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6.0 VEGETATION BASELINE STUDIES

6.1 INT•RODUCTION

The baseline vegetation study w'il cover the Dewey-Burdock permit area. The project" area

may contain all or some of the following, four ;fiative vegetation c6mmunfty ,types. upland

grassland, ponderosa pine woodland, riparian, and wetland. Field work was conducted in the

summer of 2007. Table 6-1 shows the mapping acreages.

Table 6-1. Vegetation Map Units and Associated Acreages

Vegetation Map Units Proposed Permit
Area Acreage

Upland Grassland To be determined

Ponderosa Pine Woodland

Riparian

Wetland

Total 9,400

Vegetation baseline study monitoring will be conducted using the procedures described in
this document. Vegetation parameter sampling will be conducted by vegetation community
type as specified in Table 6-2. For purposes of this methodology, "project area"-will be the same
as "study or permit area."

Table 6-2. Vegetation Baseline Sampling-Measured Parameters

[ Parameter Upan Ponderosa Pine Riparian Wetlld
Parameter Grassland [ Woodland

% Absolute Total Ground Cover Yes Yes Yes No

First Hit % Absolute Total es
Vegetation Cover

kliAlip'ie Hit Vegetatio~n Yes, Yes Yes4 N

Shrublýubslhrub) Density , Ye's Y. s- Yes, N

IPr~du~dtionNN No N2

Tree Cewnt arid DistAbutioh No' Yes& No Na

(a) Wetlinds will not be swm pled:s'part ,tithe bikefine study butwill bei'ncludeduinder U'S4;Anuiy CorPs oa"
El~eir~ers~tSAC~ldlrhn~reqqiremeýnis!
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6.0 VEGETATION BASELINE STUDIES 

6.1 INTRODUCTIQN 

The b,,:;eline vegetation study wiu cover the De\)'ey·8urdock permit area: The project area 
may contain all or some of the iollowbig, four ,native vegetation coinmurilty lypes:' .uphirid 
grassland, ponderosa pine woodland, riparian, and wetland. Field work was conducted i'n the 
summer of 2007. Table 6·1 shows the mapping acreages. 

Table 6·1. Vegetation Map Units and Associated Acreages 

Vegetation Map Units 
Proposed Permit 

Area Acreage 

Upland Grassland To be determined 

Ponderosa Pine Woodland 

Riparian 

Wetland 

Total 9,400 

Vegetation baseline st~dy monitoring will be con~ucted using the procedures described in 
this document. Veg\l~atlon parameter sampling will be c9nducted by veg~tatlon cO!l1munity 
type as specified In Table 6·2. For purposes of thlsrilethodology, ·project area"' will be ~he same 
as ·study or permit area.· 

Table 6·2. Vegetatlon Baseline Sampling-Measured Parameters 

Parameter Upland Ponderosa Pine Riparian Wetland'" Grassland Woodland 

% Absolute Total Ground Cover Yes Yes Yes No 

First Hit % Absolute Total Yes Yes Yes No 
Vegetation C.over 

M';ltlpio Hit v'cgctatl~n Yes. Yes Y~, N!i 
1>t>Nb!?ubiihr.itb DenSity Yes Ye'L yes. N~ 

P~!IuCi;!ori Jl!ci; ,NCi No. 1'/0 

Tree,.Count arid [)istrib",uoh No .Yes. No t;Jo 

(a) Wctla~ds;wu\ri~t.l)C Sii'm~lcd:aspartiir,t~~ bi>S.lin~ s~udy but.w!)1 bc'lncludcdV~l:!erU;S::Aniiy CorPs oC 
IlnB\n~.rs (US A~E) !1cllnca.t1on:r,.q,!l~m!!nts.: 
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6.2, VEGETATION 'COMMUNITY CLASSIFICATION AND MAPPING

Thi6 baseltnOe • 0oj4tarii Will be clasýified arfid ma''ppdbte fd-c m. ncl008 ge-ettion
s ampling. : Prfiimlna mapping and ;class atton'. based on aerial photography., hasentifled

th-our fliowingplantcommunities:

I. Uplandt grass1lnd

2. Ponderosa pine woodland

3. Riparian

4. Wetland.

Plant communities will be further mapped using color inifta-red (CIR) aerial photbgraphy
and verified through field survey. Disturbedareas within the project will also be identified and
mapped. If possible, based on the scale of available mapping. Disturbed areas will be excluded,
however, from all vegetation parameter sampling. All areas within: 1 mile of the project area
will be mappedi based on a review of CIR aerial photography and known expression of
photography within the project area. it will not be necessary to field verify this mapping within
a Y½ mile nor will vegetation sampling be conducted.

6.3 TRANSECT ORIGIN SELECTION:

A computerized systematic grid (throqgh AstOCAD or ,ncGIS)' will be used to' randomly locate

sample points Within each vegetation-community.. These computer-generated random numbers
will be uploaded to a hand-held GPS unit for actual location in the field. Sample points will be
sampled In numerical arder until the m-inimum sample size is attained and then until either
sample adequacy is met or the required maximum numberof samples-is collected.

6.4 LINE TRANSECT LAYOUT

A 50-meter line transect will be used in the three vegetation communities to be slampled; i.e.,
upland grassland, ponderosa pine woodland, and riparian. Each 50-meter line tranisect Will
begin at its specified random origin point and extend in a randomly generated compass
direction.

Tthspeits thiat ek'eed thde b9oundaifs I of the' vegettioih commuWity beirigr'sa•piled'will be
.redirected' back into. its.vegetation communityat a 90-degree'angle:i-om"the original transect'

direct•in at- the poihtof intercept. In instances where, 'o90-degree angle of reflectionl does not
[IaJi the -&Ahfsdct withiri the safpled community, ai 45idd e gledfi~fldctt~iiwlllbb:tsed.
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T1ie,bas,eline 'pfoj~c~ ,ar.ea ..vjll bed~~slfied ;~rid mappe!'lbefiife~ ;c~!1lJ:Ilen~li~gy'~gefat!~n 
sampiing. Preliminary mappingand:clasSincation; b,ased ,onaeriai: photography, has :ideritiri~d ' 
~th~}~~ii,li~~giPI~t'~~~~rilti~: ' ....,., ,., ",' ", ,. " ' '" .' , 

1.. !,Iplanc,l. g~~ii!fil}c:I 

2. Ponderosa,plne woodland 

3., Rip~rlan 

'l. Wetland. 

