point Mine. Living Cover and

B. % COMPOSITION

Table 41: Star Point Mine . Woody Species Density (2011).

Table 42: Star Point Mine . Annual Biomass Production (2011).

LIFEFORM

Herbaceous
Woody

TOTAL

(n=10)

Pounds/Acre
MEAN STD. DEV.

869.52 900 37
363 18 946 35

1232.70 1383.71

45



Table 43: Star Point Mine. Living Cover and Frequency by Plant
Species (201 1).

Sagebrush Reference Area

TREES & SHRU
urunen

Artemisia nova
sra

utiene

FORBS

ra canescens

yron cristatum
Bromus tectorum
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Table 44: Star Point Mine. Living Cover and

Sagebrush
Reference Area

Table 45: Star Point Mine . Woody Species Density

Sagebrush
Reference Area

Per Acre

Table 46: Star Point Mine . Annual Biomass Production (2011),

Sagebrus h
Reference Area

LIFEFORM

Herbaceous
Woody

TOTAL

(n=S0)

Pounds/Acre
MEAN STD. DEV.

462.75 337.38
324 06 236.64

786.81 292.57
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Table 47: Star Point Mine. Living Cover and Frequency by Plant
Snecies {ZOt t t-
Mountain Grassland
Reference Area

BS

Artemisia tridentata

m
4A
repens

thera canescens
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Table 48: Star Point Mine. Living Gover and

Mountain Grassland
Reference Area

rd

Table 49: Star Point Mine . Woody Species Density (2011).

Mountain Grassland
Reference Area

Table 50: Star Point Mine. Annual Biomass Production (2011).

Mountain Grassland
Reference Area

LIFEFORM

Herbaceous
Woody

TOTAL

(n=30)

Pounds/Acre
MEAN STD. DEV.

556.22 194.45
139,66 195 05

695.88 233.47
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Table 51: Star Point Mine . Woody
Species DensiW (20111.

Saltbush
Reference Area

TREES & SHRUBS
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Table 52: Star Point Mine. Living Cover and

Sa ltb us h
Reference Area

Table 53: Star Point Mine . Woody Species Density (2011).

Sa ltbus h
Reference Area

n=50

Individuals
Per Acre

Table 54: Star Point Mine . Annual Biomass Production (2011).

Saltbush
Reference Area

LIFEFORM

Herbaceous
Woody

TOTAL

(n=50)

Pounds/Acre
MEAN STD. DEV.

178.72 193,79
465.58 385.05

644.30 296.97
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CoMBTNED By T|ME PERTOD (PRE-SMCRA VS. POST-SMCRA)

Table 55: Star Point Mine. Comhined Data for Total
Gover and Composition (2011).

Pre-SMCRA
Reclaimed Sagebrush Areas
lncludes: Area A & Area B

a

TOTAL LIVING GOVER

SAMPLE ADEQUACY (nMlN)
80%+0.10=Ssamples

Tabfe 56: Star Point Mine . Comhined Data for Woody Species
Densifu (20'l'l l
Pre-SMCRA
Reclaimed Sagebrush Areas
Includes: Area A & Area B

S IJET AGTE

SAMPLE ADEQUACY (nMlN)
80%t 0.10 = 40 samples
9Oo/"* O 1O = 66 samnles
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Table 57: Star Point Mine. Comhined Data for Total
Cover and Composition (2011).

Post-SMCRA
Reclaimed Sagebrush Areas

& Area H

SAMPLE ADEQUACY (nMlN)
80%+0.10=4samples

Table 58: Star Point Mine . Comhined Data for Woody Species
Densitu {20{ { l-
Post-SMCRA
Reclaimed Sagebrush Areas

& Area H

s|ze (n) =
SAMPLE ADEQUACY (nMlN)
80%t 0.10 = 38 samples
QOo/^+ O 1O = 63 samnlec

Deviation

Tabf e 59: Star Point Mine . Combined Data for Annual Biomass
Production (2011).

Post-SMCRA
Reclaimed Sagebrush Areas
(lncludes:

LIFEFORM

Herbaceous
Woody

TOTAL

& Area H)

Pounds/Acre
MEAN STD. DEV.

878.44
558.94

1437.38

462 24
544.82

681.39

Sample size (n1= 69
SAMPLE ADEQUACY (nMlN)
80%* 0.10 = 37 samples
90%t 0.10 = 61 samples
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Table 60: Star Point Mine. Combined Data for Total Gover
and Gomposition (2011).

Pre-SMCRA
Reclaimed Mountain Grassland Areas

: Area E. Area G & Mudwater Canvon
ndard

Deviation
TOTAL LIVING COVER 11 68

SAMPLE ADEQUACY (nMlN)
80%+0.10=6samples

Table 61: Star Point Mine . Combined Data for Woody Species
Densitv {20{ { l-
Pre-SMCRA
Reclaimed Mountain Grassland Areas

: Area E, Area G & Mudwater Canyon
dard
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Table 62: Star Point Mine. Comhined Data for Total Cover and
Gomposition (201 1).

Post-SMCRA
Reclaimed Mountain Grassland Areas
lncludes: Area F. Area G &

Standard
Deviation

TOTAL LIVI 11 04

SAMPLE ADEQUACY (nMlN)
80%t0.10=6samples

Table 63: Star Point Mine . Comhined Data for Woody Species
Densitu {201 { l-
Post-SMCRA
Reclaimed Mountain Grass Land Areas
Includes: Area F, Area G &

SAMPLE ADEQUACY (nMlN)
80%r 0.10 = 78 samples
900/nt O 1O = 129 samoles

Standard
Deviation

1304.96

Tabfe 64: Star Point Mine . Combined Data for Annual Biomass
Production (2011).

Post-SMCRA
Reclaimed Mountain Grass Land Areas
(lncludes: Area F, Area G & )

LIFEFORM

Herbaceous
Woody

TOTAL

Pounds/Acre
MEAN STD. DEV.

