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JuL 2 3 2013

DlV, OF OIL, GAS $ hIINING

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

Dear Mr. Haddock:

Plateau Mining (lorporation is hereby submitting two clean copies for its Phase III Bond Release for
incorporation into the Star Point Mine permit. This submittal includes all the required documentation
including 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 responsibilify penod has been met, vegetation infbrmation for the last
two years of the extended responsibilityperiod, sediment yreld information, public notice, landowner and
government agency notification letters, a reclamation certification and bond release calculations.

The only changes in this submittal from the original application are updated C1 and C2 forms, clean rather
than red-line strike-out pages frlr 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.

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

/nhJ,*
Authorized Aqent
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APPLICATIOF{ FOR COAL PERMIT PROCESSING

Penlit Change [ ]Jer.v Permit I Renewal I Exploration X Bond Release ffi Transfer f]

Permittee: PLATEALi NIINIT{G COBPOR:\TION

N{ine:
Title:

STAR POINT MINE Permit Ir[umber:
PHASE III BOND RELEASE CLEAN COPIES

c/007/0006

Descriptiotr, Include reason forapplication and timing required to implement:

PFI,\SE III BOND RELEASE

Instructions:
I ves f] t'Jo
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If you answer yes to any of the first eight questions, this application may require Publ i c Notice nublication.
1. Chan-ee in the size of the Permit Area? Acres: Disturbed Area: f, in..*ure f decrease.

2. [s the application submitted as a result of a Division Order? DO#
3. Does tlre application include operations outside a previously identified Cumr.rlative Hydrologic Impact Area?
4. Does tlie applicatiori include operations in hydrologic basins otherthan as currently approved?
5. Does the application result from cancellation, reduction or increase of insurance or reclarnation bond?
6. Does tlre application require or inch,rde public notice pLrblicatiorr?

7. Does tlre application require or include ownership, control, right-of-entry, or compliance information?
8. Is ploposed activity r.vithin 100 feet of a public road or cemetery or 300 feet of an occupied dwelling?
9. Is the applicatiorr sLrbrrritted as a result of a Violation? NOV #

10. Is the application subrrritted as a resr"rlt of other laws or regulations or policies?
E.rpIuirt:

Does the applicatiorr af,fect the surface landowner or change the post mining land use?

Docs tlie applicatiorr require or inch-rde underground design or mine seqLrence arrd tirling? (Modification of R2P2)

Does tlre applicatiorr require or include collection and reporting of any baseline irrformation?
CoLrld the applicatiorr have any effect on wildlife or vegetation olrtside the current disturbed area2

Does the applicatiorr reqr-rire or inclr,rde soil removal, storage or placement?
Does the applicatiorr require or inclr-rde vegetation monitoring, removal or revegetation activities?
Does tl-re application require or inch"rde construction, modification, orremoval of sr:rface facilities?
Does the applicatiorr require or inch:de water monitoring, sediment or drainage control measures?
Does the applicatiorr require or inch-rde certified designs, maps or calculation?
Does the application require or inch;de sr"rbsidence control or monitoring?
Hrive reclamation costs for bonding been provided?
Docs the application involve a perennial stream, a stream buffer zone or discharges to a stream?
Does the application affect permits issr.red by other agencies or permits issr-red to other entities?
Does the application include confidential information and is it clearly marked and separated in the plan?
(3)reviewcopiesoftheapplication. IfthemineisonoradjacenttoForestServicelandpleasesubmitfour
u. ('fliese numbels include a copy for the Price Field Otfice)
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APPLICATIOI\ FOR COAL PERMIT PROCESSII\G
Detailed Schedule Of Changes to the Mining And Reclamation Plan

PLATE,\I }IINII,IG (]ORI'0ITA1'IONI)ernrittee:
N'linc:
'l-itlr::

S1-AIT P0I\'I'MINT] Permit Number: c/007i0006
PHASIT lll ll0l{D RELIIASII CLEAN COPIES

I)r'olrdc' a detailed listing of all changcs to thc Mining and Reclamation Plan, which is required as a rcsult ofthis proposed permit
irpplicirtion. Individualll' Iist all nraps and dlawings that are added, replaced, or removed from thc plan. Include changes to the table
ofcontcnts, section ofthc plan, or other information as needed to specifically locate. identify and revisc the existing Mining and
Rccllnrntion Plan. Includc page, sectiorr ond drawing number as part ofthe description.

DESCRIPTION OF MAP, TEXT, OR MATERIAL TO BE CHANGED
Table of Contents and page 800-2, Volunie 5, Section 800[ ,'tctct ffi Replace

ffi ,tctct I Replace

[ ,rctct I Replace

f ;\dd I Replace

f ,tctct f] Replacc

I nitd ! Replacc

[ ,tctct ! Replacc

[ ,\dd ! Replacc

I i\clcl ! Replacc

[ 't,tcl ! Replacc

f],'tctct ! Replacc

! ,,rrlcl ! Replacc

[ ,rrtrt ! Replacc

[ ,'rctcl ! Replacc

! rrtl ! Replacc

! ,rctcl ! Replacc

! ,tclct ! Replacc

! ,,tclct ! Reptacc

!,+ctct ! Replacc

[ ,roo ! Replacc

[ ,,rctct ! Replace

[ ,raa f, Reptace

[ ,rctct I Replace

[ 'ritct ! Replace

[ ,rttl f Replacc

[ ,'r,tct I Replacc

[ ,,tctct f Replacc

[,,rctrt ! Rcplacc

l_l Rer-t.roue

l_l Renrove

l-l Rernove

l_l Remove

n Removc

! Remouc

l_l Rcmovc

l_l Rcmovc

l-l Rcrnovc

[-l Rgrrouc

[] Removc

[_l Rerrrovc

[-l Renrouc

|_l Rcrrrovc

T Rerloue

l-l Re'loue

l-l Rerlovc

T R"''rou"

T Re''.rou"

[-l Rerrroue

I Remoue

[-l Remo'e

[-l Ret'tot,e

l-l Retloue

n Remoue

n Ren.,oue

l_l Rer.r.toue

[-l Rcnrouc

Exhibit 800.200, Volume 5, Section 800

Anr other specific or sllecial instruction
N'lirring and Reclamation Plan.

required insertion of this proposal Received by Oil, Gas & Mining
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PMC wiil, fronr time to time. request reduction of the pertbrmance bond amount when circumstances
u'arrant a reduclion.

tt40. thru 840.520. GEI\ERAL TBRMS AND COI\DITIOI{S OF THE BOND.

The boncl nurchased Lrv PMC meets the General Terms and Conditions.

1150. thru 8s0.320. BOI\DING REQUIREMENTS FOR UI\DERGROUND.

The bond rvill remain in full force until the reclamation is completed as or-rtlined in the approved
Mining and Reclamation Plan, It is not anticipated that the bond will be fuily released less than five years
afier seeding of the disturbed acreage.

Long-term intensive agricuitur al postmining land use is not anticipated.

860. FORMS ()F BONDS.

tl(r0.100. thru 8(r0.120. SURETY BOI\DS.

The PM(' bond is a sr-rrety bond.

8(10.200. thru tl(r0.260. COLLATERAL BOI\DS.

PMC u ill not Lrse a collateral bond.

tl(r0.300. thru 1J60.380. SELF-BOI\DII\G.

PMC u rll not self bond.

870. thru 870.200. REPLACEMEI\T OF BOI\DS.

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

880. thru 880.932. REQIIIREMEI\T TO RELEASE PERFORMAI{CE BOI\DS.

PMC conrr-nits to the rcquirements of R645-301-880. through R645-301-880.932. Phase II bond
release was granted to PMC by tlie Division effective June 12, 2008, reducing the remaining bond amount
to $734,000 (scc Exhibit 880.100a). PMC received Phase III bond release on the 40 acres of land in SE/4
Slri4 Sec. 9, T. l-5 S., R. 8 E,. that was purchased by ConocoPhillips fbr use in natural gas production in
.lune of 2010 rctlucing the boncJ amount to $672,000 (see Exhibit 880.100b).. PMC now requests Phase
III bond release of'the entire remainins bond amount which is $672.000 (see Exhibit 880.200).

tt90. thru 890.400. TERMS AND COI\DITIONS FOR LIABILITY. INCORPORATED

JUL 2 s 2013

Div. of Oil, Gas & Mining

The certrlrcate of liability insurance is in Exhibit lll .100a (2).

Pase 800-2 "Revised 412013
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Phase III Bond Release
Plateau Mining Corporation

Star Point Mine
c/007 t0006

lntroduction

The Star Point Mine is located on GentryMountain approximately 23 miles southwest of Price,
lJtah on the east side of the Wasatch Plateau Coal Field. The Star Point Mine permit area is B7B0
rcres as shown on map 112.500a in Volume 1 of the MRP. The permit inch,rdes 87.3 acres within
tlre disturbed ar'ea boundary which can be seen on maps 542.200a,542.200b,542.200c, 542.2009
rrrrd 542.200h irr Volume 2 of the MRP.

Plateau Minirrg Corporation has completed Phase III of the approved reclanration plan for the
cutire remaining acreage at the Star Point Mine. This is based on nreeting the vegetation and
u'ater qr-rality rcquirements {br Phase III reclamation in accordance with the approved reclamation
plan.

ilre permit u,as renewed or January 28, 2012 and expires on January 28, 2017. The current

lrerformance lrond for the Star Point Mine is $672,000. This phase III bond release application is
rcquesting ftrll bond release.

Mining Historv

i\4ining operations began iri 1916 when the Wattis Brothers bought 160 acres from the United
States and devcloped the pr*rperty for coal production. The Lion Coal Conrpany operated Wattis
No.l and 2 urittes until the r:nd of 1963. There were no coal mining activities from 1964 until
I()61. Platearr Mining, Ltd operated the Star Point No.l mine in tl-re Hiawatha Coal Seam, and
tlre Star Point No.2 Mine in the Wattis Coal Seam, from 1967 throLrgh the fall of 1971. United
Nttclear Corpr-iration acquirt:C the Star Point Mine in the fall of 1971. Moden'rization of the coal
nrine started u hert the Liorr Deck portal area was expanded in October 1977. United l.{uclear
Corporation opcrated the rnine until July 1980. The cun ent Perm ittee, Plateau Mining
C'orporation (Pi\4C) operated the Star Point Mine from .Tuly of 1980 until is closure in February
o | 2ooo' 
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Iteclamation History

Irollowing tlrc pcrmanent ccssation of operations in 2000, PMC began reclanration activities.
Iteclamation irr 2000 dealt rvith: the demolition of the overland conveyor systenr and preparation
plant; the renroval of equipment and machinery from underground; the cleurolition, backfilling
lrrcl grading, arrrl reseeding ol'the 1.54 acres at the Mud Water ancl the Corner Canyon Fan sites;
rund the sealing of the portals at the Lion Deck. As a footnote to the backfilling and grading
rictivities at thc lemote fan sites, PMC eamed a 2001 Earlh Day Award for outstanding results
fbllowing applications of innovative environmental technology for backfilling remote locations
ll'om within thc mine (outside-in).

ILeclamation activities continued in 2001 with further demolition, backfilling and grading, and
reseeding actir ities on approximately 45 acres, which include the No. 1 Mine area encompassing
i5 acres and thc Unit Train Loadout and Silo area encompassing 10 acres.

DLrr-ing 2002. rie-nrolition, backfilling and grading, and revegetation operations were perfor-med
()lr approximatcly 49.0 acres. The reclaimed acres included 25.5 acres associated with the Lions
Dcck and Porrrl I Areas aurcl 23.5 acres associated with the Overland Conveyor and Main Channel
,,\r'eas. Also in 1002, a post nrining land use change was pemritted and achieved to facilitate the
irrstallation o1'tu'o coal bed ,lethane wells and utility corridor by ConocoPhillips within PMC's
lrcrrnit area. LJv the end of ?.002 the entire disturbed acreage within the penrit had been
rcclaimed ancl sceded. (ln 2()06 PMC received an Earth Day Award for this reclamation
irlcntifying or"rlstanding fiual reclamation of a pre-SMCRA site as the reason fbr the award).
,{lso, during 2(102, PMC dertronstrated that mining did not impact the hydrologic balance and
lhr-or,rgh the pennit amendment process received approval frorn DOGM to discontinue further
u'ater monitorirrg, on all but three water sample locations. These three remarining locations deal
u,ith the Norlh Fork of the Right Fork of Miller Creek and monitoring for offsite contributions of
sediment belou' the reclaimeci lands. In 2012 PMC received approval to discontinue further water
rronitoring on these three sites.

The refuse pile and associated topsoil stockpile areas were removed from tlre Star Point Mine
I)ermit in Novcrllrer of 200,i, and permitted by Sunnyside Cogeneration Associates under Permit
C/007/0042 for rrse as a fuel solrrce for their power generating facility. In 2003 activities
irrclr"rded the ablndonment ol'water monitoring wells, boreholes, and minor backfilling and/or
l-crrcing of sr,rbsiclence cracl<s and the repair of two srnall gullies on the slopc north of the
rcclairned Cle:rrr Coal Stacl<ing Tube. During 2003, PMC demor-rstrated that subsidence has
sLrtrstantially ccased and throLrgh the permit amendment process reccived approval from DOGM
to discontinr"re lirrtl-rer subsirlcnce rnonitoring. Also in 2003, an amendnrent to discontinue color
infi'ared vegetrrtion rnonitoring was approved by the Forest Sen'ice and DOCM.

l)hase I bond rclease for the Star Point Mine was approved on Octotrer 12,2004.

Irr February of'2006 the Bureau of Land Management issued coal
Star Point Minc Federal Coal Leases.

lease relinqr,rishments for the

iNCORPORATED
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I Phase II bond lelease for the Star Point Mine was approved on Janua ry 14,2009.

lri 2010,40 acles were renroved from the permit including 8 acres of distr-rrbed and reclaimed
larrd in order to I'acilitate the development of coal bed methane by CorrocoPhillips.

In 2011 and 2012 all subsiclence monitorine stations and all disturbed area boundar.,r markers
\\i ere remove(l liorn the pernrit area.

Irr 2012 repair-s \\'ere made to the rnain reclamation chamel (SPRD-31) and a tritrr"rtary channel
(SPRD-30) foll()\\/ing the Seeley fire and subsequent thunderstomrs. The damage to the channels
\\/as repaired lrlcl< to the original reclamation design in October and Noverltrer of 2012. The repair
o1'the channel unci subsequerrt seeding is considered an accepted husbandry pr-actice. See Exhibit
761d of the pelnrit for more information on this subject.

