Appendix 3-1
Vegetation Reference Area & Species List




TASLE 1

ALPHABETICAL SPECIES LIST

Scieatific Name
e —

Abies concolor

Acer sp
Achillea millefolium

Actaea rTubra

Agroovron gristacunm

AgrovyTon {cerme
Agroovron spicatum

Agroovron trachvcaulum

Agroswie averara

Agrosctis stolonifera

Angelica oianata

Ancennaria zarvifolia

Arcemisia dracunculus

Artemisia frigida

Arcemisia ludoviciana

Arcemisia sridencata

Aster chilensis
Aster 8laucodes
Berula erecta

Betula occidencalls

————

Sromus cascisacus

Common Name

Whits Fir

Mapla

Yarzow

Baneberty

Crastad Wheatgrass
Beardless Wheatgrass
Bluebunch Wheacgrass
Slender Wheatgrass
Spike Redtop

Redtop

Pussytoes

Worzwoed

Fringed Sagebrush
Sage

Big Sagebrush
Pacific Aster
Aster

Watar Parsaip
River ﬁirch

Mountain Brome




TABLE 1

ALFHABETICAL SPECIES LIST

PAGE 2

Scientific Name

Broomus ciliatus

Bromus inermis

Cardamine cordifolia

Carex aures.

Carex;zi:rog el
Carex atraty

Carex vallicola

Castilleia linariaefolia

Castilleis hiniata

Cersocarous ledifolius

Chaenaccis douglasid

Chenovodium cherovnodioides.

Chenoveodiunm lentavhvllum

Chrrsothammus nauseosus

Chrvsozhamnus viscidiflorus

Cizsium pulchellum

Corous stolouifera

Cvaooglossum officinale
Daceylis zlomeraza

Descuraisia Californica

Deascuraiaila pvi=naca

Elveus gzlaucus

Enxilobium augustifoliivm

Common Name

Fringed Brome

Smooth Brome
Heartleaf Bittercress
Sedge

Smallwing Sedgs...
Sedge

Sedge

Wyoming Piinted-cup
Iadian Paintbrush

Curl-leaf Mahogany

Goosefoot
Goosafoot

Rubber Rabbitbrush
Low Rabbitbrush
Thistle

Red Osisr Dogwood
Boundstongue

Qrchard Grass

California Tansy Mustazd

Pinnate Tansy Mustard
Slue Wildrye

Fireveed
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TABLE 1

ALPHABETICAL SPECIES LIST

"I. ‘ PAGE 3
Sciencific MNaze Com=on Name
Epilobium breviscylyum . Willowherd
Epilohium lazifolium Willowhazb
Equisetum arvense Horsezail
Erigercn eatonit ' Fleabane
Erigercn sp ‘ Fleabane
Ervsisus sgsperum _ Wallflowver

I

Festuca ovina Blue Fescue

Festuca oratensis Fescue Grass

l

Wild Stravberry

v
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Gallum Sifolivm Sedscrav

Gavookveum rasosissiaum

. . Genzianella amarella
\

Geranium fremonetil Fremont Geranium

I

Geranium richardsonii Richardson Geranium

Gilila aggresata Skyrockee gilia

l

Hackelia floribunda Showy stickseed

I

Helicmersis mulsiflora

!

Hordeus fubacm Foxtail Barley
Eﬁlodiscus dumosus ” Rock Spicea

Hymenoxvs acaulils Hy=zenoxzs

Hvzenoxys richardsonil Richardsocs Hymenoxys
Juncus arsicus Arctic Rush |
Juncus ensifolius Swordleaf Rush

-1l -




TABLE 1
ALPRABETICAL SPECIES LIST
PAGE 4

Scientific Name
N

Junizerus communis
M

Junirerus secpulorum

|

Lactuca scariola

Lapoula occidentalis

lonicera involucrata

Lonicera utahensis

Machaeranthera canescens

l

Mahonia ravens

Mplica hulbesa

Muhlenbergia £{1:%0r=is

t

Opuntia sv.

F

Orvzonsis hvmencides

|

Pachvstima mvrsianices

Penstemon caessizosus

Penszemcn eaconid

l

Penscemon so,

l

Pensctemon watsovid

l

Picea pungens

Pinus edulls

Pisus osonderssa

Poa comroressa

l

Poa gzlauca

t“

?0a saluscris

Common Name
L ]

Coynon Juniper
Rocky Mountais Juniper
Prickly Latzuce
Western Waterleaf
Bearberry Honeysuckle k
Utah Eoneysuckls
Roary Aster

Oregon Grape
Oricug:aas

Pullup Muhly
Prickly Pear
Indian Ricegrass
Mountain Lover
Beardcongue
Beardtongue
Beardzongue

Watson Beardtongue
Blue Sprucs

Pinyon Pize
Ponderosa Pine
Canadian Bluegrass
Bluegrass

Fowl Bluegrass
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TABLE 1
ALPHASETICAL SPECIES LIST
PAGE §

Sclenzific Nazme

Populus augustifolia

|

Pooulus tremiloides

Prunus vireiniana melanccarpa

l

Psuedotsuga menziesid

}

Puccinelli{a nyttaliana

Ranunculus cvmbalaria

Ribes cereun

Ribes sp.

Rosa woodsil

Rubus {daeus

Rudbeckia oceidencalls

Salix bebbiana

Salix drurmondiana

Salix myr=illifolia

Sazmbucus ccerules

Sambucus racemcss

Senecic zultilobatus

Senecio streptanthifolius

Shenherdia canadensis

Silene xzenziesi?

Smilacina stellaca

Solidago sparsiflcra

Common Name

Narrowvleaf Cottonwood

.ASpen

Chokecherry
Douglas Fir
Alkaligrass
Buttarcup

Squawv Currant
Currant

Woods Rose

Red Raspberry
Western Coneflover
Reak Willow

Willow

Willow

Blue Elderberry
Red ElderzberTy
Groundsel
Groundsel

Russet Buffaloberry
Menzies Silene
Palsa Solcmonssaal

Goldenrcd
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ALPHABETICAL SPECIES LIST
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Scientific Name

ll

Stipa columbiana

Stiza comata -

Stiva lettermanii

1

Swercia vadiata

Svaphoricarcos orecphilus

Thalicerum feadlert

Tragoosogon oorri!oliu§

Trisetum soicatu=

Urcica brewverd

T ———————

Verbascum thavsus

T —————— S —

Vicia americana

T ——— A ———

Xanchecezhalum sarcothrae

A ——

Com=cn Vame

Subalpincvnccdlozrsss
Needle and Thread Grass
Lettarman Nesdlegrass
Green dcnﬁian

Mountain Snowberty
?endl;r Meadovrue
Snlsity

Spiks Trisetum

Stingiag Nettle
Flaznel Mullein

Americaz Vetch




TABLE 2
. . SPECIES LIST BY PLANT GROUPING AND COMMUNITY TYPES:
Previcusly Distrubed (D), Cotzonwood (CW), Sagebrush (SG), Meuncaia

Shrub/Grassland (MSG), Mixed Mountain Shrub/Conifer/Aspen (MSCA),
Spruce/Fir/Aspen (SFA), Riparian (Rl and R2).

GRASSES, SEDGES, RUSHES AND HORSETAILS

CwW SG MSG  MSCA SFA

I

Iz

R2

D
AgTopyron cristatuz X
Agropyron inerme X
AgTopyron spicatum ‘F"EA* X
Agropyren trachycaulum X
Agrostis exerata
Agrostis stolonifera X
Bromus carcinatus X

[be Joe

Bromus ciliacus X
Bromus f{ner=is X
Carex auresa

. ) Carex 31 roptera

Carex atrata

4 [ e Jie ¢

Carex vallicola X

Dactylis glomeraca

Elysus glaucus

Equisetum arvease X

Festuca ovina

Festuca pratensis

dordeun jubacum

Juncus arccicus

Juncus ensifolius
Melica Suldosa
Muhlenbergia filiformis
Oryzopsis hymenoides
Poa compressa X

]
e}

e e J = e § e B [ | e B e | e
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Poa glauca
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TABLE 2