1019.95 478.49
207.93 354 86

1227 .88 701.70

SamPle size (n)= 80
SAMPLE ADEQUACY (nMlN)
80%t 0.10 = 54 samples
g0%+ 0.10 = 88 samples
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Table 65: Star Point Mine. Comhined Data for Total Cover and
Gomposition (2011).

Post-SMCRA
Reclaimed Saltbush Areas
lncludes: Area I

ndard
Deviation

11.66

SAMPLE ADEQUACY (nMlN)
80%t0.10=6samples

Table 66: Star Point Mine . Comhined Data for Woody Species
Densitu {20{ { l-
Post-SMCRA
Reclaimed Saltbush Areas

SAMPLE ADEQUACY (nMIN)
80%t 0.10 = 37 samples
90o/n* O 1O = 61 samoles

Deviation

Tabfe 67: Star Point Mine . Combined Data for Annual Biomass
Production (2011).

Post-SMCRA
Reclaimed Saltbush Areas
(lncludes: Area l)

LIFEFORM

Herbaceous
Woody

TOTAL

Pounds/Acre
MEAN STD. DEV.

920 20
499 09

1419.29

293.51
478.29

685.47

Sample size (n1= 59
SAMPLE ADEQUACY (nMlN)
80%t 0.10 = 38 samples
90%t 0.10 = 63 samples
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Table 68: Summarv of reveqetation success standards for success at the Star Point Mine.

SEEDED
AREA

DISTURBANCE COVER DENSITY DIVERSITY PRODUCTION

SALTBUSH Pre-SMCRA

Post-SMCRA

(no pre-SMCRA)

Saltbush
Reference Area

(no pre-SMCRA)

2,000 plants/ac

(no pre-SMCRA)

Saltbush
Reference Area

(no pre-SMCRA)

Saltbush
Reference Area

SAGEBRUSH Pre-SMCRA

PoSfSMCRA

Sagebrush
Reference Area

Sagebrush
Reference Area

2,000 plants/ac

2,000 plants/ac

(no standard)

Sagebrush
Reference Area

NRCS estimates

Sagebrush
Reference Area

MOUNTAIN
GRASSLAND

Pre-SMCRA

PoSt.SMCRA

Mtn. Grassland
Reference Area

Mtn. Grassland
Reference Area

2,000 plants/ac

2,000 plants/ac

(no standard)

Mtn. Grassland
Reference Area

NRCS estimates

Mtn. Grassland
Reference Area
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TABLE 69: Statistical summary sheet comparing the Reclaimed Sagebrush
areas and Sagebrush Reference Area at the Star Point Mine site (2011).

A, SAGEBRUSH AREAS (Pre-SMCRA)

Reclaimed Area A & Area B (Combined)
Total Living Cover x=56.19
Density x=2907.45

Sagebrush Reference Area
Total Living Cover x=52.40
Density x=2000.00*

s=12.25
s=1436.21

s=12.26
s=n/a

n=80
n=80

n=50
n=n/a

STAT]STICAL ANALYSES
Total Living Cover
Density

t=1.7156
t=n/a

dF128
df=n/a

SL=N.S.
SL=n/a

B. SAGEBRUSH AREAS (Post-$McRA)
Reclaimed &Area H (Combined)
Total Living Cover x=64,25
Density x=3080.23
Production x=1437.38

Sagebrush Reference Area
Total Living Cover x=52.40

s=10.36
s=1491.60
s=681.39

s=12.26
s=n/a
s=292.57

n=60
n=60
n=60

n=50
n=n/a
n=50

Density
Production

x=2000.00*
x=786.81

STATISTIGAL ANALYSES
Total Living Cover
Density
Production

t=5.4951
t=n/a
t=6.2870

dtr108
df=n/a
df=108

91=p<.001
SL=n/a
g1-=p<.001

x= sample mean, s = sample standard deviation, n = sample size,
NS = non-significant, t = Student's t-value, df = degrees of freedom,
SL = significance level, p = probability level, "= pre-determined standard
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TABLE 70: Statistical summary sheet comparing the Reclaimed Mountain
Grassland areas and Mountain Grassland Reference Area at the Star Point
Mine site (2011).

A. IUIOUNTAIN GRASSLAND AREAS {Pre-SMCRA)

Reclaimed : Area E, Area G & Mudwater Canyon (Gombined)
Total Living Cover x=60.10 s=1 1.68
Density x=2328.29 s=1519.76

n=1 50
n=1 50

n=30
n=n/a

Mountain Grassland Reference Area
Total Living Cover x=62.33
Density x=2000.00*

s=5.28
s=n/a

STATISTICAL ANALYSES
Total Living Cover t=1.0232 dtr178

df=n/a
SL=N.S.
SL=n/aDensity t=n/a

B. MOUNTAIN GRASSLAND AREAS (Post-SMCRA)
Area F, Area G &
Total Living Cover
Density
Production

{Gombined}
x=58.25
x=1893.23
x=1227.88

s=1 1.04
s=1304.96
s=701.70

s=5.28
s=n/a
s=233.47

n=80
n=80
n=80

Mountain Grassland Reference Area
Total Living Cover
Density
Production

x=62.33
x=2000,00*
x=695.88

n=30
n=n/a
n=30

STATISTICAL ANALYSES
Total Living Cover
Density
Production

t=1.9386
t=n/a
t=4.0590

dF108
df=n/a
dts108

SL=N.S
SL=n/a
g1_=p<.001

x= sample mean, s = sample standard deviation, n = sample size,
NS = non-significant, t = Student's t-value, df = degrees of freedom,
SL = significence level, p = probability level, *= pre-determined standard
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TABLE 71: Statistical summary sheet comparing the Reclaimed Saltbush areas and
Saltbush Reference Area at the Star Point Mine site (2011).