-fhere 
are no rcrnaining sedinrent control structures (ponds, silt fences, straw bales) or diversions

to be rernoved, The only structure approved to remain for the postmining land use is Cor-rnty

Road 290 (Gerrtry Mountain Road). The roads that once supporled the rnining operation have
been reclaimetl. transfened to Sunnyside Cogeneration Associates or in the case of County Road
290, used to supporl the postmining land uses. The roads are shown on Table 534.200a on

l)ages 500-70 arrd 71 in Volume 2 of the MRP and discussed in Section 542.600 on pages 500-
80and 81 in Volume 2 of the MRP.

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

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

)/ear since the initial seeding, the reseeded land has been inspected for noxious weeds and those
lbund have be cn either treat:d or removed.

Extended ltesponsilrility Period

The Extended ltesponsibilit5 Period for the Star Point Mine is l0 years after the last year of
irirgmented seetling. The eritrre disturbed area within the Star Point Pennit had been reclaimed
iurd seeded by the end of thc year 2002. There has been no alrgmented seeding, fertilization,
ir-r'igation or otlrcr work, exclLrding accepted husbandry practices since the initial seeding was
conrpleted in 2002. The Extcnded Responsibility Period began in 2003 and reached the 10 year
rrrark at the enrl of 2012.

INCORPORATED
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Vegetation lnformation
'[-he vegetatiorr o l't]re reclairrred lands within the Star Point Pemrit rlcets or cxceeds the
rcclr,rirements o t'the pemrit. 'f he vegetative cover is diverse, effective and perrlanent. It is
ctrrrrprised of species native to the are1 at least equal in extent of coverto the natural vegetation
trl-the area anii capatrle of s1alrilizingthe soil surface frorn erosion. The plaurt species is
compatible with the approvecl post mining land use and has the same seasoual characteristics of
growth as the oliginal vegetation. It is capable of self-regeneration and plant succession and is
cornpatible wrth the plant ar:tl animal species of the area.

PMC conductcil detailed vegetation studies during the last two years of the Extended
Responsibilit,v Period. Thesc studies were conducted during the growing seasons in the years
101 1 and 201 2 as a fireans to monitor the success of the revegetation and to detennine whether
on not Phase III bond release was appropriate. The reports from these studies (see Appendix 1)

present the mcthodology ancl 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 commlllirties at the Star Point Mine site have rnet or exceeded the revegetation success
standards and u arrant Phasc III bond release.

Sediment Yield Information

l'o demonstratu tliat the reclairled area will generate the samc amount or less sedirlent than the
Lrndisturbed ct-rnrlition, the revised universal soil loss eqr,ration (RUSLE) was nsed.

-[lre revised urrversal soil loss equation takes into several factors in detennining the sediment
vield for an area. The factors involved are: 1) rainfall-runoff erosir.ity,2) soil erodibility,3)
length of slope. 4) cover management, and 5) support practice.

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

Conclusiorr

,{s authorizecl bv R645-301 -880.300, Phase III Bond Release
Pcrrlittee meeting vegetatiori and water quality requirements
rcclanration pIrrn.

shoukl be approvecl based on the
in accordance with the mininq and
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Appendix I

Vegetation Monitoring Years I and 10
For Phase III Bond Release

Star Point lt{ine
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Vegetation Monitoring Year lil
For Phase III Bond Release

Star Point Mine
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Revegetation Monitoring
for

Phose III Bond Rel eose
Yeor 2 (?OI2)

of the
Stor Point lu\ine

for
Plotecu Mining Corporction
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MT. NEBO SC|ENTIFIC, fNC.

33o East 4oo South, Suite 6
P.O. Box 337

Springville, Utah 8+661
(8or) +8g-6glt

by

Patrick Collins, Ph.D.

for

PLATEAU MINING CORPORATION
P.O. Box 592

Orangeville, Utah 8+Sll
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INTRODUCTION

This report contains data and information from quantitative sampling in zot2, or Year z of a

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

Utah. Year r (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, Gas & 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 Phase 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 Gentry Mountain approximately zJ miles southwest of Price, Utah. Historically, coal

mining at the Star Point Mine began in r916. Coal was shipped to the town of Wattis by t9t7

when a railroad was completed there. In t 967, a company called Plateau Limited opened a

new mine in the area. By tg7t, another company, United Nuclear, purchased the mine.

Finally, in r9Bo, 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 zoo3. 
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I 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 (Vear 4), zooS (Year 6) zoto (Year 8)

and as mentioned zott (Year 9).

METHODS

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

performed in accordance with the guidelines provided by DOCM. 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, 2o11 and zotz, colors

used on the summary tables and graphs remain consistent.

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
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over the entire study area to adequately address and represent each study site as a whole.

Cover. Freouencv & 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 AUtah Flora (Welsh et al. zooS).

Densitv

-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. 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. "Double samplingf'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.
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U Diversity and Similarity lndices

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:

,tuo={ffi**r)x1oo

vhere,

MW = f of the smaller quantitative values of species of two communities,
MA = | of the quantitative values of all species in one community,
MB = f 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 Diyersfty Index is an effective diversity measurement and is computed using the

following equation:

tlLpi,
vhere,

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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Sampling adequacy was calculated using the formula given below.

flMIN= t2s2

(e)2

where,

nMfN = minimum adequate sample
t - appropriate confidence t-value
s = standard deviation
x = samPl€ 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.to. Sample sizes were, however, also based on the size of each subdivision

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

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

them have been submitted with this report.

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.
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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: r) 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 zott 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.

Reclaimed Mtn Grassland

Area E

Area F

Area G (pre- & post-SMCM)

Mudwater Canyon

Corner Canyon

Table t: le area subdivisions of each reclaimed

Reclaimed Sagebrush

Area A

Area B

Area C

fretrE (areawas sold and removed

from the permit areo)

Area H

Reclaimed Saltbush
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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 Crassland Area E

Area F

Area 6
Mudwater Canyon

Corner Canyon

Saltbush Area I

Ceneral comparisons between reclaimed types and withfn each community type for the zo12

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 S+). Table

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

study.
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Table r: data locator at the Star Point Mine site (rotz

SAMPLE

AREA

5ub-

Division

Cover by

Species

Total Cover Composition Woody

Species

Density

Production

Reclaimed

Sagebrush

A Table 4 Table 5 (A) Table 5 (B) Table 6 nla

Reclaimed

Sagebrush

B Table 7 Table 8 (A) Table 8 (B) Table 9 nla

Reclaimed

Sagebrush

c Table to Table rr (A) Table tr (B) Table rz Table t3

Reclaimed

Sagebrush

H Table z8 Table z9 (A) Table z9 (B) Table 3o Table 3t

Reclaimed

Mountain

Grassland

E Table t4 Table t5 (A) Table t5 (B) Table r 6 n/a

Reclaimed

Mountain

6rassland

F Table t7 Table t8 (A) Table t8 (B) Table t9 Table:o

Reclaimed

Mountain

6rassland

G (pre-StuCRn)

6 (post-SMCRA)

Table zt

Table z4

Table rz (A)

Table 15 (A)

Table zz (B)

Table z5 (B)

Table z3

Table z6

n/a

Table z7

Reclaimed

Mountain

Crassland

Mudwater

Canyon

Table 35 Table 37 (A) Table 37 (B) Table 38 n/a

Reclaimed

Mountain

Crassland

Corner Canyon Table 39 Table 4o (A) Table 4o (B) Table 4r Table 4z

Reclaimed

Saltbush

Table 3z Table 33 (A) rable 33 (B) Table 34 Table 35

Sagebrush

Reference

Area

nla Table 43 Table ++ (A) Table 44 (B) Table +5 Table 46

Mountain

Crassland

Reference

Area

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

Saltbush

Reference

Area

n/a Table 5r Table 5z (A) Table 5z (B) Table 53 Table 54
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Dominant Plant Species

In zor2, 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 nduseosus), fourwing saltbush (Atriplex

canescens), shadscale (A. confertifolia), winterfat (Ceratoides lanata) and big sagebrush

(Artemisia tridentata). Dominant forbs here consisted of: Pacific aster (Aster chflensfs),

northern vetch (Hedysarum boreale), Lewis flax (Linu m lewisii) and Palmer penstemon

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

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

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

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

and 28.

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

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

(Purshia tridentatc), rubber rabbitbrush and curl-leaf mountain mahogany (Cerco carpus

Iedifolius). 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

14,17,21,24,36 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 (flymus smithif), Salina wildrye

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

Saltbush Areas, refer to Tables jz.

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

by a wide margin was big sagebrush. In zotz, the only forb present in the sample quadrats
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was hoary aster (Machaeranthera conescens), 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 (Chrysothsmnus 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 Cardner saltbush (ntriplex 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 5t.

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,

zzt 25,37 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.

ln the Sagebrush Reference Area, grasses and shrubs were relatively close in proportion,
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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 a8).

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

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

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

above have been provided as a<jcfitional 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 comb ined 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 t illustrates the

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

(RF).
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Figure z shows the same parameter, total

living cover, for all the Reclaimed Mountain

Crassland 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.

trrc.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.
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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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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 withfn 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 throuEh 61.

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

in zorz (and zorr) 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 allthe Reclaimed Mountain Grassland sites to another dataset and so

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

d ifferent revegetation s uccess

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-face 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.

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

l. Pre-SMCRA
o. Recloimed Sogebrush

i. Areo A
ii. Areo B

b. Recloimed Mountoin Grosslond
Areo E

Areo G
iii. Mudwoter Conyon

Post-SMCRA
o. Recloimed Sogebrush

Areo C
ii. Areo H

b. Recloimed Mountoin Grosslonds
i. Areo F

ii. Areo G lnreo G has both pre- ond
post-SMCRA oreos)

iii. Corner Conyon
c. Recloimed Soltbush

Areo I

2.
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Total Living Cover in the pre-SMCRA Areas

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

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

Crassland Areas (Areas E, C & Mudwater Canyon) was estimated at 6r .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 A B)

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

the Reclaimed Mountain Crasslands 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 A H)

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

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

finally, the post-SMCRA Saltbush Area (Area 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

z,8gg plants per acre (Table 58). The density for the Reclaimed Mountain Grassland Areas

(Areas F, C & Corner Canyon) was estimated at z,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 Dost-SMCRA Areas

Annual biomass production was only sampled in the post-SMCRA sites. The combin€ORpOBATED

ReclaimedSagebrushAreas(AreasC&H)wasestimatedatl,3z8.rTpoundspll,t"{|,.f'f.S 
ZOtt

59). The production forthe Reclaimed Mountain Grassland Areas (Areas F, G & ComCP-
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Canyon) was estimated at1,z3'z.j3 pounds per acre (Table 6a). Lastly, the Saltbush Area

(Area l) had a productivity estimate of 97J.74 pounds per acre (Table 67).

Reference Areas

Total Living Cover

The total living cover for the Sagebrush Reference Area was estimated at 45.7o% (Table 44).

The total living cover for the Mountain Crassland Reference Area was estimated at 5433%

(Table 48). And finally, the Saltbush Reference Area had a total living cover of 3o.7o% (Table

52).

Woody Species Density

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

+5), but the pre-determined success standard for this parameter was 2,ooo plants per acre(').

The density for the Mountain Crassland Reference Area was estimated at 1,470 plants per

acre (Table 49), but the pre-determined success standard for this parameter was also 2,ooo

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,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 46). The production for the Mountain Crassland Reference Area was

estimated at 698.3j pounds per acre (Table 5o). Lastly, the Saltbush Reference Area had a

productivity estimate of 6o9.8t pounds per acre (Table 54).

(t) 
tt"'" predetermined 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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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 throu Eh lt Some success standards required Natural Resources Conservation

Service (N RCS) estimates. For the N RCS information required, refer to the APPEN DIX of this

report.

Statistica I 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 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 [rable 69 (B)].

A woody species density comparison of the

combined and the pre-set standard of 2,ooo

was greater fTable 69 (B)].

post-SMCRA Reclaimed Sagebrush Areas

indicated that the density of the reclaimed areas

IF{COFFORNff
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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 Crasslands (pre-SMCRA) vs. Reference Area

ln zorz, 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 lTable 70 (A)].

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

Areas combined and the pre-set standard of 2,ooo 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 Crasslands (post-SMCRA) vs. Reference Area

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

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

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

Crassland Areas combined and the pre-set standard of z,ooo individuals per acre, the

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

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

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 [Table 7o (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 z,ooo indicated that the density of the reclaimed areas was much

greater than the standard ffable 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 7t].
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SUMMARY & CONCLUSIONS

Subsequent to the long history of mining in the area, the sur-face 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 Responsibflity Period. The zotz 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 lll or Final Bond

Release.

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

Sagebrush, Mountain 6rasslands 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 repoft, the following information summarizes these results and

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

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

are
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Fig. r6: Summary lnformation for the Pre-SMCRA Reclaimed Sagebrush and Reference Areas (zorr & 2o12)
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Tabte 4: Star Point Mine. Living Cover and Frequency by Plant Species (20121.

Reclaimed Saqebrush Area A n=60

Mear
Percenl

Standarc
Deviatior

Percent
Frequencv

TREES & SHRUBS
Acer 0.1i 0.9( 3.33
Artemisia tridentata 0.9i 3.9: 6.67
Atrinlex canescens 2.9i 11.08 8.33
Atri nlex confe rtifol i a 4.11 11.5€ 15.00
Ceratoides lanata 2.21 7.1 13.33

Iedifolius 0.83 5.2e 3.33
montanus 0.42 3.2C 1.67

Ch rysothamn us nauseosus 9.55 13.7C 46.67

Svmphoricat 1.17 4.6C 6.67

FORBS
Artemisia dracunculus 1.28 4.6€ 8.33
Asfer chilensis 0.8 5.1t 5.00
Grindelia 0.42 1.8t s.00

boreale 0.7t 3.3S 5.00
Linum lewisii 1.6( 3.9i 18.33
M achaeranthe ra canescens 0.0t 0.6r 1.67

Melilotus officinalis 1.92 6.53 11.67

Penstemon 3.52 5.33 45.00

GRASSES
ropvron cristatum 2.67 6.3€ 16.67

Bromus carinatus 0.17 1.28 1.67

Elymus cinereus 1.33 7.6f 3.33
ilymus lanceolatus 7.05 12.39 33.33

salinus 3.5C 11.0t 11.67

Elymus spicafus 10.9t 15.9€ 41.67
ina h 0.75 3.6
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Table 5: Star Point Mine.
Total Gover and Com
Reclaimed Sagebrush
Area A
A. TOTAL COVER

B. olo COMPOSITION

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

SPECIES

Reclaimed Sagebrush
Area A
Acer glabrum

Amelanchier utahensis
Artemisia tridentata

Atri n I e x co n fe rt ifo I i a

Ceratoides lanata

s montanus
'hamnus nauseosus

Gutienezia sarothrae

Individuals
Per Acre

n=60

30.01

45.01
360.11
330.10
480.15
240.08
285.09

45.01

15.00
90.03
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Table l: Star Point Mine. Living Cover and Frequency by Plant
S 2012t.