,Plant communities will be further mapped using color, Infra-red (CIR) aerial ,photography 
and verified through field survey. Disturbed 'areas within the project will also be Identified and 
mapped. If possible. oaseCl on the scale of avaUaole mapping. DistUrbed areas will be excluded, 
however, from all vegetation par<:lmeter sampling. All' areas within Y.a mile of the proJect area 
will be mapped; bas!!d 'on a review of CIR aerial pho~ography and known expression of 
pho,togt;aphywithln t!i,e p,rojec~ar.ea, It will not b~ necessary t!l fi~ld ~rify tills mapping,!,:ithln 
a ~ mile nor wiil vegetationsamp'lIil~ be conducted. 

6.3 TRANSECT QRIGI,N SELECTION: 

A c.o~pu~erlzed systema.~i.c grid (th~l;Igh ~CAo or :An:GIS)' will be used to rani:lomly locate 
sample points Within eacil \Tegetatlon,comi1!unlty., Thes.e "ol1lputer-ger~ra~!!d r~ndo~ !ll!fllb.el'!! 
will be uploaded to a hand-held' CPS unit for: actualloca:tion tD the fielci. Sainple P91nts will ,be 
sampled In numerical oroer until the niinimum sanlple size is attained and then ,until ,either 
sample adequacy Is met or the required ,maximum number,ofsarnples'\s collected. 

6.4 LINE TRANSECT LAYOUT 

A 50-meter line transect will be used in the three vegetation communities to be sampled; i.e., 
upland grassland. ,ponderosa pine woodland. and rlpa~lan. Each ,50-meter ifue tran~ect will 
begin at its specified random origin point and extend In a randomly generated compass 
c,l1'"l;Ction. 

Trans!!,i:tS~~at'ilK~e~d tJi~! ~!Jund.afl~ ~f ~/:le' vegct~tiifh :l:oiffi1tu~tY pehig,sa!iipled',will :be 
~dlr~<;,t~'~~£~ Int~ Its ''{!'!j¢,t<lt!o!'! .cjJrnfilliriiti'at; ~ ~'o'<,iegt:e,~~ile~frlJ'l' ,til~ ~!=I~ljl!ij 'tf<i,nseq 
dlr~ctl~n ~t.~t1ep'oin~;or int.erc,:pt. I~ iJ1stance,s wh~ref!lO-d~g~~gIe Ofi'eflectl!ln does not 
place'thefranseci:\i;ijfllri i:h~ srun~leH cothrhij'iilty, it 4s::d;:;-grei{a:rigie,:Jffeflettio:n wi,i'J)eused, 
, "'.' • ,> - . 
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6:.5 GROUND COVbER

Lineptransect ýpoirnt-intercept methods wll hve:1 1 s :to; collect peecent absolute coyer-data

'from,,'the ,thfree vegetation communities. hi,-the uplan:,graqsslandý poriderdsa pitt6 woodland,
and riparian communities:.eahh 5O2me'ter traris~dt ,ifrpfeseit a .sii~glc"smpe k66itE.
Perien:. cover m'easuiremnehts, Will 'be tikni~ffr'm .poihti-intfrcep6s, at I,:mvser alongý` '
50-mftieter'trafisect using a laser, pointer. Shoubld a'transect run out, ofthe vegetation community
boundary or a nonvegdtated feature, it will be redirected as described above. Each point-
intercept--wll represent 2 percept toward cover measurements.

Percent ,cover measurements will record filrst-hit" Point-intercepts by live foliar vegetation
species, litter, rock, or bare 'ground. Litter will include all' organic material that is dead
including manure. Roýk fragments will be recorded when, they are equal to or greater than
2 centimeters in size (i.e., sheet flow, minimum nonerodible particle Size). First-hit data will be
recorded and tabulated to evaluate total ground cover and total vegetation cover. Multiple'hits
on' vegetation will be recorded but used only for the purpose of constructing a plant species list
for each plant community. Toial ground cover Is the sum of cover values for. percent vegetation,
percent litter. and percent rock.

6.6 TOTAL VEGETATION COVER

Vegetation coverdatarwlli'be recorded, by slpecies using'fhrit-hit data. Al p-oinit-',intcrcepts of
04v4n vegietatoion'ad grot produC ,d &ring the cdrrent gro'wing s6aso~n will be. cowited
toward total vegetation rovere., Total vegetation cover measurements will be expressed in.
absoiute percentages for each sample point. Reelative cover values for percent species cover will
be provided. Percentvegetation cover Is the vertical projection of the geheral outlinc obf lannts
,toe'gr~uird suifae. 'Total vegetation ci6icr 'ili! ihcluideiemba6

6.7-'-TOTALGOROUND COVER'

Tota'l groduhd covedata. Will' be "recordedL ýy 'live ygetaitloh, Iktt:er,: -iob, cr bar ground.
L~ttr wll bclue' ll ead rga~c ate and iahnurY that Is "recogimlable 1 as Well 'as lichen;

and moss'. Total'ground cover measurementswill bie expressed inabsolute percentages for each

sample point.

6.8 SPECIES DIVERSITY

The 'total humber of plant specles Within a 1 x50-meter belt transect will be, sum . iadzed far
each. vegetahtbn type.
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LlnEi~ti'an~~c.tjl()iri,t-l~t~t~[l~ irie~ods ~lt~e; '(jsc«J!I; ,ci.:!ll-e<:t ~etcifn~ahl'~i~te c.!lyerdat~ 
'from':t\l~three \(rag.ii:atj~n conimuriiti~~. ;In,the~plan~f:,g~a.sslaIl(i; pOrid~ros~ pin~ woo1tian~. 
~drlliariar; 'ci>m~~;'itl~~~ach 50':rric'ter transe'tft ,~WI~epfes~nt a. ;slng!6' samp,le point. 
F:e"ri:eritco"er iricasurei'nentS' wHl 'i}e ,ta~.eji"fr~,in :p()lnt"irit~rcePtSijlf~,~~,ete~ ·iritetyjiis aJririg:<i ' 
50-m~ter~lJtj~e~~, ~sing a lat'e~iPo~l1~er. SrP\l.1(t~·~ill)~e~~riin·(:)l~t oNh!!v~grata~lon,com.~unity 
boll!ldary ora nonvegetat!!dfiiature. it ",IiI :be 'redirected as described ahove. Each point­
IntElrcept'~itl represent'2 perce~t towari:\ cover meas.lJr~cn~. 

