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TASLE L

ALTEASETICAL SPECIES LIST

Scientific Vame
e e ey

Abies comcolor

Acear 9P
5] a folium

Accaea rubra
Agzoovros criscacua

rogyron izerme
Agroovron gpicatum
A;rdawaa grachveaul.s
Agrosesq svgra-a
Agrossis stolonifera
Acgelica si=ngea '

Anceraaria sarvifall

Arce=isia dracunculus

Arse=isia frigida
Azsamisia ludoviciana
Arcesmisia STidencata
Astsr chilengis

Ascer glaucodes
Berila erecca

Betula occidencalls

Srcmus carsizacus

Cemmen Vame

Whits Fir

Maple

YarrTov

3aneberry

Crasced WHaatgrass
Beardless Wheatgrass
Bluebuach Wheatgrass
Sleadar Wheatgrass
Spika Redtop

Redtop

Pussytoas
Wor=woed

Fringed Sagebrush
Sage

Big Sagebrush
Pactfie ﬂa:cr
Astar

Wacar larsuil
River 34izch

Mouncain Jrome
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TABLE 1

ALPEABITICAL SPECIZS LIST
PACE 2

Sciencifisz Yame
== ——————————]

Bromus ciliacus

Brozus tnerais
Cardamine cordifolia

Carex asures.

Carex.=isropetera. ..
Carex acraca

Carli vallicola
Cascillela iinariacfalia
Cascilleias 3iniaca

Cer=ocarsus ledifslius

Chaenac=%is douglasidi

Chencvodium chemcrodioides.

Chezoocdiun lgocoohvllum
Chrrsothammus 3suseosus
Chrvsoshamnus viscidiflorus
Cizsium sulchellim

Corzus scolonifsrs
Cvuoglossum officizale

Daesvli omaeriza

Descuraiats Califsrmica
Descuraizia oi=maca
Elv=us zlaucus

Esilabium duguscifsii

Common Vame

Friaged 3rome

Sacoch Ircme
Heartleaf Bictarcress
Sedge

Ssallving Sedge. ..
Sedge

Sedge

Wyoning Paiaced=-cup
Iadian Painchrush
Cutleleaf Mahogany

Goosafooat

Goosefoot

ﬁuhhor Rabbicdrush
Lov Rabbitbrush
“aistle

Red Qsier Dogweod
Boundstongue

Orchazd Geass
Califoraia Tansy Mustasd
Pinnace Taansy Mustard
Slue Wildrye

Flreveed

-10-




TABLE 1
ALPHABETICAL SPECIES LIST
PAGE 3

Scienciflec Naze
- "~
Zoilobiu= gnvg!:v;g
Eatlobiva 21%s

Zquisecus Atvense

eTo3 eaton

Ezigeron sp
Ervs erum

Fescucs ovins
Festuca sractensis
Frageris ame=i{cana

Gaveehve-g TARGS{ssimm

Genziacella amarella ‘
Geraniua Sremonsii
Geranius tichardsonii
Gizia a;k;cga:a
Heliome=is 3ulsiflora
Horzdeus jubac:a
Bolodicus dyposus

Rvae 9 i3

HEv=enoxrs richarisentl
“

Juncus arsicus

Junieus ensifsliug

Co==on Va=g
“

Willovherd
Willowhezs
Horsecail
Fleabane
Flasbane
Wallflover

Blue Fescue
Fescue Grass
Vild Scravberry

Sedscrav

Framont Ceranium
Richardsen Ceraaiua
Skyreockar gilia
Showy stickseed

Foxtail Barley

Rock Spicea
Eyzesoxys
Richardsons Hymssaoxys
Arctic Rush
Svordleal Rush




TARLE 1

ALPPABETICAL SPECIZS LIST

PAGT 4

Juniserus gommuanis
Jugise [} n=a
Laccuca scariola

Lapoula occidentalis
Losicess {nvolucrata
Lovicara utahensis
Machgeranthera canescess

Mahoria revens

Malica hulbesa

Muhlenbargia £41:%qpr=ig

4

Opuncia so.
Orveo2sis hvzencides

Pachrstizna 3vesinices

Penscencn caesdicasys

Pensza=cn ea 3

Pensce=ce $9.

Penszezon vatsogil
Pices zungens
Pisus edulils

Pizus soederssa
Poa coworessa

Pos zlauca

70a saluseris

-12 -

Commen Vame
L —— "9

COt_non Juniper
Rocky Mouncais Juaiper
Prickly Lettucs
Westera Waterlsaf
Beacberry Roneysuckle
Utah Bonaysuckle
Roary Ascer

Oregon Grape
Oriongrass

Pullup Muhly
Prickly Pear
Iadian Ricagrass
Mountain Lover
Seardtongue
Beardtongue
Beardcongue

Watsca Beardtongue
Blue Sprucs

Playon Pize
Pondeczcsa Pize
Canadian Jluegrass
Bluegrasse

Fowl Bluegrass
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TABLE )
ALFHUASETICAL SPECIES LIST
PAGE S i

Scienzific Va=e

Popul au elfalia

Pooulus tremuloides

Prunus viceiniana selanccarpa
Psuedocsuga mecziesid

Puccizelld taliana

Ranunculus cvmbalaria

Ribgs cereun

Ribes sv.

Rosid weoodsii

Rubuys idaeus

Rudbeckia oceide=zalis

Salix Sebbiara

Salix dey==endiana

Salix mwesillifolia

Sa=hucus =cerulea

Sambucus race=90sa
Senecio multilobacus

Seneci

gpcanshifals

13

Shazherdia canadensis

Silene 3@nziesil

Smilaci=a sctellaca

Solidago sparsiflsra

Commen Name

Narrovleaf Cottsnweod
Aspen

Chokecherry

Douglas TFiz
Alkaligrass
Buttareup -

Squav Curzant
Curzane

Woods Rose

- Rad Raspberry

Westara Coneflovar

Reak Willew

Willow

Willow
Blue Elderber:y
Red EldaerbersTy

" Geoundsel

Geousdsel
Russet BJuflaloberry
Mguzies Silene

Palse Solcmonsssal

Goldeunrad




TABLE 1
ALPHABETICAL SPEICIZS LIST

pace 6
Scigntific Name
e

Scipa columbiana

Stipa cosaca

Stips lecceraaniy
Sver:ia padiaca
Svmphoricardes oreophilus

Thaliceruz fendlerd
Tragosoges vorrifolius
Trisecums spicatim

Urcica breveri

Vezbase:m thaosus

l

Yicia americana

|

Xancthccezhali= sarsthrae

\

Com==en Vame
AT

Subalpise needlegrass
Needla and Thread Grass
Laccaraan Neadlegrass
Green Geatian

Mouatain Smovberty
Feadler Mesadovrus
Salsily

Spika Trisetum
S::.ag‘ta; N-u:h
Flaznel Mullein

American Vetch




TABLE 2

SPEICIES LIST BY PLANT GROUPING AND COMMINITY TYPES:
Praviously Discrubed (D), Cotssawveod (C").. Sagabrush (SC), Mouneais

Shrub/Geassland (MSG), Hized Mountaia Shrub/Cooifer/Aspen (MSGA). -
Spruce/Fir/Aspen (SFA), Riparian (Rl aad 12).