PAGE 2
. GRASSES, SEDGES, RUSHES A.‘TD EORSETAILS
D G4 SG_ MSC__MSCA SFA Rl  R2
Poa paluscris X X X X '
Puccinellia nuttaliana ' X |
Stipa columbiana X X X |
Stipa comata X X ' ‘
Stipa lettermanii X X X X ‘ ' |
Trisetum spicatum | X
Vegecative Grass ‘ X X |
HERSS AND FOR3S
Achillea millefoliun x| x| x 1zl ozl x|
Angelica pinnacta l | Iz |
-Antennaria parvifolia X i-X X | ‘ f
Arzemisia dracunculus X | | |
Artemisia frigida X X X ‘ ! :
. ) Artemisia ludoviciana ' ! x!
) Aster chilensis I | | x| x|
Aster glaucodes ~ x| x| x | x' <
Berula erec:za | ' | x|
Cardamine cordifolia | ' | | ‘ X
Castilleja linariaefolia ‘ ' | - i
Castilleja miniata ' | | | X ?
Chaenactis douglasii X ' I X ' X ! :
Chencpodiun chencpodicidas X | | | | x|
Chenopodium leptophyllum | X R | x
Chr7sothamnus viscidiflorus x| | -'.*' | '
Cirsium pulchellum x| x| x! xi x| x | <
Cynoglossum officinale X X x| ! X '
Descurainia californica ‘ | ‘ ‘ x |
Descuraiaia pinnaca | x| | '
Epilobium auguscifolium ' ' ' | | x
Epilobium bravistyluz l ‘ | | |z X
Epilobium latifolium | ' i | | x ' =
. Erigeron eatonii | ‘ ! | | _x
Erigeron sp. | l ‘ l I I ox




‘ TABLE 2
| PAGE 3

‘ HERBS AND FORBS

D CW____SG__MSG MSCA_STA Va2
Ezysizum asperua X

Frageria americana : X
Galium bifoliwm X _X
Gayophytum ramosissisum X
Gentisnella amarella

Geranium fremontil X X X
| Geranium richardsonii

Gilia aggregata X X X

‘ Hackelia floribunda X 1 X
Heliomeris multiflora

Eymenoxys acaulis X

‘ Rymencoxys richardsonil X
Lactuca scariola

‘ Lappula occidentalis X X
| ' Machaeranthera canescens X X x | x

‘ _ Cpuatia sp. - X
| . ' Penstemon caespitosus : ' X

|
|
i
‘ - Penstemon eatonii ‘ | ‘ x
{

Y g PRSP g

e e - | e | = § e ——— —— ] — | —f——

L |

Penstezon sp. X

Penstemon watacnil- ' X ‘ x| x
‘ Razunculus cymbalaria
Rudbeckia occideantalis l |
‘ Senecic sultilobacus .

l
I
l
l
Senecio streptanthifolius X ]
Silene meanziesil X |
-Smilaciza stallaca ’ :
|

|

|

!

i

|

|

>4 |>e 10 oo oo

\ ‘ Solidago sparsiflora - | X !
Svertia radiata X

‘ Thalicerizm fandleri

Trogopogen porTifalius '
| Urtica dreveri X ‘

Verbascum thapsus X
X

Vicia americana

m Xanthocephalum sarochrae




TABLE 2
PAGE &

D CW _SG MSG MSCA SFA a1  R:

Actaga Tubra | x i
Artenisia tridentata x| x| x| x x | x x | '
Chrysotha=nus nauseosus X X X X X ' |
Cornus stolonifera ' x| x |
Holodiscus dumosus | X ' X | |
Juniperus communis X x| l
Lonicera {nvelucrata - - x| x|
Loanicera utahensis ' l X !
Mahonia repens X X X_ '
Pachystiza myrsinites X ' X X x ! x
Prunus virginiana ;i ‘ | x
Ribes.ceraum X X | x|
Rides sp. X l ‘ X
Rosa woodsii x| x| x1x x|l x | x1 x
Rubus idaeus x| | x
. o Saliz bebbiana X i
Salix drummondiana k X '
Salix myrsillifolia | | | l | x! x!
Sanbucus coerula X ' l ' | l ' ‘
Sambucus racemcsa ‘ X | ‘ |
Shepherdia canadensis | | | x! x!
Syaphoricarpos orecphilus__ X X X x | x|l x ! x  x.
TREES
Abies councslor I ' ' i | x!
Acer sp. | | I x ‘
" Betula océidentalis x | | i ‘ ! :
Carcocarvus ledifolius | x l iox | !
Juniperus scopulorum x | l'x | x| ? :
Picea pungens | | ' ﬁL' x ' x ' x
Pinus edulis l ‘ | | !
Pinus pondercsa | ' ' . ' ; ?
Populus sugustifolia ' _X | | | ' |
Populus tTemuloides x| =z | x | ' |z | X
. Psuedotsuga menziesii | ' l | x| = ! :




PREVIQUSLY DISTURBED AREA

(Transects 1-3)

R/ )4 % PRCD * “
~FREQ COVER COMP Kg/Ha  PRSD
GRASSES AMD SEDGES _ ’
Agropyton cristatum NC - | == - -
Agropyron inerme |23 T l 8.7 !0.8 {
Agropyron spicatum ' ‘ 30 0.4 0.8 29.712.7
Bromus carinatus | 7 | T s.3l0,5 |
Bromus inermis |17 0.91 1.8 16.011.4 i
Carex vallicola 3 T ! T 0.3¢ 1T |
Poa palustris a3 | 1.9 38| s0.0i3.8 '
Stipa columbiana 3 T ' T 2.3 lg.2 5
Stipa lectermanii ‘ 20 T ' T | 8.0 } 0.7 |
TOTAL GRASSES AND SEDGES | 3.2 6.4 | 110.310.°
. " HER3S AND FORSS
Achillea millefolium 110 . 2.1: 0.2 2.3 l 2.2
Chaenactis donglasii 3 ' T T n.2! 2.
Chenopodium chenopodioides 7 ' Q.11 0.2 2.7 0.2
Chenopodium leptophyllum il 7 T 0.7 a1l
Cirsium pulchellum | 30 | 2.0] 4.0 s8.0 5.3
Cynoglossum officinale 37 ' 1.10 2.2 ' 58,1 3.2 !
Galium bifolium 1l 1 | | o701
Ceranium fremontii ‘ 3 l T T 0.35 T :
Gilia aggregata / 3 I T 0.3 T i
Hackelia floribunda s3 | 1.9 381 g3l 7.8
Lappula occidentalis 17 T T 3.3l 0.3
Penstemon watsonii . 10 0.71 1.4 13.0! .2
Senecio streptanthifolius 3 | T 0.31 T
| ‘ Swertia radiata Lg - - — i e
Urtica breweri 3 | T ' T 2.3l ¢ |
Verbascumv thapsus 3l 0.3l 0.6 6,7l o9.:!
. * Productivity is reported as dry weight in kilograms per hectare.
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TABLE 3-A ' ‘ '

Page 2 T 2 2 poD %
FREQ COVER COMP  Kg/Ha  PROD

. HERBS AND FORBS (cont.) ‘ | |
Vicia americana 3 T | 0.3 1 !
Total herbs and forbs 6.21 12 3| 232.21 2110
!
SURUBS ‘ l!

Artemisia tridentata 37 8.3 16.5‘ 235.4
Chrysothamnus nauseosus 03 | 12.7] 25,21 306.2 | 27.¢
Rosa woodsii | 33 | 2.l e.2! 251 ] 2.%
Symphoricarpos oreophilus , 37 1 17.7] 35.21 190.6 ' 17.%
‘ Total shrubs | s0.81 81.11 757.3 ! 62.2
TREE SEEDLINGS

Juniperus scopulorum 3 T T | 0.3 ! T !
Populus tremuloides 3 0.1! 0.2 0.8 ‘ O.ﬂ
Total tree seedlings 0.1 0.2 1.2 0.7
|
Total for community 50.3 100.01 119:.2 6 :0C.C




TABLE 3-8

coTTON00D

(Transects 13-15)

GRASSES AND HORSETAILS
Agropyron spicitun
Agropyron :rachycaulun>
Agrostis sctolonifera
Bromus ciliatus
Equisetun arvense
Poa compressa
Poa paluscris

Total Grasses

HERSS AND FORBS
Achillea millefolium
Aoteanaria parvifolia
Artemisia frigida
Aster chilensis
Aster glaucodes
Cirsium pulchellum
Cynoglossum officinale
Hymenoxys acaulis
M3chaeranthera canescens
Penscemcn sp.
Penstemon watsonil
Opuatia sp.