Percerit .cover measurements will r{lcoro "first-hit" p'oint-intercepts lly live foliar vegetati()n 
sP,ecies. litter. rock. or ba're 'ground. Litter' will Include. a!l' org~nlc material that !h dead. 
including manure. Rock fra~erits will be "ecorded when, they are equal to or greater than 
2 centimeters In size (i.e" sheet flow. minimum nonerodible ,partiCle size). First·hlt data wiil be 
recorded and tabulated to evaluate total ground cover and total vegetation cover. ,Multlple'hits 
on'vegetation .will be recorded but used only for the purpose of constructing a plant species list 
for each plant commun,lty, Total ground cover is the.sum of cover vruues for, percent vegetation. 
percent litter. ~d percent rodt-o 

6,6 TOTAL 'VEGETATION C.OVER 

Vegetation cOvef:dataCwlirbe tecorued. by.~pecles 'using'firSt-hlt data: All polrit,lntcrceptSof 

'~o:~~~~:r~~~!~~~~:r.~r.~~~~~Y:;:~;:O~~Q~~re~~~~;:egri~et~~. ;il~xi~e~:~t~~: 
~bS()lu~~p~rcent!J.ge;>ror.ea4s_aJ1\pJe point; ~~il:!tiv,\! f:O~ef.'~ai!1~ {~rpgrce,!1tsp,!lCI$!s coy~!~il! 
bc p~1itde<i: P~~~ritvegei:atici"; cove~' is th~ veril~ai proje'cticifi ofthe geheralo.ltline bfpiaf!):ii 
t:(yttle'ground sur:c~cC"T6tai Veget'ationc~ver win inc1tid~:'IT!osS;' • 

~-'; , 

6.8 ,SPECIES DIVERSiTY 

The 'total number of plant species within a 1 x50-meter belt transect wih be. sum'marized' flir 
each vcgei:a"tion ~ype. 
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6.9, PRODUC.TION

No6pr6diiction samp!ing will be,nefesaryfor:the;2007- bas-1ine vogetation as~essmient.'

6:10 SHRUB:DENSITY

Shilub dei~ity..da~a' will'be c6l•leted ihnconjUinction 'with r9ddomily seledcted' cdv•er tan§ccts.
whereverpossible. All shrubs full. half. or sub. will be counted within 50 centimeters on either
side of the 50-meter cover transect (I-meterx50-meter belt transect). Sample adequacy will not
be calculated on shrub density transects: however, shrub density data will be qualitatively
evaluated; The number of belt transects will equal the number of cover transects for a given
vegetation type. No" shrub height measurements will be collected.

6.11 TREE DENSITY

Within the ponderosa pine woodland vegetation community, tree density Will be estimated
by gridding the aerial photograph for the project area and counting the number of ponderosa
pine per unit area, based on a small number of randomly selected grid Intervals. In addition, a
range of age distribution will be determined usIng nondestructive techniques; such as
correlating known measures of age and height, or age and dIameter at breast height (DBHI-I) or
ring counts from recent timber harvest.stumps and logs.

Within other vegetation communities, individual ponderosa pine~or other tree species found
will be directly counted for numbers. Height and DBH may be more appropriate in these
vegetation, types based on lack of downed timber, such as is present in the ponderosa pine
woodland.

6.12 SAMPLE ADEQUACY

A minimum of 20"cover transects per vegetation type will be sampled in upland grassland,
ponderosa pine woodland, and riparian communities. Sample adequacy will be calculated and
an incremental number of cover transects will be sampled up-to the maximum of 50.

Mm[nizii u and mijiaimum -sample. sl-s arelisted in "Table 6-3,- The foilo0wing strnple
~dq ilbe Utilizeý~d t ' t ikii'the riiiiln~jinwii euiii3d sl' df EthSeI s'ampl-

population:
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No,production silInplingY/iii be,riecessary,fonhe'200i baSelinev~get'atlori assesi;'iilent. 

6:1.0 SHRUB,.DENSITY 

Shrub' densltY'ilat~l' will'be c611ecteainconjunctiiin 'Witiirandomly seleCted' cover 'transectS. 
wherever'posslble. All shrubs; 'full. half. or sub. will be cO'unted wlthiti 50 centimeters on either 
side of th~ 50-meter cover transect (1-meterx50-meter belt transect) . .sample adequacy will not 
be calculated on shrub density transects; however. shrub density data ,will be CJ~alitatlvely 
evwuate(t :rhe number of belt transects 'will equal the number of cover transects Tor a given 
vegetat,lo"! type, No'shrub height measurements will ~ cOllected. 

6.11 TREE DENSITY 

Withiti the ponderosa pine woodland vegetation communl~y. tree density will be estimated 
by grlddlng the aerial photograph for the,proJect area and counting the number of ponderosa 
pine per urilt area. ~ascd on a slT!all number bf randomly selec,ted grid Intervals. In addition. a 
range of age distribution will !Ie detefI1\ined uslpg nondeStl'\.!ctlve techniques;, sl,Ich as 
corre_ating known Ql_easure5 of age an_dl.telg~t., or ,age Qfli:J,d!,E!meter atbre~t, height (DBH). or 
riti& counts from recent timber harVest'stulllPs ,arid lo~s. 

Within other vegetation communitiC!!. individual,ponderosa pine,or other tree species found 
will be directly counted for numbers. Height and DBH may be more appropriate in these 
vegetation, types tiased on lack of downed timber. such as is present In the ponderosa pine 
,woodland. 

6.12 SAMPLE ADEQ!,jACY 

A mitilmum of lO'cover transects per vegetation type will be sampled In upland grassland. 
pon~c:!rosa pine woodland. and riparian communities. Sample adequacy will be calculated ani:! 
an iticremental n\!111ber of cover transects ",iU be sampled up'to the m..ximum of 50. 