GRASSES, SEDGES, RUSEES AWD SORSETAILS

. D__C¥ _SC MG wscA SFA_ n
AgTopyron cristatuam '

an
"

e

A

Agropytos inetme

AgTopyron spicatum X b S . ¢

AgTopyTron strachycaulu=
Agrostis exaraca

L

1ik8

Agzostis sctoloaifera X
Brodus carcinatus X

:

Bromus ciliacus

WH

b

>4

Brosus {nerais

| Cal

v

.....__-- —L;—--—-"-

Carex suresa

Carex acrata

Carex vallicsla X

Dacs7lis gleomerata

Elyaus glaucus

I l

I
I
|
l
Carex 34 roptera '
I
I
|
|
|

Equisetum arvease X

A

Festuca ovina

Festuca pracansis

dordeun jubscus

MWMIHLHI“M IHIMLHLAIH

Juncus arecsicus

|

Malica Yuldesa

Muhlenbergia filiforals

Oryzopsis hymanoidas

|
|
|
|
Juncus easifolius i
|
I
|
|

Poa comprassa T ___X ' X ; X !_I

?oa glauca ' I '

el =




Ny

"

TABLE 2
PAGE 2

GRASSES, SEDCES, RUSHES AvD HORSETAILS

Poa paluscris
Puceinellia nucsaliana
Stipa columbiaca

Stipa comata

Stipa lettermaniy
Trisetum spicatum
Vegetative Grass

Achillea millefolius
Angelica pinmaca
Antennaria parvifolia
Arcemisia dracunculus
Arzemisia frigida
Artemisia ludoviciaza
Ascer cbilensis

Astsr glaucodes
Bezula ersc:za
Cardamine cordifolia

Cascilleja linariaafolia

Castilleja ainstaca
Chassactis douglasil

D Cd

MSCA

Chenopodium chemopodicides X I

Chencpodium leptophyllu:
Chrrsochamnus viscidiflorus |

Cizsium pulchellus
Cyuoglossum officzizale

Descurainia californica

Descuraisia pizzaca

Epilobium suguscifoliu=

EpLllobiua braviscylum
Epllcbium lacifslim
Esigerce eatonil
Lzigeron sp.

SC__MsG STA__m1 a2
x| x| x| X ||
. x| I
. L 2 | x|
X X | |
4 x | x E B AN
| x| = |
x| x|
HERSS AND FORSS
x! x|l x l x | x| x|
- [ 1 x|
2 l. x| X I |
_x._I I | |
x| x| x [ L
| | !! t !
x| x | | x| __ g !
x| | x 35 A A A
| | Ixi
I | | | I I L_ g
| | | |!' ;
[ | [ M
X | | 1 - x! 2
¢ |z |
g | i ) |z
gl .t 3] | '
2l 2l xl x| 2! x| x° <
x4 ¢l 24 | 3 ] t g
| | X! '
i | I
I | || | | z°
l i [ | | x =
I I L I " g =
[ | ! I | «
I | I 1 | L ¥

=16 =
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TASLE 2
PAGE 3

o

. ' ' EIR2S AYD FOR2S

D___CJd SG MG MsCa s ;
Lzysiaum aspenm | LT
Frageria smericana |
Galium bifolimm X |
Gayophytun rascsissi=um X |

l

|

L |

>
[
Ad
(W]

ﬁn nHa

Gentianella amarella
Geranium fremcncid X

e
ﬁn

Geranium richardsonid |
Gilia aggregata |
Rackalia floribuada |
Belicmeris multiflera | |
|
i
l
!

a9

Bymenoxys acaulis % ! |

Ryzenoxys richardsenil
Lactucs scariola

Lappula occidencalis

Machaeranchera canescecs X X E_x

. ‘ Opuntia sp. ' X ' ' I |
= Penstemon caespitosus ' -

Penstemon eaconis l | :
[

LN LN ot
b

| Cal

Penstazon sp. :
Penstamon wvatsenil. x| :x x | z
Razsunculus cymbalaria ' | | i B
Rudbeckia occidencalls i | l | i :
Setscic multilobacus .. '
Senecio screptanchifelius
S{lens sanziasil X
Sailaciza stallaca ' |
Solidago sparsililera - | ' X '
Svertia radiata z |
Thallices=s fandlerd :
|
l
|
|

e

L]

e e e
| Lol
A

P e
| 2]
4

Trogopogen porTifalius
Ureica braveri

>4

Verbascusm thapsus

- |
>4

Vicia ammaricans
. Xaznthscsphalum sarothrae

=this &
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PAGE &

Actada tubra

Artemisia tridentata
Chrysotha=nus sauseosus
Cornus stolonifera

SERLC3S

MSG

MSCA _STA

4

In | ra

L L.

foe ra

ia-; Ia-l

Holodiseus dumosus

 fad

I«

Juniperus communis

Lonicera {avelucrata

Fo |

Lonicera utahensis

A

Mahonia repens

Pachystima myrsinizes

o] JH

F

Prunus virginiana

4 |

Ribes.cezaum

>

Rides sp.

*

Rosa woodsii

1>

| 2]

>«

|

>4

Rubus idasus

0 oo oo e

Saliz bebbiana

Salix dn=mondiana

Salix ayrsillifolia

FH 74 e

Saabucus coerula

Sazbucus racemcsa

Shepherdia canadansis

A

Syaphoricarpes orecphilus

— R ] — [ ——

| g

|+

— e | [ ] —

A

Abiss coucolor I

b ]

Acer sp.

Becula occidantalis

Carcocarpus ledifolius

-

Juaiperus scopulorum

] ] —

Picea pungeas

e | I

Plaus edulis

Piaus ponderosa

Populus sugusctilolis

Pepulus ttemuloides

|

rHIH

Psuedotsuga zenziesil

—_— —f———] - — ]

—-l=l=l——l—1-1-l-1—

| Ea )

— e ] l —

>4 |9
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TABLE J~A

PREVIQUSLY DISTURBEN AREA
__—-.—-__—
Transects l-3)

7] A} C
Agropyten criscacum
Agropyron inerme
Agropyron spicatua
Bromus carinacus
Bromus inermis
Carex vallicola
Poa paluscris
Stipa columbiana
Sctipa lectermanii

TOTAL GRASSES AND SEDGES

HER2S _AND FOR3S
Achillea willefolicm
Chaenactis donglasiy
Chenopodium chcnopodioidcs
Chenopodium leptophyllua
Cirsiua pulchellum
Cynoglossum officinale
Galiua bdifolius
Ceraniua fremontii
Gilia aggregats
Hackelia floribunda
Lappuls occcidancalis
Penscezon vatsonid
Senecio streptanchifolius
Swartia radiacas
Urtica brevery
Verbascum thapsus

4 ) 4 2 PRCD » .
FREQ COVER COMP  Kg/Ha 9923
we | - o -
| 23 1 T T g.7l0.8
d® 0,4 0.8 | 29.703.7
I I I $.319.s
17 1 09! 1.8 | 16.0l:.2
3l 1 | e 0.3l =
&3 1 190 38| wo.0i3.8
3l ¢ 1 9 2.31¢.2

| 201 ¢ ! ¢ 8.010.7
3.2 6.6 1 170.3710.c

10 - 2.1 0.3 T30 9.
1!z |t 02! =.:
1 1 ou 0.2 2.7 9.2
3l ¢ ) e 07! 0.1
10 | 8,0 | ss0 53
a7 .2l sgy wa!
3l 2 |9 0.7' 9.1
1l s 11 03! 7 |
3l 2 1 ¢ 0.3 =T
53 ! 1.9l 38| .3 73
r_p T 3.31 0.2
10| o0.7] 1.8 130 :.2
il 1< 0.1 1
Hg! - - -i -
1l z |3 o L
3| 0.3l 0.6 W

* Productivity is reporsed as dry weigh: in kilograms per hezzare.

-19-
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TABLE 3-A
Page 2

z 2 2 PROD g
_EREQ COVER coMP  K3/Ma  samp
HERSS AND FORBS (cont.) ‘

Vicia americana 3 T 0.31 1
Tocal herbs and forhg 8.2 _13L1J 232.21 é;f;

SIIRUBS
Artemisia tridentaca |3 8.31 16.81 23s.a! 21.:
Chrysocthamnus nauseosus 63 1 12,71 2s.2| 106.2 | 27.8
Rosa woodsii a3 A1 62! 2| 44
Symphaoricarpos oreophilus 37 _117.7] 35.2) 19p0.4 ! 17,3
Total shrubs | %0.81 81.11 757.3 1 g5 s

Juniperus scopulorua
Populus tremuloides

Tocal cree seedlings

Total for community $0.3 100.0 1 L R Y Lo



TABLE 3-8

COTTONWOOD

(Transects 13-19)

GRASSES AND HORSETAILS

Agropyron spicacunm
Agropyroan trachycaulum
Agrostis stolonifera
Sromus ciliacus
Equisetum arvense
Poa compresss
Pea paluscris
Total Grasses

HERSS AVD FOR2S
Achillea aillefolim
Antecnaria parvifolia
Artemisia frigida
Ascar chilensis
Astar glaucodes
Cirsium pulchellum
Cyuoglossum officizale
Hy2enoxys acaulils
Machaeranthera canescens
Penscemon sp.
Penscemos vatsonil
Opuazia sp.

