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PLATEAU MINING CORPORATION

Star Point Mine »ﬁ: ({.6}0
P.O. Box 30

Helper, Utah 84520
Office Phone (435) 472-0475 K

July 22,2013

L.tV

Mr. Daron Haddock o
Utah Division of Oil, Gas and Mining JUL ’z 3 2% 13
1594 West North Temple, Suite 1210 o oac g MINING
P.O. Box 145801 pIV. OF Ui =0

Salt Lake City. Utah 84114-5801

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

Dear Mr. Haddock:

Plateau Mining Corporation is hereby submitting two clean copies for its Phase 11 Bond Release for
incorporation mnto the Star Point Mine permit. This submittal includes all the required documentation
mcluding the C1 and C2 forms. permit replacement pages, and a new exhibit to the permit (Exhibit
880.200). Included in Exhibit 880.200 is documentation which includes mining history, reclamation
history, evidence that the extended responsibility period has been met, vegetation information for the last
two years of the extended responsibility period, sediment yield information, public notice, landowner and
covernment agency notification letters, a reclamation certification and bond release calculations.

The only changes n this submittal from the original application are updated C1 and C2 forms, clean rather
than red-line strike-out pages for the Table of Contents in for section 800 and page 800-2 as well as
notarized affidavits of publication from the local newspapers in Carbon and Emery counties.

[ you have any questions pleasc give me a call at 435-650-2951 or email me at dware(@alphanr.com.

P

Dennis N. Ware
Authorized Agent

lnclosures
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APPLICATION FOR COAL PERMIT PROCESSING

Permit Change [_] New Permit[ | Renewal[ ] Exploration[ ] Bond Release Transfer [_]

Permittee: PLATEAU MINING CORPORATION
Mine: STAR POINT MINE Permit Number: C/007/0006
Title: PHASE 111 BOND RELEASE CLEAN COPIES

Description, Include reason forapplication and timing required to implement:
PHASE III BOND RELEASE

Instructions: If you answer yes to any of the first eight questions, this application may require Public Notice publication.

L [Yes| |[No 1. Change in the size of the Permit Area? Acres: Disturbed Area: [Jincrease [ ] decrease.
[ ]ves [ INo 2. Isthe application submitted as a result of a Division Order? DO#
: Yes : No 3. Does the application include operations outside a previously identified Cumulative Hydrologic Impact Area?
[ Ives[ ]INo 4. Does the application include operations in hydrologic basins other than as currently approved?
Z Yes : No 5. Does the application result from cancellation, reduction or increase of insurance or reclamation bond?
X] Yes[ ]No 6. Does the application require or include public notice publication?
[ ]Yes[ [No 7. Does the application require or include ownership, control, right-of-entry, or compliance information?
X] Yes [ INo 8. Is proposed activity within 100 feet of a public road or cemetery or 300 feet of an occupied dwelling?
[ Ives[[]JNo 9. Isthe application submitted as a result of a Violation? NOV #
: Yes[ JNo 10. Isthe application submitted as a result of other laws or regulations or policies?
Explain:

[ 1Yes[[JNo 11. Does the application affect the surface landowner or change the post mining land use?
: Yes : No 12. Does the application require or include underground design or mine sequence and timing? (Modification of R2P2)
[ ]ves [ INo 13. Does the application require or include collection and reporting of any baseline information?
[ ]ves[ JNo 14. Could the application have any effect on wildlife or vegetation outside the current disturbed area?
[ ]Yes[ INo 15. Does the application require or include soil removal, storage or placement?
X] Yes[ ]No 16. Does the application require or include vegetation monitoring, removal or revegetation activities?
[ ]Yes[ INo 17. Does the application require or include construction, modification, or removal of surface facilities?
X] Yes : No 18. Does the application require or include water monitoring, sediment or drainage control measures?
X] Yes[ |No 19. Does the application require or include certified designs, maps or calculation?
[ ]Yes[ [ INo 20. Does the application require or include subsidence control or monitoring?
X] Yes : No 21. Have reclamation costs for bonding been provided?
: Yes : No 22. Does the application involve a perennial stream, a stream buffer zone or discharges to a stream?

Yes| |No 23. Does the application affect permits issued by other agencies or permits issued to other entities?

E] Y: CSD No 24. Does the application include confidential information and is it clearly marked and separated in the plan?
Please attach three (3) review copies of the application. If the mine is on or adjacent to Forest Service land please submit four

(4) copies, thank you. (These numbers include a copy for the Price Field Office) m
| Thereby certify that I am a responsible official of the applicant and that the information contained inythis application ig'true and correct to the best of my information
| and belief in all respects with the laws of Utah in reference to commitments, undertakings, and obfgations, hereir
Dennis N. Ware Authorized Agent 07/22/2013 M St
Print Name Position Date Signature (Right-click abov choose certify then have notary sign below)
SEmn Samm S GENS SEED 1
| Subscribed and sworn to before me this 929\ day of \J WU 1 \/ . .517 0 ]5 r= ue;ﬂ ;o e;ell-s ’
102 '2 10400
Notary Public: ﬂm 0&/ WW , state of Utah. | selidx3 uoisSIWWo) AN
I 169000# uo'sstuxmoo
My commission Expires: Oct o??' /O?O / A } an1;|N AONID
| Commission Numbe: o0 i ss: | olgnd AreloN
I Address: p@ 6())( (s 77 ) —— . — —
[ Cityv: . State: Zip: H
"Y' Omigevitle B _yr Y _§9Y537 '
&
For Office Use Only: Assigned Tracking Received by Oil, Gas & Mining

Number:

WL 23 2013

Form DOGM- C1 (Revised December 10, 2007)




Permittee:

Mine:
Title:

APPLICATION FOR COAL PERMIT PROCESSING
Detailed Schedule Of Changes to the Mining And Reclamation Plan

PLATEAU MINING CORPORATION

STAR POINT MINE

Permit Number: C/007/0006

PHASE 111 BOND RELEASE CLEAN COPIES

Provide a detailed listing of all changes to the Mining and Reclamation Plan, which is required as a result of this proposed permit
application. Individually list all maps and drawings that are added, replaced, or removed from the plan. Include changes to the table
of contents, section of the plan, or other information as needed to specifically locate, identify and revise the existing Mining and
Reclamation Plan. Include page, section and drawing number as part of the description.

[___} \dd
\dd
D Add
[:] Add
D \dd
[]Add
D Add
D Add
D Add
D Add
D \dd
I:] Add
D \dd
D Add
[JAdd
[JAdd
I:l Add
I:] Add
[ ]Add
[ ]Add
D Add
[ ]JAdd
[JAdd
D \dd
[ ]Add
] Add
D Add
[]Add

Replace
D Replace
D Replace
|:| Replace
|:| Replace
D Replace
[]Replace
E] Replace
[ ]Replace
[]Replace
[]Replace
[ ]Replace
[ Replace
|:] Replace
[ ] Replace
[ ] Replace
[]Replace
[ ] Replace
[ ]Replace
D Replace
D Replace
|:] Replace
D Replace
D Replace
D Replace
D Replace
D Replace
|:] Replace

D Remove
D Remove
I:] Remove
D Remove
D Remove
D Remove
[ ]Remove
D Remove
[ ] Remove
D Remove
[:| Remove
E] Remove
[ ] Remove
[:l Remove
D Remove
D Remove
D Remove
D Remove
D Remove
[:l Remove
E] Remove
[]Remove
[:] Remove
E] Remove
[] Remove
|:| Remove
D Remove
[ ] Remove
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Table of Contents and page 800-2, Volume 5, Section 800

Exhibit 800.200, Volume 5, Section 800

Any other specific or special instruction required for insertion of this proposal into the Received by Oil, Gas & Mining
Mining and Reclamation Plan.