'Minifuufu and maximuin ,sampie siZes are listed' inT~ble 1i~3. the "fo(lowlng sample 
ad~<iuacy Mmula wiIJ be utili~(:!to'i:I<{t!ii,f.r!Iiht:i'tii:~ ri!inl!ri.i!i1\ ~qqliegs}~ .'of th~ ~~~pl§ 
, popi,I1~t!9!i: 

n,' ~2(#)2 , . 
mtn (dx)" , (6;1), 
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Whenae:
= minimum number! of sampled line •transects needed to

adq& tl vp~titey~egetaltloni types

z the kstatiktic

Sthe iamount of, reductlon desired

x =sainkle mean 'fr cover.

Table 6-3. Vegetation Monitoing Mlnitmuumtaximum Sampie Population
...... ment.:'o Una•n•• d Girssladcdl P Iderhosa ine Woodanid,

mcRiparlan' Cornummiities

[ Vegetatlon I Paramete .SmplSize
Commuity" r

Ground CoverF

UPland Gris•sland 0Vegetation 'r 20 50

Ground~i Cover,

POnderosa Piji Woo-dland Vegetation Cover2 50,

*Srub Density_____

Groutind Cover

Vegetaton Cover

R4ipjaola Shruih DMnsity 120 50

egtaton'Cover'

'Shrub Dens6_fity ___
"Tnt~l, :60 150,

"The three vegetation communitles have !been Identified as ýiisslancr or 'sh'rubiamid;"
Upiand grasslandAis Identified as, grassiai.d Wle the..pdnderoa .~indi wobdland and 'ipirlan
;omin.uInkities are'l1dentimi~d "ashiiublanidg. The' coist ~tr vaues 'to b&6edj j n tatisýtical test

:ar: zl.2r8and d=_.I fr grasslandsi The!shrubland values are ̀ z=084andd'O.2 AIlsamplcd
vegetatidn will be ihi pded.in the sam pie adequaycy stA-.e. -Lunidesira1e' species Will not be
eliminated frbmnth erquatiih).
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-~~V1um !1l!,rnb<:r' of ~al"!1pled lhle. ,trans~!=!:S n~~ded' to 
,ai!equ,ately ft!p~~~ht ijj.i:ly.eNegehil;ioiifyp~s 

~ ·=.s.aI!ip,~!>l ~taiii!ardd,e.v.i~ti()n' 

z = thei statlstic 
.(j = thearruluntOf·reductlon'deslred 

t~l;!l~ ~~3." y!!g~tlol~,()~ M~~it9r~~g ;Mtpi.m..un,titda,x.bJl~ '~a.I1lp.Xe.P~Ptlla!i()~ 
ReqUIrements 'for,UplanaGrassliina, 'Ponderosa'Pirie Woodland, 
~~p~1~~r~afl:cj~rnn;tuJli4es ' " . , ' , ,- ,...". 

'Veg~,taUon 
C~nun'u:~tY 

,:60 

Ttle ,i:hree'1egetation c()mmunltles have eiJeen idilotiliedas ~g~iisslai1.~'; I!r ~:Snrtlbland;.· 
Upilfud gTa~~lail(i'lsjdehHfled ~s' giiisslaridwIDle :the.ponde!'oSa.p'(ne'Wiilxlland alld. 'rip,arlaI;!, 
coinmliiiities are·'lderitified;asshritI:ilanCls, nie'coiistaritviilues:t~ beus.edlii statistlClu 'test 

ii~:,',!~~~8 ,;n~d,~~, 1,~~r, ~~~siijln~~ .. Tb~'s~&.~I~d: ~~!ue.s ~i ;f.:~'~i.'a~~~~ji~;,~i(s~gf~~ 
ve.ge~tJo!l. ~!l ~t! ln~I~c:!~d'Ii1.thf).s~,!1ple.~c1e.q~'!<;Y'te.st, (i.e". -'undesIrable. specIes ,will not be 
~li;minat~d frorri,tlie~qt.i~tl~nj, '.' . ", ,. , . . , 
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6.13 PLANT. SPECfES LIST

A vegetation species list by scienrifld name, common name,, and. iifefbrm will be dveloped:
individually ftr each of' the three vegetation communities. This list, Will be compiled from
species noted during all vegetation monitoring activities, including pint-intercePt line transect
cover measurements and other opportunisti• observations of thesampliihg area.

6.14 OTHER, DATA COLLECTED

Arn• United States')Fish and Wildlife Service (US FWS) threatened •o•"candIdatedspecie or
any state species of special concern listed in the' South Dakota Natural Heritage database wiiI
be surveyed and; any ,known location identified on the map. table 6-4 ljsts the 'threatened and
candidate' species aloig with-their' habitat and ,loering dates. Thble, 6-5 lists the species ,of,
special concern alohg with their habitats ahd .flwering dates. All state-listed noxious weed will
be noted and.sigrilfcant concentrations Identified on the vegetation baseline report map.

Photographs will be taken of' the vegetation comhmunities. Photographic locations will 'be
documented and illustra:ed on:a:map.

6.15 EXTENDED REFERENCE AREA MAPPIONG AND JUSTIFICATION

As noted in the Vegetation Community Classification and Mapping section (Section 6.2), all
lands within the project area are to be mapped as one of three plant community types. Upland
grassland. ponderosa pine woodland, and riparian areas unaffected by the mining operation
will serve as an Extended Reference Area '(EXREFA). Wetlands will not be sampled under
baseline evaluation but included in US ACE delineation. For the purposes of this study,
EXREFA means a native land unit which will be used to evaluate revegetatlon success for each
of the same native plant communities which was affected by the mining operation. The
EXREFA will be a subset of the mapped native communities and will be included as potential
sample points for the cover sampling program. The EXREFA Will remain unaffected over the
course of the mining operation and will be as large as practical, at least. 2 acres, considering
land ownership patterns and land management history. The permit application will show the
EXREFA on the vegetation map and will include textijustilying the choice of the EXREFA.

