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Abstract

A vegetation inventory was conducted at site of the proposed Lila Canyon
Extension to the Horse Canyon Mine property between June and September
2003. A reference area was selected close to the proposed mine site and data
were collected regarding percent cover and shrub density for the proposed

Reference Area aiO pro-posed Disturbance Site. The Reference Area and
Disturbance Site were compared to determine similarity. Sites were similar with
respect to species composition, percent cover of vegetation, and woody plant

density.
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Introduction

In June of 2003, Dr. Mike King was contacted by UtahAmerican Energy about

conducting a vegetation suruey on the propos"d site for the Lila Canyon extension of

the Horse Canyon mine site located in eastern Emery county. Meetings were held

between Dr. King and Utah American Energy and the Utah Division of Oil, Gas and

Mining to discusi and determine the scopiof the project. Fieldwork was initiated in

:uly aird continued through August 2003. The purpose of the study was to inventory

vedeiation on the proposluO disiurbed site, establiih a reference area' inventory the

reference site and'compare the Reference area and the disturbance site and determine

the level of similarity oi tne 2 sites. This baseline data is to be used in assisting with

preparation of premining documents.

Data collection was to inctude percent cover, percent cover by species, woody plant

density, species diversity, and productivity for each site as well as a simnilarity
iorpiiir6n between the'2 areas. The information below includes summary and

analyses of these vegetation surueys.

Materials and Methods

vegetation surueys were conducted in 2 areas. One site was included the area

deiignated for diiturbance when mining activities begin. The other.ry.?s a reference

area to be used for future vegetation c6mparisons after mining activities are initiated'

The reference area was selected based on similarities to the proposed disturbed sites

*itn ,.rp"ct to stope, aspect, and general topographic characteristics. On July 2,2093

Dr. lerriann Ernsten, OOCIq'eiolojist, accompJnied Jay Marshall, Lila Canyon Ploje$

Engineer, and Dr. Mike King, Princpal Investigatolto setect the reference area for the

ulj Canyon project. or. f rniten also worked witn Or. King on July 9 in collecting cover

data for the reference site.

The Reference Area that was selected and approved is located approximately .10 miles

in a generally southwestern direction from the disturbance site. It is approximately 100

;zoiiorgnry 2 acres in size. Maps of Reference Area and Disturbance Site including

transect locations is in Appendix 1. See photographs of the 2 areas in Appendix 8'

Vegetation Surueys were carried out according to the Division of Oil, Gas and Mining

(DOtM) vegetation sampling methods (February L992 Revised DOGM Vegetation
Information Guidelines).'Dati cottected during the surueys werg used to determine
ground cover, cover by species, species diverlity, and woody planj density' A

iomparison of tne Reference area and the disturbed site was made to determine

similarity of the 2 areas.
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Mr. Marshall, also requested that we conduct cursory surueys in the Lila Canyon area

to determine the presence of 3 plant species of concern. The plants of concern were:

iJ Creuufeldt-flower ( Cryptantha creuzfetdtiiWelsh) a member of the Boraginacae

iamily, 2) Coal-cliffs Swe6[ Vetch (Hedysarum occidbntalevar. canone) a member of

the Fabaceae famiry, and 3) Horse Canyon Stickleaf (MenEeliea multicaulisvar. librina

Thorne & F.G. Sm.j.'rne results of these surueys are reported in Appendix 7.

Percent Cover

The point-intercept method was used to sample cover. A total of 15 - 100 ft sampling

transects were run at each revegetation site to determine percent cover. Transects

were located using coordinates Jelected from a random number table. Coordinates
*"r. paced off anl a compass direction was setected using the random number table

as well. once transect start point and compass direction were established, investigators

laid out a 100 ft tape in the appropriate direction and then walked the length of the .
tup" to record vegetation. Investigators took samples at 2ft interuals along the length

of the tape. A totSl of 50 points were recorded for each transect. Similar methods were

used in the reference area.

Cover categories included: 1) Physical Features including a) bare 91o.u! (rock or soil

material less < 12 inches in diameter), b) litter (dead plant material lying on g,round

iu*ace), c) rock (rock material >12 inches in diameter), 2) Cryptobiotic Soil, 3)
V"g"tutibn incluOing a) shrubs b) forbs and succulents (cactus.species), c) grasses,

und O) trees. Wheripossible, plants were identified to species level. Points were

selectLd by viewing the transect at 2 foot intervals with an ocular viewing device with

cross hairs. When there was an overhead canopy, verticle projections were made

above the 100 ft tape to include the highest level of vegetation in the sample'

Adequacy of sample size was determined as per DOGM guidelines (DOGM 1992); see

Tabte 1. 
'sample 

adequacy for cover was met at the 90% confidence level with a L|o/o

change in the mean as required by DOGM. For cover, 30 transects-rygre run in the

Disturbance Site (a total oi tsOO points) and 20 samples (a total of 1000 points) were

collected in the Reference Area.
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Table 1. Minimum sample sizes (based on 15 samples)