Total herbs and forbs

SHRL3S
Artenisia tridencata

Qirysochammus sausescsus
Bolodiscus dumosus
Pachystiza ayrsiaicas

: 3 2 MoD 2

~IRZQ COVER _COMY _Kg/¥a 2329
3l 7 1. g T L3
13 1 o1l 031 4.3 o]
NE —_— I — — - t
201 03! 031 20f o]
3t | T 3 N
67 | 0.5l 1.5 16.3] 9.7/
20 | o |

1l =l 2 G~
3.1 01! 03! 1.4] - |
| 30 ) 0.1l 0.3 RAIERY
13 ] o0.2! 08! 33l g.2i
| 27 | 0.6 1.91 s.7] 5.3
23 | 0.9’ 2.8 1 i3l ol
7 ' 0.3 ) 1al gl
3!tz 'z | 10l 2
201 01" 031 27| 9.
il e < 2
3l tz | | <!
W | ew | - | ]|
2.1 8.3\ 33.3f .3
&1 | 7.7 23,81 791,37 s8¢
(13! 3.6l a3 6.7 3.0
2l o1.e! a3l 97l 4.
3l g e | e | s |




d Page 2
] o de : : 3 3 PRO> 3
| . _SHRUBS (coat. FREQ COVER COMP  Ke/Hs  #3-s
tibes cereua 17 le.6113 6] 281 00136
Rasa voodsii 53 19.5129.6| 362.7 ] 17.3
‘ Syaphoricarpos orephilus 27 2.1 6.5 60.7 |

. 1.9
Total Shruhsl |25-5151-9 | 1668.1 ) 22.¢

‘ TREEL SEEDLINGS

Becula occidentalis 317 T T | 1

Cercocarpus ledifolius 10 | 1.8 5.6 2546.7 | 126

Populus gugustifolia : 710.2 0.6 g.31 8.6
" Populus tremuloides 17 1 0.8 | 2.5 3s.e | 1.2
| Toctal tree seedlin | 2.8 8.7 I 298 .6 | {4.7

‘- - ' Total Comaunity

IREES
‘ : Method » Pointecentsred Quarter

¢ of sample poines = 23 (chroughout ares at mouth of esaysa)
. Average dist. = 4.89 am.
Meaa area ® 23.91 sq 3. / tree ® 41§ trees per hactare.

Species Lis: ¢ t;zq (;;f:;;é
Narrovwleaf Cottoawood (Posulus sugussifolia) $7 62 253
Rocky Moumecaia Juaiper €(Jumigezus scopulorum) lé 13 £3
Blue Spruce (Pices puagens) $ 9 23
River Birch (Betula occidenzalis) 7 ] 33
Maple (Acer 32.) ] 2 3
Aspen (Populus tremuloides) 1 1 -
Whice Fir (Abies concolar) . 1 1 -
Curl-leaf Mahogaay (Cercocarpus ledifolius) 1l 1 -
Douglas Pir (Pseudotsuga menziesii) 1 1 o

¥ 100 £

- 22 -




. Tree Dismecers, Sasal Areas

Basal azea
1-10 11-23 26-%50 Ovar Ave. Sq a

ca Ca Ca 30 €3 dia. oper hezza-e
Populus auguscifolis 26 20 13 0 16.4 $.467
Juniperus scopuloruam 11 3 o 0 8.1 0.32
Pices pungeas 3 2 3 o 18.8 1.08
Betula occidencalis 4 Q 0 0 6.9 0.08
Acer so. 4 0 0 0 3.5 0.02
Populus tremuloides 1 0 0 0 5.0 0.01
Abies coacolor 1 0 0 0 5.0 0.0
Cercocarpus ledifolius 1§ 0 0 0 3.0 0.003
Psyedotsugs menziesii 0 0 1 0 31.0 0.2
S0 28 0 7.28

17

°




| . | TASLE 13-C

SAGEBRUSH *
(Transects 10-12)

T 2 T  erod z
CRASSES FREQ COVER COMP Kg/ha PROD
| Agropyron spicatunm 331 0.4 0.8 9.7 1.1
Agropyron trachycaulum 13 0.1 0.2 .7 ) g.¢l
Muhlenbergia filiformis 10/0.1 |o.2 2.0} o5
- Pon compressa 13/0.4 lo.8 s.3| o.¢
Poa paluscris . 27 10.7 1.6 ] 15.7 _e‘
Sctipa comata . 1 &3 7.1 he.s| 125.3 1Lﬂ
Stips leccermanii 20 | 0.5 ) 1.0 16.0 | 1.8
' TOTAL GRASSES 3.3 Ne.T 1 1787 1303
‘ ' HERBS AND FOR3S
| ' Achillea millefolium 7 0.1 jo.2 2.0/ a.:
| . Antennaria parvifolia 13 0.6 |1.21 4.9 .2
Artemisia dracunculus 17 1.6 2.8 95.9 '10.2
Artemisia frigida 3 0.1 10.2 1.3 9.1
Aster chilensis . 3 T T B3]
| Cheysochamnus visddiflorus 23 2.0 4.0 3.3 3.9
| Cirsium pulchaellum 3 0.1 lo.2 | 0.7 ] 6.2}
Cynoglossum officinale 10 0.4 | 0.8 8.3] 0.9
Descurainia pinnata 3 T T 0.3 t |
Cayophytum ramosissiauam 17 t | - 1.?l Pk
; Ceranium fremoncii 7 t |t 2.7 9.3
| Gilia aggregata 23 0.3] 0.6 7.7 | 0%
Hackelia floribunda 7 0.1]0.2 3.7 1 Q.3
Hymsenoxys richardsonii NC - - - | -
Lappula occidencalis 27 0.2 0.6 7.0 ! 0.8
Machaeranthera canescens . 13 0.1 lo.2 2.3 }0.2
Penscemon vatsonii 50 1.9 | 3.8 T RS T
Silene wmenziesii 13 0.2 ! 0.4 1,3} 9,2




TABLE
Page 2

3-C

HERES AND

"Solidago sparsiflora
Vicia americans

TOTAL HERBS AND FORSS

SHRUBS
Artenisia tridentaca
Chrysocthamnus nauseosus
Rosa woodsii
Sambucus rvacemosa

Symphoricarpos oreophilus

TOTAL SHRUBS

TREE SEEDLINCS
Populus tremuloides
TOTAL TREE

TOTAL COMMUNITY

FORBS (‘Qnto )

SEEDLINGS _

2 z )4 PROS 4
FREQ COVER coup Ke/Ha® PR3
13 10.3 | o6l &3] o.¢]
EFEE: 1 0.3] 1 |
n | 7.8 | 15.¢f 208.9 23,7}
83 | 12.1 146 8 1333.2 | 37.9]
RUAESILEARTY 13.7 |
27| 0.8 | LI 1.2 0.1 |
3| 0.1 0.2 o.a1 1
. - I 14.9 a.ui
ST.T[ 8.7 [490.7 | 55.8
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. | TABLE 3D

MOUNTAIN SHRUB/GRASSLAND

(Transects 4-§)

2 4 b4 PROD 4
CRASSES FREQ COVER COMP Kg/Ha PROD
Agropyron spicactuam ' 90 | 19.3 ] 83.5 | $56.71(86.3
Poa compressas 17 0.2 0.9 12.3] 1.9 |
Stipa lettermanii 10] 1.0] 4.3] 6.7|1.0]

TOTAL GRASSES | izo.s Isa.r |s7s.7]ag.z|

HERBS AND FORSBS

Actemisia frigida 3 0.1 0.4 12.0] 1.9 |

Aster glaucodes 13 0.4 1.7 3.3 ‘ 0.5

Cirsium pulchellum 10 0.1 0.4 2.7] 0.4

i TOTAL HERSS AND FORBS 0.6 | 2.5| 18.0] 2.8

SHRUBS

. Artemisia tridentaca 10 O 7.6 8 1 ¥: S

= ' Holodiscus dumosus NC - - .- --
Mahonia repens 17 0.1 0.6 1.319.2

Pachystima myrsianices 3 T T 0.2 |z

Rosa woodsii 0.1 0.4 0.6 {0.1
Sumphoricarpos oreophilus 3 0.1 0.6 1.5 EO.Z_

TOTAL SHRUBS l ! z.o! 8.6 s1.7 3.9
TOTAL COMMUNILTY 23,1 | a9, g 649V [RE0

- TREES
Methed: Point = centered Quarter
# of sample poincs = 20 (caken ia area above & co the west of

existing portals)

Average disc. = 4.3]1 m.