Reclaimed Sagebrush
Area B

n=20

Mean
Percenl

Standarc
Deviatior

Percent
F

TREES & SHRUBS
Artemisia tridentata 1.0c 4.3t 5.00

Atriplex canescens 4.0( 12.41 10.00

Atri pl e x co nfe rtifo I i a 2.5( 6.42 15.00

Ceratoides lanata 0.5( 2.1t 5.00

hamnus nauseosus 3.sc 6.34 30.00

Eriogonum 2.0c 6.2C 10.00

FORBS
rindelia 0.2I 1.0€ 5.00

Linum lewisii 2.5( 5.12 20.00

Penstemon 2.0c 4.3C 20.00

GRASSES
vopvron cristatum 8.0c 12.8€ 30.00

Ianceolatus 6.25 12.92 20.00

sa/inus 7.2r 17.64 15.00

fus 10.0c 15.57 40.00

itioa hvmenoides 3.2! 8.41 15.00

\NCOFP::^T"
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Table 8: Star Point Mine.
Total Gover and Composition
Reclaimed Sagebrush
Area B
A. TOTAL COVER

B. Yo COMPOSITION

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

Reclaimed Sagebrush
Area B
SPECIES

AmElanchier utahensis
Artemisia tridentata
Atriplex canescens
Atrinlex confeftifolia
Ceratoides lanata
Cercocarpu s ledifoliu s

corymbosum
Pinus edulis

Individuals
Per Acre

62.38
93.57

311.92
467.87
187.15
31.19

998.13
280.72

31.19
31.19
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n=30

Mear
Percenl

Standarc
Deviation

Percent
Frequencv

TREES & SHRUBS
Amelanchier utahensis 1.0( 5.3€ 3.33
Artemisia tridentata 1.0( 5.3e 3.33
Atrinlex canescens 2.8i 9.3i 10.00
Atri nlex confe rtifol i a 1.1i 4.7t 6.67
Ceratoides lanata 3.5( 9.14 16.67
) h rysoth am n us nauseosus 11.8i 17.21 40.00

FORBS
Aftemisia dracunculus 1.0( 3.21 10.00
Asfer chilensis 1.67 8.1 6.67
Grindelia 0.3 1.8( 3.33

boreale 0.3 1.8( 3.33
Linum lewisii 1.0( 2.71 13.33
Penstemon palmeri 0.17 0.9c 3.33
Viauiera multiflora 0.s( 1.9t 6.67

GRASSES
roDvron cristatum 11.8i 15.9S 50.00

Bromus carinatus 0.s( 2.6e 3.33
Elvmus lanceolatus 4.61 9.8 20.00
Elvmus 21.1i 21.6 66.67

2.0( 7.5$

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

Table 11 : Star Point Mine. Total Gover
and Gomposition (201 2).
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A. TOTAL COVER

B. YO GOMPOSITION
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Table 12: Star Point Mine . Woody $pecies Density (2012).

SPECIES

Amelanchier utahensis
Artemisia tridentata
Atriplex canescens

confertifolia
Ceratoides lanata
Ch rysoth amn u s nauseosus

Gutienezia sarothrae

lndividuals
Per Acre

46.20
184.78
415.77
207.88
947.02
923.92

23.10
23.10

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
786.57 675.15

1392.67 439.77
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Reclaimed fVtrou ntai n Grassland
Area E

TREES & SHRUBS
Amelanchier utahensis
Aftemisia tridentata

ledifolius
amnus nauseosus

Pse
Purshia tridentata

FORBS
Achillea millefolium
Aftemisia dracunculus
Asfer chilensis
Grindelia

Machaeranthera

GRASSES
cristatum

Bromus carinatus
unereus

lanceolatus
sa/inus

Elymus
Poa

n=100

Percent
uen

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
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Table 15: Star Point Mine.
Total Cover and Com
Reclaimed Mountain
Grassland
Area E
A. TOTAL COVER

B. % GOMPOSITION

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

Reclaimed Mountain Grassland
Area E
SPECIES

Amelanchier utahensis
Artemisia tridentata

ledifolius
C h rysoth amn u s nauseosus

amnus viscidiflorus
Ephedra viridis

Gutierrezia sarothrae
tremuloides

Purshia tidentata
menziesii

lndividuals
Per Acre

7.97
63.74

1051.69
63.7 4

733.00
7.97

23.90
509.91

31.87
15.93

s65.68
79.67
31.87
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Table 17: Star Point Mine. Living Cover and Frequency by Plant

Reclaimed Mountain Grassland
Area F

TREES & SHRUBS
Artemisia tridentata
Cercocarpu s ledifoli u s

sothamnus nauseosus
Purshia tridentata

FORBS
Achillea millefolium
Asfer chilensis
Grindelia

boreale
Linum lewisii

safiva
Melilotus officinalis
Penstemon palmeri

GRASSES
Bromus carinatus

cnereuS
lanceolatus

Percent

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.s0

7.50
5.00

50.00
7.50

Table 18: Star Point Mine.
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table lgrStar Point Mine . Woody Species Density (2012).

Reclaimed Mountain Grassland
Area F

SPECIES

Artemisia tridentata
Cercocarpus ledifol iu s

montanus

Pseudofsusa menziesii
Purshia tridentata

lndividuals
Per Acre

27.83
834.78

92.75
9.28

1205.80
9.28

55.65
677.1Q

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
38s.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-SMCRA

Percent
uen

TREES & SHRUBS
Aftemisia tridentata 60.00

Iedifolius 15.00
M ach ae ranthe ra canescens 5.00

menziesii 5.00
Purshia tridentata 15.00

10.00

FORBS
Asfer chrlensrs 45.00
Astragalus crcer 5.00
Linum lewisii 25.00
Pensteman 10.00

GRASSES
cinereus 80.00

s0.00
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Table 22: Star Point Mine.
Total Gover and Com
Reclaimed Mountain
Grassland
Area G (Pre-SMGRA
A. TOTAL COVER

B. olo COMPOSITION

o Table 23: Star Point Mine . Woody $pecies Density (2012).

Reclaimed Mountain Grassland
Area G (Pre-SMCRA
SPECIES

Artemisia tridentata

corymbosum

Purshia tridentata

lndividuals
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 SMCRA

TREES & SHRUBS
Amelanchier utahensis
Artemisia tridentata

ledifolius
Cercocarpus montanus

amnus nauseosus
Purshia tridentata

FORBS
Asfer chrTensls

cicer
Linum lewisii
Penstemon palmeri

GRASSES
gnereus

Percent
uen

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 GOVER

B. % COMPOSIT|ON

Standard
Deviation
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Table 26: Star Point Mine . Woody Species Density (2012).

Reclaimed Mountain Grassland
Area G (Post SMCRA
SPECIES

Amelanchier utahensis
Artemisia tridentata
Cercocarpu s ledifol iu s

r?auseosus

Purshia tridentata

Individuals
Per Acre

29.08
261.76
276.30
43.63

465.34
14.s4

s08.97

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
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Table 28: Star Point Mine. Living Cover and Frequency by Plant Species
(20121.

Reclaimed Sagebrush
Area H

TREES & SHRUBS
Atriplex canescens
Ceratoides lanata

sothamnus nauseosus

Penstemon

GRASSES

Bromus tectorum
Elvmus lanceolatus

Percent
:quencv

23.33
16.67
53.33

13.33
3.33
3.33

63.33
3.33

16.67
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Reclaimed Sagebrush
Area H
A. TOTAL COVER

B. % COMPOSITION
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Table 30: Star Point Mine . Woody Species Density (2012).

Reclaimed Sagebrush
Area H
SPECIES

Artemisia tridentata
Atriplex canescens

confertifolia
Ceratoides lanata

thamnus nauseosus

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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e.LivingcoverandFrequencybyP|antSpecies(2012).

Reclaimed Saltbush
Area I

n=50

Mear
Percent

Standarr
Deviatior

Percent
Frequencv

TREES & SHRUBS
Reclaimed Saltbush
Amelanchier utahensis 0.9( 6.3( 2.00

Artemisia nova 1.2C 4.9( 8.00

Artemisia tridentata 0.1c 0.7( 2.00

x canescens 1.7C 7.4( 8.00

Atri pl ex confe rtifol i a 7.4C 11.0( 38.00
ta 0.8t 2.8f 8.00

Atriplex gardneri 0.3( 2.1 2.00

Ceratoides lanata 0.5( 2.5( 4.00

flauseosus 3.7t 6.71 34.00

E 0.7( 3.1( 6.00

FORBS
Asfer chlensls 0.4( 2.8( 2.00

Grindelia 0.2( 1.4( 2.00

Linum lewisii 0.3( 1.5f 4.00

GRASSES
roDvron cristatum 2.0( 5.7t 12.00

Elymus junceus 0.7( 4.9( 2.00

Elvmus lanceolatus 6.6( 13.6t 24.00

s sa/inus 5.7( 14.9t 16.00

Elvmus smithii 11.8t 16.5t 44.00

Elvmus spicafus 14.3( 17.4( 50.00
1.6( 5.8t

Table 33: Star Point Mine. Living Cover

Reclaimed Saltbush
Area I

A. TOTAL COVER

B. % COMPOSITION

Standard
Deviation

lNCTPFORATED
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Table 34: Star Point Mine. Woody Species Density (2012).

Reclaimed Saltbush
Area I

SPECIES

Amelanchier utahensis
Artemisia nova
Artemisia tridentata
Atriplex canescens
Atri n I e x confe rtifo I i a

Ceratoides |anata
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 .

Reclaimed Saltbush
Area I

LIFEFORM

Herbaceous
Woody

TOTAL

Annual Biomass Production (2012).

(n=50)

Pounds/Acre
MEAN STD. DEV.

688.77 256.45
284.96 355.25

973.74 330.71

Drv. o\ Or\' Gas &t'Jl\n\ng
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Tabtess: Star Point Mine, Living Cover and Frequency by Plant Species (2012).

Reclaimed Mountain Grassland
Mudwater Ganvon Area

n=30

Mean
Percenl

Standarc
Deviation

Percent
F

TREES & SHRUBS
Pseudofsuga menziesii 0.1i 0.9c 3.33
Rosa woodsii 0.67 3.5S 3.33
Rubus idaeus 0.23 1.28 3.33

FORBS
Achillea millefolium 0.1i 0.9( 3.33
Asfer 2.1C 6.3€ 13.33

noglossum officinale 0.4i 1.31 13.33
Fragaria vesca 0.0i 0.3( 3.33
G e ra n i u m viscosissimum 10.9 8.8t 80.00
Viauiera multiflora 0.4c 1.52 6.67

GRASSES
Bromus carinatus 11.3i 17.97 46.67

lanceolatus 7.1C 13.45 36.67
smithii 17.3 13.3t 80.00

Festuca ovina 0.17 0.9c 3.33
Phleum 0.3: 1.8C 3.33
)oa oratensis 0.3: 1.8C 3.33

INCORPOFNED

Jut ? e 2013

Div. of 0i\' Gas & M\ning
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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 Canvon Area
SPECIES

communis
Lonicera involucrata

tremuloides
menzrcsil

Ribes aureum
Rrbes viscosrssimum
Rosa woodsii
Rubus rdaeus

n=21

lndividuals
Per Acre

215.67
16.59
49.77
82.95
49.77

1 16.13
1 16.13
580.65

1675.59
232.26

3135.51

irtrr lt?DcnNED

.l'jt i T zs$
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Table 39: Star Point Mine. Living Gover and Frequency by Plant Species (2012).

TREES & SHRUBS

FORBS
Cirsium sn.
Cyn og loss u m offi c i n al e
Ge rani u m viscosissimum
Viguiera multiflora

GRASSES
lanceolatus

Elymus smithii

Table 40: Star Point Mine. Living Cover and Frequency

n=1 0

Percent
uenc

20.00

30.00
10.00
6.00

10.00

40.00
100.00

i1'.1':'t": 
'rilFATED

ruL i 
g 2st3

,Jrv. ol Ut\' [ias &t'Jl\n\ng

A. TOTAL COVER

B. % COMPOSITION

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

n=1 0

SPECIES lndividuals
Per Acre

nauseosus 90.53
Lonicera involucrata 120.71

menztesil 30.18
Rosa woodsii 30.18

s oreophilus 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

\NCCP9:::;T
JUL lg ru

O*' tt 
Oil'bas 

&$firnrns
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Table 43: Star Point Mine. Living Cover and Frequency by Plant Species (2012).

Sagebrush Reference Area

Percent
uen

TREES & SHRUBS
Artemisia tridentata 86.00

2.00
Gutierrezia sarothrae 10.00
Pinus edulrs 2.00

FORBS
M ach ae ranth era canescens 2.00

GRASSES
46.00

Bromus tectorum 4.00
Elymus sa/inus 24.00

52.00

INCOF'PCFNEDr* 
JuL't 

g 'ts$

Drv' of Or\' Gas U tt\rn\ng

Table 44: Star Point Mine. Living Gover

Sagebrush
Reference Area

B. Yo COMPOSITION

50



Table 45: Star Point Mine . Woody Species Density

Sagebrush
Reference Area
SPECIES

Amelanchier utahensis
Artemisia tridentata

thamnus nauseosus
Gutierrezia sarothrae
Pinus edulis

lndividuals
Per Acre

65.58
6229.87

32.79
163.94
65.58

Table 46: Star Point

Sagebrus h
Reference Area

LIFEFORM

Herbaceous
Woody

TOTAL

Mine . Annual Biomass Production (2012).

(n=50)

Pounds/Acre
MEAN STD. DEV.

504.55
330.47

835.02

309.42
302.00

335.40

\NCOFP::ffi"
IUL'I 

g Al
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Table 47: Star Point Mine. Living Cover and Frequency by Plant Species (20121.

Mountain Grassland
Reference Area
TREES & SHRUBS Percent

Aftemisia tridentata 3.33
viscidiflorus 36.67

Erioaonum 10.00

Gutierrezia sarothrae 3.33

FORBS
Achillea millefolium 10.00

6.67
Linum lewisii 3.33
M ach ae ranthe ra canescens 13.33

GRASSES
96.67

Koeleria macrantha 30.00

^.-FcOFNED

""; Lst$$

D\l' o\ O'\'QaB 
UNrinrng

Table 48: Star Point Mine. Living Gover

Mountain Grassland
Reference Area
A. TOTAL COVER

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

Mountain Grassland
Reference Area
SPECIES

Artemisia tridentata
viscidiflorus

montanus

Gutienezia sarothrae
menziesii

n=30

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
148.72

698.33

246.72
241.66

225.00

\NCCFF::ffi"
JUL 

,L T LT
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Table 51: Star Point Mine . Woody Species Density

Saltbush
Reference Area

SHRUBS
Artemisia nova

hamnus nauseosus

FORBS

GRASSES

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

2.00
8.00

70.00
2.00

54.00

. ^r-F?otrhIEDt*'iu' 
t s tt$

Drv' o\ Cil' Gas &\l\\f\\n$

Sa ltbush
Reference Area
A. TOTAL COVER

B. %COMPOSITION
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Table 53: Star Point Mine . Woody Species Density (2012).