A. SALTBUSH AREAS {Post-SMcRA)
Area I

Total Living Cover
Density
Production

Saltbush Reference Area
Total Living Cover
Density
Production

x=60.40
x=4391.09
x=1419.29

x=28.90
x=2000.00*
x=644.30

s=11.66
s=2084.73
s=685.47

s=5.50
s=n/a
s=296.97

n=50
n=50
n=50

n=50
n=n/a
n=50

STATISTICAL ANALYSES
Total Living Cover
Density
Production

t=17.2772
t=n/a
t=7.3357

dF98
df=n/a
dt98

g1=p<.001

SL=n/a
g1=p<.001

x= sample mean, s = sample standard deviation, n = sample size,
NS = non-significant, t = Student's t-value, df = degrees of freedom,
SL = significance level, p = probability level, *= predetermined standardI

o
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COLOR PHOTOGRAPHS

OF THE

SAMPLE AREAS
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Recloimed Areo A
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Recloimed Areo A (continued)
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Recloimed Areo B
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Recloimed Areo C
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Recloimed Areo E
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t Recloime,C Areo E (continued)
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Recloimed Areo F
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Recloimed Areo G (Pre-SMCRA)

Recloimed Areo G (Post-SMCRA)
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Reclaimed Areo H
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Recloimed Areo I
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MUDWATER CANYON AREA
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CCRNER CANYON AREA
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O SAGEBRUSH REFERENCE AREA
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O MOUNTAIN GRASSLAND REFERENCE AREA
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O SALTBUSH REFERENCE AREA
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APPENDIX

INRCS Informotion)



United States Department of Agriculture

- ONRTSIt 
#"1?15T'."'HTiS,"ffi]'tion 

service

Area Office
Price, UT 84501
(435) 637-0041
FAX (435) 637-3146

September 14, 201 1

Patrick D. Collins. Ph.D.
Mt. Nebo Scientific, Inc.
Research & Consulting
P.O. Box 337
330 East 400 South, Suite 6
Springville, UT 84663

Dear Mr. Collins:

Following our visit on September 6,201 1 to the four reclamation sites at the Star Point Mine and our
visit on September 8, 201 1 to the reclamation site in Mudwater Canyon, I was able to summarize my
findings in regards to vegetation establishment and soil stability.

Star Point Mine (Site E)

t 
Township 15 South, Range I East, Section 16 SWNE

The first site we examined within Site E was on an east aspect and occurs at 8,483 feet in elevation.
This site occurs on the Doney-Toze Families Soil Complex (50-90% slopes) and on a Mountain Very
Steep Loam (Salina Wildrye) Ecological Site (Soil Survey of Carbon Area Utah, June 1988). On an
average year, the site will produce approximately I,100- 1,200 pounds/acre of air-dry herbage. The
primary grass species on the site are comprised of Salina wildrye (Leymus salizas) and slender
wheatgrass (Elymus trachycazlzs) and the primary shrubs are mountain big sagebrush (Artetnisia
tridentate vaseyana) and mountain snowberry (Symphoricarpos oreophilus).

The reclamation area contained a very diverse mixture of grasses, forbs and shrubs with no noxious or
invasive species detected. Native tree species were also re-establishing on the site. Some of the species
identified included basin wil&ye (Leymus cinereus\, Salina wildrye (Leymus salinus), crested
wheatgrass (Agropyron cristatum), bluebunch wheatgrxs (Pseudoroegneria spicata), thickspike
wheatgrass (Elymus lanceolalzs), Indian ricegrass (Achnatherum hymenoides), yellow sweet clover
(Melilotus fficinalis), Lewis flax (Linum lewisii), Palmer's penstemon (Penstemon palmeri), curl-leaf
mountain mahogany (Cercocarpus ledifolius), mountain big sagebrush (Artemisia tridentate vaseyana),
antelope bitterbrush (Purshia tidentata), ftnged sage or prairie vgewort (Artemisiafrigida), rubber
rabbitbrush (Ericameria nauseosa), mountain snowberry (Symphoricarpos oreophilus) and Douglas fir
(Pseudotsuga menziesii). Overall, the plant species diversity, plant production and plant health and
vigor were very good on the site, particularly considering the very rocky structure of the soil surface.
All ofthe plants examined exhibited good seed production, a good indicator of future plant recruitrnent.
Soil stability also appeared to be good overall, as erosion problems were not apparent and vegetative
ground cover was persistent throughout a majority ofthe area. Areas where vegetative cover was not as

persistent contained heavy amounts of larger-sized rocks across the soil surface. Vegetative production
varied to some degree throughout the entire Site E depending on aspect, slope, soil surface rock content

The Naturar Rerourcei conservatio:"Tffi?i3Jff11i""*i'*ff*lJ$i,'li*L:o herp pcopr'

An Equal Opportunity Provider and Employer



t)
irnd ()lhcr \ariuhlc\- lrul \egetati\c rL'-cstablishnrcnt \\as !r('()d o\!'rall. In r.n\ opinion. it is not lhirlo
cr)r'r'lpare thc ploduclion ol'lhc currcnl \cgctati\c contnrunilt to thc protluction ol'thc rratttral ecological
site plant ctrnrrrlrnilr prtrducliorr hascd on sorlc trl'the spccics Lrsccl in lchabilitation cllirrls (i.c. lrasin
nildrr.'). 11 is upplrcnl that specics such as basin silclrrr lcrc rcrr scll cstahlished and plocluce a

n1L|cllgrci'l1cral]1otl|]t()l'il|1I'll.llrllrcrbagctIrirn1lrcpI.inlar1.l)ilttlfi|lSl]ccicS
sitc srrch lrs Salinr rr ilelrr c. On tlrosc sitcs atljaccnt to lhc lcclanntiorr sitcs. ccolouical sites appealctl to
['c in orcrir]l sotrd eondition thcalthr stands ol'Sitlina uildrlc antl olhL'r pcr!'nnial grasscs and shrubs).
llascd on nrl i isurJ cstinrntion. thc horbagc ploductiorr throughout Sitc I: arcragcd appxrsinratch
:.(XX )-l.l (X ) ptruntls acrc.