Disturbance Site

Woody Plant DensitY

woody plant densities were estimated using the belt transect method (DoGM

tSgZl.A total of 15 - 100 ft X 10ft transects were run in each area to determine

;""dy plant density, Transects were located using coordinates selected from a

random number taUle. Coordinates were paced off and a compass direction was

selected using the random number table as well. Once transect sta;t point and

compass direh6n were established, investigators walked the length of the

transect and recorded species of all individual shrubs rooted in each belt. Total

number of plants p"1. aire was calculated using DOGM guidelines (plants counted

in tn. pbt i 43,560 / 1000 sq. ft.). Minimum Jample sizes were not followed for

determining woody plant density.'Minimum sample sizes were 57 and 87

ieipeaiveil for Diiturbance Site and Reference Area respectively. These
numbers, pafticularly for the Reference Area, are high. Eighty-seven samples in a.

ioOrtur* niO tne'potential to be very disturbing t-o the plant community. Based

on these considerations, 15 samples were taken io determine woody plant density

ior the 2 sites. These numbers were consistent with previous vegetation surueys

done in the area.

Species DivercitY

Species diversity lisB were compiled based on data collected during cover

iimpling. Lists include total number of species and percent cover of each species'

ProductivitY

Productivity for the areas was determined through consultation with Natural

Resources Conservation Service (NRCS) Biologists as per DOGM Guidelines
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(DOGM 1992). A visit was made by Mr. Dean stacy, NRCS Biologist, on August

)t, ZOO1 to determine Productivity. Ocular estimates were used to determine
productivity for the 2 areas as per NRCS procedures.

SimilaritY

Similarity of the proposed Disturbance Site and the Reference Area with respect

to species composition was determined using both the laccard's Community
Coeincient and the Sorensen's Community Coefficient (DOGM 1992). Data was

collected while inventorying the 2 sites foi cover. Comparisons were also made
between the 2 areas witn respect to average percent cover and woody plant

density. These parameters were tested statistically using the Two-tailed t Test.

Results

The proposed Lila Canyon Extension of the Horse Canyon Mine is located in an

area'dominated by Pinyon-Juniper (Pinus edutis, Juniperus osteosperma) and
Grass,shrub (especially Salina WiU-nye , Elymus salinusand Shadscale, Atriplav.
confertifolia)tommunities. All areas also have significant numbers of Snakeweed,
Gutienezia sarothrae, and Cheatgrass, Bromus tectorum, both invasive species.

The suruey was conducted during a very dry year. Annual precipitation at the

SunnysideCity Center weather station (approximately 10 miles nofth of Lila
-anyonl and fhe Price Warehouses weather station (approximately 35 miles west

or dla ianyon; was below long-term averages for both sites. The precipitation for

the 2003 watei year (Oct I,2602-Sept 31,2003) was 10.53 inches compared to

the 30 year average of 13.87 inches. Similarf annual precipitation for the Price
Warehouses stati;n for the 2003 water year was 5.96 inches compared to a 25
y"J, uu"ruge of 9.3 inches (See Table 2 - Utah Climate Center records, Utah State

University, Logan, Utah).

This pattern is typical of most regions in Utah due to several years of drought

Table 2. precipitation by Month for Price Warehouses and Sunnyside City Center

Precipitation in Inches (2003 Water Year)

. r i  ru  Z i , r J7



^*, throuqhout the state. This prolonged period of reduced moisture has no doubt had
(F an effict on plant production and suruival throughout the state and the eastern

Utah area.

Though plant growth was likely limited during the year, thep were no signs of
disease or ins6ct damage and plants generaliy appeared to be in fair health. NRCS
biologist, Mr. Dean Staiey, indicated lhat there area signs of decline in vigor of
some of the bunch grass ipecies in the area due to build up of litter and old
growth at the base of the plants or near the soil suface (see NRCS report,
ippendix 3). Both areas have no doubt been affected by the drought that has.
pidvailed in Utan for the last several years, however, there was no evidence of a
major vegetation die-off, particularly with sagebrush (Aftemisia tridentata) as has
been exp-erienced in the Price, UT area approximately 35 miles to the west.

Evidence of livestock (cattle) from previous years was found in both the
Disturbance Site and ihe Reference Area. Use of the area appeared to be minimal
with plants showing no signs of overgrazing. Both areas were burned by a wild fire
seveial years ago alnd evidence of dead orlcarred Pinyon Pine (Pin.us edulis) and
Utah Juniper trees (Juniperus osteosperma). Mule deer sign was also obserued in
both areas. Moderaie numbers of Mormon Crickets were obserued in areas on the
mountain above the mine site, but none were obserued in either the Reference
Area or the Disturbance Site proper.

Percent Cover

Reference Area

Cover data for the Lila Canyon reference area are included in Table 3 (percent
cover data and relative vegetative cover by species for each transect are included
in RppenOix 2). The average vegetation cover for the Reference area was 45.33o/o.
The'vegetafivb componen[was comprised of 16.800/o shrubs, tL.2|o/o forbs and
succulents, 67.630/o grasses, and 4.360/o trees.