.35 .- REVISION I -
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A"vegetatlon species list by sciimtlfic name.,common name •. andlirerorm will be developed: 
individually fot'e~ch .arttic th~' vegetation' comniUlllties. This list, Will be ~ompiled from 
*pl)~!es rio~~f! t:lH.~lng~ll v~ge~a,~!or:i n:i~~'tori~g act'\Vitl~.;ln~lu4ingpoint'h:lte~cept 'lIn~ ~ranse~t 
cover measurements and ~theropiwrtunIStl~.observations of the.~amplmg are~: ' '.' .. . : .. . '. . . . -: "', ... ", ,~,~ - .. ,-, . . ." ", ,. . .- '. '-. . ,.' 

6.14 OTHER DATA .COLLECTED 

Any United States Fis!1 .andWU~,life S,e.rVice (U~FW:s), 'thre!itlilriedor,'ca~dldate',~pe!;\~ ,or' 

any s~te specl!)S of sper,:!a:I.~n.~,m 1.lste~. In, the' ~outh Dak,<;lta r:J~t1,1ra,i I-il)rltagedahibasewlli 
be s,urv~yoad ~d 'Ilnykno~ loCation lderitified' on 'the m~p,' Tabie6~4 'lists:i:he 'threa'tioined and 
ciuidldate' sp~~ies aloilgWith'theii- habitat. and {lilweringdates.:rable,6-5'IIS!:S the species ,of 
speda,l coricl)maiong Wid! ,thl)l~'~ablta~,and now!'\r!f1g daie~!All !'tat,e-ils~e~. !'loi<lo~_s w~()d 'Yin 
/;Ie not¢ an(J~lgriiticant ~nceritra:tl~~s idc'l'),tlfled ~ni:hl) vegei'lltion baseline'rIlPor;t ~ap: 

Photographs Win be 'taken .oF tlie vegetation cominunlt~cs. Ph~t~graphlC locatio~s will 'lie 
d~clJmented,and Illustrated ~n:amap. 

6.15 EXTENDEO REFERENCE AREA MAPPING AND JUSTIFICATION 

As noted in the Vegetation Community Classification and Mapping section (Section 6.2), .a11 
lands Within the project area are to be mapped as one of three plant community types. Upland 
grassland. ponderosa pine woodland. and riparian areas umiIfected by the mining operation 
Will serve as an Ex~nded Reforence Area '(EXREFA). Wetlands will not be sampled under 
baseline evaluation but included in US ACE delineation., For the purposes of thIs stu~y, 
EXREFA rrieans a naUye l'a,td unit whl«h will be used to evaluate revegetation success for each 
of the ~me native plant com""uniti<:lS which was affected by the ml'ning operation. The 
EXREFA will be a subset of the mapped native cOmmunities and .\'1.111 be included as potential 
'sample points for the 'cover sampling program. The EXREFA wll\ remain unaffected over the 
course of the mining operation and will be as large as practical. at least,2 acres. considering 
land ownership patterns ani! land management history. The permit application will show ,the 
EXREFA on the vegetation map and will include textJustiCylng the choICe of the EXREFA . 
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Table 6-4i .Tireateihediand'Casndidite, SpeciesdtoBe Sampled

[ c tfc' r ommon:I Fo
Na'me L Date Habtat [Classi~~fit a tn'

_juewell:s'adyd-
capetr Mow~t y-y such asiiddsidt s adold fields' (t Wli

keaalws with cdiigrosisesand
forbs. beneath trees inxwooded

teryca um GMoonwot May-Early June areas. on north-facing limestone Not rankedIlimar Grape-Fern
cliff shelves. and In'strearnside
edges

Botrychlom Leathery May-Ear!y June Savannah, prairie; meadow, field Not ranked
multisided Grape-fern •_(under review),

Seasonally saturated soils in wet
Carer meadows, openings In alluvial S2
alopecaldea Tawny Sedge July woods, sream banks. particularly

on calcareous substrates

Cnirripedlum Lesser Yellow May-June Bogs,,shady swamps, wet woods Not ranked
p•avllru_ Lady's Slipper (under review)

Very wyet; calcareous, (or brackish)
El• 4liptic June-August shores, pool marglnsý fens. Not ranked
elnptica Spikerush meadows, prairies

HPIPCLga Stream Orchid Apoil-July Ledges, stream: rl•er banks S
gtgantea -- __e ____

Lycopodium Ground Cedar Unknown Dry open conifemus or mixed St
complanaftum forest aipine slopes

Platantiwra Round-Leaved Moderate moisture; woods, forests;
rbilculata Orhiid July In rich soil'

Sdlixcahdkda Sage.Willow April-Miy Cbld. penns, swampsai•d bogs S1

Sal& Autumn, Unknown Swamp. marsh.'bog fen.S
serissima Willow lakeshoras

S•-•lap iaro Marich-,prll' Rich; declduous.-upland and
canadensls ....... . floodplain' woods

Viburnuma Cran h May-July Cool woods, thicketi,.-ocky shores, Not rankd

opulun var. dranberrbush slopes (under review)

Viola Great-Spurred AprI-Jun6 Cold areas S1
selklikil Violet. -
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"sc~eritl.n~ 'coniriion :Flo,~,?~\n,g Habli;ij.I 'Classlfli::~~on' 'Name Na:;n~ , , Date' 
, 

~~%~11~;n!y~:~~~~~~. EYt.#h/!'i ~ralrle 
¥.iiy"EarIY,:Ju!1e Notl'ilTiked 

~mpesb"e 'M~nWori such as"iYad"ldCilil:;id'ol,d fleldS, (oJr~JF:fiiV!il",,) 

Mcndows\yith tiill'griiSsCs,uid 

~trych!um 'Moohwort forlis. beneath ,treeS Inwooded 
Not ranked lineare Grope~Fern May-Early June ,,~.,,-n nortl,l·ractng limestone 

cllffshelves. and In'streamslde 
edgeS, 

&trych~,!m Leathery May_Early June Savannah., prairie; meadow. field 
Notrankcci' 

multisided Grope'fern (under review) , 

seaStin'ally saturated s,D11s In wet 
Carox 

Tawny Sedge July 
meadDws~ op~n1ngs In alluvial S2 

aJopecoJdea woods. stream banks. partiCUlarly 
rin'c~~reOus.sUbStrates .' 