Mean area = 18.58 sq m / tree = 538 ctrees / hectare.

-26-




TABLE 3-D
| ’ Page 2
. | _ 2 " DEvNSITY
Species List # FREQ (zrees/u,y)
Rocky Mountain Juniper (Juniparus scopulocum)dS 31 167
‘ Curl=-leaf Mahogany (Cercocarpus ledifolius) &4 33 296
Douglas Fir (Pseudotsugs menziesii) 7 9 48
‘ ' Pinion Pine (Pinus edulis) - & S 27

80 Tao 3-8

Tree Diamctcrs. Basal Areas

. Basal area

1-10 11-25 26-50 S0-100 Ave. Sq =
‘ ' Ca Ca Ca  Ca dis. per heccace
Cerocarpus ledifolius 19 25 6o 0 11.7 3.18
Juniperus scopulorunm 15 10 L e  10.4 : 1.61
Psuedotsuga menziesii 3 2 2 0 18.1 1.25
Pinus edulis 0 ) § 2 1 8.0 3.08
37 38 & 1 8.83
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. e | i TABLE 3-£

} ’ MIXED MOUNTAIN SHRUB/CONIFER/ASPEN

(Transects 16-18)

GRASSES F:EQ CO&ER C:HF KPROD E
LI LLX ] . g/Ha FRSD
Agropyroa spicacum | $7 2.1 8.1 25.3| 4.4
Melica bulbosa 27 1.6 | 4.7 16.3 6.1
Oryzopsis bymencides 13 0.6 1.8 7.3 | 2.7
Pos compressa 37 1.0] 2.9 12.3 4.6
Stipa comata 130 3.11 9.1 32.01l11.9
TOTAL .GRASSES 8.4

s

HERBS AND FORSS

Ancennaria parvifolia 40 1.2 3.3 8.7 ] 3.2
Chaenactis douglasii i 3 T T T T
i Chenopodiuam leptophyllum 3 T T t | =
. : ' Chrysothamnaus viscidiflorus 7 0.7 2.0 6.1 2.3
& ..  Cirsium pulchellum 17 | 1.8 sl 331z
% Cilia igfrcga:a Ma 7 | 0.2 -0.5! 2.6 | 0.7
;i Machaeranthera canescens 10 0.5 1.5 . 2.7 1 1.0
Penscemon caespicosus ' J 0.3 0.9 0.7 | 9.3
| Peansteaon watsonii 27 0.8 2.3 7.3} 2.7
| Smilacina scellaca 13 0.8 ] 1.8l 2.7]:.9
Solidago sparsiflora : 30 1.2 3.3 1.0 2.6
Xanthocephalum sarothrae 10 _!___‘L'__L_:T I
TOTAL HERBS AND FORBS mac.r 15.2
{ | SHRUSS
Artemisia tridencacs 37 2.0 | s.8 2:2.5]3.4
Chrysothamnus nauseosus 20 6.6 | 12.9] 34.3h:.s
Mahonia repens 10 0.3 1.5l 1.1 ] Q.-
Prunus virginiana NC - T
Rosa woodsii ' o 10 | 0.6 1.20 0.3o0.2
. Symphoricarpos oreophilus 30 1 6.2 181! 37.85: 1
N TOTAL SHRUBSS | 96.5 °




A At T SR hs 1t SIETE el
B Page 2 -

: ' e o8 S PROD 2
TREE SEEDLINCS - FREQ 2 COVER COMP Kg/Ha 2a¢)

= ’ Cercocarpus ledifolius

L/ Juniperus scopulorum
TOTAL TREE SEEDLINCS

" TOTAL COMMUNITY

|
i TREES

| j Mechod: Point - centered Quarter
v ' # of samples = 20

Average disc, = 4,16 a.

Mean aresg = 17.3] sq m / tree = 3578 :rtcs I hcé:arc.

1 . Species List o {Qﬁ =4 rasg (zcees/da)
i : Aspen Pogulus cremuloides) ‘ ;,% | 23 29 148
. Rocky Mountaia Juniper (Junxuerus scogulorum) 30 37 v 2le
3 | ' Ponderosas Pxn. (Pinus ponderasa) e g;ﬁ;o 12 . 63
. - Curl-leaf Hahogany (C¢rocarou: Ledi® 7 9 82
; Slue Spruce ( Picea pungens ) ; : FEr 17
| 3 "Whice Fir (Abies concolor) _ LE S 1 1 Af'
5 - Douglas Fir (Psuedotsuga menziesii) 6 8 4k
E ' Choke Cherry (Prunus virgiaiana) 1 1 6
§0 100 373
i Tree Diamecers, Basal Areas L T oo
- Ave. 3asal a:
1-10 11-25 26-50 51-100 dia. 55 =
Cm Cm | Ca Cm__ (Cam) pe: =n2::
Populus tremuloides 16 7 0 0 8.7 1.C9
Juniperus scopulorum 1s 16 ll 1 0 11.3 2.1~
Piaus penderosa i 1 : -3 3 65.5 11.23




TABLE 31-E
Page 13

Tree Diamecers

Basal Acreas
—*——h-———_

Carcocarpus ledifolius

Picea pungens

Abies concolor

P:undct:u‘! menziesii

Prunus visjinianl

(concinued)

ve. Basal are
1-10 11-25 26-50 51-100 dia. Sq a
Cm Cm Cm Ca (Cm) per hecs:
3 6 0 0 11.3 0.52
1 1 0 0 12.0 0.29
0 0 1 0 29.0 0.38
1l 2 3 0 27.0 2.64
1 0 0 0 3.0 0.004
38 9 10 3 1831




TASLE 1J-F

SPRUCE/FIR/ASPEN
(Tcansects 7-9)

z Z 2  PROD 4

CRASSES _ __FREQ _COVER COMP  Kg/Ha 924D

Agropyren trachycaulun 27 0.3 0.7 11.0/ 1.5

‘ Bromus ciliastus 23 0.3 1.1 6.71 1.9
Poa compressa 17 0.3 Q. q_ $.71 0.8 J
Poa paluscris 67 $:31 &, 9‘ ke .01 6.8 \
: Stipa columbdiana 3 T T 0.3 T }
Sctipa lettermanii 27 0.2 0.4l 8.0l 1.2 %

' TOTAL GRASSES | 3.8 2.9 3s.7 1113

HERSS AND FORSBS

Achillea millefoliunm 17 | 0.1 o.al a0l 2 |
. : Aster chilensis 3 T t | 0.7 9.1 !
Chaenactis douglasii 7 T T ' ;.0' 0.3 1
Chenopodium chenopodioides 3 T T | 0.3‘ 2 J
Cirsium pulchellus 17 | 1.3l 2.9l 9.2
Cynoglossum officinale ' 53 1.4 3.1' 30.9 | 4. ¢
Descurasinia californica 3 T T 0.3 =
Erysimum asﬁcrun : NC = - - -
Frageria americana 10 ! 0.641 0.9 3.31 0.¢
Calium bdifolium 30 ' 0.4 ) 0.9] 3.7 ' 0.8 !
Geraniua fremoncii - 40 0.9 ;.0| 12,71 1.3
Hackelia floribunda so | 2.1 | o6l se.3lg.s
Lappula occidentalis 17 | o011 o2l solo.-
Machaeranthera canescens 30 0.3 1.1 9.0 | + 1
Penstemon watsonii 17 0.4 0.9l 10.31 1<
Senecio aultilobatus NC - - - |-
Senecio streptanthifolius 10 I g1 i;?l 1.2
Silene menziesii 23 0.3 0.1l 0. 1| s e