Total herbs and forbs

SHRLUBS
Artenisia tridestata

Carysothamnus aausesosus
Bolodiscus dummosus

Pachystina ayrsinicas

T 0z 2 PROD 2
FREQ COVER COMP Rz2/Ha _ P3CD
3l 7z |1 T |1
|13 ol 0.3l 1.3l 04l

NC -] - -— - |
| 20 | 0.1l 0.3 2.0l 0.1/
3l ¢ |1 S

47 | 0.8 1.5 16.3{ 0.7
20 | 0.2} 0.6 ! 7.0} 0.3
0.9! 2.7 | 26,90 1.2i

~N
L]
()
on
'
iV ]
Lad
[ R
.
.‘
o *
L7}

7 T ‘ T | 21 7 |
3] 0.2l 03! 14l - |
10 | ol 0.3l 1.7 o2l
13 | 0.2! 0.6 ) 3.3l g.2!
27 | 0.6! 1.9 1 sl 9.3
23 | 0.9' 2.8 1 a7l 57!
71 01! 0.3l 1.3l 0!
3l ¢tz | g0l ¢!
20 | 01" 03| 2.7 o
sl stz | 21 =
1 I LI N N 3 S
NC -— - -— - |
|

|

47 | 7.7.23.8 | 791.37 381,
13 | 1.6t 63l 6.7 1.8
7 | 16!l a3l es.7l 4
IR N




TABLEZ 3-3

Fage 2  ZEE T PROD
SHRUBS (cont.) FREQ COVER COMP Kg/Ha  ®3-3
. Ridbes cereun 17 ls.a]13.6] 201.013.3!
Rosa voodsii $3 19.5129.4| 362.7]17.9"
Symphoricarpos orephilus ' 27 (2.1 1 6.5 0.7 1 3.0
Total Shrubs 26.5181.9 | 1668.1 ] 22 ¢
TREE SEEDLINCS ;
Bectula occidentalis : 3|T T T f T }
Cercocarpus ledifolius 10!l1.81 5.6 254.7 | 12.5 !
Populus asuguscifolia : 710.2 0.6 8.3 0.2 |
Populus ctremuloides 17 |1 0.8 2.8 3s.0l 1.7
Tocal tree seedling 2.81 8.7 298.0)14.7 !
Total Community 32.3199.8 | 2023.1 99.8!
IREES 4
Method = Point-centered Quarter
# of saaple poincs = 23 (chroughout area at mouth of caanysa)
Average dist. w» 4,89 ga. .
. Mean area = 23.91 sq =. / tree ® 418 trees per hectare.
- SENSITY
Species Lisc: : # FRE (zrees/ 3a;
Narrowleaf Cottoawood (Pojulus augustifalia) 57 62 253 -
Rocky Mouataia Jumiper (Jumipezus scopulorum) 14 15 53
Blue Spruce (Picea puagens) 8 9 13
River Birch (Betula occideacalis) 7 8 33
Maple (Acer s5.) 2 2 3
Aspen (Populus tremuloides) 1 1l -
Whicte Fir (Abies concolor) . 1 1 -
Curl-leaf Mahogany (Cercocarpus ledifolius) 1 1 s
Douglas Fir (Pseudotsuga menziesii) R S W =
92 100 AN




TABLE 3-8

Page 3
Tree Diameters, Basal Areas
. Basal acea
1-10 11-25 26-50 Over Ave. Sq u
Ca Ca Cm 50 Ca dia. per hecta-e
Populus augustifolia 24 20 13 0 16.4 5.67
Juniperus scopulorum 11 3 0 0 8.1 0.32
Picea pungens 3 2 3 0 18.8 1.05
Betula occidentalis 7 0 0 (o} 4.9 0.06
Acer so. 2 0 0 0 5.5 - 0.02
Pooulus tremuloides 1 0 Q 0 5.0 0.01
Abies concolor 1 0 0 0 5.0 0.0
Cercocarpus ledifolius 1 Q 0 0 3.0 0.003
| Psuedotsuga menziesii 0 0 1 0 31.0 0.22
| 50 25 17 0 26
|
[




. ‘ TABLE 3-C

 SAGEBRUSH

(Transects 10-12)

k4 K4 2 PROD %
GRASSES FREQ COVER COMP Kg/ha PROD
Agropyron spicatum 33 (0.6 0.8 9.7 1.1
Agropyron trachycauluam 1310.1 0.2 4.7 Q.5
Muhlenbergia filiformis 100.1 0.2 2.0 o2
- Pof compressa 13 10.4 0.8 5.3' 0.5
Pon palustris . 27 10.7 1.4 15.7 1.9,
Stipa comata - 83 17.1 1il4.13 125.3 114, 28
Stipa lettermanii 20 | 0.5 | 1.0 16.0 ] 1.8
TOTAL GRASSES §TT RE. T 175 7 1303

HERBS AND FOQORBS

Achillea millefolium 7 0.1 |0.2 2.0l 0.2
. : Antennaria parvifolia 13 0.6 li.2- .0l 0.3
Artemisia dracunculus 17 V2.8 | 95.0 '10.8
Artemisia frigida 3 o.1 lo.2 1.3} 0-11
Aster chilensis 3 T T | c.3 ! = |
Chrysothamnus visddiflorus EB 2.0 J&.0 36.3 1 3.9!
Cirsium pulchellum 3 0.1 lo.2 0.7 1 0.1
Cynoglossum officinale 10 0.4 jo0.8 8.3 | 0.9;

Descurainia pinnata 3 T ir 0.3 ] 1
Cayophytum ramosissimum 17 T lr l.7 | 9.2
Geranium fremontii 7 T |1 2.7 0.3
Gilia aggregata / 23 O.3l 0.6 /.7i E;E:
Hackelia floribunda 7 0-1j70‘2 2.7.1 ¢.3.
Hymenoxys richardsonii NC - | - i ! “i
Lappula occidenctalis , 27 0.2 |o0.4 7.0l 0.8!
Machaerantherz canescens . 13 0.1 lo.2 2.3 ! 0.3;
Penstemon watsonii 50 1.9 | 3.8 32.7 4 3.7
Silene .men:ﬂesii 13 0.2 { Q.4 1.2 | 0.1!

H
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TABLE 3-C

Page 2
: % % pROD  .%
MERBS AND FORBS (conct.) . FREQ COVER COMP Xg/Ha PROD
Solidago sparsiflora 13 lo.3 | 0.6l 4.3] 0.5

Vicia americana

3 [t 11| o3| 1 |
TOTAL HERBS AND FORBS) | 7.8 |15.61208.9‘ 23.7 |

SHRUBS
Artenmisia tridentata 83 ]22.1144.6 1333 4 37.9l
Chrysothamnus nauseosus ‘ 50 7.3 | 14.70120.8 l3.fw
Rosa woodsii 27 0.8 1.2 1.2 0.1‘
" Sambucus racemosa . 3} 0.1} 0.2 0.4 | T J
Symphoricarpos oreophilus 7 2.0 6.0 1 34,9 6.0J
TOTAL SHRUBS 32.1[85.7 |a90.7 55,-1

TREE SEEDLINGS

‘Populus tremuloides

TOTAL TREE SEEDLINGS

TOTAL COMMUNITY
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TABLE 3-D

MOUNTAIN SHRUB/GRASSLAND
(Transccts 4-6)

4 4 4 PROD %
GRASSES . FREQ COVER COMP §§/Ha PROD
Agtopfron spicatun 90 | 19.3 | 83.5 | 556.71(86.3
Poa compresss ' 17 0.2 0.9 12.31 1.9 1
Stipa lettermanii. | 10 ;E_L_ﬁ;l_L__é;ZJ 1.0 |

TOTAL GRASSES . . 575.7189.2 |

HERBS AND FORBS

Actenisia frigida 3} 0.1] o0.6) 12.0]1.¢]
Aster glaucodes 13 0.4} 1.7 3.3 0.5
Cir{ium pulchellum L1o 0.1 0.4 2.7) 0.4
TOTAL HERSS AND FORBS i. 0.6 2.5] 18.0] 2.8
SHRUBS

Artemisia tridentata

Holodiscus dumosus

Mahonia repens

Pachystima myrsinites

Rosa woodsii

Sumphoricarpos oreophilus
TOTAL SHRUBS

TOTAL COMMUNITY

TREES

Method: Point - centered Quarter
# of sample points = 20 (taken in area above & to the west of

existing portals)

Average dist. = 4.31 m.