Cyprtpedtum Lesser Yellow 
May-June Bogs. ,shady swamps. wet woods 

NDtranked 
parviflorum LOdy's Slipper (under review) 

Eleoduif!S ~lIIptlc 
very ,wet; calcareous (Dr brackISh) 

Not ranked June-August shores. pool mm:glns;fens. 
elllpties Splkerush meadows. prairies ' 

EplpactlS 
Stream Orc!ild April-July LedgC;;'. stf1!am; river l!<inks SI glgancea 

• l.ympod1um 
Ground Cedar Unknown 

Dryo(len ronlferous,or mixed 
SI 

compJiuuitum forest,8Iplne slopes 

piaumthera Rounci:L~aved 
July 

Moderato moisture; woods. fcireslS;-
S2 

oro/ru/ata OrChId In rich soli' 

S8l1x caiJdlcfa SageWlllo)¥ Aprll-May COld. opel) fens. ~s aijd bogs SI 

salix Autumn' 
Unknown Swamp. marsh,'bogl r'm. SI 

sertsslma Willow lakeshores ' 

Sa,ilgulniJita, ~i!,,!d'l"!!o,t ~arCh,'-'Aprl-" RIch; dectd\JOUs.:upland and 54 
canadensis' fioodplaln'woods 

VlbUl71Um, 
.American Cool woods. thIcketS. ,rocky shores. Not ranked " ~pultisva'r. 'May-July 

americana CranberrybuSh ,s,loPCl! (underrevle'!') 

,VloJa Great-Spurred 
April-June Cold ar,eaS SI selkirk!1, Violet 
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POWERTECIh (uSA) iNC.

Table 6.5. Species ofSpecial Concern to Be Sampled,

Sclenitiflc Common Floweriig" Habitat Clas iinbailbn"

Name Name Date

Adlanthun Southrn• Molst, well-driilned'sand,
capilltuo-veriers Maldcnihalr.Fern Jtme-Ausust oSI

"Car bi-ola Elegant Sege June-Augnus•t Molst subalpine meadows SI

Eleochar:6 Beaked Spikerush July-September Saline or alkaline
rostellata. wetlands Sl

a// a Northern Gentian Unknown Moist S2

Lbeera Broad-Lipped SI
convallarlaides Twayblade June-August Molst woods

Swampy or moist
coniferous forests,

LYMwadlurn Bristly Clubmoes Unknown mountain forests, and St
annotnum exposed grassy or rocky

sites

Gravel bars, mudflats,
Oyria Motnoetundra, scree slopes, Si

Oxy d4na Mountain Sorrel June-September crevices In rock outcrops..

talus slopes

Poaslias
sagttatus Sweet-Coltsfoot May-June Wet, forests, meadows S1

Paboystfchum Northern Holly- Unknown Woodland, rocky bluff St
lond•ats Fern

Steam and swamp banks,-
Salixlucida Shining Willow April-May fens. beaches, met Si

meadows, mud flats
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Tai:lle ,6',5. Species ~f'Speci~1 ¢gnc~rll to Be Sampled, 

SCleritUic Common Flowerfrig Hablti,lt , Clas~lfica,tlon' ,Name Name Date 

Adlanthum Southern' 
J:une-~ugu,!t, 

'Moist. well-<lralne'i'sand. ,SI capiJJuS~VerierJs Mald.nhal~,F.m ,loam orilni~to:ne ' 

'Caro;; bclJa ElegaittSedge J"n';':'August MOlst:,jiJbaIplne meadows SI 

ElcocharJs Beaked Splkerush July-September Saline or alkaline S,I rosteJ/ata, wetlands 

GenUana 
Northern Gentian Unknown Moist S2 af1ln1s 

Ll8lJ:rn Broad-LIpped June-August M~lstwoods 81 'amvallarloJdes Twayblade 

Swampy or moist 

LyropodJum 
coniferous forests, 

Bristly Clubmoss Unknown mountain forests. and SI annotlnum 
exposed B=y or rocky 
sites 

Gravel bars. mudflats, 

Oxyria dlgyna Mountatn Sorrel June-$ep,tember tundra, scree slopes. 
51 

c~Vlces In rock outcrops., 
talus slopes 

Petasltcs Sweet-Coltsfoot May-June Wet, forests. meadows SI sagttmws 

• 
Polystichuin Northern HOIlY- Unknown Woodland. rocky bluff SI lonch/Us ,Pem 

April-May 
Steam arlli swamp baitks .. 

Salix lliclda Shining Willow fens, benches. met SI 
meadows. mud flats 
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POWERTECh (USA) INC.

Vegetation Community
Ponderosa

Big Sagebrush Cottonwood Greasewood Pine Upland
Code Scientific Name Common Name Shrubland Gallery Shrubland Woodland Grassland

Cool Season Perennial Grasses
AGRCRI Agropyron cristatum crested wheatgrass X X X X
BROINE Bromus inermis smooth brome X X

CARFIL Carexfilifolia threadleaf sedge X X X X

CARGEY Carex geyeri Geyer's sedge X
CARSTE Carex stenophvlla needleleaf sedge X X
ELYCAN Elymus canadensis Canada wildrye X
ELYCIN Elvmus cinereus basin wildrye X

ELYELY Elymus elvmoides bottlebrush squirreltail X
ELYHIS Elymus hispidus intermediate wheatgrass X

ELYLAN Elymus lanceolatus thickspike wheatgrass X X X
ELYSMI Elymus smithii western wheatgrass X X X X X
ELYTRA Elymus trachycaulus slender wheatgrass X
HESCOM Hesperostipa comata needleandthread X X X
HORJUB Hordeumjubatum foxtail barley X
KOEMAC Koeleria macrantha prairie junegrass X X
NASVIR Nassella viridula green needlegrass X X

SCHPAN Schedonnardus panniculatus common tumblegrass X
PHLALP Phleum alpinum alpine timothy X