Star Point Iline (Sitc E )

Star l'oint \Iine (Site (i)
'l ol nship l5 South. Rangc li l'last, Scction | 6 \\\'\\\

Ihe second site uc cralnincd rrithin Silc (i rras ()lr .l norlh aspL'ct anal ()ccurs at 13.-559 1l'ct in clcvation.
lhis site llso occuls on thc [)or.lr\ - lirzc I-anrilics Soil Conrplcr (50-90oo slopcs) and on a Nlo].ultain
Veli Stccp Loarr (Srlinu \\'ildrle)l:cological Sitc (Soil Suner ol'('arlron .\rca L tah".lunc lc)t38). On
an a\ L'rasc ) L'rr. 1hc sitc riill prodr.rcc approxinralcly 1 .1 00- 1 .100 pounds acrr' o 1' air'-cl11 herbage. The
prirrarr grass spccic: ()r'r the site are conrpriscd ol'Salina \\ildr\L'(1-r,l]riil.s :ulitttr.t) and slL-ndL-r

rr lreatgrass lElyntrt ttu(h)LutlltL\) and thc primar') shrubs ale nrountain big sagehrush (.lrttntisiu
lri(lentLlte ]1,tsc-\'utlLrl and r'1'lr.runlain snow'ben1 lSvnltltoricnTto.s oreolthilu.sl.

l)

tl



'fhe 
r egctation at Sitc (; u'as sirnilar to thal at Sitc E. although an additional spccics in northern

s\\eet\c1ch (l letb'su'unt horu e) was idontilicd. As nith Site E. the olcrall plarrt species dircrsit;.
planl productior.r and plant health and vigor were verl'good on thc sitcs eranrinod uithin Site (i.
pallicularl) considering thc vcr]'rock) sttuclure of the soil surlace. All ol'lhe plants examincd
erhibired good sced ploduclion. a good indicator of Iuturc plant recruitmont. Soil stabilitl also appeared

to bc good overall- as erosion problcnrs \\ere not apparcnl and vcgetalil'c groutrd corer uas persistenl

throughout a nrajoritl ol'the area. Again. based on m1 r isual estimation. thc herbagc production
thloughout Site (i ar claged approximalcll' 2.000-2.100 poundsracre.

Star Point Mine (Site (i)

Star Point Mine (Site A)
Tounship l5 South, l{ange 8 East, Section 10 SESW

'l'he third site ue cramined lithin Sitc.,\ sas on a soulh aspect and occurs at 7-.137 f'eet in olclation.
lhis panicular sile uas not given a spccilic soil series classiflcation or ccological sile dcscriptiorr in the

l9tttl Soil Suncl ol'('arhon Area. []tah. fhe site *as classilied as a "l)umpslMinc" silc uhich
considered thc arca as piles ol-uas1e material fiom coal mines.

T'he reclanation arL'a contained ir r crl dilcrsc misturc of grasses. lilrbs and shrubs. Some chealgrass or
dorvnv brorrre (Brunu,r tettorrun\ and musk thistlc (( ra'rlirrr^r nutuns\ wcre present. bu1 neither specics
\\cre persistcnt. Somc ofthc spccics identified includcd basin uildrle. salina wildrle. bluebunch
n lreatgrass. clcstcd uhealgrass. Indian riccgrass. t tah sen icebern (,lmelunt'hicr uluhensis)^ curl-leal'

',$



mountain mahogany, shadscale (Atriplex confertiftlia), rubber rabbitbrush, Wyoming big sagebrush

(Artemisia tridentate wyomingensis), winterfat (Krcs cheninniknvia lanata), fonr-tving saltbtrsh (Atriplex
canescens), antelope bifterbrush, elderberry (Sambucus sp.), alfalfa (Medicago sativa), northern

sweetvetch, Lewis flax, Palmer's penstemon, westem yarrow (Achillea millefolium), fringed sage or
prairie sagewort and curlycup gumweed (Grindelia squarrosa). Overall, the plant species diversity,
plant production and plant health and vigor were very good on the site, particularly considering the very
rocky structure of the soil surface. Soil stability also appeared to be good overall, as new erosion
problems were not apparent, past erosion indicators were healing and vegetative ground cover was
persistent throughout a majority ofthe area. As the vegetation establishment continues and plant
recruitment increases (evident by good plant seed production), the potential for future erosion further
decreases. Based on my visual estimation, the herbage production throughout Site A averaged

approximately 800-1,000 pounds/acre.

Star Point Mine (Site B)
Township 15 South, Range 8 East, Section 10 NESW

The fourth and final site we examined within Site B was on a soutl aspect and occurs at 7,424 feet in
elevation and was immediately adjacent to Site A. This site occurs on the Gerst-Strych-Badland Soil
Complex (3-50% slopes) and on an Upland Shallow Clay Loam and Upland Stony Loam (Utah

Juniper/Pinyon) ecological sites (Soil Survey ofCarbon Area Utah, June 1988). On an average year, the

The Natural Resources Conservatien Servite provides leadership in a partnership effort to help people
conserve, maintain, and improve our natural rgsources and environment.

Star Point Mine (Site A

An Equal Opportunity Provider and Employer



Upland Shallou Clal l.oarr site uill producc approximatell 300-400 pounds/acre ofair-dr1 hcrbagc.

The printarl grass spccies on the site are conrprised of Salina uildrle and Indian ricegrass and thc
primarl slrrtrbs are birchleal' ntountain mahogany (Cerutt'urpu.s ntotrl.filus) and [itah scn'iccbcrry. On

an a\/erage )ear. rhe t pland Stony l-oanr site u'ill producc approximatell 700-800 pounds/acre ol'air-
drl herbage. The prinrary grass species on the site is compriscd ofblucbutrch rheatgrass and the

prirrrarl shrubs arc black sagebrush (,lrtamisia nolcr) and birchleaf mounlain mahoganl . Overall. the

plant spccies dir ersitl . plant production and plant health and ligor u ere verl' good on thc sitc.
particularll considcring the \.en rocky structure ofthc soil surf-ace. Soil stabilitl also appeared 1o be

good oYerall. as nc-\\'crosion problems werc not apparent. past crosiotr indicators r.T ere healing and

vegetati'r'e ground cor er $-as persistcnl throughclut a majority of thc arca. As the vegelalion

cstablishment cotrtinucs and plant rccruitmcnt incrcases (evident by gurd plant seed prodriction). the

polential fbr lirturc crosion further decreases. Based on m1'r'isual cstirlation. the herbagc produclion
lhroughout Sitc B ar eraged approxirnatel) 1 .000- I .100 pounds/acrc.