§
L TABLE 3-F
‘ Page 2
I iz z P4 PROD 2
HERBS AND FORBS (cont) FREQ COVER COMP Kg/Ha pgop
Smilacina stellata 7' 0.2 0.4 2 ﬂ o,3|
Solidago sparsiflora 100 0.21 0.4 E;EL 0.5 ’
TOTAL HERBS AND FORSS 8.3 18.4] 165.3] 20.¢ |
SHRUBS
Actexzisia tridencacs _ 13 0.3l 0.7 2.1 0.1 |
Juniperus communis NG -- -- -d e I
Mahonia repens 3l 0.3 0.7 0.8 0.1 |
Pachystima myrsinices I 30| 2.d &.40 17.9 2.7 ¢
Ribes cereunm 13l v.sl 3.3l 2a.3] 3.6 |
Rides sp i 0.6l 1.3 s.8] 1.0
Rosa woodsii 43 6.3 10.00 44.1 6.6 i
Rubus idaeus 3 0.3 0.7 1.2] o.2|
‘ Symphoricarpos oreophilus 80 | 22.o] 9.6l 322.2] 42.9 |
._ TOTAL SHRUBS J1. 70.6/ 419.64) 52.% |

TREZ SEEDL'I.NGS
Acer sp s T 0.1} 1
Popu}ul trzenmuloides Jﬂ 1.3

TOTAL TREE SEEDLINGS

TOTAL COMMUNITY

TREES

Method: Point - ccn:ofod Quarcer
¢ of semple = 20
Average disc, = 3,02 m.

Mean area = 9.12 gq m / tree ® 1096 trees / Hectars

- 32 -




TABLE 13-F

Page 3
. '_ . P4 DENSITY
Species Lisc ’ F32Q (trees/ug,
Blue Spruce (Picea pungans) - 36 48 491
Douglas Fir (Psuedotsuga menziesii) 16 20 219
Aspen (Populus tremuloides) 21 26 285
Rocky Mountain Juniper (Juniperus scopulorum) § 6 Y
Whice Fir (Abies concolor) -2 3 11
80 100 78
Tree Diamcters, Basal Arcas
Ave. Basal
1-10 11-25 26-50 S51-100 dia. Sq =
Cm Cm Cm Ca per he
Pices pungens 7 22 é 1l 19.0 13.3
Psuedotsuga menziesii 4 8 3 0 19.1 6.2:
Populus tremuloides 7 13 1 0 12.6 1.5
. Juniperus scopulorum 3 0 0 9.6 0.4
Abies concolor 0 0 0 19.5 0.3
21 67 Il 1 S 2




TA3ILZ 3-GC

RIPAZZAN 91

Trasasect Re-l)

CRASSES, SEDCES, RUSHIS &« HRORSETAILS

-
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Agzoscis exscsacta

Agrostis stolocifera

Bromus ciliactus

8rozus izeszis

Cazex gqureas

Carsx siczcpteca

Carex atvata

Bacsylis gloemarata

Elymsus glaucus

Equisetuz arvense

Fescuca oviaa

Testuca poatensis

Scrdeus jubatua

Juacus aseticus

Juscus ensifalius

?35a compressa

Pucszizellia auctaliasa

Tcisecum spicatus

Vegetative goass
TOTAL GRASSES,

SEDJGES AND 3USEES

BZ13S AND FQR3S
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3
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Achillea millefsliua FO 0. |52 |e=o- =7
Arzezisia ludoviciaza Li_| . pY | 3.3 | 3.3
Ascer glaucades O q.8 [ 3.3 | 2337
3erula erecza g | T : T | =2 | v.:
Caszilleja lizaziaefalia L T . x | v | -
Chencpediua lepcaphylluz Lo ;4 |f | o= |
Cissisa pulchelliu=z Fa_l 1.8 | #.4 B
1=t A2SVA3IS




‘ TABLE 3-6
Page 2
‘ . HER3S AND FOR2S (cont) r::q co';za chp ::33.; ,,f.
Epilobiua augustifoliva 1 T T 2.5 | 0.1
‘ Epilobium breviscyluam 0 0.2 1.2 5.6 | 0.4 |
| Epilobium latifoliuam 1 |o.1 Jo.s 2.9 a.z |
‘ Erigeron eatonii 1 It T 0.4 | |
| Erigeron ep 1 LT T 0.6 | ¢ |
‘ Ceranium fremoncii 3 0.2 1.2 $.0 3.6 |
Geracium richardsonii 8 0.4 2.1 8.3 0.5
Lactuca scariola 10 T T 6.8 |° ¢ 1)
‘ Pensceaoca estonii T |t T 1.3 0.1 !
Ranunculus cymbalaria S Q.3 1.7 6.2\ 0.1 |
‘ Seascio screptanthifolius & 0.1 0.6 3.3 0.2 |
| Solidago sparsiflora 10 |lo:l |os 7.8 0.6 |
‘ Thalictrua feadleri o lo.1 [o.6] s.a] o.&f
| TOTAL HERBS AND FORBS | 3.9 R2.5[t08.7] s.0
SHRUBS
Arcsaisia tridentata 2 T T .6 0.3
‘ Cornus scolonifera o | 2.8/16.2 312.9/23:
| . Jusiperus communis 3 1.6 | 9.2 270.4 12 3"
Lonicera iavelucraca 2 |o:1 Q.6 11,31 a.x!
Pachystisa myrsiaites 2 |o.2 I.ZI 9.6 | a.7
Aives cereua 3 b1.3) 7.8 109.5) s.:
Rosa voodsii s l1.2] 6.9/l 20.8/ 1.5
Salix bebbiana Y 12 T 7.3} 0.2
Salix drummoandiana. 2 Jo.s| 2.9 §0.4 | 4.3
Salix ayr:illitolio 17 | 1.8 1944 281.3 | 123.:
Shepherdia canadensis t | 6.1 Q.6 30.64 1 2.2
Syaphoricarpos oreophilus 2 Jo.1 0.4 7.¢ | 9.3
TOTAL SHRUZS t 9.7 ) §6.1U 1020.

TREET  SZEDLINGS
Picea pungens l 6 lo.el 2.3 92.1/
TOTAL T3E® SEEDLINGS ( .4 2.8 92.11 &,
e ————————

ks
[

TOTAL COMMUNITY l17.3 jroo.of 13ss.3 'Lz
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| TABLE J-H

| _ RIPARIAN 2
(Transect R-2)

4 z N PROD 2

GRASSES, RUSHES AND HORSETAILS FREQ COVER cowe Kg/Ha PRCT -
Agropyron criscatum l T T 0.5 |t 1
Agropyron trachycaulua 8 0.1 0.2 6.1 |n.e |
Agroscis stoloniferas 10 0.7 1.5 30.6 | 2.7 |
Bromus ciliatus b) T T 2.3 ] 0.2 |
Bromus inermis 18 2.2 | o8] 17.517.9|
Dactylis glomerata 1 T T 2.7 | 9.2 |
Equisatum arvense 18 1.8 3.9 13.3 13.2 |
Juncus ensifolius 3 0.2 0.4 14.9 | .1
Poa compressa 2 T T 1.8 (0.2 |
. Poa glauca 1 T T 0.9 | 0.1 I
Stipa columbiana 1 T | T 0.5 |- |
Trisetum spicatum 1 T | 0.8 | |
Vegecative grass 21 0.9 | 2.0 na 2.8 |

TOTAL GRASSES, RUSHES AND HCRSETALLS 5.9 | 9 1

HERBS AND FORSS

Achillea millefolium 20| o0.3)] 0.7] 169 l1.3 1
Angelica pinnata 3 | 0.2 | 0.!-| b |o g |
Artemisia ludoviciana 7 | 0.2 O.h| 2.3 | -
Astar chilensis i T | 09 1oy |
Aster glaucodes | 3.7 s.0] 39.2 Iz -
Cardamine cordifolia 6 | 0.6 | 1.3l 12,2 1::
Castilleja miniaca 1 l T | T | 0.9 0.1
Cirsium pulchellum 31| 0.6 | 1.3] 32,0 12.3
Cynoglossum officinale « | 0.2 l 0.4 | 1.7 lo. >
Epilobium breviscylum 2 ) = |2 | 1.5 19,1
. Toilobium latifolium & | 0.2 ) 0.6l %.85 t2.4
Gencianella amarella SO0 T+ | ¢ | Q.5 %
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TABLE 3-R