Form DOGM - C2 (Revised December 10, 2007)

JUL 23 2013
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Plateau Mining Corporation
Star Point Mine
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PMC will, from time to time. request reduction of the performance bond amount when circumstances
warrant a reduction.

840. thru 840.520. GENERAL TERMS AND CONDITIONS OF THE BOND.
The bond purchased by PMC meets the General Terms and Conditions.
850. thru 850.320. BONDING REQUIREMENTS FOR UNDERGROUND.
The bond will remain in full force until the reclamation is completed as outlined in the approved
Mining and Reclamation Plan. It is not anticipated that the bond will be fully released less than five years
after seeding of the disturbed acreage.
[.ong-term intensive agricultural postmining land use is not anticipated.
860. FORMS OF BONDS.
860.100. thru 860.120. SURETY BONDS.
The PMC bond is a surcty bond.
8600.200. thru 860.260. COLLATERAL BONDS.
PMC will not use a collateral bond.
800.300. thru 860.380. SELF-BONDING.
PMC will not self bond.

870. thru 870.200. REPLACEMENT OF BONDS.

If PMC replaces its current bond the replacing bond will provide equivalent coverage and
conditions.

880. thru 880.932. REQUIREMENT TO RELEASE PERFORMANCE BONDS.

PMC commits to the requirements of R645-301-880. through R645-301-880.932. Phase II bond
release was granted to PMC by the Division effective June 12, 2008, reducing the remaining bond amount
to $734.,000 (sec Exhibit 880.100a). PMC received Phase III bond release on the 40 acres of land in SE/4
SE/4 See. 9,T. 15 S., R. 8 E. that was purchased by ConocoPhillips for use in natural gas production in
June of 2010 reducing the bond amount to $672,000 (see Exhibit 880.100b).. PMC now requests Phase
I11 bond release of the entire remaining bond amount which 1s $672,000 (see Exhibit 880.200).

890. thru 890.400. TERMS AND CONDITIONS FOR LIABILITY. INCORPORATED
JUL 7 9 2013

The certificate of liability insurance 1s in Exhibit 117.100a (2).

Div. of Oil, Gas & Mining

Page 800-2 “Revised 4/2013



Exhibit 880.200

Phase 111 Bond Release
Plateau Mining Corpcoration
Star Point Mine
C/007/0006

April 2013
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Phase 111 Bond Release
Plateau Mining Corporation
Star Point Mine
C/007/0006

Introduction

The Star Point Mine is located on Gentry Mountain 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
acres as shown on map 112.500a in Volume 1 of the MRP. The permit includes 87.3 acres within
the disturbed arca boundary which can be seen on maps 542.200a, 542.200b, 542.200c, 542.200¢g
and 542.200h in Volume 2 of the MRP.

Plateau Mining Corporation has completed Phase 11l of the approved reclamation plan for the
entire remaining acreage at the Star Point Mine. This is based on meeting the vegetation and
water quality requirements for Phase III reclamation in accordance with the approved reclamation
plan.

The permit was renewed on January 28, 2012 and expires on January 28, 2017. The current

performance bond for the Star Point Mine 1s $672,000. This phase [II bond release application is
requesting full bond release.

Mining History

Mining operations began ir: 1916 when the Wattis Brothers bought 160 acres from the United
States and developed the property for coal production. The Lion Coal Company operated Wattis
No.l and 2 mines until the end of 1963. There were no coal mining activities from 1964 until
1967. Plateau Mining, Ltd operated the Star Point No.l mine in the Hiawatha Coal Seam, and
the Star Point No.2 Mine in the Wattis Coal Seam, from 1967 through the fall of 1971. United
Nuclear Corporation acquired the Star Point Mine in the fall of 1971. Modernization of the coal
mine started when the Lion Deck portal area was expanded in October 1977. United Nuclear
Corporation operated the mine until July 1980. The current Permittee, Plateau Mining
Corporation (PMC) operated the Star Point Mine from July of 1980 until is closure in February

~2000.
of 20 INCORPORATED

JuL 29 2013
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Reclamation History

Following the permanent cessation of operations in 2000, PMC began reclamation activities.
Reclamation in 2000 dealt with: the demolition of the overland conveyor system and preparation
plant; the removal of equipment and machinery from underground; the demolition, backfilling
and grading, and reseeding of the 1.54 acres at the Mud Water and the Corner Canyon Fan sites;
and the sealing of the portals at the Lion Deck. As a footnote to the backfilling and grading
activities at the remote fan sites, PMC earned a 2001 Earth Day Award for outstanding results
following applications of innovative environmental technology for backfilling remote locations
from within the mine (outside-in).

Reclamation activities continued in 2001 with further demolition, backfilling and grading, and
reseeding activities on approximately 45 acres, which include the No. 1 Mine area encompassing
35 acres and the Unit Train Loadout and Silo area encompassing 10 acres.

During 2002, demolition, backfilling and grading, and revegetation operations were performed
on approximately 49.0 acres. The reclaimed acres included 25.5 acres associated with the Lions
Deck and Pond | Areas and 23.5 acres associated with the Overland Conveyor and Main Channel
Areas. Also in 2002, a post mining land use change was permitted and achieved to facilitate the
istallation of (wo coal bed methane wells and utility corridor by ConocoPhillips within PMC’s
permit area. By the end of 2002 the entire disturbed acreage within the permit had been
reclaimed and sceded. (In 2006 PMC received an Earth Day Award for this reclamation
identifying outstanding final reclamation of a pre-SMCRA site as the reason for the award).

Also, during 2002, PMC demonstrated that mining did not impact the hydrologic balance and
through the permit amendment process received approval from DOGM to discontinue further
water monitoring, on all but three water sample locations. These three remaining locations deal
with the North Fork of the Right Fork of Miller Creek and monitoring for offsite contributions of
scdiment below the reclaimed lands. In 2012 PMC received approval to discontinue further water
monitoring on these three sites.

The refuse pile and associated topsoil stockpile areas were removed from the Star Point Mine
Permit in November of 2003, and permitted by Sunnyside Cogeneration Associates under Permit
(/007/0042 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
fencing of subsidence cracks and the repair of two small gullies on the slope north of the
reclaimed Clean Coal Stacking Tube. During 2003, PMC demonstrated that subsidence has
substantially ccased and through the permit amendment process reccived approval from DOGM
to discontinue further subsidence monitoring. Also in 2003, an amendment to discontinue color

infrared vegetation monitoring was approved by the Forest Service and DOGM.
Phase I bond rclcase for the Star Point Mine was approved on October 12, 2004.

In February of 2006 the Bureau of Land Management issued coal lease relinquishments for the
Star Point Minc Federal Coal Leases. ENCOHPORATED

JUL 29 2013
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Phase II bond rclease 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.