POAPRA Poa pratensis Kentucky bluegrass X X X
POASEC Poa secunda Sandberg bluegrass X X X X
Warm Season Perennial Grasses
ARISPP Aristida spp. Threeawn X X
ARIPUR Aristida purpurea purple threeawn X X
ARIPUR Aristidapurpurea var.fendleriana Fendler's threeawn X
BOUCUR Bouteloua curtipendula sideoats grama X X X
BOUGRA Bouteloua gracilis blue grama X X X X
BUCDAC Buchloe dactvloides buffalograss X X X X
DISSTR Distichlis stricta inland saltgrass X X
SCHSCO Schizachvrium scoparium little bluestem X X
SPOAIR Sporobolus airoides alkali sacaton X

SPOCRY Sporobolus cvptandrus sand dropseed X

_ Species observed but not sampled

I
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Vegetation Communi y 
Ponderosa 

Big Sagebrush Cottonwood Greasewood Pine Upland 
Code Scientific Name Common Name Shrubland Gallery Shrub land Woodland Grass land 

Cool Season Perennial Grasses 
AGRCRI A/<ropyron crista tum crested wheatgrass X X X X 
BROINE Bromus inermis smooth brome X X 
CARFIL Carex /i/i(o/ia thread leaf sedge X X X X 
CARGEY Carex /<eyeri Geyer's sedge X 
CARSTE Carex stenophylla needleleaf sedge X X 
ELYCAN Elymus canadensis Canada wildrye X 
ELYCIN Elymus cinereus basin wildrye X 
ELYELY Elymus elymoides bottlebrush squirrel tail X 
ELYHIS Elymus hispidus intermediate wheatgrass X 
ELYLAN Elymus lanceolatus thickspike wheatgrass X X X 
ELYSMI Elymus smithii western wheatgrass X X X X X 
ELYTRA Elymus trachycaulus slender wheatgrass X 
HESCOM Hesperostipa comata needleandthread X X X 
HORJUB Hordeum jubatum foxtai I barley X 
KOEMAC Koeleria macrantha prairie junegrass X X 
NASVTR Nassella viridula green needlegrass X X 
SCHPAN Schedonnardus panniculatus common tumblegrass X 
PHLALP Phleum alpinum alpine timothy X 
POAPRA Poa pratensis Kentucky bluegrass X X X 
POASEC Poa secunda Sandberg bluegrass X X X X 
Warm Season Perennial Grasses 
ARTSPP Arislida spp. Threeawn X X 
ARTPUR Aristida purpurea purple threeawn X X 
ARTPUR Arislida purpurea var. (endleriana Fendler's threeawn X 
BOUCUR Bouleloua curlipendula sideoats grama X X X 
BOUGRA BOLileloua /<raci/is blue grama X X X X 
BUCDAC Buchloe dactyloides buffa lograss X X X X 
DISSTR Distich/is slricla inland saltgrass X X 
SCHSCO Schizachyrium scoparium little bluestem X X 
SPOATR Sporobolus airoides alkali sacaton X 
SPOCRY Sporobolus cryplandrus sand dropseed X 

Species observed but not sampled 
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POWERTECh (USA) INC.

Ve etation Community

Big Ponderosa

Sagebrush Cottonwood Greasewood Pine Upland

Code Scientific Name Common Name Shrubland Gallery Shrubland Woodland Grassland

W arm Season Perennial Grasses continued ------ ______ ______ _ _ _ _

PANVIR Panicum virgatum switchgrass X X _ XX
Annual Grasses

BROJAP Bromusjaponicus Japanese brome X X X X X

BROTEC Bromus tectorum cheatgrass X _ _ X

HORPUS Hordeum pusillum little barley X _ X

VULOCT Vulpia octoflora sixweeks fescue X X

Annual Forbs
ALYDES Alyssum desertorum desert alyssum X X X X

ATRPAT Atriplex patula spear saltbush X X X

BASSIE Bassia sieversiana summer cypress X X

BORAGE Boraginaeceae spp. borage species X X X

CAMMIC Camelina microcarpa littleseed falseflax X X X

CHEALB Chenopodium album lambsquarters goosefoot X X X X

CHEBER Chenopodium berlandieri pitseed goosefoot X X X X

CHELEP Chenopodium leptophvllum narrowleaf goosefoot X

CHOTEN Chorispora tenella crossflower X X

CRYSPP Cryptantha spp. cryptantha X X

DESPIN Descurainia pinnata pinnate tansymustard X X X X

DESSOP Descurainia sophia flixweed tansymustard X X X X

DRANEM Draba nemorosa yellow draba X X X

GERVIS Geranium viscosissimum sticky purple geranium X

HEDHIS Hedeoma hispidum rough false pennyroyal X X X X

HELANN Helianthus annuus annual sunflower X

LAPRED Lappula redowski beggars-tick X X X X

LEPDEN Lepidium densiflorum prairie peppergrass X X X X

LEPPER Lepidium perfoliatum clasping peppergrass X X

LINAUS Linum australe southern flax X X

LINPUB Linum puberulum plains flax X

LUPUS Lupinus pusillus rusty lupine X

MICGRA Microsteris gracilis slender phlox X

Species observed but not sampled
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Vel etation Community 

Big Ponderosa 
Sagebrush Cottonwood Greasewood Pine Upland 

Code Scientific Name Common Name Shrubland Gallery Shrubland Woodland Grassland 
Warm Season Perennial Grasses continued 
PANVIR Panicum vir~alum switchgrass X X X X 
Annual Grasses 
BROJAP Bromusjaponicus Japanese brome X X X X X 
BROTEC Bromus leclorum cheatgrass X X X X X 
HORPUS Hordeum pus ilium little barley X X X 
VULOCT Vulpia oCloflora six weeks fescue X X 
Annual Forbs 
ALYDES Alyssum deserlorum desert alyssum X X X X 
ATRPAT Alriplex palUla spear saltbush X X X 
BASSIE Bassia sieversiana summer cypress X X 
BORAGE Boraginaeceae spp. borage species X X X 
CAMMIC Camelina microcarpa littleseed falseflax X X X 
CHEALB Chenopodium album lambsquarters goosefoot X X X X 
CHEBER Chenopodium berlandieri pitseed goosefoot X X X X 
CHELEP Chenopodium leplophyllum narrowleaf goose foot X 
CHOTEN Chorispora len ella cross flower X X 
CRYSPP Cryptanlha spp. cryptantha X X 
DESPIN Descurainia pinnata pinnate tansymustard X X X X 
DES SOP Descurainia sophia flixweed tansymustard X X X X 
DRANEM Draba nemorosa yellow draba X X X 
GERVIS Geranium viscosissimum sticky pll!£legeranium X 
HEDHIS Hedeoma hispidum rough false pennyroyal X X X X 
HELANN Helianlhus annuus annual sunflower X 
LAPRED Lappula redowski beggars-tick X X X X 
LEPDEN Lepidium densi/lorum prairie peppergrass X X X X 
LEPPER Lepidium perfolialum clasping peppergrass X X 
LINAUS Unum auslrale southern flax X X 
LINPUB Unum pubentlum plains fl ax X 
LUPUS Lupinus pusillus rusty lupine X 
MICGRA Microsleris gracilis slender phlox X 