Saltbush
Reference Area
SPECIES

Artemisia nova
At ri pl e x co nfe rtifo I i a
Atriplex

n=50

lndividuals
Per Acre

160.81
607.50

2680.15
89.34
17.87
17.87

sothamnus nauseosus

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

Saltbush
Referen ce Area

LIFEFORM

Herbaceous
Woody

TOTAL

(n=S0)

Pounds/Acre
MEAN STD. DEV.

155.05
454.76

609.81

206.21
375.1 0

251.77

INCOFPCRATED"' 
,u' I T t$$

DN' of Oil' Gas UNrrntng
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CoMBTNED BY TIME PERIOD (PRE-SMCRA VS. POST-SMCRA)

Tabfe 55: Star Point Mine. Comhined Data for Total
Cover (2012).

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

TOTAL LIVING COVER
SamPle size (n)= gg

SAMPLE ADEQUACY (nMlN)
80%t0.10=Ssamples

Table 56: Star Point Mine . Comhined Data for Woody Species
Density (2012).

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

Number of lndividuals Per Acre

SAMPLE ADEQUACY (nMlN)
80%r 0.10 = 38 samples
q0o/^+ O 1O = 63 qamnles

Standard
Deviation

1587.49

INCOFPORATED

JuL ? g 2013

Dw. of Or\' Gas & t'$ining
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Table 57: Star Point Mine. Gomhined Data for Total
Gover (2012).

Post-SMCRA
Reclaimed Sagebrush Area

TOTAL LIVING GOVER
Sample size (n) =
SAMPLE ADEQUACY (nMlN)
80%t0.10=2samples

Table 58: Star Point Mine . Comhined Data for Woody Species
Densitv I2O12l
Post-SMCRA
Reclaimed Sagebrush Areas
Includes. & Area H

Number of Individuals Per Acre

SAMPLE ADEQUACY (nMlN)
80%t 0.10 = 26 samples
QOo/^+ O 'lO = 43 samnles

Standard
Deviation

1162.26

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

Post-SMCRA
Reclaimed Sagebrush Areas
(lncludes: & Area H)

LIFEFORM

Herbaceous
Woody

TOTAL

Pounds/Acre
MEAN STD. DEV.

519.80 434.18
808.37 634.53

1328.17 468.42

Sample size (n) = 69
SAMPLE ADEQUACY (nMlN)
80%t 0.10 = 20 samples
90%t 0.10 = 34 samples

\NcoF'P-* ^-.:o
Its?s$

DW. o\ o\i' Gas unt\\n\ng
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Tabfe 60: Star Point Mine. Combined Data for Total Cover
(2012).

Pre-SMCRA
Reclaimed Mountain Grassland
Areas

Area E, Area G & Mudwater
Standard
Deviation

TOTAL LIVING GOVER 12.51

SAMPLE ADEQUACY (nMlN)
80%t0.10=Tsamples

Table 61: Star Point Mine . Comhined Data for Woody Species
Oensitv (r0t Z).

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

Number of lndividuals Per Acre Standard
Deviation

TOTAL 1365.02
Sample size (n) = 141

SAMPLE ADEQUACY (nMlN)
80%t 0.10 = 35 samples
900/^+ 0 10 - 57 samnles

INCOFPORATED

JuL ? g zs\3

D\v. of Or\' Gas & $J\ning
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Tabfe 62: Star Point Mine. Comhined Data for Total Cover
ea12l.
Post-SMCRA
Reclaimed Mountain Grassland
Areas
Includes: Area F Area G &

Standard
Deviation

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

Tabfe 63: Star Point Mine . Comhined Data for Woody Species
Oensitv (ZOt z)-

Post-SMCRA
Reclaimed Mountain Grass Land Areas
Includes: Area F, Area G &

Number of lndividuals Per Acre Standard
Deviation

TOTAL
Sample size (n) = 120
SAMPLE ADEQUACY (nMlN)
80%t 0.10 = 51 samoles
00o/"+ n 10 - 84 samnles

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
310.06

1232.53

672.45
605.73

737.91

Sample size (n) = 69
SAMPLE ADEQUACY (nMlN)
80%t 0.10 = 59 samples
90%t 0.10 = 97 samples

JuL'l 
s 

't$s

D\rr. 
of Oi\' Gas &'t'firntng
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Tabfe 65: Star Point Mine. Comhined Data for Total Cover
(2012).

Post-SMCRA
Reclaimed Saltbush Areas
Includes: Area I

Standard
Deviation

10.43TOTAL LIVING COVER

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

Table 66: Star Point Mine . Combined Data for Woody Species
Densitv {2012}-

PoSt.SMCRA
Reclaimed Saltbush Areas
lncludes: Area I

Number of Individuals Per Acre

TOTAL
SamPle size (n) = 50
SAMPLE ADEQUACY (nMIN)
80o/o! 0.10 = 30 samples
g0%+ 0 10 = 49 samoles

Standard
Deviation

1949.48

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

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

LIFEFORM

Herbaceous
Woody

TOTAL

Pounds/Acre
MEAN STD. DEV.

688.77 2s6.45
284.96 355.25

973.74 330.71

Sample size (n) = 56
SAMPLE ADEQUACY (nMlN)
80%t 0.10 = 19 samples
90%t 0.10 = 31 samoles I}ICOFPCRPSED

. JuL?g 
l$\3
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Table 68: Summary of revegetation success standards for success at the Star Point Mine
{source: from the Star Point Mine. Mininq & 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 plantsiac

(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

PoStSMCRA

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. aooroval)

(no pre-SMCRA)

(F.S. aooroval)

(no pre-SMCRA)

(F.S. approval)

\NCOFF::^T"
JUL [S ru

DN' of Or\' Gas UNrrntng
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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 (Gombined)
Total Living Cover
Density

x=57.63
x=3282.49

s=12.82
s=1587.79

s=12.65
s=n/a

n=80
n=80

Sagebrush Reference Area
Total Living Cover
Density

x=45.70
x=2000.00*

n=50
n=n/a

STATISTIGAL ANALYSES
Total Living Gover t=5.188
Density t=n/a

df=128
df=n/a

5[=p<0.001
SL=n/a

B. SAGEBRUSH AREAS (Post-$MGRA)
Reclaimed & Area H (Combined)
Total Living Cover x=64.17 s=6.53

s=1162.26
s=468.42

s=12.65
s=nla
s=335.40

n=60
n=60
n=60

Density
Production

r=2899.40
x=1328.17

Sagebrush Reference Area
Total Living Gover
Density
Production

x=45.70
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
dtn/a
dF108

g1_=p<0,001

$L=n/a
gl-=p<0.001

x= $ample mean, s = sample strandard deviation, n = sample size,
NS = non+ignificant, t = Student's t-value, df = degrees of fieedom,
SL = significance level, p = probability level, *= pre-detomtined standard

\NCOFPOFFSED
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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 Canyon (Gombined)
Total Living Cover x=61.47 s=12.51
Density x=2961.71 s=1365.02

n=1 50
n=141

n=30
n=n/a

Mountain Grassland Reference Area
Total Living Gover x=54.53
Density x=2000.00"

s=8.44
s=n/a

STATISTICAL ANALYSES
Total Living Cover
Density

t=2.906
t=n/a

df=178
df=n/a

g1-=p<0.00S

SL=n/a

B. MOUNTAIN GRASSLAND AREAS {Post-SMCRA}
Area F, Area G &
Total Living Cover
Density
Production

(Combined)
x=62.88
x=2326.94
x=1232,53

s=6.96
s=1296.65
s=737.91

s=8.44
s=n/a
s=225.00

n=80
n=120
n=80

n=30
n=n/a
n=30

Mountain Grassland Reference Area
Total Living Cover
Density
Production

x=54.53
x=2000.00*
x=698.33

STATISTIGAL ANALYSES
Total Living Cover
Density
Production

t=5.280
t=n/a
t=3.888

df=108
df=n/a
df=108

gl_=p<0.001

SL=n/a
g1-=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-detormined standard

-- n rrFtr f\TED
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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
Production 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

t=n/a
t=6.191

df=98
df=n/a
df=98

gl_=p<0.001

SL=n/a
g1-=p<0,001

Density
Production

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

INCOF.FOFA.TED

JUL ? g ?013

Div. of O\\' Gas & tvlin\ng

64



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
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Reclaimed Area C (Pre-SMCRA)
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Reclaimed Area C (Post-SMCRA)
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Reclaimed Area H
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Reclaimed Area I
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MUDWATER CANYON AREA
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CORN ER CANYON AREA



SACEBRUSH REFERENCE AREA

INCCFFOtrAIEDrr- 

JuL2T'tt$

Dw- of Or\' bas & t't\\n\ng

79



MOUNTAIN GRASSLAN D REFERENCE AREA
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SAMPLE AREA MAPS
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United States Department of Agriculture

n h tDa(
r$Jf t\t\L -)
Natural Resources Conservation Service
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 Canyotr, 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, 10

2012 and October I ,2012, respectively.

If you have any questions or conrments, 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

TNCOFFCfIATED

JUL ? s 2013

Iliu' oi 0i\' Gas & tfltntng

The Natural Resources Conservation Service provides leadership in a partnership effort to help people
conserve, maintain, and improve our natural resour(es 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 Mountoin opproximotely 23 miles southwest of Price,

Utoh. Historicolly, cool mining of the Stor Point Mine begon in 
.l9.|5. 

Cosl wos

shipped io the town of Wottis by 1917 when o roilrood wos completed there. In
1?67, 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
permittee, Ploteou Mining Corporotion, begon finol reclomotion of the mine site

in 2001, with finol seeding for revegetotion finolized by 2003.

Following reclomotion ond revegetotion, restorotion of the plont communities

hos been closely monitored to 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 sompling the oreo

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

Recloimed mine sites ore required to provide enough time for occeptoble plont

estoblishment before opplicotions con be mode for bond releose. This time
period, colled the "responsibility period", prescribes of leost 10 yeors before the

mine operotor con submit o request for Fino/ orPhose l/l Bond Re/eose through

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

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

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

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

meet specific stote ond federol requirements. Consequently, 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

1
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with specific stondords for revegetotion 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 operoior through the

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

METHODS

Methodologies used for sompling were performed in occordonce with the

guidelines provided by DOGM. The recloimed sreos were sompled between
vegetotion types, ond when the types were comprised of relotively lorge

ocreoge, odditionol 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 Quodrat Plocement

Rondom lregulqr 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

numberswere generoted ond used to meosure distonces of right ongles from

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

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

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

the loierol 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.
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Cover. Frequency ond Composition

Cover estimotes were mode employing oculor methods with meter squore

quodrots. Species composition ond relotive frequencies were olso ossessed

from the quodrofs. Additionol informotion, when opplicoble, wos olso recorded
on the row doto sheets such os: slope, exposure, grozing use, onimol

disturbonce ond other oppropriote notes. Plont nomenclsture follows "A Utoh

Floro" (Welsh et ol. 2008).

Density

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-

quorfer. 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.

Totol onnuol biomoss production wos estimoted by clipping, drying ond
weighing current cnnuol growth in somple quodrots. "Double sompling"

methods were employed by plocing four odditionol quodrots oround the

clipped quodrot, then estimoting the production of them relolive to the clipped
plot. Herboceous ond woody species production were clipped, weighed ond
recorded seporotely.
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Somple Size & Adequocy

Sompling odequocy wos colculoted using the formulo given below.

frMIN= 
tzsz

(tuf

where,

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

Confidence levels were colculoted of B0% ond 90% (t) with ihe desired chonge

from the meon (d) ploced of 0.10. Somple sizeswere, however, olso bosed on

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

somples token in lorger oreos.

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

subset of them hove been submitted with this report.

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

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

prepored previously by Eorthfox Engineering, resulting in three Vegetotion

Somple Areo mops thot hove been submitted in this report.
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RESU LTS

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

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

oreo prior to their disturbonce by cool mining ond relote,C octivities. The three

types now represent the "recloimed oreos" ond ore colled: 1) Sogebrush Areos,

2) Mounloin Grqsslond Areqs, 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

comparisons with the recloimed oreos.

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, independent evoluotions for the specific sites (see VEGEIAI/ON

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 Recloimed Soltbush

Areo A

Areo B

Areo C

/ifd {oreo wos sold ond
removed from fhe permit oreo)

Areo H

Areo I
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Recloimed Mtn Grosslond

Areo E

Areo F

Areo G (pre- & post-SMCRA)

Mudwoter Conyon

Corner Conyon



Reference Areos

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

stondords for revegetotion success, olong with their corresponding recloimed

oreos, ore shown in loble 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 Areos 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
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DATA SUMMARIES

(Areos Seporoted)

Generol comporisons befween recloimed types ond wifhin 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.

Ioble 3: Se dolq locqlor of lhe Stor Point Mine site (201 I ).

SAMPTE

AREA

Sub-

Division

Cover
by

Species

TofolCover Composition Woody

Species

Denslty

Produclion

Recloimed

Sogebrush

A Toble 4 Toble 5 (A) Toble 5 (B) Toble 6 n/o

Recloimed

Sogebrush

B Toble 7 Toble B (A) Toble 8 {B) Toble I nlo

Recloimed

Sogebrush

C Toble l0 Toble ll (A) Toble I I (B) Toble l2 Toble l3

Recloimed

Sogebrush

H Toble 28 Toble 2? (A) Toble 29 (B) Toble 30 Toble 3l

Recloimed

Mountoin

Grosslond

E Toble 14 Toble l5 (A) Toble l5 (B| Toble l6 nlo

Recloimed

Mountoin

Grosslond

F Toble l7 Toble l8 (A) Toble l8 (B) Toble l9 Toble 20

Reclolmed

Mountoin

Grosslond

G (pre-SMCRA)

G (post-SMCRA)

Toble 2l

Toble 24

Toble 22 (Al

Toble 25 (Al

Toble 22 (Bl

Toble 25 (B)

Toble 23

Toble 26

n/o

Toble 2Z

Recloimed

Mountoin

Grosslond

Mudwoter

Conyon

Toble 36 Toble 37 (Al Toble 37 (B) Toble 38 n/o

Recloimed

Mountoin

Grqsslond

Corner Conyon Toble 39 Toble 40 {A) Toble 40 (B) Toble 4l Toble 42

Recloimed

Solibush

I Toble 32 Toble 33 (A) Toble 33 (B) Toble 34 Toble 35
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Toble 3: Se dofo locofor ol the Stor Poinl Mine site {20

Sogebrush

Reference

Areo

n/o Toble 43 Toble 44 (A) Toble 44 (B) Toble 45 Toble 46

Mounfoin

Grosslond

Reference

Areo

n/o Toble 47 Toble 48 (A) Toble 48 (B) Toble 49 Toble 50

Soltbush

Reference

Areo

nls Toble 51 Toble 52 (A) Toble 52 (B) Toble 53 Toble 54

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

dominont plont species by cover ond frequency for the Recloimed Sogebrush

Aress were primorily the shrubs: big sogebrush (Arfemisio tr[dentofo), rubber

robbitbrush (Chrysofhomnus nouseosus), fourwing soltbush (Afnp/ex conescens),

shodscole (A. conferfifolio) ond winterfot (Cerofoides /onofo). Dominont forbs

here consisted of: Pocific oster (Asterchi/ensis), northern vetch (Hedysorum

boreo/e), Lewis flox (Linum /ewisii) ond Polmer penstemon (Pensfemon palmeril.