In 2011 and 2012 all subsidence monitoring stations and all disturbed areca boundary markers
were removed (rom the permit area.

In 2012 repairs were made to the main reclamation channel (SPRD-31) and a tributary channel
(SPRD-30) following the Seeley fire and subsequent thunderstorms.  The damage to the channels
was repaired back to the original reclamation design in October and November of 2012. The repair
ol the channel and subsequent seeding is considered an accepted husbandry practice. See Exhibit
761d of the permit for more information on this subject.

There are no remaining sediment 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 (Gentry Mountain Road). The roads that once supported the mining operation have
been reclaimed. transferred to Sunnyside Cogeneration Associates or in the case of County Road
290, used to support the postmining land uses. The roads are shown on Table 534.200a on
pages 500-70 and 71 in Volume 2 of the MRP and discussed in Section 542.600 on pages 500-
S80and 81 in Volume 2 of the MRP.

FFor information on As-Built Topography, Treatment and Cross Sections refer to Maps 542.200a
through 542.200h in Volume 2 of the Star Point MRP.

No augmented seeding has taken place since the initial seeding dates provided above.  Each

vear since the nitial seeding, the reseeded land has been inspected for noxious weeds and those
found have been either treated or removed.

IKxtended Responsibility Period

The Extended Responsibility Period for the Star Point Mine 1s 10 years after the last year of
augmented secding. The entre disturbed area within the Star Point Permit had been reclaimed
and seeded by the end of the year 2002. There has been no augmented seeding, fertilization,
nrigation or other work, excluding accepted husbandry practices since the initial seeding was
completed in 2002. The Extended Responsibility Period began in 2003 and reached the 10 year
mark at the end of 2012.

INCORPORATED
JUL 29 2013
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Vegetation Information

I'he vegetation of the reclaimed lands within the Star Point Permit meets or exceeds the
requirements ol the permit. The vegetative cover is diverse, effective and permanent. It is
comprised of species native to the area, at least equal in extent of cover to the natural vegetation
ol 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
orowth as the original vegetation. It is capable of self-regeneration and plant succession and is
compatible with the plant and animal species of the area.

PMC conducted detailed vegetation studies during the last two years of the Extended
Responsibility Period. These studies were conducted during the growing seasons in the years
2011 and 2012 as a means to monitor the success of the revegetation and to determine whether
on not Phase [1l 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 usc 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 warrant Phase [1I bond release.

Sediment Yield Information

'o demonstratc that the reclaimed area will generate the same amount or less sediment than the
undisturbed condition, the revised universal soil loss equation (RUSLE) was used.

'he revised universal soil loss equation takes into several factors in determining the sediment
vield for an arca. The factors involved are: 1) rainfall-runoff erosivity, 2) soil erodibility, 3)

length of slope. 4) cover management, and 5) support practice.

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

Conclusion

As authorized by R645-301-880.300, Phase Il Bond Release should be approved based on the
Permittee meeting vegetation and water quality requirements in accordance with the mining and
reclamation plan.

INCORPORATED
JuL 29 2013
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Appendix 1

Vegetation Monitoring Years 9 and 10
For Phase III Bond Release
Star Point Mine
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Vegetation Monitoring Year 10
For Phase III Bond Release
Star Point Mine
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Revegetation Monitoring
for
Phase III Bond Release
Year 2 (2012)

at the
Star Point Mine
for
Plateau Mining Corporation
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Prepared by

MT. NEBO SCIENTIFIC, INC.

330 East 400 South, Suite 6
P.0O. Box 337
Springyville, Utah 84663
(801) 489-6937

A

by

Patrick Collins, Ph.D.

for

PLATEAU MINING CORPORATION
P.O. Box 592
Orangeville, Utah 84537
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INTRODUCTION

Study Rationale

This report contains data and information from quantitative sampling in 2012, or Year 2 of a
two-year study period on the vegetation at the reclaimed Star Point Mine site in eastern
Utah. Year 1(2011) 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, Gas & Mining (DOGM).

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
“Responsibility Period”, prescribes at least 10 years following reclamation before the mine
operator can submit a request for Final or Phase Il 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 Gentry Mountain approximately 23 miles southwest of Price, Utah. Historically, coal
mining at the Star Point Mine began in 1916. Coal was shipped to the town of Wattis by 1917
when a railroad was completed there. In 1967, a company called Plateau Limited opened a
new mine in the area. By 1971, another company, United Nuclear, purchased the mine.
Finally, in 1980, Plateau Mining Company bought and mined the properties. The current
permittee, Plateau Mining Corporation, began final reclamation of the mine site in 2001, with

final seeding for revegetation finalized in 2003. INCORPORATE
1 ind Ol _r
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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 2006 (Year 4), 2008 (Year 6) 2010 (Year 8)

and as mentioned 2011 (Year 9).

METHODS

Methodologies used for sampling have been consistent between sample years and were
performed in accordance with the guidelines provided by DOGM. The reclaimed areas were
sampled 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, 2011 and 2012, 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
ﬁNCC)RDDRATE@
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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. 2008).

Density

In 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. In 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 5x25 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. "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. _
INCORPORATED
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Diversity and Similarity Indices

There are several well-documented methods to assess diversity and similarity in plant
communities. The Motyka Index is a modified form of the Sorenson Index, both similarity

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

2MW
IS, =(—<""_ %100
Mo (MA+MB)

where,

MW =¥’ of the smaller quantitative values of species of two communities,
MA = ¥ of the quantitative values of all species in one community,
MB = Y 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 Diversity Index is an effective diversity measurement and is computed using the

following equation:

1/Y pi*
where,
pi is the proportion of sum frequency contributed

by the ith 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 average number of species

encountered at each quadrat.
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Sample Size & Adequacy

Sampling adequacy was calculated using the formula given below.

2.2
t°s
nMIN=
(dx)?
where,

nMIN = minimum adequate sample
t = appropriate confidence t-value
s = standard deviation
X = sample mean
d = desired change from mean

Confidence levels were calculated at 80% and 90% (t) with the desired change from the mean
(d) placed at 0.10. Sample sizes were, however, also based on the size of each subdivision

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

Photographs

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

this report. N
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RESULTS

Sample Areas

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: 1) Sagebrush Areas, 2) 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 2011 and 2012 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 VEGETATION SAMPLE AREA MAPS and
COLOR PHOTOGRAPHS OF THE SAMPLE AREAS). The following table shows the three

vegetation types and subdivisions within them.

Table 1: Sample area subdivisions of each reclaimed type.

Reclaimed Sagebrush Reclaimed Mtn Grassland Reclaimed Saltbush
Area A Area E Area |

Area B Area F

Area C Area G (pre- & post-SMCRA)

AreaD (area was sold and removed Mudwater Canyon
from the permit area)

Corner Canyon
Area H

JUL 28 2013
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Reference Areas

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

Table 2. 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 2: Reference areas and their
respective reclaimed areas.

Reference Areas

Reclaimed Areas

Sagebrush

Area A
Area B
Area C
Area H

Mountain Grassland

Area E

Area F

Area G

Mudwater Canyon
Corner Canyon

Saltbush

Area |

Results of Separated Data

General comparisons between reclaimed types and within each community type for the 2012

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

provided for each reclaimed area as well as the reference areas (Tables 4 through 54). Table

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

study.
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Table 3: Separated data locator at the Star Point Mine site (2012).