Table 3. Lila Canyon Average Cover Summaly

Cover TVpe Area

Reference Area Disturbance Site

Shrubs 8.10 s.00

Forbs 5.40 1.93
' - i - I _ " r
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Grasses 32.60 29.33

Trees 2.10 8.87

Total Vegetation 48.20 45.13

90o/o Confidence
Interual

7.33 5.39

Cryptobiotic 14.50 7.L3

Physical Features 37.10 47.49

Disturbance Site

The average vegetation cover for the Disturbance Site was 45.13olo (Table 3). The
vegetative component was comprised of 11.08o/o shrubs, 4.28o/o forbs and
suiculents, and 64.990/o grasses, and 19.650/o trees (Appendix 2).

Woody Plant DensitY

Woody plant density data for the Horse Canyon reference area are included in
Table 4 (data for each transect are included in Appendix 3).

Table 4. Lila Canyon Woody Plant Densities

Area
Average

std.
Deviation

9Oolo
Confidence
fntelval.

Interual Range

Reference 1051.25 ss8.05 237.00 814.25 - 1288.25

Disturbance
Site

L248.34 473.09 200.92 L047.42 - L449.26

Reference Area

The Reference Area, inctuding tree species, had an average stems/acre of 1051.25
(Table 4; for complete data for each transect refer to Appendix 3). The number of

9
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stems/acre ranged from 304.92 to 2OO3.76.The site was dominated by Shadryle--

(Atriplex confertifolia - 476.26, 45.0rf|/o, snakewee d (Gutieffezia 719thne 
- 235'22

stems/acr e, ZZ.OO"to), Fourwing saltbus'h (Atriptex canescens- 101'64 stems/acre'

10.00%), and Utah Juniper (Juniperus - 60'98 stems/acre ' 7 '00o/o)' Four

Wing Sa tiUusn (Affiptex ca nescens - 662.L1 stems/acre, 73'8o/o), and. Douglas

na U6itUru sh (Cit ryioth a m n us viscidiflorus - 482. 06 stems/acre, 6' 00o/o)'

Disturbance Site

woody stems/acre in the Disturbance site, including tree species, ranged from 522'72-to

Zt34.44,with an average ot pq8.i2 (Table 4; f9r lomplete-da.ta for each transect refer

to npp*Oix 3). fhe most predominani woody.plants in the Disturbance Site were

Snakewee d (Gutienezia sarothrae - 534.34 stems/acre, 43.007o), Fourwing saltbush

(Atriptev canescens- 165.53 stems/aire.13.30%), shadscale (Atriplex confertifolia -

191.66 stems/acre, 15.30%), Winteffat (Ceratoides tanata' L77 'L4 stems/acre'

t4.20o/o),and Utah Juniper (Juniperus osteosperma'92'93 stems/acre,7 '40o/o)'

Species Diversity

A species list for the Lila canyon Reference Area and the Disturbance site are detailed in

fante 5. These data are based on cover sampling done in both sites'

Table 5. Species Lists for Lila Canyon Inventoly Area



Chtysothamnus
albidus
(unconfirmd)

Rabbitbrush X

Ephedra viridis Green
Ephedra

X x

Gutierezia
sarothrae

Snakeweed X x

Sarcobatus
vermiculatus

Greasewood x x

Leptdactylon
punqens

Prickly gilia x

Forbs & SucculenB

Cryptantha
confertifolia

Yellow
Cryptantha

x x

Echinocereus
triglrchidiatus

Hedgehog
cactus

x x

Lygodesmia juncea Skeleton
weed

x x

Machaeranthera
canescens

Purple aster x

Opuntia compressa Prickly pear
cactus

X x

Plantago
patagonia

Indian wheat x

Sphaeralcia
coccinea

Scarlet globe
mallow

x x

Phacelia crenulata Scorpion
weed

x

Euphorbia fendleri Fendler
spurge

x

Grasses

Aristida logiseta Three awn x x

Bouteloua gracilis Blue gramma x X



C

Elymus salinus Salina wild
rye

x X

Hilaria jamesii Galleta X X

Orlzopsis
hymenoide

Indian rice
grass

X x

Sitanion hystrix Suirreltail X x

Sporobolus
cryptandrus

Sand drop
seed

x

Stipa comata Needle and
thread

X X

Vulpia actaflora Six weeK
fescue

x x

TrceS

Juniperus
osteosrerma

Utah juniper x x

Pinus edulis Pinyon pine X

Total Species in each area 27 28

i:t

The Reference Area had a total of 27 species with 3 species, Salina wild rye (Elymus

salinus- (11.30o/o), Cheat grass (Bromus tectorum - 6.300/o), and Galleta grass (Hilaria.
jiiutii - i.OOozo) with percent cover greater than 5ol0. See Table 6 for complete listing of
-percent 

cover for species in Reference Area and Disturbance Site.

The Disturbance Site had a total of 28 species with 4 species, Salina wild rye (Elymus

salinus - g.42o/o), Cheat grass (Bromus tectorum - 9.29o/o), Utah junlqer (Juniperus

osteosperma - i:68o/o, aid Galieta grass (Hitaria jamesii - 6.010lo) with percent cover
greater than 5olo.