The mosf importont grosses in these recloimed oreos were thickspike wheotgross

(E/ymus /onceo/ofus), bluebunch wheotgross (E. spicofus), crested wheotgross

(Agropyron crisfotum) ond lndion ricegross (Sfipo hymenoides). All species

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

provided on Tobles 4,7 , l0 ond 28.

The dominont shrub species for the Recloimed Mounfoin Grosslond Areos were

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

Antelope bitterbrush (Purshio tridentofo), rubber robbitbrush ond curl-leof

mountoin mohogony (Cercocorpus /edifo/ius). The dominont forbs in this

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

importont grosses here were: Greot Bosin wil.Crye (Elymus cinereus), mountoin

brome (Bromus corinofus), thickspike wheotgross ond bluebunch wheotgross.
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For o list of oll species encountered in the Recloimed Mountoin Grosslond Areos,

refer fo Tobles 14, I 7 ,21 ,24,36 ond 39.

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

Areos consisted of: shodscole, rubber robbitbrush ond block sogebrush

(Arfemisio novo). The dominont forb here wos cicer milkvetch (Astrogo/us

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

western wheotgross (Elymus smifhii), Solino wildrye (Elyrnus so/inus) on.C 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 fMochoeronthero conescens). Dominont grosses in this community

were: Indion ricegross, creoted wheotgross ond Solino wildrye. For o list of the

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

The dominont shrubs in the Mountoin Grosslond Reference Areo were: corymb

buckwheot ond low robbitbrush (Chrysothamnus viscidif/orus). 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 (Afrip/ex gordneri). Forbs were ogoin

relotively unimportont here, but the dominont forb wos the onnuol plont, brittle

phocelio (Phocelio demisso). The only grosses present in the somple quodrots

were: Solino wildrye ond Indion ricegross. For o list of oll species present in this

community, refer to Toble 5l .
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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 most somple sites. ln oll oreos, ond in descending order, grosses

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

these recloimed oreos, referto Tobles 5,8, ll ond 29.

In the Recloimed Mounloin Grosslond Areos, with only one exception, grosses

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

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

Tobles I 5, I 8,22,25,37 ond 40.

The composition order of the Reclqimed Soltbush 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.

ln the Sogebrush Reference Areo, grosses > shrubs > forbs, with grosses ond

shrubs relotively close in proportion, but followed distontly by forbs (Toble 44).

The Mounloin Grosslond Reference Areo wos very much dominoted by grosses

(> B0%) 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 (Toble 52).

The dominont species informotion os well os 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
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productivity ond diversity. Therefore, these porometers ore

for the seporofed doto, then compored stotisticolly loter in

/umped (or combined dofo).

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).

first shown grophicol

the report for the

Figure 3 illustrotes totol living cover for the

Recloimed Soltbush Areo olong with the Soltbush

Reference Areo.

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

Grosslond Areos os well os the Mountoin

Grosslond Reference Areo.
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Woody species density volues, or the totol

eoch Recloimed Sogebrush Areo os well

os the Sogebrush 'stondord' [o pre-

determined number, not the reference

oreo volue (further exploined loter)l ore

shown in Figure 4.

This some porometer for eoch Recloimed

Grosslond Areo ond its 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
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FIG,4: WOODY SPECIES DENSITY
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I Annuol Biomoss Production

8: ANNUAL B]OMASS PRODUCTION {PO9I-SMCR'A

STAR PO|NT M|NE SITE (2O11)
1400

1200

lOOO
eo< 800
b
$ eoo
J

400

200

o

iltli
'lrl
ror"tl,* o*^=33no o*fft

MRP, totol onnuol biomoss production wos

only meosured ond compored with

reference oreos in the post-SMCRA sites.

The production shown in pounds per ocre

for the Recloimed Sogebrush Areos ond

Sogebrush Reference Areo ore shown in

Figure 7.

Lostly, the production of the Recloimed Soltbush Areos con be compored to the

Soltbush Reference Areo in Figure 9.
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As dictoted by the finol revegetotion success stondords in the Stor Poinl Mine's

IG. 7 ANNUAL BIOMASS PRODUCTION (PoBT-SMC
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Next, the production of the Recloimed

Mountoin Grosslonds ond its ossocioted reference oreo ore shown grophicolly in

Figure 8.
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Two differenl diversify meosurements hove been opplied to the recloimed ond
reference oreos - MocArthur's Index ond the Averoge Number of Species per

Quodrot. Grophicol representotions of these diversity indices ore shown below.

MocArthur's Index
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DATA SUMMARIES

(nreos Lumped/Combined)

As the reviewer hos observed by now, there hos been o lot of vegetotion doto
collected of the Stor Point Mine site in 20ll os o meons to ossess the

revegetotion success. The gool will 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 opp/icob/e
porometers to ossess revegetotion success (or those required by stote ond

federol regulotions),yet olso provide other meoningful doto (thot connot reodily

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 oreos.

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 20.| I (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 site within eoch type for bond releose

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

recloimed vegetotion with the respective reference oreos (or revegetotion

success stondords). Thot soid, to moke these comporisons, "lumping" or

iillCCni*RATED 
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combining some doto would seem oppropriote for future bond releose

opplicotions. Combined dotoset summaries are provided in Tables 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 not o given recloimed oreo wos disturbed prior to, or ofter, the

Surfoce Mining Control ond

Reclomotion Act of 1977

(SMCRA). Those oreos

I disturbed ofter, or post-SMCRA,

hove more stringent

revegetotion success

stondords thon those disturbed
pre-SMCRA. (More informstion

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 vegetotion
type ond the SMCRA time-

frome. The outline in Toble 4

summorizes lhis treotment of

dotosets. The following

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

l. Pre-SMCRA
o. Recloimed Sogebrush

i. Areo A
ii. Areo B

b. Recloimed Mountoin Grosslond
Areo E

ii. Areo G
iii. Mudwofer Conyon

Post-SMCRA
o. Recloimed Sogebrush

i, Areo C
ii. Areo H

b. Recloimed Mountoin Grosslonds
i. Areo F

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

iii. Corner Conyon
c. Recloimed Soltbush

Areo I

2.

INCORPORATED
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describes the somple results for combined dotosets.

Pre-SMCRA

Totol Living Cover

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

Areos (Areos A & B) wos estimoted of 56..|9%(Toble 55). The totol living cover

for the Recloimed Mountoin Grosslond Areos (Areos E, G & Mudwoter Conyon)

wos estimoted of 60.,l0% (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 Arecs

(Areos A & B) combined wos estimoled of 2,?07 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 peracre (Toble 6l).

Agoin, there were no pre-SMCRA Recloimed Soltbush Areos of the site.

Post-SMCRA

Totol Living Cover

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

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

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

l) hod o totol living cover of 60/0% (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 forthe Recloimed

I;\JCCNFONATED 17
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- 

(l) tno nre-dcterminert rienqifrz qtandard here (and in the other reclarmed cofirmunrtles) was

- determined more appropriate than the reference area for wifdfife hab-itat by state brologists.
INCCNT*RATED

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

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

density 4,391 (Toble 66).

Annuol Biomoss Production
(Post-SMCRA only)

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

(Areos C & H) wos estimoted of 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 64l'. Lostly, the post-

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

per ocre (Toble 67).

Reference Areos

Tofal Living Cover

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

(Toble 44). 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% (Isble 52).

Woody 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 estimoted of 1,171 plonts per ocre (Toble 49l., but the pre-determined

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

Soltbush Reference Areo hod o density 3,642 (Toble 53), ond ogoin the pre-

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

J{JL z g 20ffi r8
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Ann uol Biomoss Pro duction

The onnuol biomoss production for the Sogebrush Reference Areo wos

estimoted of 786.81 pounds per ocre (Toble 46l,. The production for the

Mountoin Grosslond Reference Areo wos estimoted of 695.88 pounds per ocre

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

644.30 pounds per ocre (Toble 54).

coNcLusroNs

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

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

reference oreos ore shown in Tobles 59 through 71. Some success stsndords

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

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

Stotisticol Comporisons

Recloimed Sogebrush vs. Reference Areo

When the lotol 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 69

(A)t.

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 69 (A)].
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An onnuol biomoss productivity stondord wos not given to the pre-SMCRA sites.

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

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

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

words, the recloimed oreos' totol living cover wos significontly higher thon its

revegetotion success sto ndord.

A woody species densily 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 fToble 69 (B)].

When the onnuol biomoss productivity of post-SMCRA Recloimed Sogebrush

Areos combined wos compored stotisticolly with the Sogebrush Reference

Areo, the difference wos stotisticolly significont - the recloimed oreos hod more

production [Toble 69 (B]1.

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

density of the former wos greoter thon 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 combined, the reference oreos volue wos greoter,

lf\iCCFFOHATED
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O 
bul the difference wos non-significont stotisticolly [Toble Z0 (B)].

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

Grosslond Areos cornbined 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 combined wos compored stotisticolly with the Mountoin

Grosslond Reference Areo, the difference wos stotisticolly significont - the

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

Rec/oimed So/fbush 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 7l (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 [Toble 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 fToble 711.
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Future Studies

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

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

componion to this 20ll study. lf the results so worront it, both somple yeors will

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

Mine site in the future.

SUMMARY

ln 20ll,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 on.C revegetoted occording the Mining & Reclomotion Plon.

Accordingly, specific stondards for revegetotion success were determined prior

to the reclomotion octivities. This report provides the findings for the vegetotion
sompling in 20ll;the sompling wos necessoryforconducting 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 Soltbush 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 20ll the summories of the combined dotqsets forthe
recloimed vegetotion types, when compored to the opplicoble reference

oreos, hove met or exceeded those stondords set for reveqREURFSt4FSEfi.
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Table 4: Star Point Mine. Living Cover and Frequency by Plant
Species (201 1).

Reclaimed Sagebrush
Area A

TREES & SHRUBS
ufahensis

ta
x canescens

con

amnus nauseosus

rtemisia
sfer chrTensrs

a scopana
squarrosa

canescens

yron
c,nereus

Elymus junceus
s lanceolatus

aeran
,fu-s oi

n=60

rcent
e

15 00-

5.00

3.33

6.67w
5.

833
167

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

B. % COMPOSITION

Table 6: Star Point Mine . Woody Species Density
201 11.

SPECIES

Reclaimed Sagebrush
Area A
Amelanchier utahensis
Artemisia tridentata
Atrinlex canescens

A tr in I ex c o nfer t ifo I i a

Ceratoides lanata
C er coc arpus I edifolius
Cercocarnus monlanus

Eriosonum
Purshia tridentata
Symphor i carpos or eophilus

lndividuals
Per Acre

150.67

2781.58

INCOR.DONATED
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Table 7: Star Point Mine. Living Gover and Frequency by Plant
ies (201 11.

Reclaimed Sagebrush
Area B

TREES & SHRUB
Atriplex canescens

squarrosa

Linum lewisii
go sativa

palmeri

n=20

Percent
Freouenc

15.
25.00

5.00

ME
15 00

55S-0
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Table 8: Star Point Mine.
Total Cover and Com
Reclaimed Sagebrush
Area B

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

Reclaimed Sagebrush
Area B

Artemisia tridentata
Atriplex canescens

Atr i n I ex c onfer t ifo I i a
Ceratoides lanata
Cercocarous led,

Cercocarpus montanus
C hrvs othamnus naus eosus

Eriogonum corymbosum
Purshia tridentata

n=20

uals
Per Acre

3015.23
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Table 10: Star Point Mine. Living Gover and Frequency by Plant
Species (201 1).

n=30

Percent

TREES & SHRUBS
Artemisia tidentata 6.67

10.00
3.33

s nauseosus

6.67
16.67

m
canescens 6.67

cristatum
carinatus

'ymus c,nereus
Elvmus lanceolatus

ymus
ipa comata

4
6t67
333

30 00
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Table 11: Star Point Mine. Total Cover and
Composition (2011).

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

SPECIES

Amelanchier utahensis

Artemisia tridenlata
Atrinlex canescens

Ceratoides lanata
ledifolius

C hrys of hamnus naus eosus

TOTAL

lndividuals
Per Acre

366.08

3137.85

brtifolia

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

lfvccEFcfirtrTED
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Table 14: Star Point Mine. Living Cover and Frequency by Plant
Species (201 11.

Reclaimed Mountain Grassland
Area E

amnus
m

utienezia sarothrae

FORBS
m

Aftemisia dracunculus

s c,cer
m

canescens

stemon

GRASSES
cristatum

us cannatus
s c/nereus
s /unceus
s /anceo/afus
s sa/rnus
s

n=1 00

Percent
ue

31.00
3.00
1.00

25J0-

t.

1

13

1.

100
3

7.

49.
1.

35.00
6.00
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Table 15: Star Point Mine.

o
Total Gover and Composition (2011

Reclaimed Mountain Grassland
Area E

Standard
Deviation

9.96
3,34

B. % COMPOSITION
24.80

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

Reclaimed Mountain Grassland
Area E

n=1 00

n=1 00

Individuals
Per Acre

Amelanchier utahensis

Artemisia tridentata
Cer cocarnus ledifol ius

us montqnus
hamnus nauseosus

C hrv s ot ham nus v is c i d ifl orus

Gutierrezia sarothrae
Pooulus tremuloides
Purshia tridentata
Pseudotsusa meruiesii

INCCRFORATED
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Table 17: Star Point Mine. Living Gover and Frequency

Reclaimed Mountain Grassland
Area F

TREES & SHRUBS
Amelanchier uta

isia tridentata

oreophilus

S'S

sguarrosa
m boreale

sil

stemon
Viguiera

GRAS

'ymus ctnereus

Elvmus smithii

Hed.
iva t

n=40

2.50

T.

15.00

m

47.
12.50
250

INCORPCRATED
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Table 18: Star Point Mine.