SAMPLE Sub- Cover by Total Cover Composition Woody Production
AREA Division Species Species

Density
Reclaimed A Table 4 Table 5 (A) Table 5 (B) Table 6 n/a
Sagebrush
Reclaimed B Table 7 Table 8 (A) Table 8 (B) Table g9 n/a
Sagebrush
Reclaimed C Table 10 Table 11 (A) Table 11 (B) Table 12 Table 13
Sagebrush
Reclaimed H Table 28 Table 29 (A) Table 29 (B) Table 30 Table 31
Sagebrush
Reclaimed E Table 14 Table 15 (A) Table 15 (B) Table 16 n/a
Mountain
Grassland
Reclaimed F Table 17 Table 18 (A) Table 18 (B) Table 19 Table 20
Mountain
Grassland
Reclaimed G (pre-SMCRA) Table 21 Table 22 (A) Table 22 (B) Table 23 n/a
Mountain
Grassland G (post-SMCRA) Table 24 Table 25 (A) Table 25 (B) Table 26 Table 27
Reclaimed Mudwater Table 36 Table 37 (A) Table 37 (B) Table 38 n/a
Mountain Canyon
Grassland
Reclaimed Corner Canyon Table 39 Table 40 (A) Table 40 (B) Table 41 Table 42
Mountain
Grassland
Reclaimed | Table 32 Table 33 (A) Table 33 (B) Table 34 Table 35
Saltbush
Sagebrush n/a Table 43 Table 44 (A) Table 44 (B) Table 45 Table 46
Reference
Area
Mountain n/a Table 47 Table 48 (A) Table 48 (B) Table 49 Table 50
Grassland
Reference
Area
Saltbush n/a Table 51 Table 52 (A) Table 52 (B) Table 53 Table 54
Reference
Area
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Dominant Plant Species

In 2012, 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 (Chrysothamnus nauseosus), fourwing saltbush (Atriplex
canescens), shadscale (A. confertifolia), winterfat (Ceratoides lanata) and big sagebrush
(Artemisia tridentata). Dominant forbs here consisted of: Pacific aster (Aster chilensis),
northern vetch (Hedysarum boreale), Lewis flax (Linum lewisii) and Palmer penstemon
(Penstemon palmeri). The most important grasses in these reclaimed areas were thickspike
wheatgrass (Elymus lanceolatus), bluebunch wheatgrass (E. spicatus), 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 (Eriogonum corymbosum), Antelope bitterbrush
(Purshia tridentata), rubber rabbitbrush and curl-leaf mountain mahogany (Cercocarpus
ledifolius). The dominant forbs in this community were Lewis flax, Pacific aster and Palmer
penstemon. The most important grasses here were: Great Basin wildrye (Elymus cinereus),
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

14,17, 21, 24, 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 32.

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

by a wide margin was big sagebrush. In 2012, the only forb present in the sample quadrats
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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 (Chrysothamnus viscidiflorus). Although forbs were relatively
unimportant here, the dominants were: yarrow (Achillea 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 Gardner saltbush (Atriplex gardneri), followed distantly by shadscale. Forbs were again
relatively unimportant here and were not present in the sample quadrats in 2012. The only
grasses present in the sample quadrats was Salina wildrye. For alist 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, 11 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,

22, 25,37 and 4o0.

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,
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but followed distantly by forbs (Table 44).

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

80%) as shown in the composition, but shrubs and forbs were also represented (Table 48).

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

shrubs and grasses, with few forbs (Table 52).

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 separated data, then compared statistically later in the report

for the lumped (or combined data).

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 1illustrates the
total living cover in each Reclaimed Sagebrush Area as well as the Sagebrush Reference Area
(RF).

€I1G. 1: TOTAL LIVING COVER
Star Point Mine Site (2012)
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Figure 2 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.

FIG 2: TOTAL LIVING COVER
Star Point Mine Site (2012)
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FIG. 3: TOTAL LIVING COVER
STAR POINT MINE SITE (2012)
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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.

FIG. 4: WOODY SPECIES DENSITY
STAR POINT MINE SITE (2012)
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This same parameter for each Reclaimed Grassland Area and its density standard are shown

in Figure 5 (the figure shows both

pre=pre-SMCRA and pst=post SMCRA FIG. 5: WOODY SPECIES DENSITY
STAR POINT MINE SITE (2012)
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Finally, the woody species density for the Reclaimed Saltbush Areas along with the Saltbush

density standard are shown in Figure 6.

€IG. 6: DENSITY: RECLAIMED VS REFERENCE AREAS
STAR POINT MINE SITE (2012)
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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 Figure 7.



Next, the production of the Reclaimed Mountain

Grasslands and its associated reference area are

shown graphically in Figure 8.

FIG. B: ANNUAL BIOMASS PRODUCTION (Post-SMCRA)
STAR POINT MINE SITE (2012)
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Lastly, the production of the Reclaimed Saltbush

Areas can be compared to the Saltbush Reference

Areain Figure 9.
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FIG. 9: ANNUAL BIOMASS PRODUCTION (Post-SMCRA)

Star Point Mine Site (2012)
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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 Index

STAR POINT MINE (2012)
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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 observe the successes
(or failures) 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 67.

Results of Lumped Data

There has been a significant amount of vegetation data collected at the Star Point Mine site
in 2012 (and 2011) 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.
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To begin, it may seem logical to simply lump all the Reclaimed Sagebrush sites together into

one dataset, then all the Reclaimed Mountain Grassland 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 Surface 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

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

i Pre-SMCRA

(B} Reclaimed Sagebrush
i Area A
ii. Area B

b. Reclaimed Mountain Grassland
i Area E
ii. Area G
iii. Mudwater Canyon

o Post-SMCRA
a. Reclaimed Sagebrush
i Area C
ii. Area H
ol Reclaimed Mountain Grasslands
i Area F

ii. Area G (Area G has both pre- and
post-SMCRA areas)

iii. Corner Canyon
(el Reclaimed Saltbush

i. Area |

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

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



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, G & Mudwater Canyon) was estimated at 61.47% (Table 60). 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, G & Mudwater Canyon) was estimated
at 2,962 plants per acre (Table 61). 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 64.17% (Table 57). The total living cover for the Reclaimed Mountain
Grassland Areas (Areas F, G & Corner Canyon) was estimated at 62.88% (Table 62). And
finally, the post-SMCRA Saltbush Area (Area I) had a total living cover of 60.90% (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 Grassland Areas
(Areas F, G & Corner Canyon) was estimated at 2,327 plants per acre (Table 63). Lastly, the
post-SMCRA Saltbush Area (Area I) had a density 4,587 (Table 66).

Annual Biomass Production in the post-SMCRA Areas

mn

Annual biomass production was only sampled in the post-SMCRA sites. The combip;&(dp‘\?:mgm ATED
Reclaimed Sagebrush Areas (Areas C & H) was estimated at 1,328.17 pounds per acre iTabl{)eS 2013

| A
59). The production for the Reclaimed Mountain Grassland Areas (Areas F, G & Corne“‘\"
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Canyon) was estimated at 1,232.53 pounds per acre (Table 64). Lastly, the Saltbush Area
(Area I) had a productivity estimate of 973.74 pounds per acre (Table 67).