Riparian 82
Page 2

HERBS AND FORBS (cont)

GCeranium richardsonii

Hackelia floridbunda
Heliomeris mulciflora
Lactuca scariola
Machaeranthera canescens
Ranunculus cymbalaria
Rudbeckia occidencalis
Senecioc streptanchifolius
Solidago sparsiflora
Thaliccrum fendleri
Trogopogon porrifolius
Vicia americana
Vegecative herd

TOTAL HERBS AND FORBS

SHRUBS
Actaea cubra
Cornus stolonifara
Lonicera involucrata .
Lonicera utahensis
Pachyscima myrsinites
Prunus virginiana
Ribes sp.
Rosa woodsii
Rubus idaeus
Salix myrtillifolio
Shepherdia canadensis
Symphoricarpos orecphilus

TOTAL SHRUBS

- 37 -

2 % % PROD z
TREQ COVER COMP  Kg/Ha 730D
31| 2.2 e8| 1)y |
1 Tt | = 16| 0.1 |
1 T T 0.5 v |
4 T T 1.8 0.2 |
1 0.1 o0.2] 1.l g.1 |
1 T T 0.5 ¢t |
2 0.1 | 0.2 9.0) 0.3 |
1 T T .o} 0.1 |
10 | o0.1] o0.2] sl g5 |
5 0.1] 0.2 3.21 0.1 |
1 T T 1.6 0.1 !
? 0.1] 0.2 6.1] 0.4 |
6 | 0.3] o0.72] s g.5'
9.0 19.6! 336.1'27 : |

t b} o3l ol 520 aa
s | o0.6] o09] 3.7 - 2!
1 | e0.2] 0.4) 3.2 o.3 !
O 0.3! 3
1 | 0.1l 0.2 0.9: G.2 |
t b ool o2t el r i
3| o6l 0.9 8.1l 0.7
ot ! 13.1] 28.5| 252.0'22.8 |
s | 0.3] o0.71 s.7' 0.5 !
1s | 7.3 15.91 119,600z,
% | 151 331 8.8 2.a
s | os.7| 12,6 13e.0tiza
LI R
29.6| 63.9] 560.4 $2.3




TABLE J-H

Riparian #2
Page 3

TREE  SEEDLINGS
Abies concolor
Picea pungens
Populus tremuloidas
TOTAL TREE SEEDLINGS

TOTAL COMMUNITY

- . z PROD 2
FREQ COVER covp Kg/da ?3-n
3 0.1] o0.2] 2.4 o.- |
: 1.6 3.0l 38,3 ] 3.4 |
2 | 0.2 o0.e] 3.2[ 9.5 ]
1.7} 3.7] 43.9 i 3.5 '
46.0 100.0'1113.3':9: J




. | TABLE &

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

Type Hectarus % Area

Previously Discurbed 0.664 1.9

Mountain Shrub/Grassland 29.87 88.2

| Mixed Mtn. Shrub/Conifer/Aspen 1.04 3.1
Spruce/Fir/Aspen 1.92 $.7

Riparian Q.38 .1

| 33.85 100.0

‘ . (83.65 acres)

Plant cormunicties to be disturbed by percenc of area covered:
-

Iype . Hectares A Artea
Mountain Shrub/Crassland 1.58 ) 1.1
‘ Mixed Men. Shrub/Conifer/Aspen 0.34 8.9
i Spruce/Fir/Aspen 1.32 6.4
Previously Discurbed 0.60 135.8
3.84 100.0




PRODUCTIVITY ADJUSTMENT FACTORS, TASLE §

Species name

Ables concoler

Acer sp.

Actaea rubra

ArCtemisia tridenzaca

Cercocarpus ledifolius

Chrysothamnus nauseosus

Commdn name

Whice Fir, scedling
Maple
Banaebarry

Big Sage Brush

Curl-leaf mahogany, seedling -0.75

Rabbit Brush

Chrysothamnus viscidiflorus Rabbitc Brush

Cornus stolonifera

Juniperus communis

Lonf{cera invelucraca

Lonicera uctahensis

Mahonia repens

Pachvsti=a myrsinices

Populus tremuloides

Prunus virginiana

Picea pgungens

Rosa woodsi{

Ribes cereunm

Ribes 3p.

Rubus idaeus

Sambucus racemosa

Symphoricarpos oreophilus

Salix mveeillefolia

Sheghcrdia canadensis

Red Osier Dogwood
Common Juniper
Bearberry Honeysuckle
Utah Honeysuckle
OQregon Crape

Mountain Lovar

Aspen, seedling
Chokechercy

Blue spruce, seedling
Wood's Rose

Squawv currant

Curranct

Red raspberry

Red Elderbercy
Mountain Sncwberrcy

Willow

Russeat Buffaloberrcy

Estimacad
Adjuszmene Faczor

-0.80
=0.75%
-0.80
-0.80

=0.79
-0.70
-0.90
-0.90
-0.80
-0.8GC
«0.60
-0.75
-0.8¢
-0.90
-0.30
-0.70

-0.75
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Vegetatjon Ref

erence
AL : Feb. 10, 198g re
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VEGETATION REFERENCE AREA W

Vegetation Refarence Areas are established primarily to moniter
revegetation success after aining operations have ended. Refarence
areas must be located outside the area of possible disturbancs.

During the lifatize of the mine the only changes which should occur
vithin the reference areas are those resulting from natural causes such
as climatological changes, varia:ioul in grazing prcssur;'du. to normal
fluctuations of animal populations, and vegstative succassica. Unusually
high or unnatural grazing pressures should be protected againsc by
exclosing the referance aresa.

Within the Genval Coal Company lease area four of the daselizas
study communities will be disturbed by mining activities. They ara:
Previously discurbed (B); Spruce/Fir/Aspen (SFA); Mixed Mouncain
Shrub/Conifer/Aspea (MSCA); Mountain Shrub/Grassland (MSC). Re-
vegetation plans call for uniforz treatment of the disturbed areas .
with grasses and some forbs. A linglc 0.607 heczare (1.50 acres)
reference area vas established {n a Mountain Shrub/Grassland arsa
60 zeters above the existing portals and 40 metars above the lizmits of
disturbance. The cornars sre marked by green and vhite stesl fence
posts. Ao aluminua tag identifying the corners is attached to esach
fenca post. The dimensicns of the area are 121.92 m(400 ft.) by
49.79 a (163.35 fr).

A single referance area in a MSG area vas chosen because it most
closely resembles the disturbed arass as they will be vhaen revegetated.

No attempt will be made to immediataly raturn SFA and MSCA or .even MSG

areas to thedir original condition. The purpose of revegetation vill be

=)




to restore the land to its pradisturbance usefullness as tange land
and to stabilize slopes against erosion. Natural vegetative succassion
vill hopefully restore the varicus areas to their predisturbance con-
diticn. That, of course, vill take a rather long and undetarmined
szount of tise.

Although range cattle rcam Crandall Canyen during the summer months,
they vill not izmpact the referencs area. They stay in the bottom and
don't climb very far up the mountainside. Thers are 8o receat or old
cattle signs near or in the refersnca area. Sheep ars grazed at higher
elevations above the cliffs, migrating along the ridge tops from the
vest. Sinca the only significant impact on the refersace area vill be
normal deer and elk feeding, it vas decided that the area vill not

need to be exclosed.

SAMPLINC METHODS:

Vegetation vas sampled during the days of August 10 and 11, 1981
vhich corresponds to the late July and early Augusc 1980 sampling dates
for the baseline data. 1981 had a much vetter spring thas 1980 aad con-
sequeatly grass and h.:b.gravth vas visibly greatsr i 1981.

Vegatation vas sampled for cover by two msthods. Grassss, herbs
and suall shrubs vers sampled by means of four 1 matar by 30 meter
transects {rom each of which 10 square meters vere randoamly chosen by
means of a random numbers table generated by computer. Tha total
arss saspled was 40 squars mecars. Tree cover vas sampled by means
of four 30 maeter line-intarcept transects. Total length sampled vas

120 mecers.

a2~



Tress vera sanpled for density and basal area by means of the
point-centered quarter method. Twenty-five centers vere sampled for
a total of 100 samplas.