I ril.l
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Table 6, plant Species and Percent Cover Summaly Table for the Reference Area and

Disturbance Site

Reference Area Disturbance Site

Species (o/o cover) Species (o/o cover)

tO'2V/o Elymus alinus (11.30) t0'20P/o

5 - 1 0 o / o Bromus tectorun (6.30) 5 - 1 0 % Elynts nlinus (9,42)

Hilaria jamesii (5.60) Bromus txtorun (9,29)

I uniperw osteosPerma ( 7. 68)

Hilan:a janesii (6.01)

t - Solo Atiplex confertifolia (4.40) 1 - 5olo Gutienezia arothrae (2. 0)

Sphaeralcia coccinea (3. 20) stip conata (1.54)

Stip conata (2.90) Orlzopsis hymenoid* ( 1. 27)

Vulpia utafiora (2.40) Pinus dulis (1.20)

Juniperus ostasperma (2.20) Atriplav anescens ( 1. 07)

Sitanion hWtix (2.@)

Orlzopsis hymenoids (1.80)

Atriplex canrcens (1.30)

< lo/o Gutienezia arothrae (0.90) < lolo Vulpia octaflon (0.73)

Artemisia tidentata (0. 60) Opuntia conpresa (0.67)

Cryptandta flaua (0.50) Sphaeralcia corcinea (0.67)

Opuntia conprsa (0.40) A n?le,v con fe rti folia ( 0. 6 0)

A risfrda I o n 9 iseta (0. 3 0) Ceratoides lanata (0. 47)

Lygodesnia juncea (0.30) Sporobolus sYPtandrus (0.47)

Mach ae ranthe ra ca ne s@ ns
(0.30)

Sitanion hystix (0.33)

Artemisia spineers (0.20) Sarohfus vermianlaft.a
(0.33)

Epehdra uindis (0.20) LeptodacSon Pungens (0.27)

Ech inocereus tigtrch idiatus
(0.20)

Euphoih fendleri (0.27)

Bouteloua gracilis (0. 20) tuuteloua gracilis (0.27)

, ' f  r  #D
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Chrysotha mnus na usfrstts
(0.10)

Artemisia tidenbb (0. 13)

Sa rcoba tus vermiculatus
(0.10)

Ed inoce re us ti g loct idia dJs
(0.13)

Phacelia crenulata (0, I 0) CIt rysotha m n us n a use ogts
(0.07)

Ceratoides lana ta (0. I 0) Ephdn uiridis (0.07)

Ot rysotha mn us a lbidus (0. I 0)
unconfirmd

Qptantha flava (0.07)

Hanbgo patagonica (0. 07)

Lygdsniaiuncea (0.07)

Aristida longiseta (0. 07)

ProductivitY

productivity for the areas was estimated by Mr. Dean Stacy, NRCS bioLogist on August.
Zl,2OO3 per DOGM guidelines and NRCS procedures (See Appendix 4). Based on ocular
estimates, tulr. Stacy 6stimated the productivity of the areas. He indicated that the
overall productivity of the Disturbance Site and the Reference Area was lower than in
previous years due to the drought conditions prevalent in the general area.

He estimated that productivity in the Disturbance Site to be approximately 350 pouxds
per acre (mid sera| in areas iominated by grasses and shrubs and approximately 250

bounds pLr acre (mid seral) in areas dominited by Pinyon-Juniper vegetation' The
esfimated produciivity for the Reference Area was approximately 450 pounds per acre
(high seral) in grass/ihrub areas and approximately 250 pounds per acre (mid seral) for

areas of Pinyon-JuniPer.

Similarity

Species Comparisons

Comparisons of similarity with respect to plant species were made between the
Refeience Area and the Disturbance Site using laccard's and Sorensen's coefficients
based on cover data. In the Reference Area, there were a total of 27 species, whereas in

the Disturbance Site there were a total of 28 species. There were 23 species common to
both areas Cfable 5).
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|l 
sI= cl(A+ B - c) * loo

Sorensen's Coefficient is calculated by:

51= (ZCIA + B) * 100

where: A = Dulrber of species in the Reference Area
B = fluffiber of species in the Disturbance Site
C = Duffiber of species common to both sites

Jaccard's Coefficient is calculated by:

The Jaccard,s simitarity coefficient was 71.g (Table 7) and sorensen's. coefficient value

was 83.6, both exceeding the required index value oi lo.These data indicate that the

communities are sumcieitly simitar, and that the proposed Reference Area should be

acceptable.

Percent Cover and Woody Plant Density Comparisons

Statisticat comparisons of vegetative cover were made between the Disturbance

Site and the Reference area using the Two-tailed t Test (DOGM 1992)' DOGlvl

guidelines suggest that mean veietative cover and woody pl9!! density of the

Reference Area and Disturbance-Site should be equal with a 90o/o confidence'

Calculations for these parameters are presented below.

: , . t  H D
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Table 7. species simitarity comparison (bl99g on Gover data)

Sorensen's
Coefficient



For a 90o/o Confidence fnterual:

t(std)/nl/',< )6 < t(Std)/nl/z

Percent Veqetative Cover

Disturbance Site

Mean - Xo = 45.L3 o/o

Std = t7.26
n=30
df=29
t = 1.699 (from t distribution table, ?=0.t, df = n -1)

Cover as a o/o: 39.98 < 48.20 < 50.68

SinceXo of percent Vegetative Cover is 48.20 and can be found between 39.98 and
50.6g, ii can be concluded that the Disturbance Site and the Reference Area are equal
with 90o/o confidence.