Reference Areas

Total Living Cover

The total living cover for the Sagebrush Reference Area was estimated at 45.70% (Table 44).
The total living cover for the Mountain Grassland Reference Area was estimated at 54.33%

(Table 48). And finally, the Saltbush Reference Area had a total living cover of 30.70% (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-determined success standard for this parameter was 2,000 plants per acrel”,
The density for the Mountain Grassland Reference Area was estimated at 1,470 plants per
acre (Table 49), but the pre-determined success standard for this parameter was also 2,000
plants per acre. Lastly, the Saltbush Reference Area had a density 3,574 (Table 53), and

again the pre-determined success standard for this parameter was 2,000 plants per acre.

Annual Biomass Production

The annual biomass production for the Sagebrush Reference Area was estimated at 835.02
pounds per acre (Table 46). The production for the Mountain Grassland Reference Area was
estimated at 698.33 pounds per acre (Table 50). Lastly, the Saltbush Reference Area had a
productivity estimate of 609.81 pounds per acre (Table 54).

©)

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. More details about this can be found in the MRP.
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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 71. Some success standards required Natural Resources Conservation
Service (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 cover; the
difference was significant statistically [Table 69 (A)]. In 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 2,000 individuals per acre indicated that the density of

the former was greater than the standard [Table 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 [Table 69 (B)].

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

combined and the pre-set standard of 2,000 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 [Table 69 (B)].
Reclaimed Mountain Grasslands (pre-SMCRA) vs. Reference Area

In 2012, when the total living cover of the pre-SMCRA Reclaimed Mountain Grassland Areas
combined was compared to Mountain Grassland Reference Area, the reclaimed areas had a

statistical greater value [Table 70 (A)].

A woody species density comparison of the pre-SMCRA Reclaimed Mountain Grassland
Areas combined and the pre-set standard of 2,000 indicated that the density of the former
was greater than the standard [Table 70 (A)].

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 2012 [Table 70 (B)].

In a woody species density comparison between the post-SMCRA Reclaimed Mountain
Grassland Areas combined and the pre-set standard of 2,000 individuals per acre, the

reclaimed areas had about 16 percent more plants [Table 70 (B)].

When the annual biomass productivity of post-SMCRA Reclaimed Mountain Grassland
Areas combined was compared statistically with the Mountain Grassland Reference Area,
the difference was statistically significant — the reclaimed areas had much more annual

biomass production [Table 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 [Table 71 (A)].

A woody species density comparison of the post-SMCRA Reclaimed Saltbush Areas and the
pre-set standard of 2,000 indicated that the density of the reclaimed areas was much
greater than the standard [Table 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 [Table 71].
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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 2012 data presented herein,
along with that previously reported for 2011, can be used to determine whether or not the
mine site has met revegetation success standards and may warrant Phase IIl 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 Ill Bond Release.

To conclude, although the complete datasets for 2011 were previously reported and have
not been included in this report, the following information summarizes these results and
compares them with the 2012 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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Fig. 16: Summary Information for the Pre-SMCRA Reclaimed Sagebrush and Reference Areas (2011 & 2012)
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Table 4: Star Point Mine. Living Cover and Frequency by Plant Species (2012).

Reclaimed Sagebrush Area A n=60
Mean Standard Percent
Percent Deviation Frequency
TREES & SHRUBS
Acer glabrum 0.17 0.90 3.33
Artemisia tridentata 0.92 3.93 6.67
Atriplex canescens 2.92 11.08 8.33
Atriplex confertifolia 4.17 11.59 15.00
Ceratoides lanata 2.25 7.15 13.33
Cercocarpus ledifolius 0.83 5.26| 3.33
Cercocarpus montanus 0.42 3.20 1.67
Chrysothamnus nauseosus 9.55 13.70 46.67
Symphoricarpos oreophilus 1.17| 4.60 6.67
FORBS
Artemisia dracunculus 1.28 4.66 8.33
Aster chilensis 0.83 5.18 5.00
Grindelia squarrosa 0.42 1.89 5.00
Hedysarum boreale 0.75 3.39 5.00
Linum lewisii 1.60 3.93 18.33
Machaeranthera canescens 0.08 0.64] 1.67
Melilotus officinalis 1.92 6.53 11.67
Penstemon palmeri 3.52 5.33 45.00
GRASSES
Agropyron cristatum 2.67 6.36| 16.67
Bromus carinatus 0.17 1.28 1.67
Elymus cinereus 1.33 7.68] 3.33
Elymus lanceolatus 7.05 12.39 33.33
Elymus salinus 3.50 11.08 11.67
Elymus spicatus 10.92 15.96| 41.67
Stipa hymenoides 0.75 3.63 5.00
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Table 5: Star Point Mine.

Total Cover and Composition (2012).

Reclaimed Sagebrush n=60
Area A
A. TOTAL COVER Mean| Standard
Percent Deviation
Understory 59.17| 12.08
Litter 8.00 3.44
Bareground 11.00 8.79
Rock 21.83 13.10
B. % COMPOSITION
Shrubs 36.89 27.46
Forbs 17.99 22.09
Grasses 4512 28.40

Table 6: Star Point Mine. Woody Species Density (2012).

SPECIES Individuals
Per Acre
Reclaimed Sagebrush =g
Area A
Acer glabrum 30.01
Amelanchier utahensis 45.01
Artemisia tridentata 360.11
Atriplex canescens 330.10
Atriplex confertifolia 480.15
Ceratoides lanata 240.08
Cercocarpus ledifolius 285.09
Cercocarpus montanus 45.01
Chrysothamnus nauseosus 1680.53
Gutierrezia sarothrae 15.00
Symphoricarpos oreophilus 90.03
TOTAL 3601.13
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Table 7: Star Point Mine
Species (2012).

. Living Cover and Frequency by Plant

Reclaimed Sagebrush n=20
Area B
Mean Standard Percent
Percent Deviation| Frequency
TREES & SHRUBS
Artemisia tridentata 1.00 4.36 5.00
Atriplex canescens 4.00 12.41 10.00
Atriplex confertifolia 2.50 6.42 15.00
Ceratoides lanata 0.50 2.18 5.00
Chrysothamnus nauseosus 3.50 6.34 30.00
Eriogonum corymbosum 2.00 6.20 10.00
FORBS
Grindelia squarrosa 0.25 1.09 5.00
Linum lewisii 2.50 5.12 20.00
Penstemon palmeri 2.00 4.30 20.00
GRASSES
Agropyron cristatum 8.00 12.88] 30.00
Elymus lanceolatus 6.25 12.93 20.00
Elymus salinus 7.25 17.64 15.00
Elymus spicatus 10.00 15.57] 40.00
Stipa hymenoides 3.25 8.41 15.00
L3
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Table 8: Star Point Mine.

Total Cover and Composition (2012).

Reclaimed Sagebrush =2l
Area B
A. TOTAL COVER Mean| Standard
Percent Deviation
Understory 53.00 13.82
Litter 7.75 2.49
Bareground 30.25 13.27
Rock 9.00 5.15
B. % COMPOSITION
Shrubs 22.50 20.69
Forbs 11.25 16.89
Grasses 66.25 20.81

Table 9: Star Point Mine .