Reclaimed Mountain Grassland
Area F
A. TOTAL COVER nda

B. % COMPOSInON

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

Reclaimed Mountain Grassland
Area F

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

1324j6 350.20

INCORPCIRATED
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Table 21: Star Point Mine. Living Gover and Frequency by Plant
Species (2011).

Reclaimed Mountain Grassland
Area G (Pre-SMCRA

amnus nauseosus

INCCRFCRATED
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Table 22: Star Point Mine.
Total Cover and Composition (2011

Reclaimed Mountain Grassland
Area G (Pre-SMCRA

. TOTAL COVER

n=20

a
Deviation

11 01

24.53
17.13

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

Reclaimed Mountain Grassland
Area G (Pre-SMCRA

nauseosus

n=20

lndividuals
Per Acre

INCCRPORATED
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Table 24: Star Point Mine. Living Gover and Frequency by Plant

Reclaimed Mountain Grassland
Area G (Post SMCRA

FORBS

r chilensis

'ysarum
Linum
Penstemon

n=30

Percent

o.o/
3.

3.33

zo.o I
.33

o.o /
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Table 25: Star Point Mine.

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

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

Reclaimed Mountain Grassland
Area G (Post SMCRA

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.

1 131.50 578.31
109 99 189.26

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

Reclaimed Sagebrush
Area H

ES & SHRUBS
ta

na
ptnn

Lactuca tartarica

gropyron cristatum
tectorum
lanceolatus

3.33
6.67
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Table 29: Star Point Mine.
Total Cover and Composition (2011

Reclaimed Sagebrush

Table 30: Star Point Mine . Woody Species Density (2011).

Reclaimed Sagebrush
Area H

Table 31: Star Point Mine .

Reclaimed Sagebrush
Area H

LIFEFORM

Herbaceous
Woody

TOTAL

Annual Biomass Production (2011).

(n=30)

Pounds/Acre
MEAN STD. DEV.

848.23 480 34
688.79 581 77

1537.02 322.46
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Table 32: Star Point Mine. Living Gover and Frequency by Plant
ies (201 1).

Reclaimed Saltbush
Area I

nova
ntata

canescens

amnus nauseosus
m corumDosum

Purshia tridentata

squarrosa
ton glomeratus

boreale

ana
stemon

GRASSES
cristatum

carinatus
s /unceus

anceolatus
mus saltnus

'ymus
s

US

Percent
)ouencvF

n=50

16.

30.00

1

4'00-

0.00
2.

6.00
34.

4
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Table 33: Star Point Mine. Living Cover and

Reclaimed Saltbush
Area I

. TOTAL COVER

B. % COMPOSITION

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

Reclaimed Saltbush Area I
n=50

uals
Per Acre

x canescens

nauseosus

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

Reclaimed Saltbush Area I

LIFEFORM

Herbaceous
Woody

TOTAL

(n=50)

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 Gover and Frequency by Plant

Reclaimed Mountain Grassland
Mudwater Canvon Area

TREES & SHRUBS
Acer glabrum

s nauseosus
s aureum

.L
woodsif
s roaeus

:y m p h oica rpos o reop h il u s

aen

ron sp.
Fraqaria vesca

erantum vrscos/ssrmum

GRASSES
Bromus carinatus

??US

rcum

n=30

13.33

im
6.67

3.33
687

1

J.JJ

.ol
70.00

ffvcg,1p-oRATED

JUL Z g {[JIJ

Div. of Oil, Ges & ,i4jnjng
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Table 37: Star Point Mine. Living Gover and Frequency by

Reclaimed Mountain Grassland
Mudwater Ganvon Area
A. TOTAL COVER

n=30

n
Deviation

14 59

11.22

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

Reclaimed Mountain Grassland
Mudwater Canvon Area
SPECIES

n=21

Per Acre

INCGPTCftATED

J{JL 2 g 2rl3

Dfv. of Oit, bas & fufinjns
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Table 39: Star Point Mine.
Species (201 1).

Living Cover and Frequency by Plant

Rosa woodsii

us nutans
rrsum sp.

cristatum
cannatus

um pratense

10 00
0

INCCRFO[iATED

JUL 2 I 2013

Div. of 0il, Gas & Mrnina



Table 40: Star Point Mine. Living Gover and

B. % COMPOSITION
Shrubs

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

lndividuals
Per Acre

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

INCCRFf;RATEE

JUL Z 9 2CII3

Div. of Oll, L,as & i'dining
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Table 43: Star Point Mine. Living Cover and Frequency by Plant
Species (201 1).

Sagebrush Reference Area

TREES & SHRUBS
Amelanchier utahensis
Artemisia nova

utierrezia

FORBS
/us

aera

GRASSES
tyfOfi

Bromus tectorum

n=50

Percent
Frequenc

INCORTCRATED

JUL Z g ZOI3

Div. of 0it, Gas & li4ining
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Table 44: Star Point Mine. Living Cover and

Sagebrus h
Reference Area

L

B. % COMPOSITION

Table 45: Star Point Mine . Woody Species Density
201 1).

Sagebrush
Reference Area

nauseosus

Table 46: Star Point Mine .

Sagebrus h
Reference Area

LIFEFORM

Herbaceous
Woody

TOTAL

Annual Biomass Production (2011).

(n=S0)

Pounds/Acre
MEAN STD. DEV.

462.75 337.38
324.06 236.64

786.81 292.57

INCONF*RATED

JUL 2 I 20t3

Div. af 0it, Gas & Mining
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Table 47: Star Point Mine. Living Gover and Frequency by Plant

Mountain Grassland
Reference Area

ia tridentata

canescens

GRASSES

INCONFORATED

JUL Z g ZUI3

Div. of 0il, l,as a Mining
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Table 48: Star Point Mine. Living Gover and

Mountain Grassland
Reference Area

B. % COMPOSITION

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.

s56 22 194 45
139 66 195 05

695.88 233.47

Ii{CilETCffAJED

JUL Z 9 Z$'I3

Div. of Oil, Gas & l'4ining
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Table 51: Star Point Mine . Woody
Snecies De 2011).

Sa ltb us h
Reference Area

TREE
nova

Atriplex

FORBS

ssa
ya pinnata

GRASSES
Elvmus salinus

n=50

Percent

12.
56 00
400

2.00

tt'iCCR:ORF"i'ED

JUL 
'/ I 2$13

Div. of Oil' Gas & fdiining
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Table 52: Star Point Mine. Living Gover and

Saltbush
Reference Area
A. TOTAL COVER

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

Saltbush
Reference Area

u
Per Acre

Table 54: Star Point

Saltbush
Reference Area

LIFEFORIT,I

Herbaceous
Woody

TOTAL

Mine . Annual Biomass Production (2011).

(n=50)

Pounds/Acre
MEAN STD. DEV.

178.72 193 79
465.58 385.05

644.30 296.97

INCCRFCIRATED

Ji"rL 
,/ g 2[13

Div. cf 0ll, Gas & Mining
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coMBTNED By T|ME PERIOD (PRE-SMCRA VS. POST-SMCRA)

Tabfe 55: Star Point Mine. Combined Data for Total
Cover and Composition (2011).

Pre-SMCRA
Reclaimed Sagebrush Areas
lncludes: AreaA&Area

SAMPLE ADEQUACY (nMlN)
80%t0.10=Ssamples

Table 56: Star Point Mine . Combined Data for Woody Species
Densifv tz0'l'l t
Pre-SMCRA
Reclaimed Sagebrush Areas
lncludes: Area A & Area B

SAMPLE ADEQUACY (nMlN)
80%+ 0.10 = 40 samples
90o/"+ O 1O = 66 samnles

Deviation

INCCRFOfiATED

JUL 2 9 ZUI3

Div. of 0i[, Gas & Mining
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Tabfe 57: Star Point Mine. Comhined Data for Total
Gover and Composition (2011).

Post-SMCRA
Reclaimed Sagebrush Areas

LIVING COVER

SAMPLE ADEQUACY (nMlN)
80%r0.10=4samples

a

Table 58: Star Point Mine . Combined Data for Woody Species
Elensihr tz0{ 'l }

Post-SMCRA
Reclaimed Sagebrush Areas

Number of lndividuals Per Acre

SAMPLE ADEQUACY (nMlN)
80%t 0.10 = 38 samples
9Oo/"+ O 1O = 63 samnles

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

Post-SMCRA
Reclaimed Sagebrush Areas
(lncludes: & Area H)

LIFEFORM

Herbaceous
Woody

TOTAL

Pounds/Acre
MEAN STD. DEV.

878.44 462.24
558.94 544.82

1437.38 681.39

Sample size (n) = 60
SAMPLE ADEQUACY (nMIN)
80%+ 0.10 = 37 samples
90%+ 0.10 = 61 samples

INCCNPORATED

JUL Z g ZOI3

Div. of 0il, Gas & Mining
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Table 60: Star Point Mine. Combined Data for Total Cover
and Composition (2011).

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

Standard
Deviation

TOTAL LIVING COVER

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

Tabf e 61: Star Point Mine . Combined Data for Woody Species
Densifu {20'l'lt-
Pre-SMCRA
Reclaimed Mountain Grassland Areas
lncludes: Area E. Area G & Mudwater Canvon

Number of Individuals Per Acre

SAMPLE ADEQUACY (nMlN)
80%t 0.10 = 70 samples
90%+ O 1O = 115 samnles

Standard
Deviation

rNCCF'?*RATED

JtlL 2 g ?013

Div. af Oil, Las & tilininE
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T-bfE ,62aStar Point Mine. Comhined Data for Total Gover and
Composition (201 1).

Post-SMCRA
Reclaimed Mountain Grassland Areas

ncludes: Area F. Area G &
Standard
Deviation

TOTAL LIVI

SAMPLE ADEQUACY (NMIN)
80%t0.10=6samples

Table 63: Star Point Mine . Comhined Data for Woody Species
Dencifv tz0'l 'l I
Post-SMCRA
Reclaimed Mountain Grass Land Areas

ncludes: Area F. Area G &
umber of Individuals Per Acre

SAMPLE ADEQUACY (nMlN)
80%t 0.10 = 78 samples
QOo/^* O 10 = 120 samnles

Table 64: Star Point Mine . Combined Data for Annual Biomass
Production (2011).

Post-SMGRA
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)= gg

SAMPLE ADEQUACY (nMlN)
80%t 0.10 = 54 samples
90%t 0.10 = 88 samples

IIVCOiIPOfiATED

JUL 2 g ZOI3

Div. of 0il, Gas & fidininq
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Table 65: Star Point Mine. Comhined Data for Total Gover and
Gomposition (201 1).

Post-SMCRA
Reclaimed Saltbush Areas
lncludes: Area I

ndard
Deviation

TOTAL LIVING COVER

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

Tabfe 66: Star Point Mine . Combined Data for Woody Species
Densitu {20{ { t-
Post-SMGRA
Reclaimed Saltbush Areas

ncludes: Area I

umber of Individuals Per Acre

SAMPLE ADEQUACY (nMIN)
80%t 0.10 = 37 samples
90o/"+ O 10 = 61 samnles

Table 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 20 293.51
499.09 478.29

1419.29 685.47

SamPle size (n; = 59
SAMPLE ADEQUACY (nMlN)
80%t 0.10 = 38 samples
90%t 0.10 = 63 samples

INCCR!OF{ATED

Jr.,L z g 2013

Div, of 0il, Gas & tulininq
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Table 68: Summary 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

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
GRASSI-AND

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

INCCRI]CRATED

JUL 2 g 2$13

Div. of Oil, Gas & l''lining
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TABLE 69: Statistical surnmary 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 (Gombined)
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

STATISTIGAL 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€MCRAI
Reclaimed &Area H {Combined}
Total Living Cover x=64.25
Density x=3080.23
Production x=1437.38

Sagebrush Reference Area

s=10.36
s=1491.60
s=681.39

s=12.26
s=n/a
s=292.57

n=60
n=60
n=60

Total Living Cover
Density
Production

x=52.40
x=2000.00*
x=786,81

n=50
n=n/a
n=50

STATISTIGAL ANALYSES
Total Living Cover
Density
Production

t=5.4951
t=n/a
t=6.2870

dF108
df=n/a
dF108

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, "= pre4etermined standard

It\iCCHPfiRAJED

JUL Z g ZO13

Div. of Oil, Gas ii l''lining
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TABLE 70: Statistical sumrnary sheet comparing the Reclaimed Mountain
Grassland areas and Mountain Grassland Reference Area at the Star Point
Mine site (2011).

A. Ii|OUNTAIN GRASSLAND AREAS (Pre-SMCRA)

Reclaimed : Area E, Area G & Mudwater Canyon (Gombined)
Total Living Cover x=60.10 s=11.68

s=1519.76

s=5.28
s=n/a

n=150
n=150

n=30
n=n/a

Density x=2328.29

Mountain Grassland Reference Area
Total Living Cover x=62.33
Density x=2000.00*

STATISTICAL ANALYSES
Total Living Cover
Density

t=1.0232
t=n/a

dtr178
df=n/a

SL=N.S.
$L=n/a

B. IIiOUNTAIN GRASSLAND AREAS (Post-SMCRA)
Area F, Area G & (Gombined|
Total Living Cover x=58.25
Density x=1893.23
Production x=1227.88

Mountain Grassland Reference Area
Total Living Cover x=62.33
Density x=2000.00"
Production x=695.88

s=11.04
s=1304.96
s=701.70

s=5.28
s=n/a
s=233.47

n=80
n=80
n=80

n=30
n=n/a
n=30

STATISTICAL ANALYSES
Total Living Cover
Density
Production

t=1.9386
t=n/a
t=4.0590

dt108
df=n/a
dts108

SL=N.S
SL=n/a
g1=p<.001

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

INCORFilffiATED

Jr-ll- 2 g Z0l3

Div. of 0il, Ges & tr'4inln*
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TABLF 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

l=17 "2772
t=n/a
t=7.3357

dts98
df=n/a
dtr98

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 standard

I I',J il lj il :. f t-},r, iED
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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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Reclaimed Areo B
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Recloimed Areo C
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Recloimed Areo E
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Recloimed Areo E (continued)
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Recloimed Areo F
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Recloimed Areo G (Pre-SMCRA)

Recloimed Areo G (Post-SMCRA)

INCORFONATED
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Recloimed Areo H



t Regloimed Areo I
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MUDWATER CANYON AREA

iNCGNTOftFJED

JUL Z g ZUI3
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O CORNER CANYON AREA
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SAGEBRUSH REFERENCE AREA
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MOUNTAIN GRASSLAND REFERENCE AREA
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ll SALTBUSH REFERENCE AREA
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United States Department of Agriculture

A I tr-\f/^(}I\KL)
Natural Resources Conservation Service
540 West Price River Drive
Area Office
Price, UT 84501
(435) 637-0041
FAX (435) 637-3146

September l4,20ll

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"2011to the four reclamation sites at the Star Point Mine and ow
visit on September 8, 2011 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)
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 g,+llti86f{rP&J€ii&+4ining

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 1,100-1,200 pounds/acre of air-dry herbage. The
primary grass species on the site are comprised of Salina wildrye (Leymus salinus) and slender
wheatgrass (Elynus taclrycaulus) and the primary shrubs are mountain big sagebrush (l rtemisia
tridentate vaseyana) and mountain snowberry (Symphoricarpos oreophilus).