Mean area = 18.58 sq m / tree = 538 trees / hectare.
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TABLE 3-D

e ° Page 2 )

. « 2 DENSITY
Species List # FREQ (zrees/Ha)

Rocky Mountain Juniper (Juniperus scopulorum)l5 31 167

Curl~-leaf Mahogany (Cercocarpus ledifolius) 44 55 296

Douglas Fir (Pseudotsuga menziesii) 7 9 48

Pinion Pine (Pinus edulis) 4 5 27

' 80 100 58
Tree Diameterii Basal Are;s 3 Basal area

1-10 11-25 26-50 50-100 Ave, Sq m

Cm Cm Cm Ca dia. per hectare
Cerocarpus ledifolius 19 25 0 0 11.7 3.18
Juniperus scopulorum 15 10 0 a 10.4 ‘ 1.41
Psuedocsﬁg; menziesii 3 2 2 0 18.1 1.25
Pinus edulis ' : 0 1l 2 1 38.0 '3.03
37 38 A 1 8§.83

- 27 =




TABLE 3-E

MIXED MOUNTAIN SHRUB/CONIFER/ASPEN
(Transects 16-18)

4 Z i 4 PRQOD “
GRASSES FREQ COVER COMP Kg/Ha PROD
Agropyron spicatum ' 57 2.1 6.1 25.3 1 ¢.4
Melica bulbosa 27 1.6 4.70 16.3 | 6.1
Oryzopsis hymenocides 13 0.6 1.8 7.3 2.7
Poa compressa 37 1.0 2.9 12.3 4.6
Stipa comata . 1.se ! 3.1] 9.1 32.0 j11.9 |
TOTAL GRASSES | 8.4[24.6] 93.2 348 |
| HERBS AND FORBS
\ Anctennaria parvifolia 40 1.2} 3.5 8.7 3.2
Chaenactis douglasii 3 T T T T
F;" Chenopodium leptophyllum 3 T T T |1 4}
| . Chrysothamnus viscidiflorus 7 0.7 2.0 6.3 41 2.3 |
i Cirsium pulchellum 17 1.8 s.al 3.3 1.2 !
Gilia aggregata o 7 | 02| o8] 2.5(0.7
Machaeranthera canescens : 10 0.5 1.5¢ 2.7!1.0 !
Penscemon caespitosus 3 0.3 0.9 0.7 0.3 !
Penstemon watsonii 27 0.8 2.3 7.3 0 2.7 |
Smilacina scellacta 13 | a.s| 1.5l 2.7]1.0 |
Solidago sparsiflora 30 1.2 3.5 '7-0! 2.6 |
Xanthocephalum sarothrae 10 | T T ! 1 ' T !
TOTAL HERBS AND FORBS | 7.2 ]21.1] &C.7 15.3 |
SHRUBS
Artemisia tridentata
Chrysothamnus nauseosus
Mahonia repens
| Prunus virginiana
i Rosa woodsii .

Symphoricarpos oreophilus
. TOTAL SHRUBS
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TABLE 3-E

Page 2
‘ 4 x % PROD 2
‘ v ‘ )
TREE SEEDLINGS FREQ COVER COMP Kg/Ha PRCD
Cercocarpus ledifolius 40 !

0l 14.6 37.5 lis.¢c!
1

Juniperus scopulorum

TOTAL TREE SEEDLINGS

" TOTAL COMMUNITY 34,2 | 100.1]268.2 |160.13

TREES
Method: Point =~ centered Quarter
¢ of samples = 20
Average distc, = 4,16 m.

Mean area = 17.31 sq m / tree = 578 trees / hectare.

* ; 2 DENSITY
Species List ¢ FRE (zreas/Ha)
Aspen (Populus tremuloides) 23 29 158
Rocky Mountain Juniper (Juniperus scopulorum) 30 37 214
Ponderosa Pine (Pinus ponderosa) 10 12 - 69
Curl-leaf Mahog;ny (Cerocarpus ledifolius) 7 9 52
Blue Spruce (_Picea pungens ) 2 3 17
"White Fir (Abies concolor) 1 1 6
Douglas Fir (Psuedotsuga menziesii) 6 8 4€
Choke Cherry (Prunus virginiana) 1 1 6
' 80 100 578

Tree Diameters, Basal Areas Ave. Zasal a-ces

1-10 11-25 . 26-50 51-100 dia. 3g =

Cm Cm ! Cm Cm (Ca) per R2z2:3r:
Populus treauloides 16 7 0 0 8.7 1.¢C9
Juniperus scopulorum 15 14 { 0 11.13 2.1
Pinus ponderosa 1 1! 5 3 5.5 1i.23
!




TABLE 3-E
Page 3

Tree Diameters, Basal Areas (continued)

_ Ave., Basal are
1-10 11-25 26-50 51-100 dia. Sq m

Cm Ca Cm Cm (Cm) per hecz:
Cercocarpus ledifolius 3 4 0 0 11.3 0.52
Picea pungens 1 ! 0 0 12.0 0.20
Abies concolor 0 0 1 0 29.0 0.38
PsuedotsEgéimenziésii 1 2 3 0 27.0 2.64
Prunus virginiana 1 0 0 0 3.0 0.004

38 29 10 3 13.21
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TABLE 3-F

SPRUCE/FIR/ASPEN
(Transects 7-9)

b 4 Z % PROD y4
GRASSES " FREQ COVER _COMP Kg/Ha PPCD
Agropyron trachyc#ulum ' 27 0.3 0.71 11.0 4 1.6
Bromus ciliatus ' 23 0.5 1.1 6.7 1 1.9
Poa compressa : 17 0.3 0.7 S.71 0.8
Poa palustris ' 67 2.2 6.9 44,01 6.5°
Stipa columbiana 3 T T 0.3 T
Stipa lettermanii |21 0.;J__0.A g.ot 1.2
' TOTAL GRASSES | [ 3.5] 7.9 7570113 |

HERBS AND FORBS

Achillea millefolium | 37 | 0.1 ) 0.2 3.0la.2
Aster chilensis 3 T T ' 0.7| 0.1
Chaenactis douglasii | 7 1z 1 | 2.0l0.3 |
Chenopodium chenopodioides 3 T T ' 0.3‘ T |
Cirsium pulchellun 17 1.3 2.9‘ 9.7 1.4 1
Cynoglossum officinale 53 | 1.4 3.1' 30.9 | 4.8
Descurainia californica 3 T T | o0.31 <z
Erysinmuam asperum NC - - - -
Frageria americana 10 0.4 0.9| 3.3 1 0.5
Calium bifolium 30 | 0.6 o9 s.7!o.3
Geranium fremontii - so | 0.9 2.0l 12,71 1.9
chkelia floribunda v 40 2.1 o6l 56-3' - !
Lappula occidentalis 17 | 0.11 0.2 5.0‘ 0.° |
Machaeranthera canescens 30 0.5 1.1 9.0| P
Penstemon watsonii 17 0.4 0.9 10.3‘ 13
Senecio multilobatus NC - - | - ' -
Senecio streptanthifolius 10 T T ‘ 2.0 ‘ ﬂ.L#J
Silene menziesii 23 o3| 0.7 4.1l |
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TABLE 13-F

Page 2
S 3 PROD 2
HERBS AND FORBS (cont) FREQ COVER COMP Kg/Ha PROD
Smilacina scellata 1 71 0.2l 0.4/ 2.0 0.3
Sdlidago sparsiflora : " 10 0.2 0.&! 3.3, _0.5
TOTAL HERBS AND FORBS 8.3 18.4f 165.3] 24.6 |
SHRUBS |
Actemisia tridentata 13} 0.3l 0.7 2.1 0.3
Juniperus communis NG| =~ -- - -- !
Mahonia repens . | 3 0.3 0.7 0.8 0.1 l
Pachystima myrsinices o 30| 2.0l &.4 17.9 2.7 !
Ribes cereum 13]  1.s] 3.3 24.3] 3.6 |
Ribes sp i o.¢l 1.3 6.8] 1.0
Rosa woodsii 43| 4.8 10.0l 4s.1]| 6.6 |
Rubus idaeus 3l 0.3 0.7l 1.2] o.2 !
Symphoricarpos oreophilus 80 Zz.al 49,6/ 322.2) 47.9 ]
TOTAL SHRUBS } l 31.9] 70.¢f 419.a| 52.4 |
» TREZ SEEDLINGS
Acer sp 3 T T O.;l T
Populus tremuloides - 33 1.5 3;2__3£:JLL_J;JLd
TOTAL TREE SEEDLINGS E; [ 1.5l 3.3 11.8 1.:|
TOTAL COMMUNITY 4s.2 100.0 672.20120.0
TREES

Method: Point - centered Quarcter
? of sample = 20
Average dist, = 3,02 m.