Woody Species Density (2012).

Reclaimed Sagebrush
Area B

n=20

SPECIES

Individuals
Per Acre

Amelanchier utahensis

62.38

Artemisia tridentata

93.57

Atriplex canescens

311.92

Atriplex confertifolia

467.87

Ceratoides lanata

187.15

Cercocarpus ledifolius

31.19

Chrysothamnus nauseosus

998.13

Eriogonum corymbosum

280.72

Pinus edulis

31.19

Symphoricarpos oreophilus

31.19

TOTAL

2495.33
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Table 10: Star Point Mine. Living Cover and Frequency by Plant Species (2012).

n=30
Mean Standard Percent
Percent Deviation Frequency
TREES & SHRUBS
Amelanchier utahensis 1.00 5.39 3.33
Artemisia tridentata 1.00 5.39 3.33
Atriplex canescens 2.83 9.37 10.00
Atriplex confertifolia 1.17 4.78 6.67
Ceratoides lanata 3.50 9.14 16.67
Chrysothamnus nauseosus 11.83 17.25 40.00
FORBS
Artemisia dracunculus 1.00 3.27 10.00
Aster chilensis 1.67 8.10 6.67
Grindelia squarrosa 0.33 1.80 3.33
Hedysarum boreale 0.33 1.80 3.33
Linum lewisii 1.00 2.71 13.33
Penstemon palmeri 0.17 0.90 3.33
Viguiera multiflora 0.50 1.98 6.67
GRASSES
Agropyron cristatum 11.83 15.99 50.00
Bromus carinatus 0.50 2.69 3.33
Elymus lanceolatus 4.67 9.83 20.00
Elymus spicatus 21.17 21.63 66.67
Stipa_ hymenoides 2.00 7.59 6.67
Table 11: Star Point Mine. Total Cover
and Composition (2012).
n=30
A. TOTAL COVER Mean Standard
Percent Deviation
Understory 66.50 3.91
Litter 8.17 3.53
Bareground 14.80 6.12
Rock 10.53 4.99  oOR ATED
B. % COMPOSITION W
Shrubs 32.38  27.55 Lt
Forbs 7.33 16.60 o
g W9
Grasses 6029 2621 o Gas 8T
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Table 12: Star Point Mine . Woody Species Density (2012).

n=30

SPECIES Individuals
Per Acre

Amelanchier utahensis 46.20
Artemisia tridentata 184.78
Atriplex canescens 415.77
Atriplex confertifolia 207.88
Ceratoides lanata 947.02
Chrysothamnus nauseosus 923.92
Eriogonum corymbosum 23.10
Gutierrezia sarothrae 23.10
TOTAL 2771.77

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

(n=30; double sampling n=120)

Pounds/Acre
LIFEFORM MEAN STD. DEV.
Herbaceous 606.10 47412
Woody 786.57 675.15
TOTAL 1392.67 439.77




Table 14: Star Point Mine. Living Cover and Frequency by Plant Species (2012).

n=100
Mean Standard Percent
Percent Deviation Frequency
TREES & SHRUBS
Amelanchier utahensis 0.10 0.99 1.00
Artemisia tridentata 5.50 11.54 24.00
Cercocarpus ledifolius 0.65 3.98 3.00
Chrysothamnus nauseosus 5.70 14.83 16.00
Eriogonum corymbosum 3.80 10.61 16.00
Pseudotsuga menziesii 0.30 2.22 2.00
Purshia tridentata 2.50 6.26 15.00
Symphoricarpos oreophilus 0.10 0.99 1.00
FORBS
Achillea millefolium 1.50 5.07 10.00
Artemisia dracunculus 0.10 0.99 1.00
Aster chilensis 5.40 12.92 19.00
Grindelia squarrosa 0.55 2.22 6.00
Linum lewisii 2.55 5.63 23.00
Machaeranthera grindelioides 0.35 1.46 5.00
GRASSES
Agropyron cristatum 0.65 3.37 4.00
Bromus carinatus 3.20 8.47 19.00
Elymus cinereus 13.90 20.09 50.00
Elymus junceus 0.40 2.89 2.00
Elymus lanceolatus 7.20 13.39 32.00
Elymus salinus 1.55 6.88 6.00
Elymus spicatus 6.80 13.59 30.00
Poa pratensis 1.05 5.93 4.00
Stipa hymenoides 0.40 2.71 3.00
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Table 15: Star Point Mine.
Total Cover and Composition (2012).

n=100
A. TOTAL COVER Mean| Standard
Percent Deviation
Understory 64.25 10.11
Litter 7.35 3.04
Bareground 10.45 6.86
Rock 17.95 10.20
B. % COMPOSITION
Trees/Shrubs 29.68 27.49
Forbs 16.10 21.64
Grasses 54.22 29.46

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

n=100
SPECIES Individuals
Per Acre
Acer glabrum 7.97
Amelanchier utahensis 63.74
Artemisia tridentata 1051.69
Cercocarpus ledifolius 63.74
Chrysothamnus nauseosus 733.00
Chrysothamnus viscidiflorus 7.97
Ephedra viridis 23.90
Eriogonum corymbosum 509.91
Gutierrezia sarothrae 31.87
Populus tremuloides 15.93
Purshia tridentata 565.68
Pseudotsuga menziesii 79.67
Symphoricarpos oreophilus 31.87

TOTAL 3186.94 _oORATED
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Table 17: Star Point Mine. Living Cover and Frequency by Plant

Species (2012)
Reclaimed Mountain Grassland il
Area F
Mean Standard Percent

Percent Deviation Frequency
TREES & SHRUBS
Artemisia tridentata 2.38 7.33 12.50
Cercocarpus ledifolius 1.25 5.89 5.00
Chrysothamnus nauseosus 11.13 20.99 25.00
Purshia tridentata 2.63 5.12 22.50
Symphoricarpos oreophilus 0.25 1.56 2.50
FORBS
Achillea millefolium 1.00 4.21 7.50
Aster chilensis 4.00 7.60 27.50
Grindelia squarrosa 0.50 2.18 5.00
Hedysarum boreale 4.50 10.17| 20.00
Linum lewisii 1.38 3.53 15.00
Medicago sativa 1.13 5.64 5.00
Melilotus officinalis 17.38 14.01 77.50
Penstemon palmeri 0.75 2.63 7.50
GRASSES
Bromus carinatus 2.25 9.87 7.50
Dactylis glomeratus 1.25 5.89 5.00
Elymus cinereus 10.75 13.58 50.00
Elymus lanceolatus 1.38 5.81 7.50
Elymus spicatus 2.75 8.29 12.50

Table 18: Star Point Mine.

Total Cover and Composition (2012)

Reclaimed Mountain n=40

Grassland

Area F

A. TOTAL COVER Mean| Standard
Percent Deviation

Understory 66.63 6.16

Litter 7.13 2.71

Bareground 14.00 5.15

Rock 12.25 5.24

B. % COMPOSITION

Shrubs 26.67 31.87

Forbs 45.81 25.31

Grasses 27.53 24.07
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Table 19: Star Point Mine

. Woody Species Density (2012).