Woody Plant Density

Reference Area

Mean - Xo = 48'20 o/o

Reference Area

Mean=&=1051.250lo

Disturbance Site

Mean = & = 1248.72 stems/acre
Std = 473.09
n=15
df=L4
t = 1.761 (from t distribution table, a=0.1, df = n-1)

Woody plant density: 1033.61 < 1051.25 < t463'82

Since& of Woody Plant Density is 1051.25 and can be found between 1033.61 and

L463.fi2, it can be conctuded that the Disturbance Site and the Reference Area are
equal with 90o/o confidence.
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Appendix I

Lila Canyon Maps
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Lila Canyon l\^ine
Reference and Disturbance Sites
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Appendix 2

Lila Canyon Cover Data
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Cover Type Summala
o

Reference

Transect #GoverType

I 2 3 4 5 6 7 8 9 10 11 t2 t3 14 15

Shrubs 2 I 6 4 6 20 0 2 L2 10 0 4 I 2 t4

Forbs 2 5 5 2 4 4 0 20 6 6 0 I 4 24 10

Grasses 24 40 35 24 18 18 26 22 18 44 22 25 ,+0 35 16

Trees 2 0 0 2 10 0 0 0 0 0 22 0 6 0 2

Total
Vegetation

30 54 48 32 38 42 26 44 36 60 44 38 58 62 42

CryptobioUc 22 24 18 18 20 t2 15 35 20 5 t2 20 5 T4 10

Physical
Features

48 22 34 50 42 46 58 20 44 34 44 42 36 24 48
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Cover Type Transect # Site
Ave.

Relative
veg.
Cover

std.
Dev,

16 L7 18 19 20

Shrubs L4 10 8 10 22 8.10 16.80 6.14

Forbs 0 0 0 4 2 5.40 11.20 6.39

Grasses 46 54 56 44 42 32.50 67.63 12.65

Trees 0 0 0 0 0 2.10 4.36 s.31

Total
Vegetation

60 64 64 58 66 48.20 100.00 t2.70

Gryptobiotic 10 10 6 4 6 14.50 7.94

Physical
Featurcs

30 26 30 38 28 37.10 10.47
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Dir$l"nce site cover Type summata

F.5
c>
c9

CoverType Transect #

1 2 3 4 5 6 7 8 9 10 11 T2 13 14 15

Shrubs 4 0 22 2 4 2 6 2 2 2 12 L2 I 10 0

Forbs 2 2 0 8 4 0 2 2 2 4 2 0 4 4 42

Grasses 58 52 60 58 66 40 42 40 46 54 48 34 44 28 0

Trees 0 I 0 0 0 0 4 4 0 4 0 0 0 4 50

Total
Vegetation

64 62 82 78 74 42 54 48 50 64 62 46 56 46 10

CryptobioUc 6 L2 2 2 8 10 0 I 8 4 6 8 6 8 40

Physical
Features

30 26 16 20 18 48 4 44 42 32 32 46 38 46

Cover Type Transect # Site
Ave.

Relative
veg.
Gover

std.
Dev.

16 L7 18 19 20 2L 22 23 24 25 26 27 28 29 30

Shrubs 4 6 8 6 I 0 0 4 0 6 2 0 4 2 4 5.00 11.00 4.72

Forbs 2 0 0 0 4 4 2 0 0 z L2 0 0 0 2 1.93 4.00 1.95

Grasses 18 2 20 16 4 4 8 10 I t4 28 T4 4 8 I 29.633 65.00 21.06

Trees 10 8 16 10 t2 z0 20 L4 22 22 L4 L2 10 20 32 8.87 20.00 8.83

Total
Vegetation

34 16 44 32 28 28 30 28 30 44 48 26 18 30 46 45.13 100.00 L7.26

CryptobioUc T2 0 6 4 8 10 t2 L4 4 I 4 16 t2 8 0 7.27 4.L6

Physical
Features

54 60 50 64 & 54 58 58 66 48 48 58 70 62 54 47.49 14.68



Lila Canyon Species Cover Summary
Disturbance Area
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Appendix 3

Woody Plant Density Data



.l

4

!

t

E
t

c
d
F

c {i' d - d
E -

6
c

Io
E

t
t
F

o
o g

o
o
o s o c

;
i
o

N o F
3
F.
a

I o
I
d
a

F

g o
F
t

:[
F o {i

t

F
g
o

F J

a!
o

o
t
E
o
e
t,
t

F
o t

F
o

q

N

I o

a

*

o
g o

o
q
t

3
o
c
oo
C

.g
o
!
o
o
E
E

I
c,
.0
o
.E
J

<
o

l!
o
F

F

I o o
G

i

o

a?

o
t,
c
o
e
o
E

o o
o

I
o F R

a
I
o

o
F

o
o
o

c
j

o

ti
t
i :

R

t
i
I

t
a
!

-
F
5

o

!
!

=
a

<
I

€
!

?

a

t

!

1!

!

E
i

I

E
.?

t
a

C

a
b
o

J

€
U

3{
E
I

a
o

-t
E

n
E

3

c
6

E

-
E
T
a
c

t
:
t

a

E
E

t

a

I
a

{
E3
I
a

a
I

t
a
d

I
I
o

t
h

a
!