The results of the vegetation sazpling in the reference areq ig

suzmarized in tables VRA-1l through VRA-3,

SIMILARITY:
Similarity betveen the refazence ares and the corresponding area
(MSG) from the baseline studies is calculated by the folloving formula:

= 2w
ard

vhere 8 = gimilarity fraction
v = gumber of species common to both areas
a = ctotal number of species in reference ares
b = total number of species in baseline area.
When applied to these studiess the formula vorks out as follovs:
2 x 16

** Wt 07

The reference area included three species vith single unsampled

occurancas. If thay are neglectad the similarity calcuatas to be 0.78.

SAMPLE ADEQUACT:

Adequacy of sampling for cover is demomstrated statiscally by
oeans of a formula developed by COOK and BONHAM (1977). Their tast
determines the B[inizmm number of s_auplu oeeded to achiesve a dasired

lavel of confidencs in detecting a cartain percentage changs iz the

population mean,




|

‘ 2.2

| nnin 2 ﬁ_Zn ;
(xc)

vhere um.a = Rinizum aumber of samples needed

x - sazple mean

s - standard daviation of the sample

t - twvo-tailed ¢t valve for the desired
confidence level, with appropriace
degrees of freedom.

c - perceat 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 confidenca vith 39 degraes
freedom i3 1.304. The percent change desired to be detected i{s variable

a8 listed in the table below:

. 2 confidence percent change f&
80 10 351
80 20 88
80 30 39

in the sazple 3ean has an 80% chasce of being detactad.

|
Since 40 samples vere taken it can be concluded that a 302 change
|
|
|




. Table VRA-1

Mountain Shrub/Grassland

. Vegetation Reference Area
Scientific Name Common Name ruquincy C:ver o --z
— e ———— ou0sitisn
GRASSES
Agropyron spicatum bluebunch vheatgrass 100 18.1 91.9
Oryzopsis hymenocidas indian ricegrass N.C. Neg. Neg.
Poa compressa Canadian bluegrass N.C. Neg. Neg.
vegetative grass 17.5 0.4 2.0
(unidentifiable) — e
TOTAL GRASSES 18.3 93.9%
. HERB AND FORBS
Artemesia frigida fringed sagebrush 5.0 0.1 0.5
Artemesia ludovisiana sagebrush 2.5 Neg. Neg.
Aster glaucodes ascer 3.0 Neg. Neg.
. Cirsium pulchellua thistle 3.0 0.2 1.0
Cynoglossum officizale houndstongue N.C. Neg. Neg.
Machaeranthera canescens hoiry aster 2.3 Neg. Neg.
Smilacina stellaca false solomonssaal N.C. Neg. Nez.
TOTAL HERB & FORBS 0.3 1.5
SHRUBS
Cercocarpus ledifolius curl leaf mshogany 7.5 0.1 0.5
: (seedling)
Chrysothamnus nauseosus rubber rabbit brush 2.5 0.2 1.0
Holodisus dumosus tock spirsa 7.5 Neg. Neg.
Mahcnia repens Oregon grape 12.5 0.2 1.0
Pachystima myrsinites wmountain lover N.C. Neg. Neg.
Pruous vergziniana chokas charry N.C. Neg. Neg.
pumaagﬂ'l—_
Sambucus racemosa red elderbarTy 2.5 0.1 0.5
Symphoricarpos ouci:huun pountain sanowvberry N.C. Neg. Neg.
Xanthoceohalus sarothrae 3.0 2.3 L3
. TOTAL SHRUBS 0.9 e.5

TOTAL COMMUNITY (UNDERSTORY) 19.7 99.3




Table VRA-2

TREES (2 Cover)

Line-intercept transect 4 x 30 maters = 120 maters

Intercept
Scientific Name Common Name Length Z Cover
Abies concolor vhite fir 0.0 wm N.C.
Cercocarpus ledifolius curl leaf mahogany 18.6 a 15.5
Juniperus scopulorum Rocky mtn. juaniper 2.6 a 2.2
Pinus edulls pinyon pine 7.3 . 6.1
Psuedotsuga meanzissii Douglas fir 0.0 m. N.C.




. Table VRA-3

TR2rS (deasity and basal area)
L ]

Method: Point-centared quarter
f centars: 25 # samples : 100
Average distancs: 5.08 m,

Wmean araa: ;3.!1 8q.3./tree = 387.5 trees/hactare
Tree densities

Scientific Name Common Nama 22 Frequency (trees/hec:are)
Abies concolor White fir 2 2 8
Cercocarpus ledifclius curl leaf mshogany 5§ 55 213
Juniperus scopulorum Rocky meta. juniper 23 23 29

Pinus edulis pinyon pine 16 16 62
Psuedotsuga menziesii Douglas fir 4 i) 15.5

100 100 387.3

Tree diameters, Basal area

. Basal Area
N
Sciencific Name 1-10(c®10-25 25-50 50-100  Av. dia. (cm) ®=.2/hectare
Abies concolor 0 1 1 0 33.5 0.71
Cercocarpus 22 il 2 Q 12.9 2.78
ledifolius
Juniperus 13 9 1 0 10.0 0.70
scogulam
Pilaus edulis (] 5 1 20.3 2.01
Psuedotsuga 2 0 1 1 26.5 0.73
zenziesil
43 48 9 2 6.9
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. SAMPLE ADEQUACY

the formula suggested in the latest DOGM Guidelines:

Pain = (tzsz)/(cﬁ')2 where:

Sample adequacy for the vegetation data has been calculated using
Pmin = m%nimum number of sample units needed

t = two-tailed t value

s = standard deviation of sample mean

d = Q.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 METHODS

Cover and Compisition

Sample plots were selected at random throughout the mountain shrub/
grasslan§ dreas and vegetation reference area. Twenty-two plots were
sampled in the M,S.G. and ten {n the VRA using a steel hoop with a
circumference of 11.9 feet and an area of 9.6 Square feet, which ig

equivalent to 0.89 square meters.

Shrub Density-

Point-centered quarter plots were sampled.

SHRUB DENSITY

YRA .
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./shryd

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 vegetational counterpart with respect to

cover and shrub density.

x1 - ‘lz "

Sz Sz
'\/L v i

M n2

t

t = tvalue to be applied to a table for test of significance
between two sample means. From the table is obtained a

value P, which {s the probability of having a t of the

calculated value, or larger.

df = "1 + "2 - 2 where:

X1 and %2

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

means 1 and 2.

= means of samples 1 and 2.

" and ny = gizes of samples 1 and 2

df = degrees of freedom

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

Vegetation Reference Area n X s S
% Cover 10 23.70 - 6.00 - 36.00
Shrub density (average y
distance in feet) 30 9.27 3.26 10.63
Mountain Shrub/Grassland
2 Cover 22 20.73 6.57 43.16
Shrub density (average
distance in feet) 30 5.7 2.54 6.45




Similarity t-test for % cover:

t = 23.70 - 20.73 = 1.259, df = 10+22-2%30 : confidence §os

.\//36.00 , 43.16 (30% confidence = 1.697)
10 3

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

t=9.27 - §.71 = 4,718, df = 30+30-2258: confidence 90%
-\J/IO.GS + 5.45
30 30

SAMPLE ADEQUACY, TABLE 2, REVISED

Communi ty n X s n{min)

Vegetation Rc.2rence Area

% Cover 10 23.70 6.00 10.5

Shrub Density 30 9.27 3.26 20.3
Mountain Shrub/Grassland

% Cover 22 2073 6.57 165

Shrub Denisty 30 s.n 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.