Reclaimed Mountain Grassland n=40
Area F
SPECIES Individuals
Per Acre
Acer glabrum 27.83
Artemisia tridentata 834.78
Cercocarpus ledifolius 92.75
Cercocarpus montanus 9.28
Chrysothamnus nauseosus 1205.80
Eriogonum corymbosum 9.28
Pseudotsuga menziesii 55.65
Purshia tridentata 677.10
Symphoricarpos oreophilus 55.65
TOTAL 2968.12
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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 Cover and Frequency by Plant Species (2012).

Reclaimed Mountain Grassland fimald
Area G (Pre-SMCRA)
Mean Standard Percent

Percent Deviation Frequency
TREES & SHRUBS
Artemisia tridentata 13.75 15.80 60.00
Cercocarpus ledifolius 5.50 13.31 15.00
Machaeranthera canescens 0.25 1.09 5.00
Pseudotsuga menziesii 1.25 5.4 5.00
Purshia tridentata 1.25 3.1 15.00
Symphoricarpos oreophilus 0.75 2.38 10.00
FORBS
Aster chilensis 6.50 9.50 45.00
Astragalus cicer 0.25 1.09 5.00
Linum lewisii 2.75 6.80 25.00
Penstemon palmeri 0.50 1.50 10.00
GRASSES
Elymus cinereus 22.25 16.77 80.00
Elymus spicatus 7.00 7.97 50.00
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Table 22: Star Point Mine.

Total Cover and Composition (2012).

Reclaimed Mountain =20

Grassland

Area G (Pre-SMCRA)

A. TOTAL COVER Mean| Standard
Percent Deviation

Understory 62.00 10.54

Litter 10.00 3.16

Bareground 12.00 6.40

Rock 16.00 7.84

B. % COMPOSITION

Trees/Shrubs 36.76 23.76

Forbs 17.14 20.70

Grasses 46.09 26.89

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

Reclaimed Mountain Grassland

Area G (Pre-SMCRA)

n=20

SPECIES

Individuals
Per Acre

Artemisia tridentata

1647.49

Cercocarpus ledifolius

24712

Chrysothamnus nauseosus

164.75

Eriogonum corymbosum

41.19

Pseudotsuga menziesii

205.94

Purshia tridentata

453.06

Symphoricarpos oreophilus

494.25

TOTAL




Table 24: Star Point Mine. Living Cover and Frequency by Plant Species (2012)

Reclaimed Mountain Grassland n=ad
Area G (Post SMCRA)
Mean Standard Percent
Percent Deviation Frequency
TREES & SHRUBS
Amelanchier utahensis 0.50 2.69 3.33
Artemisia tridentata 3.07 12.77 10.00
Cercocarpus ledifolius 1.17) 4.78 6.67
Cercocarpus montanus 0.27 1.44) 3.33
Chrysothamnus nauseosus 3.17| 10.12 13.33
Purshia tridentata 0.67| 2.49 6.67
Symphoricarpos oreophilus 0.33 1.25 6.67
FORBS
Aster chilensis 5.00 11.25 20.00
Astragalus cicer 2.50 6.68] 13.33
Linum lewisii 6.17 6.01 60.00
Penstemon palmeri 417 5.18 46.67
GRASSES
Elymus cinereus 26.33 17.60 86.67
Elymus spicatus 5.67| 8.73 36.67
Table 25: Star Point Mine.
Total Cover and Composition (2012).
Reclaimed Mountain m=al
Grassland
Area G (Post SMCRA)
A. TOTAL COVER Mean| Standard
Percent Deviation
Understory 59.00 11.79
Litter 8.33 2.36
Bareground 12.33 5.73
Rock 20.33 7.63
B. % COMPOSITION
Shrubs 15.26 26.83
Forbs 30.51 21.92
Grasses 54.23 28.31
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Table 26: Star Point Mine

. Woody Species Density (2012).

Reclaimed Mountain Grassland n=30
Area G (Post SMCRA)
SPECIES Individuals
Per Acre
Amelanchier utahensis 29.08
Artemisia tridentata 261.76
Cercocarpus ledifolius 276.30
Cercocarpus montanus 43.63
Chrysothamnus nauseosus 465.34
Eriogonum corymbosum 14.54
Purshia tridentata 508.97
TOTAL 1745.04

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

Reclaimed Mountain Grassland
Area G (Post SMCRA)

LIFEFORM

Herbaceous
Woody

TOTAL

Pounds/Acre

(n=30)

MEAN STD. DEV.

1349.74 684.67
286.58 715.12
1636.32 914.49
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Table 28: Star Point Mine. Living Cover and Frequency by Plant Species

(2012).

Reclaimed Sagebrush n=30
Area H
Mean Standard Percent
Percent Deviation Frequency
TREES & SHRUBS
Atriplex canescens 6.33 13.10 23.33
Ceratoides lanata 3.17| 8.90 16.67
Chrysothamnus nauseosus 17.50 19.57 53.33
FORBS
Bassia scoparia 1.83 5.24 13.33
Medicago sativa 0.33 1.80 3.33
Penstemon palmeri 0.17 0.90 3.33
GRASSES
Agropyron cristatum 19.17| 18.53 63.33
Bromus tectorum 0.50 2.69 3.33
Elymus lanceolatus 3.50 8.58 16.67
Elymus spicatus 8.83 12.89 43.33
Stipa comata 0.50 2.69 3.33
Table 29: Star Point Mine.
Total Cover and Composition (2012).
Reclaimed Sagebrush il
Area H
A. TOTAL COVER Mean| Standard
Percent Deviation
Understory 61.83 7.69
Litter 12.33 5.73
Bareground 17.33 7.93
Rock 8.50 5.94
B. % COMPOSITION
Shrubs 42.96 26.86
Forbs 4.38 10.32
Grasses 52.66 30.04 B
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Table 30: Star Point Mine . Woody Species Density (2012).

Reclaimed Sagebrush n=30
Area H
SPECIES Individuals
Per Acre
Artemisia tridentata 24 .47
Atriplex canescens 440.51
Atriplex confertifolia 195.28
Ceratoides lanata 1443.89
Chrysothamnus nauseosus 1443.89
TOTAL 2936.74

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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Table 32: Star Point Mine. Living Cover and Frequency by Plant Species (2012).

Reclaimed Saltbush s
Area |
Mean Standard Percent
Percent Deviation Frequency
TREES & SHRUBS
Reclaimed Saltbush
Amelanchier utahensis 0.90 6.30 2.00
Artemisia nova 1.20 4.96 8.00
Artemisia tridentata 0.10 0.70 2.00
Atriplex canescens 1.70 7.46 8.00
Atriplex confertifolia 7.40 11.06 38.00
Atriplex corrugata 0.80 2.89 8.00
Atriplex gardneri 0.30 2.10 2.00
Ceratoides lanata 0.50 2.50 4.00
Chrysothamnus nauseosus 3.70 6.77 34.00
Eriogonum corymbosum 0.70 3.16 6.00
FORBS
Aster chilensis 0.40 2.80 2.00
Grindelia squarrosa 0.20 1.40 2.00
Linum lewisii 0.30 1.55 4.00
GRASSES
Agropyron cristatum 2.00 5.74 12.00
Elymus junceus 0.70 4.90 2.00
Elymus lanceolatus 6.60 13.69 24.00
Elymus salinus 5.70 14.97 16.00
Elymus smithii 11.80 16.58 44.00
Elymus spicatus 14.30 17.46 50.00
Stipa hymenoides 1.60 5.87 8.00
Table 33: Star Point Mine. Living Cover
and Frequency by Plant Species (2012).
Reclaimed Saltbush n=50
Area |
A. TOTAL COVER Mean Standard
Percent Deviation
Understory 60.90 10.43
Litter 9.16 2.08
Bareground 20.40 8.77
Rock 9.54 4.53
B. % COMPOSITION opORATED
Shrubs 28.00 19.32 (N
Forbs 1.36| 5.08 y
Grasses 70.64 19.62 JUL j g l“\’s
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Table 34: Star Point Mine. Woody Species Density (2012).