T
I
ex
I
3
I
E

t
a
t

r

Io

t

I

a
c
!
o
!

c

E
t
I
a

c€
E
o
o

H

r5-r / ;JJ7

t



P

€
I

d
6
.i

q
ts F

F
o

o
6

q
d

ip o o o
o

@

o
ts o

F

I F F t

R
o

o o <io

o

3 F
o t

o
o

t:

o
I
o

F
o 1..

o
o R o

o
o

o
o I o o o

ts
o
o

I
t o d

o o 3
I o o F

o

g
o

o
s
R

8 F

I
F o I o c

ag

o
c
o
o
E
-g
G

o
3
c
I
c
|Eo
s
J

<
o,
-o
.o
F

ts
R

o o .t

o

a

F

o
t
c
6
lt

6
o

F
o
N

o I g

o
o
E
F
o
at,
o(,
c
|!
II

o
o

o o
F o o F <; dt E

F

s
d

o
o

t

i E
5

it
t

I

I

I

c
E

6

:t

€
!
t
5

!
!

€

E

!
C

E

o

a

!

t

s.c
U

i

E
an
ts

C

I
a

*
t
d
G
t

:
o
€
E
i
! t

t
I

5
E

E
C

3
t
I

L

t
o
a
a
F

!

t
t

g
ip

j

i
t
r

P

t
t
E

I
t

6

E
E
!
a

E
E
a
t
t
E
o

E



Appendix 4

NRCS Productivity Estimate Letter
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Appendix 5

Similarity Table

r d 2007



ftr 3-/

Appendix 5

Lila Canyon Similarity Comparisons - Reference Area & Disturbance Site

Disturbanoe SiteReference Area

Species Frequency
(per 20
transects)

o/o Covel
(per 1OO0 points)

Species FrequencY (Per
30 transects)

o/o Cover (p€r
l50O points)

Salina wild rye r5 11.30 Salina wild rYe 25 9.42

Cheat grass t2 6.30 Cheat grass 16 9.29

Galleta grass 16 5.30 Galleta grass 26 6.Ot

Shadscale 14 4.40 Shadscale 6 0.60

Globe mallow 11 3.20 Globe mallow 7 o.67

Needle and
Thread

1t 2.90 Needle and
Thread

l3 r.54

Six weeks fesqre t2 2.40 Six weeks fe*ue 9 o.73

tltah juniper 6 2.10 tftah juniPer t9 7.64

Squirreltail 10 2.00 Squirreltail 4 0.33

Indian rice gmss 9 1.80 Indian rice grass t2 r.27

Fourwing
saltbush

6 1.30 Fourwing
saltbush

8 t.o7

Snakeweed 5 0.90 Snakeweed 16 2.OO

Big sagebrush 2 0.60 Big sagebrush 2 0,13

Yellov
cryptantha

4 0.50 Yellow
cryptantha

I 0.07

Priddy pear
cactus

4 0.40 Priddy pear
cactus

9 o.67

Three awn 3 0.30 Three awn 1 o.o7

Skeleton weed I 0.30 Skeleton vYeed I o.o7

Purple aster I o.30 Purple aster NOT OBSERVED

Budsage I 0.20 Budsage NOT OBSERI'ED

Green Ephedra 2 0.20 Green Eplredn I o.o7

Hedgehog cactus 2 0.20 Hedgehog cactus 2 0.13

Blue gramma I 0,20 Blue gramma 2 o.27

Winterfat 1 o.10 Winterfat 6 o.47

Big Rabbitbrush 1 0.10 Big Rabbitbrrch 1 0.07

Greasewood I 0.10 Greasewood 2 0.33

Scorpion weed 1 0.10 Scorpion weed

..:;ril I u iu'07



Chrysothamnus
albidus
(unonfirmed)

I o.to Chrysothamnus
albidus
(unonfirmed)

NOT OBSERVED

Pinyon pine NOT OBSERVED Pinyon pine 8 r.20

Prid<ly Gilia NOT OBSERVED Priddy Gilia 3 o.27

Sand dropseed NOT OBSERVED Sand dropseed 4 oA7

Fendler spurge NOT OBSERVED Fendler spurge 3 o.27

Plantago TIOT OBSERVED Plantago I 0.07

27 Total species; 3 species >5olo cover 28 total specjes; 4 spqcies >5o covel



Appendix 6

Recommended Revegetation Seed Mixture

previous vegetation studies of the Lila Canyon area produced a vegetation
reseeding mixture. After reviewing the list, and considering that the post-mining
land use will be wildlife/grazing, irecommend the list previously generated be use
in post-mining revegetation projects. See attached list.