The reclamation area contained a very diverse mixture of grasses, forbs and shrubs witl no noxious or
invasive species detected. Native tree species were also re-establishing on the site. Some ofthe species

identified included basin wildrye (Leymus cinereus), Salina wildrye (Leymus salinus), crested
wheatgrass (Agropyron cristatum), bluebunch wheatgrass (Pseudoroegneria spicata), thickspike
wheatgrass (Elynus lanceolatzs), Indian ricegrass (Achnatherum hymenoides), yellow sweet clover
(Melilotus fficinalis), Lewis flax (Zizzm lewisii), Palmer's penstemon (Penstemon palmeri), curlJeaf
mountain mahogany (Cercocarpus ledifolius), mountain big sagebrush (Artemisia tridentate vaseyana),
antelope bitterbrush (Purshia tridentata), fringed sage or prairie sagewort (l rtemisia frigida), rubber
rabbitbrush (Eri cameria nauseosa), mountain snowberry (Symphoricarpos oreophilzs) and Douglas fu
(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 ofthe soil surface.

All ofthe plants examined exhibited good seed production, a good indicator of future plant recruitnent.
Soil stability also appeared to be good overall, as erosion problems were not apparent and vegetative
glound 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

rhe Naturar R€5.u,.es com€rvatio:;;ffi1tr"i::":","jiix'g}.xgffi:1,'L:*l,lo herp Peopre

INCOHFfiRATED

JUL Z 9 ZOI3
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and othcr \ arialrlcs. bul \ cgclali\ c rc-cslahlislirrent \\as good o\ L-l'all. In n)) ()pilli()n. it is not fhil to
c()lnpare the pnrduclion ol'1hc etrrrsnt rcuctutir!'crrnrnrunit\ to lhe production ol'thc nalural ccological
sitt' plant conrrrunitv production hasetl on srlrrrc ol'lhe species used in lchabilitation cllirlts (i.c. lrasin
uildr'1e). It is apparcnt thal spccies srrch as hasirr uildne riere rer'1'uell cstalrlishcd and produce a
nruch grcater anrollnt of annuirl hellragc than thc plinrarr. natural spccics \\hich ()ccur oll thc ccological
site such as Salina rrildrye. On those'sitcs adiacent to the lc-clamation siles. ccolouical sitcs appcalcd to
hc in ovcrirll good condition thcalthl stantls ol'Salina uildrye and olher perc'nnial grasscs ancl shruhs).
l]ascrl on nrr r isual cstil.]ralion. the herhagc pnrduction throughoul Silc E ar eragr'd approrirttatcll
1.0(X)-2.100 pountls acre.

Star Point Sline lSite Ill

Star l)oint Mine (Site (;)
'l ounship l5 South, Range 8 [4s1, Section l6 \\l\W
'I 

hc sccond sitc sc cranrined uithin Sitc (i uas orr a rrorllr aspL'ct and occuls at 1J.559 Ir.t't in clcration.
I his sitc also ()cclu's on thc l)oncr - I ozc I arrrilics Soil ('omplcs (50-90n o slopes; and on a \lounlain
Vcrl Ster'p l-oanr (Salina \\-ildrre)[:cological Sitc (Soil Suns o1'('arhon.{rea ['tah..lunc l9llll). On
an avcrasc rcar. thr-'sitc $ill proriucc approxinratcll l.l(X)-1.1(X) pounds acre ol'air-dr) hc|bagc. l'hc
prinrarr grlss spccics on the site arc conrpriscd ol'Salina ir ildn c (,/-r'r'lll.t sulinu.sl and slendc'r
uhcirlgrass Il'.l.tntut tnttlt.ttuult!,\) atld the prirlarl slrrubs rre nrountair.r big sagebrush (.lrtcnti.viu
lrid('nldl(' rrr.\(,1(1/k/) ilrtd nr()r.lnlain snowberrr (S.r'ntl)lt()t iLurlr(,: rtrtttlitilu.s).

tFi*',

ii'iP
.t tf

t$*,

.id

:;':l

rJ, :t



The vegetation at Site G was similar to that at Site E, although an additional species in northem
sweetvetch (Hedysarum boreale) was identified. As with Site E, the overall plant species diversity,
plant production and plant health and vigor were very good on the sites examined within Site G,
particularly considering the very rocky structure of the soil surface. All of the 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
throughout a majority ofthe area. Again, based on my visual estimation, the herbage production
throughout Site G averaged approximately 2,000-2,200 pounds/acre.

i1 it .

lr llF( rl

The third site we examined within Site A was on a south aspect and occurs at 7 ,437 feet in elevation.
This particular site was not given a specific soil series classification or ecological slivdds&i,ftton irl-'m$,
1988 Soil Survey of Carbon Area, Utah. The site was classified as a "Dumps/Mine" site which
considered the area as piles of waste material from coal mines.

The reclamation area contained a very diverse mixture of grasses, forbs and shrubs. Some cheatgrass or
downy brome (Bromus tectorum) and musk thistle (Carduus nulans) were present, but neither species
were persistent. Some ofthe species identified included basin wildrye, salina wildrye, bluebunch
wheatgrass, crested wheatgrass, Indian ricegrass, Utah servicebeny (Amelanchier utahensis), curl-leaf

The Natural Resources Conservation Service provides leadership in a partnership effort to help people
(onserve, maintain, and improve our natural resour(es and environment.

Star Point Mine (Site A)
Township 15 South, Range I East, Section l0 SESW

Z $ ZLiiS

Star Point Mine Site G
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mountain mahogany, shadscale (Atiplex confertifolra), rubber rabbitbrush, Wyoming big sagebrush
(Artemisia tridentate wyomingensri), winterfat (Krdscheninnilcovia lanata), fovr-wing saltbush (Atriplex
canescens), antelope bitterbrush, elderberry (Sambucus sp.), alfalfa (Medicago sativa), northem
sweetvetch, Lewis flax, Palmer's penstemon, westem yarrow (Achillea millefollzz), 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 tlroughout Site A averaged
approximately 800-I,000 pounds/acre.

Star Point Mine (Site B)
Township 15 South, Range I East, Section 10 NESW

.irjl 2 g /il13

The fourth and final site we examined within site B was on a south aspect and "."*, "PlYagto?!#as 

& Mining

elevation and was imrnediately 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 of Carbon Area Utah, June 1988). On an average year, the

The Natural Resources Conservation Service provides leadership in a partnership effort to help people
(onserve, maintain, and improve our natural resources and environment.

Star Point Mine Site A
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Lpland Shallos Clal Loam site will produce approxinralely'300-'+00 pounds/acrc of air-dry herbage.
'l he plirr.rarl grass spccies on the site are comprised of Salina u ildry'e and lndian ricegrass and the

prirrrarl slrrubs are birchleal' nrountain mahogan -\, (('ercoutpus monlunu.rl and Utah serviceberry. On

an a\eragc ]car. thc t pland Slon1,' [.oam site will produce approximatoll 700-800 pounds/acre ofair-
dr1 hcrbage. l-hc prirlary grass spccics on the site is compriscd ol-blr,rcbunch *heatgrass and the
prinrarl shrubs arc black sagc-brush (,4rtcnti.siu nolo) and hirchleaf tnountain mahoganl,. Overall. 1he

plant species dir crsitl . plant production and plant hcalth and vigor u ere r er1' good on thc site.
particularll considering the verl rocky structr,lrc ofthc soil surl-ace. Soil stability also appearcd to be

gortd ovcrall. as ne'ur erosion problcms were not apparent. past crosion indicators rvere healing and

vegetative sround corcr was pcrsistcnt throughout a majoritl ol'the area. As the vegetation
establishmer.rt continues and plant rccruitment increases (e\ ident b1 good plant seed production). the

potcntial for future erosion further decreases. Based on mv visual estimation. the herbage production
throughout Sitc B averaged approximately 1.000-1"200 pounds/acre.

Star Point Mine Site B

Tttf f'l.ti..'l Rt!Cr:r:ti {-i,r"tL,r!,,1[)r] 5r.r''''(f ttfO\/rrle! iFaC]e's- i:: r .r l)rr.l.le rSlr l-, eito'i i. iiP p ilecrpiF
r.rir\il'!/{ ,i-t.jiiltritll cirLl lnttrovc DLllrall-t dl ,t-'5fr.lrii.,! ri'r(_l CI,\'rra-;rlltrf llL



Star Point Mine

Mudwater Canyon
Township 15 South, Range I East, Section I SWNW

INCORPCNATED

JiJL 2 g 2013

The site we examined was on a northeast aspect and occurs at 8,680 feet in eleuatio"9ifffsQltf€€$f{ining
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 poundVacre of air-dry herbage.

The reclamation area contained a very diverse mixture of grasses, forbs and shrubs. Some Canada
thislle (Cirsium arvezse) was present, but not persistent. Some of the species identified included
westem wheatgrass (Pascopyrum smithii), mottrfiarnbrome (Bromus marginatus), trmothy (Phleum
pratense), intermediate whealgrass (Thinopyrum intermedium), thickspike wheatgrass, orchardgrass
(Dactylis glomerala), sheep fescte (Festuca ovina), Kentucky bluegrass (Poa pratezsis), westem
yarrow, Aster (l ster sp.), goatsbeard (Tragopogon sp.), fleabane (Erigeron sp.), wild cabbage
(Caulanthus sp.\, geruiurn (Geranium sp.'1, strawberry (Fragaria sp.), cunant (Ribes spp. ), mountain
snowberry, woods rose (Rosa woodsii), elderberry (Sambucas spp.), raspberry (Rabzs sp.) and Douglas
fir. 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 appa.rent and vegetative ground cover was persistent

The Natural Reburaas Conlarvation Sarvi(. providB leadcrrhip in a panneEhip etfon to help paople
aoni€N€, maintain, and improve oua natural retourcet and environment.

An Equal Opportunity Provider and Employer



throughout a majority ofthe area. Areas where vegetative cover was not as persistent contained healy
amounts of larger-sized rocks across the soil surface. Based on my visual estimation, herbage
production throughout the site averaged approximately 800-1,000 poundVacre.

Mudwater Can

il ? $ i[ii3

The Natural Resources Conservation Servrce provides leadership in a partnership eftort to help people
ronserve, maintain, and improve our natural resour(es and environment.

An Equal Opportunity Provider and Employer



Mudwater Can

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

Sincerely,

lsl

Jeff Fenton
Rangeland Management Specialist
USDA _ NRCS
Price, Utah

cc: Barry A. Hamilton
Assistant State Conservationist for Field Operations

Jay Howard
Acting District Conservationist

INCOP'FORATED

JUL 2 g ZU13

Div. of Oil, Gas & Mining

The Natural Resources Conservation Service provides leadership in a partnership effort to help people
€onserve. maintain, and improve our natural resources and environment.
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Appendix 2

Sediment Yield Calculations
For Phase III Bond Release

Star Point Mine
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Sediment Yield Calculations
Phase III Bond Release Request

Star Point Mine
Plateau Mining Corporation

March 2013

Submitted bv

EarthFax Engineering, Inc.
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Sediment Yield Calculations
Post-Reclamation Condition

Star Point Mine
Plateau Mining Corporation

!ummary

The Revised Universal Soil Loss Equation (RUSLE) was used to calculate sediment yields from the
area of the Star Point Mine under both pre-disturbance and post-reclamation conditions. Details
regarding this nrethodology and the associated references are provided on the following pages. Under
the pre-disturbance condition, slopes were taken as 100 feet 1ong. Deep gouging was used in reclaimed
areas, thereby limiting the post-reclamation slope length to approximately 3 feet. The changes in
seditnent yields resulting from revegetation of the site were also accounted for b,v comparing plant
growth in sevelal plots in reclaimed areas to the growth in r"rndisturbed reference areas. The following
calculations indicate that, depending on the vegetative community, sedirnent yields for the reclaimed
condition range fiom 0.1 to 0.5 ton/acrelyear, while those from the same areas under the rference areas
(assumed to be equivalent to pr.e-mining conditions) range fiom 3.8 to 7.9 tons/crcre/5,s31. Hence,
sediment yields are estimated to be substantially less after reclamation than before the area was
disturbed by niining.

INCORPORATED

JUL 2 e 2013

Div. of 0il, Gas & Mining



Sediment Yield Calculation

Vegetative ComrrunitY R K LS C P A (Llaclyr\,

Pre-Disturbance
Sagebrush 18 0,1s ?r.63 0.1 35 l -7Q

Mtn Glassland 1B 0.15 21.63 0.1 05 I 6.1

Saltbush 18 0.0s 21.63 0.20 l 3.8

Post-Recianration

Sasebrusir 1B 0.15 3.75 0.049 I 0.5

Mtn Glassland 18 0.15 3.75 0.040 I nA\J,'a

Saltbush 1B 0.0s 3,75 0.041 II 0.1

lrlotes:

I A : R K LS C P, rvhere A is the annual sediment yield (tonsiacre/1,'ear). This is tirc Reviscd
IJniversal Soil I-oss Equation (RUSLII). Each of the coefficients is explained below.

?. lt : Raintali-liunoff ,Erosivity Factor (unitless) : 1B tiorn Map 7 (lsrealsen et al., 1 984), R is
identical for botli the pre-distr"irbed and post-reclamation conditions.

i' K : Soil Eroclibiiity Faotor.(unitlcss):0.15 for Doney-l'oze ljamilics Complex, 0.05 fbr the
Pathead extt'etnel)' bor-rldely fine sandy loam, 0.05 for tiie Cabba falrily" ald 0.05 for the
Badland-Rtrbbleland-Rock outcrop complexas stated in the pLrblislie d l-lR.CS soil survey for this
area (Jensett atrd Borcherl, 19BB). As a conservative measllre, the highest It valr-re (0.15) was
tised. excelli at the loadout areat where only the Baclland-Rubbleland-Rock or-rtcrop coluplex is
present. Stnce onsite topsoii was redistributed during reclarnation. this value is the same fol
both the pre-clisturbance arrd post-reclamation conditions.

.i. LS : Lengtli-Slope Factor (r"uritless), taken from the following LS Calculation 'l.able

,5. C : Cover'\'lanagemerit Factor (unitless), taken fi'orrr tire follorviirg Determination of C Factor
6. P : Support lrractice F actrir (turitless). Siuce during both tire ple-distulbance and reclaniation

conditions the site is lefi Lrndistr-rrbed, this factor does not apph,. Tlius. it r,vas asumed that P:1 .