Reqi,,,' t.1. Lr';n1g."1'41 or 5er!'rir'[)r(1\/r(,.l{.". l1',1qig11h p I c l)artrrer5l'llI t'itr',t: :c ']i [] ilt'j]lr F

Iirr \t,',rf n,Li ',til :-. dt-tc rrtl)r()\/t,or.t :rLrt.r'ai 't5f !rr{i'( rrlr:.1 t"r!'r'{,rllllle ll"

Star Point I'tinr (Site R)

If 't f'.J,ri.r';



Star Point Mine

Mudwater Canyon
Township 15 South, Range E East' Section 8 SWNW

The site we examined was on a northeast aspect and occurs at 8,680 feet in elevation. This site occurs
on the Midfork-Comodore-Northom complex (50-70% slopes) and on a High Mountain Very Steep

Loam (Douglas Fir) ecological site. On an average year, the High Mountain Very Steep Loam site will
produce approximately 300 pounds/acre of air-dry herbage.

The reclamation area contained a very diverse mixture of grasses, forbs and shrubs. Some Canada

thistle (Cirsizz amense) was present, but not persistent. Some of the species identified included
westem wheatgrass (Pascopyrum smithii), mowtain brome (Bromus marginatus), timothy (Phleum

pratense), intermediate wheatgnss (Thinopyrum intermedium), thickspike wheatgrass, orchardgrass
(Dactylis glomerdta), sheep fescte (Festuca ovina), Kentucky bluegtass (Poa pratezsrs), westem
yarrow, Aster (l ster sp.), goatsbeard (Tragopogon sp.), fleabane (Erigeron sp.), wild cabbage
(Caulanthus sp.), gerantm (Geranium sp.), strawberry (Fragaria sp.), cunant (RrDes spp. ), mountain
snowberry, woods rose (Rosa woodsii), elderberry (Sambucus spp.), raspberry (Rzbns sp.) and Douglas

fu. Overall, the plant species diversity, plant production and plant health and vigor were very good on
the site, particularly considering the very rocky structure ofthe soil surface. All ofthe plants examined
exhibited good seed production, a good indicator of future plant recruitment. Soil stability also appeared

to be good overall, as erosion problems were not apparent and vegetative ground cover was persistent

The Natural RerouK6 Consarvation Service providea laadarrhip in a pannechip cffort to halp people

aonr€rvc, naintain, and improvc our natwalrcsource'and environment.

An Equ.l Opportunity Provider and Employrr



throughout a maiority of the area. Areas where vegetative cover was not as persistent

amounts of larger-sized rocks across the soil surface. Based on my visual estimation,
production throughout the site averaged approximately 800- 1.000 pounds/acre.

The Naturai Resources fonservation Service provides leadership in a partnership effort to help people
conserve, maintain, and improve our natural resources and environment.

contained heavy
herbage

Mudwater Ca

An Equal Opportunrty Provider and Employer



Mudwater Ca

If you have any questions or conlments, please feel free to contact me at (435) 637-0041, Ext. 120.

Sincerely,

lsl

Jeff Fenton
Rangeland Management Specialist
USDA - NRCS
Price, Utah

Barry A. Hamilton
Assistant State Conservationist for Field Operations

Jay Howard
Acting District Conservationist

The Natural Resources Conservation Service provides leadership in a partnership effort to help people
conserve, maintain, and improve our natural resources and environment.

cc:

An Equal Opportunity Provider and Employer
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Sediment Yield Calculations
For Phase III Bond Release

Star Point Mine



Sediment Yield Calculations
Phase III Bond Release Request

Star Point Mine
Plateau Mining Corporation

March 2013

Subrnitted bv

EarthFax Engineering, Inc.

7324 Sor.rth Union Park Avenue
Midvale. Utah 84A47



Sediment Yield Calculations
Post-Reclamation Condition

Star Point Mine
Plateau Mining Carporation

Summarv

The Revised Universal Soil Loss Equation (RUSLE) was used to calculate sediment yields from tlie
rtrea of the Star Point Mine nnder both pre-disturbance and post-reclamation conditions. Details
regarding this nretirodology and the associated references are provided on the following pages. Under'
tlie pre-disturbance conclition, slopes were taken as i00 fbet long, Dcep gouging rvas used in reclaimed
areas, thereby liruiting the lrost-reclamation slope length to approximately 3 f-eet. The changes in
seditneut yields resulting fi'om revegetation of the site were also accounted for b,v comparing plant
growth in sevet'al plots in reclaimed areas to the glowth in undisturbed reference areas. The follorving
caiculations indicate that, deperrdirig on the vegetative community, sediment yields for the reclaimed
condition range iiom 0.1 to 0.5 ton/acre/year, rvhile those fi'om the same areas under the rference areas

(assurned to be ecluivalent to pre-mining conditions) range fiorn 3.8 to 7,9 tons/acre/year. Hence,
seditnent yields at'e estimated to be substantially less after reclamation than befble the area was
distr,rrbed by mi rii ng.



I.

Sediment Yield Calculation

Vegetative Community R K LS C P A (t/aclyrl

Pre-Disturhance
Sagebrush t8 0,15 2r.63 0.1 35 I 7.9

Mtn Grassland 1B 0.1s 21.63 0.1 05 1 6.1

Saltbush t8 0.0s 21.63 0.20 1 3.8

Post-Reclarnation
Sasebrush 1B 0.15 3.75 0.049 I 0.5

Mtn Grassland 18 0.1s 3.7 5 0.040 1

I 0.4

Saltbush 18 0.05 3.75 0.041 I 0.1

A : R K LS C P, whele A is the annuai sectiment yield (tons/acre/ys.r;. This is the Revised
LJniversal Soil l-oss Equation (RUSLII). Each of the coefficients is explained below.
It: Rainiali-l{unofTErosivity F-actor (unitiess): l8 tiom Map 7 (Islealsen et al., 19S4). R is
identical fol Lroth the pre-disturbed and post-reclamation conclitions.