,,,, "/ | ii 2!07
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INTERIM AND FINAL RECLAMATION SEED MIX

Recommended Seed Mix for Lila Canyon Mine

Pounds PLS/Acre
GRASSES

Needle and Thread Grass
Indian Ricegrass
Basin Wild Rye
Galleta
Bluebunch Wheatgrass
Slender Wheatgrass
Blue grama

FORBS
Blue Flax
Palmer Penstemon
Globemallow (Sphaeralcea a mbigua)

Fringed Sage

SHRUBS
Wyoming Big Sage
Green Rabbitbrush
Fourwing Saltbush
Wintelfat
Shadscale
Cliffrose
Black Sage

2
2
1
1
1
2
1

1
0.25
o.5

I nd ia n Pa i ntb ru sh ( Ca stil leia lin ia e ria efo I ia) O.L
0.1

0.25
0.5
3
1
1
I
o.25

. i , r s 2Jl7
25



Appendix 7

Presence of Plant Species of Concern

During the sampling period Mr. Jay Marshall, UtahAmerican Energy, requested that
we conduct cursory sutveys in the Lila Canyon area to determine the presence of
3 plant species of concern. The plants of concern were: 1) Creutzfeldt-flower (
Cryptantha creuzfeldtiiWelsh) a member of the Boraginacae fami[,2) Coal-cliffs
Sweet Vetch (Hedysarum occidentalevar. canone) a member of the Fabaceae
family, and 3) Horse Canyon Stickleaf (Men2eliea multicaulisvar. librinaThorne &
F.G. Sm.). See attached letter to Mr. Marshall and pfant description sheets.

No evidence was found of any of the 3 species in question.
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NRCS ?ll..ta|

United Stater
Department of

Agriculfure

Natural
Resourceg

Conservation
Service

Price F.O.
350 N. 400 E.

Price UT
84501

flkln:,*
FAX

435437-3146

* N RCS i3l::?iffilTli,i,.-
{t

Mr. Jay Marshall
UtaMmerican Energy, Inc.
375 S. Carbon Ave.,#127
Price, UT 84501

Re: Productivity Estimate for Proposed Lila Canyon Mne

Dear Mr. Marshall,

Following our visit on August 27,2003 to the proposed mine site in Lila Canyon I have the

folowing determinations lor vegetative production (dry weight) this year based on the

existingihysical characteristics of the landscape as well as climatic conditions of the area'

The disturbed area has approximately 350 pounds per acre (mid seral) for lhe 
grass/shrub

site while the pinyon-juniber sites onihe disturbed area have approximately 250 (mid seral)

pounds po uir. ltrerUaceous/shrub). The grass/shrub site for the reference area has
'approximately 

450 pounds per urt" (nigl serat) and approximately 250 (mid seral) pounds

per acre (herbaceous/shrub) in the pinyon-juniper area.

It is evident that the vegetation in the area is suffering from the effects of the current

drought which is the r"uron for the lower production values we are experiencing. Many of

the p-erennial bunchgrasses are declining in vigor due to the build up of litter/old growth at

the base of the ptant at o, n"* lh" roit surface, ultimately affecting the plants

productMty/vigor. It appears that the annuaVperennial forbs as well as the shrub

fo111pon"ntareidisplaying ttre eff"cts of the ongoing drought. The scattered pinyon-juniper

trees within the area 
"pp"* 

to be sustaining despite the drought conditions- Although the

drought conditions upi"- to be affecting the vegetative productivity, it is apparent that the

higher precipitation ai this elevation allows for higher sustainabifity/productivity than the

n"ltty valley floors. Furthermore, the area has experienced a high rate of cheatgrass

invasion wtrittr may temporarily help increase ground cover and slightly increase vegetative

biomass, but will uttitnut"ty decreases the overall health ofthe ecological site.

Please feel free to contact me at any time with any othef questions or comments.

Respectfully yours,

August 22,2003

4e,*k
M. Dean Stacy \

Range Management Specialist

Cc: Dr. Mike King, CEU

A team dedicated to leadership in conservation

An equal emploYer and Provider

, r r  ,  d2 ;37



Appendix 7

Presence of Plant Species of Concern

During the sampting period Mr. Jay Marshatl, UtahAmerican Energy, requested that
we conduct cursory surveys in the Lita Canyon area to determine the presence of
3 ptant species of concern. The plants of concern were: 1) Creutzfeldt-flower (
Cryptantha creuzfeldtiiWelsh) a member of the Boraginacae family, 2) Coal-cliffs
Sweet Vetch (Hedysarum occidentalevar. canone) a member of the Fabaceae
famify, and 3) Horse Canyon Stickleaf (MenEeliea multicaulisvar. librinaThorne &
F.G. Sm.). See attached letter to Mr. Marshall and plant description sheets.

No evidence was found of any of the 3 species in question.
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College of

Eastern

IJtun

Ofice oftlrc Dean
Division of Arts &

Sciences

Mike King, PhI)

451 East 400 North
Price, Utah E4501

(43s)613-5232
Fa"r (435) 6134102

E-Mail mking@ceu.edu

MEMO

TO:

FROM:

DATE:

RE:

Jay Marshall
Utah American EnergY

Dr. Mike King

January 29,2004

Sensifle SPecies SurueYs

As per your request, I condu$gd cursory surueys in the Lila Canyon area to

determine the presence of 3 planitpL.iut oi concern' The plants of

concern were: riii"tif"ldt-flowli' ( iapy ntna creuzfetdtii Welsh) a

member of the Boraginacae famiiv, )1 c*ldiffs Sweet Vetch (Hedysarum

occidentalevar. canone) a mem;l'; 
"fthe 

Fabaceae family' and 3) Horse

Canyon Stickleaf (MenEetiea miticau1svar' librinaThorne & F'G' Sm')'