Mean area = 9,12 sqm / tree = 1096 trees / Hectare
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TABLE 3-F

Page 3
. DENSITY
Species List ¢ FRIQ (trees/Ya)
Blue Spruce (Picea pungens) 36 45 493
Douglas Fir (Psuedotsuga menziesii) 16 20 219
Aspen (Populus tremuloides) ' 21 26 285
Rocky Mountain Juniper (Juniperus scopulorum) 5 6 66
White Fir (Abies concolor) -2 —_ —3
80 100 578
Tree Diamcters, Basal Arcas Ave. Basal are
1-10 11-25 26-50 51-100 dia. Sq n
Cm Cm Cm Cm per hect:
Picea pungens 7 22 ) 1l 19.0 13.9%¢
Psuedotsuga menziesii 4 8 4 0 19.1 - 6.29%
Populus tremuloides 7 13 1 0 12.6 3.55
Juniperus scopulorum 3 2 0 0 9.4 0.&%
Abies concolor 0 2 0 0 19.5 0.38
21 47 11 1 25.25%




TAa3LZ 3-C

RIPAZZAN 41

(Traasect R-1)

CRASSES, SEDGCES, RUSHIS § HORSETAILS 2 2 2 PRQOD -
FREQ COVER COM? RXz/®%a 2223
Agzostis exezata 1 T T
AgrosCis s:clonifera 17 1.4 8.1 5.7 3.
‘Bromus ciliatus. 7 0.1 0.6 7.5 Q.5
Brezmus inermis 1 T T n.b T
Cacex aurss 2 T T Q.4 H
Carex microptera 2z T T 1.7 9.1
€arex atrata 4 0.1 0.6 6.7 0.5
Dacsylis glomerata 1 T T 1.3 2.1
Elymus glaucus R 1.3 } 0.2
Equisetu= arvense S 0.1 |o.s 5.0 0.4
Festuca ovina 1 T | T 0.4 T
Festuca poatensis 3 0.6 |3.5 2.5 9.3
Bordeus jubatuz 1 T T 1.3 3.%
Juacus azctcicus 3 0.1 0.6 4.5 | 2.3
Juncus ensifalius 9 0.1 la.s 15.9 1.l
Poa compressa 7 0.2 |1.2 12.8 2.9
Puccinellia anuttaliaza 2 | 0.1 0.6 2.5 2.2
Trisecum spicatunm « la.1 lo.s 7.5 2.5
‘Vegetative grass o« lo.a }2.3 5.3 | 0.5
TOTAL GRASSES, SEDGCES AND RUSHES ' 3.3 fl19.1 133.s5 | 3.3 |
BEZX3S AND FOR3S
Achillea millefolius Fﬁ 0.2 ted | EeeE g 3.7
Arzez=isia ludovieciaza EZ T 5 | 3.4 3.3
Aster glaucsdes [} ' g.6 |3.5 | 23'3k 1.7
3ezula erecta 3 b3 T | *.2 9.3
Caszilleja limaziaefalia | T . T | Vs |f
Chenopodiua leptophyllusz L ’4¥ | ¢ | Q.= -
Cizsium pulchellu= 0 | 1.6 |9.2 ‘Ll.i | == :
11/25/88
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TABLE 3-¢
Page 2

HER3S AND FOR3S (cont)

Epilobium augustifolium

Epilobium brevistylus
* Epilobiuam latifolium
Erigeron estonii
Erigeron sp

Geranium fremoncii
Gerasium richardsoaii
Lactuca scariola
Penstemon eatonii
Ranunculus cymbalaria
Senecio streptanthifolius
Solidago sparsiflora
Thalictrum fendlerzi

TOTAL HERBS AND FORBS

SHRUBS
Arteaisia trideuntata
Coraus stolounifera
Juniperus communis
Lonicera iavolucrata
Pachystima myrsiaites
Ribes cereunm
Rosa woodsii
Salix bebbiana
Salix drummondiana.
Salix dy::illifolio
Shepherdia canadensis
Symphoricarpos oreophilus
| TOTAL SHRUBS

TREZ SEEDLINGS

Picea pungens

TOTAL TREZ SEEDLINGS

TOTAL COMMUNITY

- 3§ -

2 - 2 PROD *
FREQ COVER COMP Kg/Ha 2373
1 T T 2.5 | 0.2
ho 0.2 1.2 s.4 1 0.6
1 0.1 jo.s 2.9] 0.2
1 |t T 0.4 T
1 T T 0.4 | T
3 lo.2 |1.2 s.ol 0.6}
8 |o.6 l2.3 8.3 0.5
10 | T T 4.6 |+ 0.3
K T 1.3 0.1
s 0.3 }1.7 6.2 0.2l
4 lo.1 |o.6 3.3] 0.2]
10 101 |06 7.51 0.6}
o lo.1 |0.6 s.al 0.4
3.9 R2.5 8.7 8.0
E: T 6.6 0.3
ho | 2.8)16.20 312.9)23.1
3 11.6) 9.20 200.4|1s.8!
2 lo:1| o.6/ 11.3] 0.3
2 Jo.2] 1.2 9.8l 0.7
3 (1.3] 7.5 to9.s1 s.:
8 l1.2] 6.9/ 20.8] 1.5
1 T T 2.1 o.:2
2 Jo.5s1 2.9/ s0.4l a.5'
17 J1.8)10.d 250.3013.35.
1 lo.1] o.8f 30.4] 2.2
2 lo.1l o.d 7.8 2.
P 9.7 .91 75,

la 1o.al 2.3
fo.e) 2.3

W..

l l17.3 jloo0.0l 1355.3 sc.2




TABLE 3-H

RIPARIAN  #2
(Transect R-2)

: ‘ % % 2 PROD X
GRASSES, RUSHES AND HORSETAILS ' FREQ COVER covp Eg/ﬂa PRCD -
Agropyron cristatum ’ 1 T T ST |
Agropyron trachycaulum | 8 0.1 0.2 .3 10.56 |
Agrostis stolonifera 10 0.7 1.5 30.6 | 2.7
Bromus ciliatus | b T T 2.3 0.2
Bromus inermis ; 18 ‘2.2 4.8 77.5 1 7.0
Dactylis glomerata 1 T T 2.7 10.2
Equisctum arvense 18 1. 3.9 33.3 13.0
Juncus ensifolius 3 0. 0.4 16.9 11.3
Poa compressa 2 T T 1.8 ]0.2
Poa glauca 1 T T 0.9 j0.1
Stipa columbiana 1 T T 0.5 |~ !
Trisetum spicatum 1 T | T es |t |
Vegetative grass Q. ' 2. B \
TOTAL GRASSES, RUSHES AND HORSETAILS. 5.9 | 12. 9 | 1

HERBS AND FORSS

Achillea millefolium 20| 0.3 0. 16.9 [1.3 |
Angelica pinnata 3| 0.2 | o. 5.3 lo.s !
Artemisia ludoviciana , b 0.2 0.4 52.3 ‘4 7!
Aster chilensis 1 T T 0.9 iO !

Aster glaucodes 36 3.7 g.o|l 89.2 lz.3

Cardamine cordifolia 6 l 0.6 ' L. 12.2 111 !
Castilleja miniata 1 T T 0.9 0.1 |
Cirsium pulchellum 3] o.6 | 1.3] 32,0 12.9 |
Cynoglossum officinale 4 0.2 ‘ 0.4 7.7 jo.7

Epilobium brevistylum 2 T T 1.5 lg.1 |
Epilobium latifolium - « | 0.2 06l 6.5 106 |
Gentianella amarella 1 ‘ T T | 0.5 1T !
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TABLE 3-R

Riparian #2
. Page 2

% % % PRCD %

HERBS AND FORBS (cont) FREQ COVER COMP  Kg/Ma PRCD
Geranium richardsonii 31 2.2 4.8 [ 47,71 4.3
Hackelia floribunda 1 T T 1.4 0.1
Heliomeris multiflora 1 T T 0.5| 1
Lactuca scariola 4 T T 1.8 0.2
Machaeranthera canescens 1 0.1 0.2 1.6 0.1
Ranunculus cymbalaria 1 T T 0.5] 1
Rudbeckia occidentalis 2 0.1 0.2 9.0} 0.8
Senecio streptanthifolius 1 T T 1.4} 0.1
Solidago s'pafsiflora 10 0.1 0.2 5.9 l 0.5
Thalictrum fendleri 5 0.1 0.2 3.2 0.3
Trogopogon porrifolius 1 T T 1.4 0.1
Vicia americana 7 0.1 0.2 6.1] 0.4
Vegetative herb 6 0.3 0.7 l 5.4 | 0.5