o "
' # OF PLOTS = 10

% Freq % Cover g Complete

Grasses and Sedges _

Agropyron spicatum 10 T T
Carex geyer{ ' 40 0.3 1.1
‘ Elymus salinus 10 217 91.,}
| . Oryzopsis hymenaides : 10 0. 0.2
Poa compressa | 20 0.2 1.0
1 Stioa lettermny - o1 s
| Total Grasses and Sedges 22.4 94.6
- .
| - Artemisia ludoviciana 10 T T
I . Aster glaucades 30 0.1 0.3
Cirsium mﬂcheﬂum 10 0.1 0.3
| Machaerauth;ra canescens 10 T 0.1
l Penstemon watsonii 0 _T_ = ENE
Total Forbs 0.2 0.7
Shrubs
Amelanchier alnifolia 10 T T
Artemisiq frigider 40 0.1 0.2
Artemisia tridentata 10. T T
Cercocarpus ledifolfus 20 0.1 0.4
Chrysothamnus viscidiflorus 20 0.3 1.1
Holodiscus dumosus 20 T T
Mahonia repens 66 0.8 2.7
. Sambucus coerulea 20 0.1 0.3
Symphoricarpos oreophilus 20 _I_ JL
Total Shrubs 1.2 4.7

" TOTAL PLANT COMMUNITY 23.8 100.0




A T .. = o R O 2 d |

. Percent of Cover:
‘ Vegetative density | 24
Bare ground _ . 26
Surface rock 31

Litter 19
100 $

O
Hhi




MSG
# OF PLOTS = 22

% Freg... % Cover . ¢ Compositicn

Grasses and Sedges

Agropyren safcatum

Carex geyeri

Elymus salinas

Oryzopsis hymenoides

Poa compressa

Poa nevadensis

223 secunda

Sitanion hystrix

Stipa lettermanii

Total Grasses and Sedges

Forbs

Antennaria parvifolia

Artemisia dracuncuylus

Aster glaucodes
Chaenactus doug1as11
Cirsium pulchellum

Enysimum asperum
Penstemon watsonid

Total Forbs

52 0.3 1.6
23 0.4 1.9
100 18.1 87.2
9 T 0.1
27 0.1 0.4
9 T T
5 T T
5 T 0.2
5 0.2 .0
19.1 92.4
5 T T
5 T T
23 0.2 1.
s - T T
23 0.3 1.3
9 T T
9 L I
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 ' 'l4. T 0.
| Chrysothamius 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 5 T T
| Mahonia repens 27 0.2 0.7
Pachystima myrsinites s T T
. Rosa woodsii 9 0.1 0.5
l Symohoricarpes oreophilus 32 0.1 0.3
Total Shrubs 1.2 5.1
Total Plant Community 20.8 100.0

Percent of Cover:

Vegetative density 21%
Bare ground 1%
Surface Rock 28%
Litter 220%
| Total Plot 1003




Re: Shrub Density Placement Standard

Vegetation Reference Area:

¢

Vegetation Reference Area site was inspected by personnel from
Utah State Division of 011, Gas andinining 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 is a significant difference between the.affected ..
area and reference area with regards to shryb density. “Where sample
adequacy was met for 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:

T =
'R 25 12 18
'z 20 13 20
‘3 10 P14 20
‘4 15 #1518
5 25 $16 28
'6 20 P17 20
$7 30 F18 10
’8 15 #1310
#9 29 F20 30
#10 26 P21 22
O 'BY 15 #2230

A X (cover) = 20.73

s (cover) s .57

2 2
min = (1.282 xx 6.57°) , 16.5 plots

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

2 3
1 20 6 29
’2 20 47 21
‘3 25 ‘48 22
44 35 49 15
#5020 ¢ 10 30
® | en il s
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SAMPLE ADEQUACY

Sample adequacy for the vegetation data has been recalculaced using
the lacesc agency supplied formula; 4in this case the O0ffice of Surface

Mining.
Bain = (:212)/(d;)2 vhera:

%ain = ainimua number of sample units needed
€ = two-tailed t value from table
s = gtandard deviation of sample mean.

d = percentage daparcture from the mean (1.00 minus two-tailaed
confidencs level)

= sample maan

The affected and reference area vegetacion types are classified
as shrublands, for which an 80% two-tailed confidence level value for
€ can be used. 1In the formula then, d = 0.20 and ¢t = 1,28 vhere n s
greater than 3Q0. In the language of the OSM cecommendations {: is
unclear whether t = 1,28 s£ould be used regardless of the size of n
or whether ¢t values should be selected {rom the tables using the
appropriace degrees of freedom. To eliminate any chance of aisunder-
standing the calculations have been done bath wvayvs and the results are
tabulacted for comparison in Sample Adequacy Table 2, Revised.

The following consideracions should be noted:

a. Previously submitted adequacy calculacions used individual

plots as the sample units. Present calculations use the

transect as the sample unit.




b. In the Vegetacion Reference Area 4 randemly locatad trazgseces

vers sampled, cach 3]0 meters long with ten lmz Plots selecced
from a random numbers ctable genecaced by computer. Analysis;
vith the transects as sample unics, reveals the mean percent
cover for transect- f 2 to be radically lowver than the other
three transects, indicating that transect # 2 is uncypical.
The adequacy calculation results for che cho:;:ion Reference

ATeaz are presented both with transect #2 and vithout ie,

c. Productivity values previously reported included woody stenm
veights for shrubs and ctree seedlings. For the present
calculacions cheir productivity has Seen adjusted downuward

. by':h. factors listed in Productivity Adjustment Factors,
Table 5. The Factor values are estimaces ;! the proportion
of woody scem weight to total weight. Previously suybaicced *
tables of productivity have also been revised and are included

vich this repore.

7 d. The parametar of incterest for tree density sample adequacy
‘ calculations is the average distance, in maters, to trees in
4 quadrants at each randomly seleczed station (poinc-cencared

‘ Quarcer Mechod). From the average distance density can be

calculaced.




SAMPL.INC METHODS

At the time baseline daca sampling was being performed Enginoo:iag
plans showing the extent and limits of disturbance wera not available.

In all caseas for all vegetation types the area subject to randon sampling

included all of the arcas now earmarked for discurbance.

Tree cover information is supplied for {nformation only and-wi]}
not be used for establishing a succass standard for cover.

Previously submitted tabulations of cover include & percent cover
tocal for the community. For example: Table 3-a, Praviously Discyrbed
Area gives a total cover for the communicy of 50.3%. None of the coa-
munities had significant amounts of roeck. Only che Sprucs/Fir/aspea

type had appreciable amcunts of litcer on the ground.

REFERENCE AREA

The following formula was used to cest similaricy of cha ;rapesed

reference area to its affected vegetational councerpart wich Tespect co

cover and voody plantc densicy.

E . ;1 - x, » df eny +n, -2 whera:

2 2
3 s
El- i nz
1 2

te ¢ value to be applied to a table for cest of significarce
betveen two sacple means. From the table is obdtained a
value P, which is the probability of having a ¢t of the
calculated valus, or larger.

;1 and ;2 e means of samples 1 and 2.

slz and szz ® variance (standard deviacion squared) of sample

means 1 and 2.
nl and nZ = gizas of samplcs'l and 2.

df » degress of freedoa

. P




The table belew lists the values to be applicd to the tests:

Vegetation Referance Area | n x s ol
Z Cover 3 21.90 4.04 16.32
trce donsity (average dist. rl ) 5.08 1.70 2.89
: in mctars)
Mountain Shrub/Crassland
X Covar 3 23.27 7.51  %6.10
tree density (average disc.
in maters) 20 4.31 1.01 1.02

Similacicy c-tasc for % covar:
€= 23.90 - 23.27 = 0,128,df = 3+3-2¢4 : P 0.90
16.32 56.&0)
(' 3 )*( 3

Similaricy t-test for tree donsity: (purameter being tasced (g avarage
disr. in meters, obtained from Point-centered Quarcter Method)

€= 5.08 - 4.31 = 1.887, df = 25+20-2 = 43 : 0.10) P $0.0S

G

VECETATION MAPPING

Although the contour linecs on the previcusly submicted Vegecative
Community Study Map do not extend to the limits of the permit area (lcase
area) the labeled vegetacion community doas extend to the permi: ares

limics.

YA




RIPARIAN VEGETATION TvypE

At the time Table 4 vas lasc submitted, only rough preliminary
grading and facility plans wers available. Since it wvas not known for
certain vhather the riparian zone would be affected by construction or
opsrations, its area was included in the table. Final plans are nov

available and the Riparian Vegetation Zone will not be distucrbed. A

revisad Table 4 i3 herewith submicted.




BETWEEN TWO SAMPLE MEANS (I, AND 1)
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