See attached plant description sheets'

special efforts were made during t!e_99v9r and woody plant density

sampling efTorts, July - Seqtgm.neiZbOg, to delect the presence.of these

species. no*euJr] n6 i"OitiOuuts-of an' bf tn9 3 were obserrred in the

Reference Area Ol,iitg the collect'ron oi duta from 35 transects' nor were

the prants oeteal in-any or qs-irinsects in the Disturbance site. Also,

none of the ,p"i.*i were'noteo *nile traversing the study areas moving to

and from transect locations'

Additiona||y, on Ju|y 18, 2003 a-brief suruey was conducted in the major

drainage aoSaceni;" fiL-;'tn nounOary of the proposed disturbance area'

I went up the drainage uppro*,rui"v r'r1"a but saw no evidence of any

of the 3 species. I also spent uppioii'i*tely ] hours walking through the

pinyon-Juniper ui.u it the souihuatt .Oge of the Disturbance Site on

September 5, 2003, but saw no 
"uiO"nc6 

of any of the 3 species in

question.

If you have questions, Please let me know'



Nullets lanceolate.
4 - 5 m m l o n g

Calyx segments
6 - 8 mm long in anthesis,
9 - 13 mm long in fruit

Leaves narrowlY
spatulate to
oblanceolale,
acule to obtuse,
2 - 8 c m l o n g ,
2 - 9 m m w i d ei .4;s,

: l /

Caudex branches wilh
marcescenl leaf bases

C RY PTANTHA C REUT 7T ELDT I T

I

Scientifi c n;rme: Cryptonth a creutzfeliltii Welsh
(common name) Creutzfeldt-fl ower

Family: Boraginaceae
(common name) Borage family

Synonyms:
None

Global Distribution:
Endemic to central Utah in Carbory Emery, and Sevier Counties

Land Ownership:
FS - Manti-LaSafruf, BLM - Price and Richfield Field Offices, and private

Habitat:
Shadscale and mat Atriplex communities on the Mancos Shale Formation

between 5,250 and 65ffi feet elevatiory late April - June.

Comments:
Close to C. jonesiana, but with glabrous leaves above and the lower surface

having moitly appressed, pustulate-based bristles, with few (or no) finer non-

pustulate traiis, and basal ieaves obtuse to acutish and more pointed, calyx 9 - L3

mm long in fmit, and nutlets 4 - 5 mm long.
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Cry pt anth a cr eut zfel dtii
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Closeup (8. Thompson)
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Flowers pale Pink Purple'
20 - 24 mm long,

Leatlets mainly 2 to
3 times longer |han
broad

Loments stipibte,
pendulous, with
1 - 5 segments,
winged

HEDYSARUM OCCTDENTALE VAR. CANONE

i{'"

scientific name: Hedysarum occiilentole Greene var canone welsh

(common name) Coal-cliffs sweewetdl

Family: Fabaceae
(common name) Pea family

Synonyms:
None

Global Distribution:
Endemic to Carbon, Duchesne, and Emery Counties, Utah

Land Ownership:
FS - Manti taSafNF, BLM - Price Field Office State Land, and private

Habitat
Pinyon-juniper, serviceberry, maplg mountain mahogany- and sagebrush

communitiei between 6,400 and 8,300 feet elevation, late June - mid-August.

Comments:
Differs from var. occiilentale in the broader leaflett and pale flowers mainly

20 -24mm long vs. dark pink purple flowers mainly less than 20 mm long..
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Hedysaram occidentale var. cflnone

Habitat (C. Delmatier)

Closeup (C. Delmatier)

Species Distribution
::.]CCfiFORATED
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Leaves rrilobed. lhe
lateral lobes near the

? bbde base, lhe aPbal
lobe elongate

Seeds winged,
3 - 3.5 mm long

\
Ff.6i:!3t
t@,'--&\
t  B . ' i a t t
t sG: (? ' :  E l
w-"iil,g'tfffi!i4:El

Suftrutescent Perennial,
2 - 5 d m t a l l

MENTZELIA MIILTI CAULI S vA R. LIBRINA

Scientific n:rme: Mentzelia multicaulis (Osterh') Darlinglon var'libina Thorne &

& F.G. Sm.
(common name) Horse Canyon stickleaf

Family: Loasaceae
(common name) Stickleaf familY

Synonyms:
None

Global Distribution:
Carbon and Emery Counties, Utah; a Colorado Plateau endemic

Land Ownership:
BLM - Price Field Office State Lands, and private

Habitat:
Sagebrush, rabbitbrustU and pinyon-juniper communities at about 5,200 feet

ele-vation, on the Mancos Shaie and Price River Formations, July - September'

Comments:
This variety differs from var. multicaulisby the leaves-that "re trilobed,

with the laieral lobes near the stem base and the apical lobe elongate.
"i,\TED
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Mentz eli a multicaulis var. librin a

Habitnt (C. Delmatier)

Closeup (C. Delmatier)

Species Distribution
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Appendix 8

Lila Canyon PhotograPhs
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