TOTAL HERSS AND FORBS 9. 1)

. SHRUBS

Actaea rubra 1 | 0.3] 0.7) 3.2: 0.3,
Cotnus stolonifera s | o.a] 009] 3.7 2.1}
Lonicera involucrata 1 ' 02| 0;&' 3.2 0.3 ‘
Lonicera utahensis 1| T | T 0.51 1 J
Pachystima myrsinices 1 | o.1l 0.2 0.9 0.2 |
Prunus virginiana 1 l 0.1 0.2 0.¢l 1
Ribes sp. 3} o0.64] 0.9 8.1) 0.7
Rosa woodsii st o131l 2850 252.0022.5
Rubus idaeus s | 0.3] 0.7 s.7! 0.3
Salix myrtillifolio 15 3] 15.9) 119,002,
Shepherdia canadensis : s | 1.5 3.30 48,0 1.1 !
Symphoricarpos oreophilus 15 S.Z_ 12.ﬁ| 114.8 F’.C.B i_
TOTAL SHRUBS 29.4| 63.9] 560.4% 5C.3

o -




. TABLE J-H

Riparian #2

' Page 3 .
. ‘ « T % z PROD %
TREE SEEZDLINGS FREQ . COVER CoMP Kg/Ha PRID
Abies concolor ' 3 0.1} o0.2] 2.4 | 0.2
Picea pungens 7 1.4 3.0} 38.3 3.4
Populus tremuloides 0.2 0.4 | 3.2 0.3
3.9

TOTAL TREE SEEDLINGS

TOTAL COMMUNITY 46.0 | 100.0/1113.3:12Q.9 !

®




® . IABLE &

Plant communities of the Cenwal Coal Co. Permit Area by percent of
area covered:

Type Hectares % _Atea
Previously Disturbed ' 0.64 1.9
Mountain Shrub/Crassland 29.87 88.2
Mixed Mtn. Shfub/Conifer/A;pen : 1.04 | 3.1
Spruce/Fir/Aspen 1.92 5.7
Riparian 0.38 1.1

33.85 100.0

(83.65 acres)

Plant communitics to be disturbed by percent of area covered:
. .

Iype Hectares % Area

Mountain Shrub/Grassland 1.58 ) 4.1

Mixed Mtn. Shrub/Conife:/Aspen 0.34 8.9

Spruce/Fir/Aspen 1.32 34.4

Previously Disturbed 0.60 15.6

3.84 100.0




PRODUCTIVITY ADJUSTMENT FACTORS, TABLE §

Estimaced

Species name Commdn name Adjusctment Factor
Abies concolor White Fir, scedling -0.80
Acer sp. ' Maple . -0.75
Actaea rubra Baneberrcy -0.80
Arcerﬁisia tridentaca Big Sage Br.ush ) -0.80
Cercocarpus ledifoiius Curl-leaf mahogany, seedling =-0.75
Chrysothamnus nayseosus Rahbi? Brush -0.79
Chrysofhamnus viscidiflorus Rabbit Brush -0.70
Cornus stolonifera Red Osier Dogwood . -0.90
Juniperus communis Common Juniper - =0.90
Lonicera invclucrata Bearberry Honeysuckle -0.80
Lonicera utahensis Utah Honeysuckle -0.8GC
Mahonia repens Oregon Grape -0.60
Pachvstima myrsinites . Mountain Lover -0.75
Populus tremuloides Aspen, seedling -0.80
Prunus virginiana Chokecherry -0.90
Picea pungens Blue spruce, seedling -0.30
Rosa woodsii Wood's Rose -0.70
Ribes cereunm Squaw currant -0.75
Ribes sp. Currant -0.75
Rubus idaeus Red raspberry -0.86C
Sambucus racemosa Red Elderberry -0.90
Symphoricarpos oreophilus Mounctain Sno:betty_ .-0.75
Salix myrcillifolia Willow -0.90

Shepherdia canadensis Russet Buffaloberry «-0.79
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VEGETATION REFERENCE AREA

Vegetation Reference Areas a¥c established primarily to moniter
revegetation success after mining operations have ended. Reference
areas must be located outside cthe area of possible disturbance.

During the lifegige of the mine the only changes which should occur
within the reference areas are those resulting froﬁ natural causes such
as climatological changei. variations in grazing pressure.due to normal
fluctuations of animal populations, and vegetative succession. Unusually
high or unnatural grazing pressures should be protected against by
exclosing the reference area.

Within the Genwal Coal Company lease area four of the baseline
study communities will be disturbed by mining a;tivities. They are:
Previously disturbed (p§); Spruce/Fir/Aspen (SFA); Mixed Mountain
Shrub/Conifer/Aspen (MSCA); Mountain Shrub/Grassland’(HSé). Re-
vegetation plans call for uniform treatment of the disturbed areas .
with grasses and some forbs. A single 0.607 hectare (1.50 acres)
reference area was established in a Mountain Shrub/Grassland area
60 meters above the existing portals and 40 meters above the limits of
disturbance. The corners are marked by green and vhite steel fence
posts. An aluminum tag identifying the corners is a:tached.:o eacg
fence post, The dinensioda of the area are 121.92 m(400 ft.) by
49.79 = (163.35 ft).

A single reference area in a MSG area was chosen because it most
closely resembles the disturbed areas as they will be when revegetated.
No attempt will be made to immediately return SFA and MSCA or even MSGC

areas to their original condition. The purpose of revegetation will be




to restore the land to its predisturbance usefullness as tange land
and to stabilize slopes against erosion. Natural vegetative successiﬁn
will hopefully restore the varicus areas to their predisturbance con-
ditiom. That, of course, will take a rather long and undetermined
amount of time.

Although range cnttie roam Crandall Canyon during the summer months,
they will not izmpact the reference area. They stay in the bottom and
don't climb very far up the mountainside. There are no receat or old
cattle signs near or in the reference area. Sheep are grazed at higher
elevations above the cliffs, migrating along the ridge tops from the
west. Since the only significant impact on the refereance area will be
normal deer and elk feediﬁg, it wvas decided that the area vill not

need to be exclosed.

SAMPLING METHODS:

Vegetation was sampled duiing the days of August 10 and 11, 1981
wvhich corresponds to the late July and early August 1980 sampling dates
for the baseline data. 1981 had a much wetter spring than 1980 and con-
sequently grass and herb growth was visibly greater ia 1981.

Vegetation vas saﬁpled for cover by twvo methods. Grasses, herbs
and small shrubs vere sampled by means of four 1 meter by 30 meter

transects from each of which 10 square meters wvere randomly chosen by

- means of a random numbers table generated by computer. The total

area sampled was 40 square metecs. Tree cover was sampled by means

of four 30 meter line-intarcapt transects. Total length sazmpled was

120 meters.




Trees were sampled for density and basal area by means of the
point-centered quarter method. Twenty-five centers were sampled for
a total of 100 samples.

The results of the vegetation sampling in the reference ares is

summarized in tgbles VRA-1 through VRA-3.

SIMILARITY:
Sinmilarity between the reference area and the corresponding area
(MSG) from the baseline studies is calculated by the following formula:

8= 2w
ath

vhere s = gimilarity fracﬁipn
ve nﬁmhet of species common to both areas
a = total anumber of species in reference area
b = total number of species in baseline area.

When applied to these studies the formula works out as follows:

2 x 16

% +20-° 973

The reference area included three species wi:h single unsampled

occurances. If they are neglected the similarity calcuates to be 0.78.

SAMPLE ADEQUACT:

Adequacy of sampling for cover is demonstrated atatiscally by
means of a formula developed by COOK and BONHAM (1977). Their test
determines the Binimum number of samples needed to achieve a desired

level of confidence in detecting a certain percentage change in the

population mean.




o 2,

®ain 5:32-5
(xc)
wvhere nmin = pinizum number of samples needed
x e  sample mean
] - otlndcfd deviation of the sample
t - two-tailed t valve for the desired

confidence level, with appropriate
degrees of freedom.

c = percent change to be detected
The mean of the 40 cover samples equaled 20.45% . The standard
deviation equaled 20.78. The t value for 802 cqnfidence wvith 39 degrees
freedom 1s 1.304. The percent change desired to be detected is variable

as listed in the table below:

. : X confidence percent change Bain
80 10 3s1
80 20 88
80 30 39

Since 40 samples vere taken it can be concluded that a 30Z change

in the sample oean has an 80% chance of being detected.