K : Soil Eroclibility Factor (unitlcss) : 0.15 for Doney- foze Families Complex. 0.05 f'or the
Pathead extrenrely bouldely fine sandy loam, 0.05 fol tl're Cabba family, and 0.05 for the
Baclland-RuLrbleland-Rock outcrop complexas stated in the published hlR.CS soil survey for this
alea (Jensen and Borchert, 19BB). As a conservative measure, the highest It value (0.15) was
tused, except at tire loadout area, where only the Badland-Rubblelancl-Rock outcrop complex is

present. Since onsite topsoil rvas redistributed during reclamation, this value is tlre same for
both the pre-disturbance and post-reclamation conditions.
LS : Length-Slope Factor'(unitless), taken fi'om the foilowing LS Calculation Table
C : Cover lv{anagement Factor (unitless), taken fi'om the following Determination of C Factor
P : Suppolt lrractice Factor (unitless). Since during both the ple-disturbance and reclamation
conditions thc site is left rirrdisturbed, this factor does not apply. Thus, it was asumed that P:l.

Israelsen, C. L1arl, Joel E. Irletcher, Frank W. Ilaws, and Eugene K. Islaeisen, I L)84. Erosion. and
Sedirnentcttion in Utah: A Guide.fbr Control , Hydraulics and Hydrology Series UWRL/H-
84/03. Utah Water Research Laboratory. College of Engineering, L.ltah state University, Logan,

I

Jensen, E.lrl. and J.W. Borchert,
Resourccs Conservation Service,

1988. Soil Survet of Cctrbon Arett, Ltltth. U.S. lt{atural
Salt Lake Citv. Utah.



1.

]

LS Calculation Table

s : slope angle (%). The steepest reclaimed slopes at tire sitc (1 .75H: 1V) r,vere used as a
conservative tneasure. Since the site is pre-SMCRA, pre-disturbance topography was not
available. Tlie safile slopes were used for both the pre- and post-reclamation conditions. This
is consiclet'ed conservative since reclamation siopes al'e often flatter than natural slopes at this
site.

I : slope length (ft). This value is defined as the distance from the origin of overland flow to
the point of deposition or channelized flou,. Slope lengths rarely exceed 400 feet, and in tfuis
case, the plcsence o1'rocks. trees, zurd roads are conserrratively estirnated to limit the pre-
distttrbancc slope length [o 100 feet. Post-reclamation slope lengths are taken as 3 feet, which
is the average distance fiom the top to the bottom of a deep gouge,

m : a factor in the LS eqLration which is 0.5 t-or slopes steeper than 5%.

LS : ((65,4 l s3/1s2+10,000)) + 4.56s1(st+1 0.000)o ' * 0.065) I (1112..6)"' (tsraeiseu et al., 1g84)

References:

Ist'aelsen. Cl. Ear:l, Joel E. Fletcher, Frank W'. Har+'s. and Eugene K. lslaelsen, 1984. Erosion
snd Setlimentttlirsn in Utuh: A Guide.for Confi'ol . Hydrauiics and Hydrology Series
UWRL/FI-ti4i03. Utah Water Research Laboratory, College of Engineering, Utah State
University. i..ogan, Utah,

l.

Location S I Itl LS
Pre-Disturbance (All Vegetative Communities) 57.14 100 0.5 21.63
Post-Reclamation (All Vegetative Communities) 57.11

,}
J 0.5 3.75



l.

.Determination of C Factor

The cover and management factor (C) u'as determined using tabuiated values
provided ll'Haan et al. (i994). The vegetative cover at the site r.r,as taken from
Tables 69 through T l of the revegetation monitoring report for the site pelformed
by Mt. J"Tebo Scientific, Inc, and ctated February 2013. These tables present the
percentagcs of Iiving co\/cr in both reference areas (assurned to be equivalent to
pre-disturbauce) and reclaimed areas for the tlrree vegetative communities
assosiated rvith this site . The perlinent data within these tables are shown in the
fbllowirig tahle. The perceirt Iiving cover at each ar'ea was taken directly fi'om the
sllmrnary tables, C faclors were interpolated lineariy from the tahrles provided by
Haan et al, (1994). As a conservative measure, the lorvest percent cover (betrveen
pre- aud post SMCRA sites) was used to determine the C factor for each

vegetatir-rn 11,pe. It w'tts also assumed that no appreciable canopy exists and that
the cover at the surf-ace consists of rnostly broadleaf herbaceous plants (i.e.,

canoopy and a surface sover of grass both reduce rainfall impact and the

associated C factor). Note that litter was not included in the ground covet'

calculation" since its presence is implicit in the tabulations plovicled b1' Haan et

al. (1994), fhe C values lvere determined as shorvn below.

References:

Haan, C.1'.. ts.J. Barfreld, and J.C. Hayes. 1994. Design H),drrslog), snd
Sedimenlology for Sntnll Ccrlchments . Academic Press, San Diego, California.

1

Reference Area Reclamntion Arca
%Livins Cover

C

%Livine Correr

C
Vegetativc Communitl

Pre-

SMCRA
Post-

SMCRA
Pre-

SMCRA
Post-

SMCRA
Sasebrush 45.74 45.70 0.1 35 57.63 64.17 0.049
Mtn Grasslarnd s4.53 54.53 0.105 61.47 62.88 0.040
Saltbush NA 30.70 0.1 95 NA 60.90 0.041
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Plateau Mining Corporation
Star Point Mine

Permit C/007/0006, Renewed 0ll28l20l2
Phase III Bond Release

Notice is hereby given that Plateau Mining Corporationo P.O. Box 30, Helper,
Utah 84526, has filed an application with the Utah Department of lr{atural
Resources. Division of Oil, Gas and Mining pursuant to R645-301-880 for Phase
III bond release for thrr Star Point Mineo Permit C/007/0006. The Phase III bond
release applies to the entire permit which includes 87 acres of disturbed and
reclaimed land. This llond release application is based on meeting the vegetation
and water quality requirements for Phase III reclamation in accordance with the
approved reclamation plan pursuant to the Utah Coal Program Regulations.