Reclaimed Saltbush w5
Area |
SPECIES Individuals
Per Acre
Amelanchier utahensis 22.93
Artemisia nova 366.94
Artemisia tridentata 22.93
Atriplex canescens 229.34
Atriplex confertifolia 1903.50
Atriplex corrugata 321.07
Atriplex gardneri 114.67
Ceratoides lanata 114.67
Chrysothamnus nauseosus 986.15
Eriogonum corymbosum 504.54
TOTAL 4586.74

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

Reclaimed Saltbush
Area |

LIFEFORM

Herbaceous
Woody

TOTAL

(n=50)

Pounds/Acre

MEAN STD. DEV.

688.77
284.96

973.74

330.71

256.45
355.25
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Table 36: Star Point Mine. Living Cover and Frequency by Plant Species (2012).

Reclaimed Mountain Grassland n=30
Mudwater Canyon Area
Mean Standard Percent

Percent Deviation Frequency
TREES & SHRUBS
Pseudotsuga menziesii 0.17 0.90 3.33
Rosa woodsii 0.67 3.59 3.33
Rubus idaeus 0.23 1.26 3.33
FORBS
Achillea millefolium 0.17 0.90 3.33
Aster glaucodes 2.10 6.39 13.33
Cynoglossum officinale 0.47 1.31 13.33
Fragaria vesca 0.07 0.36 3.33
Geranium viscosissimum 10.93 8.88 80.00
Viguiera multiflora 0.40 1.52 6.67
GRASSES
Bromus carinatus 11.37 17.97| 46.67
Elymus lanceolatus 7.10 13.45 36.67
Elymus smithii 17.33 13.32 80.00
Festuca ovina 0.17 0.90 3.33
Phleum pratense 0.33 1.80 3.33
Poa pratensis 0.33 1.80 3.33
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Table 37: Star Point Mine. Living Cover
and Frequency by Plant Species (2012)

Reclaimed Mountain n=30

Grassland Mudwater

Canyon Area

A. TOTAL COVER Mean| Standard
Percent Deviation

Understory 51.83 15.78

Litter 717 3.08

Bareground 14.33 793

Rock 26.67| 13.31

B. % COMPOSITION

Trees/Shrubs 2.15 6.78

Forbs 28.20 18.93

Grasses 69.65 18.02

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

Reclaimed Mountain Grassland el
Mudwater Canyon Area
SPECIES Individuals
Per Acre
Acer glabrum 215.67
Juniperus communis 16.59
Lonicera involucrata 49.77
Populus tremuloides 82.95
Pseudotsuga menziesii 49.77
Ribes aureum 116.13
Ribes viscosissimum 116.13
Rosa woodsii 580.65
Rubus idaeus 1675.59
Symphoricarpos oreophilus 232.26
TOTAL 3135.51
sd 3815.89
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Table 39: Star Point Mine. Living Cover and Frequency by Plant Species (2012).

n=10
Mean Standard Percent
Percent Deviation Frequency
TREES & SHRUBS
Symphoricarpos oreophilus 4.00 8.31 20.00
FORBS
Cirsium sp. 0.90 1.58 30.00
Cynoglossum officinale 0.20 0.60 10.00
Geranium viscosissimum 6.10 7.29 6.00
Viguiera multiflora 0.20 0.60 10.00
GRASSES
Elymus lanceolatus 4.80 6.58 40.00
Elymus smithii 37.80 10.27| 100.00
Phleum pratense 5.50 9.60 30.00
Table 40: Star Point Mine. Living Cover and Frequency
by Plant Species (2012)
n=10
A. TOTAL COVER Mean Standard
Percent Deviation
Understory 59.50 10.59
Litter 9.00 3.00
Bareground 10.00 3.87
Rock 21.50 7.09
B. % COMPOSITION
Shrubs 5.48 11.27
Forbs 12.12 11.44
Grasses 82.40 15.19
Jub =
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Table 41: Star Point Mine . Woody Species Density (2012).

n=10

SPECIES Individuals
Per Acre

Chrysothamnus nauseosus 90.53
Lonicera involucrata 120.71
Pseudotsuga menziesii 30.18
Rosa woodsii 30.18
Symphoricarpos oreophilus 935.47
TOTAL 1207.06

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

(n=10)

Pounds/Acre
LIFEFORM MEAN STD. DEV.
Herbaceous 296.34 151.71
Woody 79.24 204 .53
TOTAL 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
Mean Standard Percent
Percent Deviation| Frequency
TREES & SHRUBS
Artemisia tridentata 18.74 13.05 86.00
Chrysothamnus nauseosus 0.20 1.40 2.00
Gutierrezia sarothrae 0.80 2.32 10.00
Pinus edulis 0.30 2.10 2.00
FORBS
Machaeranthera canescens 0.20 1.40 2.00
GRASSES
Agropyron cristatum 8.40 11.72 46.00
Bromus tectorum 0.40 2.20 4.00
Elymus salinus 7.00 14.63 24.00
Stipa hymenoides 9.66 11.45 52.00
Table 44: Star Point Mine. Living Cover
and Frequency by Plant Species (2012).
Sagebrush n=50
Reference Area
Understory 45.70 12.65
Litter 14.20 4.54
Bareground 37.70 12.32
Rock 2.40 2.09
B. % COMPOSITION
Shrubs 43.60 23.76
Forbs 0.50 3.50
Grasses 55.90 23.63
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Table 45: Star Point Mine . Woody Species Density

(2012).
Sagebrush =30
Reference Area
SPECIES Individuals
Per Acre
Amelanchier utahensis 65.58
Artemisia tridentata 6229.87
Chrysothamnus nauseosus 32.79
Gutierrezia sarothrae 163.94
Pinus edulis 65.58
TOTAL 6557.76

Table 46: Star Point Mine . Annual Biomass Production (2012).

Sagebrush
Reference Area

(n=50)

Pounds/Acre

LIFEFORM MEAN STD. DEV.
Herbaceous 504.55 309.42
Woody 330.47 302.00
TOTAL 835.02 335.40
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Table 47: Star Point Mine

. Living Cover and Frequency by Plant Species (2012).

Mountain Grassland n=30
Reference Area
TREES & SHRUBS Mean Standard Percent
Percent Deviation| Frequency
Artemisia tridentata 0.33 1.80 3.33
Chrysothamnus viscidiflorus 5.83 8.95 36.67
Eriogonum corymbosum 2.33 7.27 10.00
Gutierrezia sarothrae 0.17] 0.90 338
FORBS
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