. Table VRA-1

Mountain Shrub/Grassland
Vegetation Refg:ence Area

Scientific Name Coumon Name : Ftegu:ncz C:ver Compzsiticn
GRASSES
Agropyron spicatum bluebunch wheatgrass 100 18.1 91.9
Otyzopsis hymenoides indian ricegrass N.C. Neg. Neg.
Poa compressa Canadian bluegrass N.C. Neg. Neg.
. : vegetative grass 17.5 0.4 2.0
(unidentifiable) — -
TOTAL GRASSES 18.5 93.9
HERB AND FORBS
Art\emesia frigida fringed sagebrush 5.0 0.1 0.5
Artemesis ludovisiana sagebrush 2.5 Neg. Neg.
Aster glaucodes aster 5.0 Neg. Neg.
. . Cirsium pulchellum thistle 5.0 0.2 1.0
~ Cynoglossum officinale houndstongue N.C. Neg. Neg.
Machaeranthera canescens hoéfy aster 2.5 Neg. Neg.
Smilacina stellata false solomonsseal N.C. Neg. Neg.
TOTAL HERB & FORBS 0.3 1.5
SHRUSS
Cercocarpus ledifolius curl leaf mahogany 7.5 0.1 0.5
: (seedling)
Chrysothamius nauseosus rubber rabbit brush 2.5 0.2 1.0
Holodisus dumosus rock spirea R 7.5 Neg. Neg.
Mahonia repens Oregon grape 12.5 0.2 1.0
Pachystima myrsinites wmountain lover N.C. Neg. Neg.
Prunus verginiana choke cherry N.C. Neg. Neg.
_TﬂrTs‘—p ocarpa
Sambucus racemosa red elderberry 2.5 0.1 0.5
Symphoricarpos oreoi:hilus mountain snowberry N.C. Neg. Neg.
Xanthocephalum sarothrae | 5.0 9.3 L.
‘II' TOTAL SHRUBS 0.9 4.5

TOTAL COMMUNITY (UNDERSTORY) 19.7 99.9




Table VRA-2

TREES (X Cover)
. ]

Line-intercept transect 4 x 30 oeters = 120 meters

Intercépt
Scientific Name Common Name Length Z Cover
Abies concolor white fir 0.0 m N.C.
Cercocarpus ledifolius curl leaf mahogany 18.6 » 15.5
Juniperus scopulorum Rocky mta. juniper 2.6'm 2.2
Pinus edulis pinyon pine 7.3 . 6.1
Psuedotsuga menziesii Douglas fir V 0.0 m. N.C.




Table VRA-3

TREES (density and basal area)
S .

Hethod: Point-centered quarter
# centers: 25 § samples : 100
Average distance: 5.08 m,

mean area: ;5.81 sq.n./tree = 387.5 trees/hectare

Tree densities

Scientific Name Cbmmon Nape Ld X Frequency (trees/hectare)
Abies concolor White fir 2 2 8
Cercocarpus ledifolius curl leaf mahogany 55 55 213
Juniperus scopulorum Rocky mtn., juniper 23 23 89
Pinus edulis pinyon pine 16 16 62
Psuedotsuga menziesii Douglas fir & 4 15.5
' 100 100 387.5

Tree diameters, Basal area

Scientific Name ) Bazal Area
- 1-10(cm)10-25 25-50 50-100 Av. dia. (cm) m.“/hectare
Abies concolor 0 1 1 0 33.5 0.71
Cercocarpus 22 il 2 0 12.9 2.78
ledifolius
Juniperus 13 9 1 0 10.0 0.70
scopulonm
Pinus edulis -] 5 4 1 20.3 2.01
Psuedotsuga 2 0 1 1 24.5 0.73
menziesii '
43 46 9 2 6.94
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SAMPLE ADEQUACY

Sample adequacy for the vegetation data has been calculated using

the formula suggested in the latest DOGM Guidelines:
Mnin = (tzsz)/(d'i)2 where:

"min = m%nimum number of sample units needed
t = two-tailed t value
s = standard deviation of sample mean

d 0.1

X sample mean

The affected and reference area vegetation types are classified
as shrublands, for which an 80% two-tailed confidence level value for t
can be used (t = 1,282).

The results of the calculations are shown in Table 2, Revised.

The following consideration should be noted:
The parameter of interest for shrub density sample adequacy
calculations is the average distance, in feet, to shrubs in
4 quadrants at each randomly selected station (point-centered
Quarter Method). From the average distance density can be

calculated.




SAMPLING METHQODS

Cover and Compisition

Sample plots were selected at random throughout the mountain shrub/
grasslan§ areas and vegetation reference area, Twenty-two plots were
sampled in the M.S.G. and ten in the VRA using a steel hoop with a
circumference of 11.0 feet and an area of 9.6 square feet, which is

equivalent to 0.89 square meters.

Shrub Density-

Point-centered quarter plots were sampled.

SHRUB DENSITY

Average distance to shrub from sample data = 9.27 feet. This
value squared = 85.93 square feet per shrub which is equivalent to a

density of 507 shrubs per acre.

MSG

Average distance = 5.71. 5.71 squared = 32.60 sq. ft./shrub

which is equivalent to a density of 1336 shrubs/acre.




SIMILARITY

The following formula was used to test similarity of the ref-

erence area to its affected vegetationa1 counterpart with respect to

cover and shrub density.

to= o - X , df = ny +n, -2 where:

t = t value to be applied to a table for test of significance
between two sample means. From the table is obtained a
value P, which is the probability of having atof the
ca1cu1ated value, or larger.

X1 and x2 = means of samples 1 and 2.

512 and szz = variance (standard deviation squared) of sample

means 1 and 2.
n and ny = sizes of samples 1 and 2

df = degrees of freedom

The table below lists the vafues to be applied to the tests:
Vegetation Reference Area n X s §¢
% Cover 10 ~ 23,70 - 6.00 ° 36.00

Shrub density (average . :
distance in feet) 30 9.27 3.26 10.63

Mountain Shrub/Grassland

% Cover ' 22 20.73 6.57 43,16
Shrub density (average
distance in feet) 30 5.1 2.54 6.45
-3-




Similarity t-test for % cover:

t = 23.70 - 20.73 = 1,259, df = 10+22-2=30 : confidence 90%

90% confidence = 1,697
36.00 , 43.16 ( )
10 3

Similarity t-test for shrub density: (parameter being tested is average
distance in feet, obtained from Point-centered Quarter Method)

t=9.27 - 571 = 4.718, df = 30+30-2258: confidence 90%
-WV/10753 . 6.45
30 30
SAMPLE ADEQUACY, TABLE 2, REVISED

Communi ty n X s n(min)
Vegetation Reference Area

% Cover 10 23.70 6.00 | 10.5

Shrub Density 30 9.27 3.26 20.3
Mountain Shrub/Grassland

% Cover 22 2073 6.57  16.5

Shrub Denisty 30 5.7 2.54 32.5

At confidence level of 89.5% (d=.105) "min - for shrub density = 29.5
We felt that where our sampling was adequate at 89.5% confidence

the expense of additional sampling to achieve 90% confidence was not

warrented.