The reclarnation of the Star Point mine began in 2000 and was completed in 20X2,
Phase I bond release was approved in 2tX4 and Phase II bond release was
approved in 2009.

In accordance with the provision of R645-301-880, of the
Mining Rules, notice is hereby given that Plateau Mining
for full release of the performance bond posted for
$672,000.

State of Utah R645 Coal
Corporation is applying
this property which is

The permit area is located in Carbon and Emery counties, Utah as follows:

Township t4 South, Ranee 7 East. SLB&M
Section 34: Lots 31 4,, NU2SEI/4

Township 15 South" Ranse 7 East. SLB&M
Section 1: S i/2
Section 2: Lots 2 through 7, 10 throughl2, SWI/4, W1/2S81/4,

SEl/4SE1/4
Section 3: Lots 1,2,7 through 10, El/2SEl l4,Ell?WllL$trll4
Section l0: F'IlzBl12,F-llz,El/2NW1/4NE1/4
Section l1: All
Section 12: All
Section 13: Nli2
Section 14: All
Section 15: ELl?Ell2NEl/4, EllzEll2SEl/4
Section 22: EllLEll2NEl/4NEll4,Parts of El/2SEl/4S81/4,

Parts of E1/2NE1/4SE1/4, Parts of E1/2E1l2S81/4Ell4
Section 23: All
Section 25: WlizNWl/4
Section 26 N l/2



Section2T: Ell?Fll2NEU4NEll4

Township 15 South. Ranse $_East SLB&M
Section 5: Lots 4,5,12, NWli4SWl/4
Seclion 6: Lots 21 3, 61 7 r 8, 10, 11, 14, El/2SW1/4, SEl/4
Section 7: All
Section 8: W1/2NW1/4, SWl/4, SEI l4sEll4, S1/4SWf/4SE1/4
Section 9: SWl/4SWll4, E1/2SW1/4
Section 10: SWl/4, W1/2SE1/4, SE1/4SE1/4
Section 15: N1/2N1/2
Section 16: AII
Section 17: B,ll2, NWl/4, NWl/4SWll4 North of the Right Fork Miller

Creek
Section 18: Nl/20 N1/2S81/4, NEl/4SW1/4, N1/2NWI/4SW1/4
Section 20: NI']l/4
Section 21: EI/2NW1/4

The permit area is shown on the following U.S. Geological Survey 7.S-minute maps;
\ilattis antl Hiawatha.

The Utah Division of Oil, Gas and Mining will now evaluate the proposal to
determine whether it meets all the criteria of the Permanent Program Performance
Standards irccording to the requirements of the Utah Coal Mining Rules.

Written comments, olrjections and requests for informal conferences on this
proposal nray be addressed to:

Utah Coal Program
Utah Division of Oil, Gas and Mining
1594 West North Temple, Suite 1210

P.O. Box 14580t
Salt Lake City, Utah 84114-5801

Closing date for submission of such comments, objections and requests for public
hearing or informal conference on the proposal must be submitted by May 16,
2013.

Pulrlished in the Sun Advocate March 26, April 2, 9 and 16, 2013.
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Plateau Mining Corporation
Star Point Mine

Permit C/007/0006, Renewed 0112812012
Phase III Bond Release

It{otice is hereby given that Plateau Mining Corporation, P.O. Box 30, Helper,
Utah 84526, has filed an application with the Utah Department of Natural
Resources. Division of Oil, Gas and Mining pursuant to R645-301-880 for Phase
III bond release for the Star Point Mine, Permit C/007/0006. The Phase III bond
release applies to the entire permit which includes 87 acres of disturbed and
reclaimed land, This bond release application is based on meeting the vegetation
and water quality requirements for Phase III reclamation in accordance with the
approved reclamation plan pursuant to the Utah Coal Program Regulations.

The reclamation of the
Phase I bond release
approved in 2009.

In accordance with the
Mining Rules, notice is hereby given that Plateau Mining
for full release of the performance bond posted for
$672,000.

Star Point mine began in 2000 and was completed in 2X02.
was approved in 2004 and Phase II bond release was

provision of R645-301-880, of the State of Utah R645 Coal
Corporation is applying
this property which is

The permit area is located in Carbon and Emery counties, Utah as follows:

Township l4 South, Bange 7 East. SLB&M
Section 34: Lots 3, 4, N1/2SEU4

Township l-5 South. Ranse 7 East, SLB&M
Section 1: Sl/2
Section 2: Lots 2 throughT,l0 through 12, SWl/4, W1/2SE1/4,

SEl/4SEI/4
Section 3: Lots 1,2,7 through 100 E1/2SE1 l4,Ell2W1/2SE1/4
Section 10: ElllBll?,Ell1,E1/2NW1/4NE1/4
Section 11: All
Section 12: All
Section 13: N1/2
Section 14: All
Section 15: EIl?Ell2NEl/4, Fli2Ell2SEl/4
Section 22: Ell2Ell2NEl/4NBll4,Parts of E1/2SE1/4SE1/4,

Parts of E1/2N81/4SE1/4, Parts of E1/2E1/2SE1/4Bll4
Section 23: All
Section 25: \4/ I /2NW1/4
Section 26 Nl/2



Section2T: ElllBll2NEl/4NBll4

Township t5 South. Ranqe I East SLB&M
Section 5: Lots 415r l2o NWI/4SW1/4
Section 6: Lots 2,3,617r 8, 10, 11, 14, El/zswll{rSEll4
Section 7: All
Section 8: W1/2NW1/40 SW1/4, SE1/4S81/4, Sl/4SWll4SEll4
Section 9: SWl/4SW1/4, El/2SW1/4
Section 10: SlYl/4, W1/2SE1/4, SEI l4sE,ll4
Section 15: Nl/2Nl/2
Section 16: All
Section 17: Bl12, NWl/4, NWI/4SWI|4 North of the Right Fork Miller

Cr eek
Section 18: Nl/2, Nl/2S81/4, NE1/4SW1/4, Nl/2NW1/4SW1/4
Section 20: Ntr1/4
Section 21: El /2NW1/4

The perrnit area is shon'n on the following U.S. Geological Survey 7.S-minute maps;
Wattis and Hiawatha.