Ref-erence s:

l. Israelsetr, C. Irarl, Joel E. Fletcher, Frank W, Ilaws. and Eugene K. lsraelserr. 1()84. Erosion ctncl

,\eclimentatior? in Iltah: A ;JuideJbr Control . Hydraulics and Hy,drology Series UWRL/H-
84103. Utah \\/ater Research Laboratory, College of Engineering, tJtah Statr- University, Logan,
Utah.

Jensen, E.H. and J.W. Borrhert, 1988. Soil Stu't;ey of Carbon Ares, i'ituh. U.S. I{atur-al
Resourccs Consclvation Service, Salt Lake City, Utah.

1
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Location S I 111 LS
Pre-Distr"rrbance (All Vegetative Communities) 57.14 100 0.5 21.63
Post-Reclamation (All Vegetative Communities) 57.r4 a

J 0.5 3.t5

)
!--

1
I.

l.

LS Calculation Table

Notes:

s : slope angle (%). The steepest reclaimed slopes at the site (1.75H:1V) were used as a
conservative tneasure. Since the site is pre-SMCRA, ple-disturbance topography was not
available. The salne slopes were used for both the pre- and post-reclamation conditions. This
is considerccl conservative since reclamation slopes are often flatter than natural slopes at this
site.

I : slope iength (ft). This value is defined as the distance from the origin of overiand flow to
the point of deposition or channelized flow. Slope lengths ralely exceed 400 feet, and in this
case, the pleseuce of rocks. trees, and roads are conservatively estirnatecl to limit the pre-
disturbancc slope length tu 100 feet. Post-reclamation slope lengtlis are taken as 3 feet, which
is the avcrage distance from the top to the bottom of a deep gollge.

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

LS : ((65.41s2i1s2+10,000)) + 4.56s/(s'+10.000)ot + 0.065) I (1172.6)'" (lsraelsen et al., 1984)

References:

Israelsen. C. Earl, Joel E. F'letcher, Frank W. Haws, and Eugene K. Israelsen, 1984. Erosion
ctnd Sedimettlutirsn in Utult; A Guide for Control , Hydraulics and Hydrology Ser-ies

UWRL/H-84/03. Utah Water Research Laboratory, Coliege of Engincering, Utah state
University. Logan, Utah.

INCORPORATED

JUL 2 e 2013

Div. of 0il, Gas & Mining



Determination of C Factor

The cover aud management factor (C) u'as determined using tabuiated values
provided br'l{aan et al, (1994), The vegetative co\/er atthe site r,i,astaken fi'orn
Tables 69 through Tl o1'tlie revegetation rnonitoring leport fbr tlre site pelfontred
Lry Mt. Ncbo Scientif-rc. Inc. and dated Febrr-rary 2013. These tables present the
percentagcs of livin-e co\ cf in both reference areas (assumed to be equivaler-rt to
pre-disturbaitce) aud reclaimed areas fol the tliree vegetati\/e comrltunities
associatccl n'ith this sitc, The pertinent data within these tables arc shown in the
fbllou'irig tallle. The percent living cover at each area \ryas taken directly, fi'orn the
sunlnarv iirlrles. C factors \,vere interpolated lineariy frorn the tables provided b1,

I-laan et al, (t994). As a conservative measure. the lorvest percent cover (betrveen
ple- and post SMCRA sites) was used to determine the C factor for each
vegetation tvpe. It rvas also assumed that no appreciable canopy exists and that
the covel iit tlte surface consists of rnostly broadleaf herbaceous plaiits (i.e,.
calloopy and a sltrface cover of grass both reduce rainfall impact and thc
associate d C Iactor). hlole that litter rvas not inciuded in the ground cover
calculation. since its pre:sence is implicit in the tabulations providcd by Haan ct
al. (19941. 'fhe 

C values were determined as shorvn below.

)

Iteference s:

Haan, C.'l'.. B.J. Ilarfielcl. and J,C. Hayes. 1994.
S e d i nt e n I o I o g1t .fo r S m tt I I :' u l c h nt e n I s, r\cademic

Desigir I{},drolog, uncl

Press, San Dicgo" California.

INCCi:]3f,[lATED

JUL Z g ZOIS

Div. of Cil, Gas & Minlng

Reference Area Reclamation Arcn

C

%Living Cover

C
Vegetat i v c Comnrnnitl'

Pre-

SMCRA
Post-

SMCRA
Prc-

SMCRA
Post-

SMCRA
Sagebruslr 45.70 45.70 0,135 57.63 64.11 0.049
I\4tn Grassland s4.53 s4.53 0.1 05 (t] .41 62,88 0.040
Saltbusli hIA 30.70 0.1 95 I{A 60 90 0.041
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Legal Notice

Published in the Sun Advocate

INCORPORATED

JUL 2 I 2013

Div. of Oil, Gas & Mining



Plateau Mining Corporation
Star Point Mine

Permit C/007/0006, Renewed 0112812012
Phase III Bond Release

lrlotice is hereby given that Plateau Mining Corporation, P.0. Box 30, Helper,
Utah 84526, has filecl an application with the Utah Department of Natural
Resources. Division of Oil, Gas and Mining pursuant to R645-301-880 for Phase
III bond rclease for the Star Point Mine, Permit C100710006. 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 Star Point mine began in 2000 and was completed in 2002.
Phase I bond release was approved in 2004 and Phase II bond release was
approved in 2009.

In accordance with the provision of R645-301-880, of the State of Utah R645 Coal
Mining Rttles, notice is hereby given that Plateau Mining Corporation is applying
for full release of the performance bond posted for this property which is
$672,000.

The permit area is located in Carbon and Emery counties, Utah as follows:

Township l4 South, Range 7 East, SLB&M
Secf ion 34: Lots 3, 4, N1/2SE1/4

Township l5 South, Range 7 East. SLB&M
Section 1: Sll2
Section 2: Lots 2 through 7,l0 through 12, SWI l4rWll?SBll4,

s[1/4SE1/4
Lots 1,2,7 through 10, E1/2SE1 l4,EllzWll?SEl14
El I aBl | 2, El I 2, E I /2NWl /41\E I /4
Atl
AII
I\l/2
Au
E I tzBt t21\E I /4, Et taBt tasBt I 4
El l?l l2l\E1/41\El I 4, Parts of E1/2SE 1/4SEl /4,
P arts of El/2N81/4S81/4, Parts of El/2E1l2SE 1l4Bll4
All
wt/2Nw1/4
Nt/2

Section 3:
Section 10:
Section 11:
Section 12:
Section 13:
Seclion 14:
Section l5:
Sec-tion 22:

Section 23:
Section 25:
Section 26

INCCTtrNRATED
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Section F. i I ?p,l lzNE I /4NB,l I 4

Township l5 South, Ranse I East SLB&M
Section 5: Lots 4, 5,12, NWI l4sWll4
Section 6: Lots 2131617r 8, 10, Ilrl4rEl/2SWI| ,SFll4
Section 7: All
Section 8: W1/2NW1/4, SWl/4, SEl l4sBll4, S1/4SWll4SF'l14
Section 9: SW1/4SWll4, E1/2SW1/4
Section 10: SW1/4, Wli2SEl/4, SEI l4sBll4
Section 15: Nl/21\1/2
Section I 6: All
Section 17: El12,l\W1/4, NWl/4SWll4 North of the Right Fork Miller

Creek
I\l /2, Nl/2S81/4, NE1/4SW1/4, I\1/21\W1 /4SWl /4
I\ Ir 1i4
E1/2r\Wti4

Section l8:
Section 20:
Section 21:

The permit area is sho'n'n on the following
Wattis anrl Hiawatha.

Geological Survey 7.5-minute maps;

The Utah Division of Oil, 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, objections and requests for informal conferences on this
proposal rnay be addressed to:

Utah Coal Program
Utah Division of Oil, Gas and Mining
159-t West North Temple, Suite L2L0
P.O. Box 145801

Salt Lake Citv. 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,
20t3.

Pulrlished in the Sun Advocate March 26,, April 2, 9 and 16, 2013.

INCCFFf,RATED

JUL ? $ 2013

Div. of 0il, Gas & lvlining



Legal Notice

Published in the Emery County Progress
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Plateau Mining Corporation
Star Point Mine

Permit C/007/0006, Renewed 0112812012
Phase III Bond Release

I\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 llond 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 20A2.
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 lbllows:

Township l4 South. Ranqe 7 East, SLB&M
Section 34: Lcts 3, 4, N1/2SE1/4

Townshitr l5 South, Range 7 East, SLB&M
Section 1: Sl/2
Section 2: Lrrts 2 through 7, l0 through 12, SWl,4, Wl l}SEl14,

SE I/4SE1i4
Lats l, 2, 7 through 10, Eli2SEl l4,El I'ZWIITSEU4
El I 2E l 12, Et 12, E 1 /21\Wt /4NE I /4
Ail
AII
I\l/2
Ail
Et I zEr l2NE I /4, Et I zBt l2SE 1 /4
E I I zEI l2NE I /4NEl I 4, Parts of E I /2 S El I 4SEl I 4,
Parts of E1/2NE1/4SE1/40 Parts of Ell?El/zstrll4Bll4
Alt
wr/zNwl/4
I\r/2

Seclion 3:
Section 10:
Section 11 :

Section 12:
Section 13:
Section 14:
Section 15:
Section 22:

Section 23:
Section 25:
Section 26 INCCNPft[?AiED
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Section 2T: Ei lTEll2NEl/4NEll4

Township l5 South. Ranse I East SLB&M
Section 5: Lots 4,5,12, NW1/4SW1/4
Secf ion 6: Lots 2, 3, 6, 7 ,8, 10, I 1, I 4, F llzswl/4, SE 1/4

Section 7: All
Section 8: \\'ll2NWl/4, SWI 14,SEll4SEl/4, Sl/4SWll4SEl14
Section 9: SWl/4SWll4, El/2SW1/4
Section 10: SWl/4, WI/2SE1/4, SEI l4sBll4
Section 15: i\ I i 2N1/2
Section 16: AII
Section 17: El12, NWl/4, NWI/4SWl/4 North of the Right Fork Miller

Creek
Section 18: N1/2, Nl/2SE1/4, NEl/4SW1/4, I\1/2NW1/4SW1/4
Section 20: NIll/4
Section 2l: trl/zNWli4

The permit area is shown on the following U.S. Geological Surve,v 7.S-minute maps;
Wattis ancl l{iawatha.

The Utah Division of Oil, Gas and Mining will now evaluate the proposal to
determine u'hether it meets all the criteria of the Permanent Program Performance
Standards :rccording to the requirements of the Utah Coal Mining Rules.

Written cornments, objections and requests for informal conferences on this
proposal nray be addressed to:

Utlh Coal Program
Utah Division of Oil, Gas and Mining
1594 West I\orth Temple, Suite 1210

P.O. Box 145801

Salt Lake City, lJtah 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,

20 13.

Publishecl in the Emery County Progress March 26, April 2, 9 and 16, 2013.

iF{CCF.NfiHT{iED

JUL 
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Div. of Cil, Gas & Mining



I

Appendix 4

Landowner and Government Agency Letters
For Phase III Bond Release

Star Point Mine
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Plateau Mining Corporation
Star Point Mine

P.O. Box 30
847 NW HWY 191

Helper, uT 84526
Phone (435) 412-4737

N4arch 25, 2013

HAMAKER MARION R & GLORIA J
11W5200S
PRICE UT 84501

F{otilicirtion of Applic,rtion for Phase III Bond Release, Plateau Mining Corporation, Star
Point I linc. C/007/0006. C4rbon and Emerv Counties Countv, Utah

I'lateau Mining ('orporation has completed Phase III of the approved reclanration plan fbr the Star Point
N4ine. This is blsccl on meeting the vegetation and water qualiry requlrernents fbr l)hase III reclamation
in accordance u rth the approvecl reclarnation plan.

lrr accordance u ith the provisrons of R645-301-880 of the State of Utah lf 645 Coal Mining Rules, this
lctter will serve rrs notificatiorr that Plateau Mining Corporation intends trl flle an application with the
l ltah Division o l' Oil, Gas and tt4ining for full release of the perfonlance bond poste d fbr this operation.

l-hc surety boncl posted for thc Star Point Mine is $672,000 from which l'lateau Mrning Corporation is
seeking full relclse ,

( 'c'rmments conccming Phase III bond release from the legal or equitable owner of re cord of the surface
rureas to be afl-ected and from the Federal, Utah and local goveffrment agencies wl-iich would have to
rnitiate. implenrcnt, approve, o'authorize the proposed use of the land lbllowirrg reclamation should be
rrrailed to: PlatclLr Mining Corporation, Attention: Dennis I'{. Ware, PO B'rx 30, 847 NW Highway 191,
IIelper, Utah 84i26,

l'lateau Mining ('orporation u,ill publish the attached notification of this bond release application in both
the Sun Advocatc and the E,mely Counfy Progress.

ll.yor-r have flrv rlLrcstions or nt'cci additional intbrmation, please do not hesrtate to contact rne at (435)
472-0475 or (4.r5 ) 650-2951.

Sincerelv.

i )ennis N. Walt'
ALrthorized Agcnt

I rn : Star Poirrt. Pclrlil \i tious. Star Point I'llr .t lll

INCOP.POfiATED
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Appendix 5

Reclam alion C ertiticatio n
For Phase ItI Bond Release

Stnr Point Mine
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Phase III Bond Release
Plateau Mining Corporation

Star Point Mine
c/007t0006

I herby certify to the best of my information and belief all the ilformation contained in
this application for phase III bond release is true and correct and that all applicable
reclamation activities have been accomplished in accordance with the requirement of the
Act, the regulatory progam and the approved reclamation plan.

Dennis N. Ware
Print Name

Authoriz
Positi

Signature.

Subscribed

zd t3

INCOR!]ORATED

JUL 2 I 2013

and swom to before me this dday of ly\arch ,2013 Div' of oil, Gas & Mining

My Commission Expires: tht a ,20 t /
Attest: State of UlLh

- -rI- ---- 
rIrI-tl

F --;- NOtary Public: 'ffiih' "l,ll#litithlu II /'rrnG\ 
cltfoY tllElsol{

; ft/ffif,n\H Commi$ion #e0ffi91 |I tBI'il#D lsl uvcommission Expires

I re,sz.r/ "'6;fili-i;aoti 
I

: \jigr _ - state-otlqtah 
- JLr--- 

-, -r---

Corrrrty of Em-e-rq



Appendix 6

Bonril Release Calculation
For Phase III Bond Release

Star Point Mine

I
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Bond Release Calculation

The current reclamation bond 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.

INCORPORATED

JUL 2 I 2013

Div. of Oil, Gas & Mining