VRA
# OF PLOTS = 10

% Freq % Cover ¥ Complete

Grasses and Sedges _

Agropyron spicatum v 10 T T
Carex geyeri - ' 40 0.3 1.1
Elymus salinus 100 21 91.7
3 Oryzqgéis bymenoides : 10 0.1 0.2
Poa compressa | 20 0.2 1.0
Stipa lettermania - . 10 _0.1 0.6
Total Grasses and Sedges 22.4 94.6;
Forbs
Artemisia ludoviciana 10 T T
Aster glaucodes 30 0.1 0.3
Cirsium gplchg11um 10 0.1 0.3
Machaerauth;ra canescens 10 T 0.1
Penstemon watsonii 10 _T_ R
Total Forbs ‘ 0.2 0.7
Shrubs
Amelanchier alnifolia 10 T T
~ Artemisig  frigider 40 0.1 0.2
Artemisia tridentata 10. T T
Cercocarpus ledifolius 20 0.1 0.4
Chrysothamnus viscidiflorus 20 0.3 1.1
Holodiscus dumosus 20 T T
Mahonia repens 60 0.6 i 2.7
Sambucus coerulea 20 0.1 0.3
Symphoricarpos oreophilus ' 20 a I
Total Shrubs 1.2 4.7

" TOTAL PLANT COMMUNITY 23.8 100.0




‘g}gzr

Percent of Cover:

Vegetative‘density'

Bare ground —.
Surface rock
Litter

24
26
31
19
100 %




MSG
# OF PLOTS = 22

% Freq...% Cover . % Composition _

Grasses and Sedges

Agropyron sqicatum 52 0.3 1.6

Carex geyeri | 23 0.4 1.9
Elymus salinas i 100 18.1 87.2
Oryzopsis bymenoides‘ | 9 T 0.1
Poa compressa 27 0.1 0.4

Poa nevadensis . 9 T T

Poa secunda 5 T T
Sitanion hystrix 5 T 0.2
Stipa 1ett§nmanii 5 0.2 .0
Total Grassés and Sedges 19.1 92.4

Forbs

Antenné?ia parvifolia 5 T T

Artemisia dracunculus 5 T T
Aster glaucodes 23 0.2 1.1

Chaenactus douglasii - 5 - T T
Cirsium pulchellum a3 0.3 1.3

. Enysimum asperum 9 T T
Penstemon watsonii 9 J a0
Total Forbs 0.5 2.4




. % Freq. % Cover % Composition

Shrubs
Artemisia frigida 36 0.2 1.0
Artemisia tridentata : 36 0;3 1.3
Cercocarpus ledifolius 9 - T 0.1
Chrysothamnus nauseosus ' 14_ T k‘ 0.1
Chrysothamfus viscidiflorus 18 0.1 0.3
Coryphantha vivipia 5 0.1 0.5
Gatierrezia sarathrae 14 0.1 0.3
Holodisius dumosus | 5 T T
Juniperus communis s T T
Mahonia repens 27 | 0.2 0.7
Pachystima myrsinites ' 5 T _ T
. Rosa woodsii 9 o 0.5
. Symphoricarpos oreophilus 32 A 0.3
Total Shrubs 1.2 5.1
Total Plant Community 20.8 100.0
Percent of Cover:
Vegetative density 21%
Bare ground 31%
Surface Rock : 28%
Litter " _20%
Total Plot 100%




Re: Shrub Density Placement Standard

Vegetation Reference Area:

2

Vegetation Reference Area site was inspected by personnel from
Utah State Division of 011, Gas and Mining in July 1981, At that time
they agréed that the only practical site for.a Reference Area was that
chosen by the applicant's biologist, immediately up slope from the area
of disturbance. Subsequent sampling has shown that the reference area
can be used for monitoring revegetation success for productivity and
cover, but that there 1s a significant difference between the affected -.
area and reference area with regards to shrub density. ‘Where sample
adequacy was met fof shrub density sampling in the affected area, the
baseline density of 1280 shrubs per acre will be used as the standard

(as taken from Sample Adequacy Table).




. SAMPLE ADEQUACY

In MSG area 22 plots were sampled., Vegetative cover was as listed below:

1 | 2
£ 25 412 18
'z 20 #£13 20
‘3 10 #1420
14 15 #1518 -
' 25 $16 28
6 20 #1720
#7030 18 10
‘8 15 £19 10
9 29 £20 30
£10 26 121 22

. | N 15 #2230

o X (cover) = 20.73

s (cover) = 6,57

. 2 2
. 1.282° x 657} 4 16,5 pots

In vegetation Reference Area 10 plots were sampled. Cover is listed below:

- 2
#1020 | 16 29
#2 20 {7 21
#3235 48 22
4 35 49 15
#5020 # 10 30
9. . . : i:::::); 2::,  Mmin_ (Tiiffzx‘zg:ggj; = 10.5 plots
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SAMPLE ADEQUACY

Sample adequacy for the vegetation data has been recalculated using
the latest agency supplied formula; in this case the Office of Surface
Mining.

nmin - (:zsz)l(di)2 where:

“nin = minimum number of sample units needed

t = two-tailed t value Eroﬁ table

s standard deviation of sample mean.

d = percentage departure from the mean (1.00 minus two-tailed
confidence level)

o
[}

sample mean :

The affected and reference area vegetation types are classified
as shrublands, for which an 80% th-:ailed confidence level value for
€ can be used. 1In the formula then, d = 0.20 and t = 1.28 vhere n is
greater than 30. In the language of the OSM recommendations i: is
unclear whether t = 1.28 shOuld be used regardless of che size of n
or whether t values should be selected from the tables using the
appropriate degrees of freedom. To eliminate any chance of ﬁisunder-
standing the calculations have been done both ways and the results are
tabylated for comparison in Sample Adequacy Table 2, Revised.

The following considerations should be noted:

a. Previously submi£:ed adequacy calculations used incividual |

plots as the sample units. Present calculations use the

transect as the sample unit.




R

In the Vegetation Reference Area 4 randomly located trazsects
were sampled, cach 30 meters long with ten lm2 plots selecied
from a random numbers table generated by computer. Analysis;
Qith the transects as sample units, reveals the mean percent
cover for transect-# 2 to be radically lower than the other
three transects, indicating that transect f 2 is untypical.
The adequacy calculation results :or the Vege:;:ion Reference

Area are presented both with transect #2 and without ic.

Productivity values previously reported included woody scem
weights for shrubs and tree seedlings. For the present
calculations their productivity has been adjusted downward
by“:he factors listed in Prodﬁc:ivicy Adjustment Factors,
Table 5. The Factor values are estimaces Qf the propq:cion
of woody stem weight to total weight. Previously submitted ®
tables of productivity have also Seen revised and are incluced

with this repore.

The parameter of interest for tree density sample adequacy
cglculacions is the average distance, in meters, to trees in
4 quadrants at each randomly selected station (point-cencered
Quarter Method). From the average distance density can be

calculaced,




SAMPLING METHODS

.

At the time baseline data sampling was being performed Engineering
plans showing the extent and limits of disturbance wera not available.

In all cases for all vegetation types the area subject to random sampling
included all of the arcas now earmarked for disturbance.

Tree cover information is supplied for information only and will
not be used for es:ablishiﬁg a success standard for cover.

Previously submitted tabulations of cover include a percent cover
total for the community. For example: Table 3-A, Previously Distuyrbed
Area gives a total cover for the community of 50.3%. None of the com-
munities had significant aﬁcun:s of rock. Only the Spruce/Fir/aspen

type had appreciable amounts of litter on the ground.

REFERENCE AREA

The following formula was used to test similarity of che propesed
refarence area to its affected vegetational counterpart with respect to

cover and woody planc density.

t = §1 - ;2 , df = ny + 10, - 2 where:
2 2
s s
nh) (o)
ALY
L e t value to be applied to a table for test of significance

between two sample means. From the table is obtained a
value P, which is the probability of having a t of the
calculated value, or larger.

;1 and ;2 = means of samples 1 and 2,

slz and sz = variance (standard deviation squared) of sample
. means 1 and 2.

n and n, = sizes of samples'l and 2.

df = degress of freedonm

-~




The table below lists the values to be applied to the tests:

Vegetation Refercnce Area . n x s s?
% Cover 3 23.90 4.064 16.32
tree density (average dist, 25 5.08 1.70 2.89
. in meters)
Mountain Shrub/Crassland
Z Cover _ 3 23.27  7.51  56.40
tree density (average disc,.
in meters) 20 4.31 1.01 1.02

Similarity t-test for % cover:
t = 23.90 - 23.27 = 0.128,df = }+3-2=4 : P> 0.90
16.32 56.60)
~\/(3)”’(3,

Similarity t-test for tree density: (purameter being tested {s average
disr. in meters, obtained from Point-centered Quarter Method)

t = 5.08 - 4.31 = 1.887, df = 25420-2 = 43 : 0.10)>P)0.05

V]

VECETATION MAPPING

Although the contour lines on the previously submitted Vegetative
Community Study Map do not extend to the limits of the permit area (lcase

area) the labeled vegetation community does extend to the permi: area

lioits.




RIPARIAN VEGETATION TYPE

At the time Table 4 was last submitted, only rough preliminary
grading and facility plans were available. Since it was noﬁ‘knoun for
certain whether the riparian zone would be affected by construction or
operations, its area was included in the table. Final plans are now
available and the Riparian Vegetation Zone will not be disturbed. A

revised Table 4 is herewith submitted.
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