The Utah Division of Oilo Gas and Mining will now evaluate the proposal to
determine rvhether it meets all the criteria of the Permanent Program Performance
Standards according to the requirements of the Utah Coal Mining Rules.

Written comments, olrjections and requests for informal conferences on this
proposal may be addressed to:

Utah Coal Program
Utah Division of Oil, Gas and Mining
1594 West l{orth Temple, Suite L2l0
P.O. Box 145801

Satt Lake City, Utah 84114-5801

Closing date for submission of such comments, objections and requests for public
hearing or informal conference on the proposal must be submitted by May 16,

2013.

Publishecl in the Emery County Progress March 26, April 2, 9 and 160 2013.



Appendix 4

Landowner and Government Agency Letters
For Phase III Bond Release

Star Point Mine



Plateau Mining Corporation
Star Point Mine

P.O. Box 30
847 NW HWY r9l
Helper, UT 84526

Phone (435) 472-4737

Ite:

March 25, 2013

HAMAKER MARION R & GLORIA J

11W5200S
PRICE UT 84501

NotilicatioL of Application for Phase III Bond Release, Plateau Minins Corporation, Star
Point I\'l ine, Ci007i0006, Carbon and Emery Counties County, Utah

Piateau Mining (lorporation has completed Phase III of the approved reclamation plan for the Star Point
M ine. This is based on meeting the vegetation and water quality requirements for Phase III reclamation
in accordance rvith the 4pproved reclamation plan.

In accordance rvith the provisions of R645-301-880 of the State of Utah R645 Coal Mining Rules, this
letter will serve as notification that Plateau Mining Corporation intends to file an application with the
Utah Division o1'Oil, Gas and Mining for full release of the performance bond posted for this operation.

The surety boncl posted for the Star Point Mine is $672,000 from which Plateau Mining Corporation is
seeking full relelse.

Comments conccrning Phase III bond release from the legal or equitable owner of record of the surface
areas to be affected and from the Federal, Utah and local government agencies which would have to
rnitiate, implenrcnt, approve, or authorize the proposed use of the land following reclamation should be
rrrailed to: Plateirr-r Mining Coryroration, Attention: Dennis lttr. Ware, PO Box 30,847 NW Highway 191,

Ilelper, Utah 84-526.

I'lateau Mining (-'orporation wjll publish the attached notification of this bond release application in both
tlre Sun Advocatc and the Emer-y County Progress.

ll'you have any rlliestions or need additional information, please do not hesitate to contact me at (435)
412-0475 or (435) 650-2951.

Sincerely,

Dennis N. Ware
Authorized Agent

lrrrr': StarPoirrt. Penrril .\ctrons. Star Poilt Plurse Ill



Lrst"

Itegional Super-r'r sor
t Jtah Division o I' Wildlife Resor"rrces
I I 9 North Cartrorrville Road, Suite A
l)r'ice, Utah 84501

Area Field Office Manaser
MSHA
215 East Main Street
Price, Utah 84501

Of fice of Surface Minins
I).O. Box 4667
I )enver, Colorado 8020 l-6667

liorest Supervisor
trtlanti-La Sal Notronal Forest
-599 West Price l{iver Drive
l'rice, utah 84-501

Ilureau of Land Management
Solid Minerals ( ironp Mgr.
440 West 200 Sor:th, Suite 500
salt Lake city. t Jtah 84l45-0155

Carbon Counfy (lommission
120 East Main Street
Price, Utah 84501

Director
School and Institr-rtional Tmst Land Administration
675 East 500 Soirth, Suite 500
Salt Lake Ciry. t Itah 84102-281 8

(.ieneral Mana-ucr-
SLrnnyside Cogeneration Assocrates
rl i Power Plant lioad
Sunnyside, Utalr |i4539

('onoco Phillips
3960 E. 56th Avt'nLle,
('ommerce Citr'. C'olorado 80022



ilmery County ('ommission
P.O. Box 629
[]astle Dale, Utah 84513

ANR COMPANY INC
J KINGSTON
3212 S STATE ST
SALT LAKE CITY UT 84115-OOOO

PETITTI LLC
CATHY SHINER
1723 W 1625 S
PR]CE UT 84501

I.JAMAKER MARION R & GLORIA J
11W5200S
PRrCE UT 84501-0000



Appendix 5

Reclamation Certitication
For Phase III Bond Release

Star Point Mine '



Phase III Bond Release
Plateau Mining Corporation

Star Point Mine
c/007tx006

I herbycertify to the best of myinformation and belief all the infonnation contained in
this application for phase III bond release is true and correct and that all applicable
reclamation activities have been accomplished in accordallce with the requirement of the
Act, the regr-rlatory program and the approved reclamation plan.

Dennis N. Ware
Print Name

zd /3

Subscribecl and swom to before me this d/ day of lflarcjr ,2013

My Commission Expires: (hl e ,ZTU_
Attest: State of LlJ^-h

Corrtrty of Emtrrt

Signahrre, Date



Appendix 6

Bond Release Calculation
For Phase III Bond Release

Star Point Mine



Bond Release Calculation

The current reclamation hond amount for the Star Point Mine is $672,000.
Plateau Mining Corporation is requesting Phase III bond release, therefore,
the full amount of the bond or $672,000 is requested to be released upon
approval of this bond release application.