Species observed but not sampled 
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POWERTECh (USA) INC.

Veq etation Community

Big Ponderosa
Sagebrush Cottonwood Greasewood Pine Upland

Code Scientific Name Common Name Shrubland Gallery Shrubland Woodland Grassland

Annual Forbs continued
MONUT Monolepis nuttalliana Nuttall's povertyweed X X

OROMUL Orobanche multiflora manyflower broomrape X

PLAPAT Plantago patagonica Pursh's plantain X X X X

POLAVI Polygonum aviculare prostrate knotweed X X

SALTRA Salsola tragus Russian thistle X X

SISALT Sisymbrium altissimum tumbling hedgemustard X X X

SOLROS Solanum rostratum buffalobur nightshade X

SOLTRI Solanum triflorum cutleaf nightshade X

THLARV Thlaspi arvense field pennycress X X X X X

Biennial Forbs
IPOAGG Ipomopsis aggregata scarlet gilia F _ X I
MELOFF Melilotus officinalis yellow sweetclover X X X X

TRADUB Tragopogon dubius yellow salsify X X X

Perennial Forbs
ACHMIL Achillea millefolium common yarrow X

ALLSPP A Ilium spp. onion X X

ALLTEX Allium textile prairie onion X X X

AMBPSI Ambrosia psilostachva western ragweed X X

ANTMIC Antennaria microphvlla little-leaf pussytoes X X

ANTPAR Antennaria parvifolia small-leaf pussytoes X

ASCSPE Asclepias speciosa showy milkweed X

CALNUT Calochortus nuttallii sego mariposalily X

CAMROT Campanula rotundiblia harebell X
CERSPP Cerastium spp. chickweed X

CIRCAN Circaea canadensis broadleaf enchanter's nightshade X

CIRARV Cirsium arvense Canada thistle X

CIRSPP Cirsium spp thistle X

COMUMB Comandra umbellata common bastardtoadflax X X

CONARV Convolvulus arvensis field bindweed X

CRESPP Crepis spp. hawksbeard X I

Species observed but not sampled I I
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Ve etation Community 

Big Ponderosa 
Sagebrush Cottonwood Greasewood Pine Upland 

Code Scientific Name Common Name Shrubland Gallery Shrubland Woodland Grassland 
Annual Forbs continued 
MONUT Monolepis nul/alliana Nuttall's povertyweed X X 
OROMUL Orobanche multiflora many flower broomrape X 
PLAPAT Planta~o pata~onica Pursh's plantain X X X X 
POLAVI Poly~onum aviculare prostrate knotweed X X 
SALTRA Salsola tra~s Russian thistle X X 
SISALT Sisymbrium altissimum tumbling hedgemustard X X X 
SOLROS Solanum rostratum buffalobur nightshade X 
SOLTRI Solanum triflorum cutleaf nightshade X 
THLARV Thlaspi arvense field pennycress X X X X X 
Biennial Forbs 
IPOAGG Jpomopsis aggregata scarlet gilia X 
MELOFF Melilotus officinalis yellow sweetclover X X X X 
TRADUB Tragopogon dubius yellow salsi fy X X X X 
Perennial Forbs 
ACHMIL Achillea millefolium common yarrow X 
ALLSPP Allium spp. onion X X 
ALLTEX Allium textile prairie onion X X X 
AMBPSI Ambrosia psilostachya western ragweed X X 
ANTMIC Antennaria microphylla little-leaf pussy toes X X 
ANTPAR Antennaria parvijolia small-leaf pussy toes X 
ASCSPE Asclepias speciosa showy milkweed X 
CALNUT Calochortus nul/allii sego mariposalily X 
CAMROT Campanula rotundi{olia harebell X 
CERSPP Cerastium spp. chickweed X 
CIRCAN Circaea canadensis broadleaf enchanter's nightshade X 
CIRARV Cirsium arvense Canada thistle X 
CIRSPP Cirsium spp thistle X 
COMUMB Comandra umbellata common bastardtoadflax X X 
CONARV Convolvulus arvensis field bindweed X 
CRESPP Crepis spp. hawksbeard X 

Species observed but not sampled 
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Powertech (usa) Inc.

Vegetation Community
Big Ponderosa

Sagebrush Cottonwood Greasewood Pine Upland
Code Scientific Name Common Name Shrubland Gallery Shrubland Woodland Grassland

Perennial Forbs continued
DALCAN Dalea candida white prairie-clover X
DALENN Dalea ennandra nineanther prairie-clover X
DALPUR Dalea purpurea purple prairie-clover X
ECHANG Echinacea angustiolia purple coneflower X
EREHOO Eremogone hookeri Hooker sandwort X X
ERISPP Erigeron spp fleabane X X
GAISPP Gaillardia spp. blanketflower X
GAUCOC Gaura coccinea scarlet gaura X
GRISQU Grindelia squarrosa curlycup gumweed X X
HELPAU Helianthus pauciflorus stiff sunflower X
HELSPP Helianthus spp. sunflower X X
HESPUM Hesperochiron pumilus dwarf hesperochiron X
HETVIL Heterotheca villosa goldenaster X X
LIAPUN Liatris punctata dotted blazingstar X X
MACSPP Machaeranthera spp. tansyaster X
PEDARG Pediomelum argophyllum silverleaf scurfpea X X
PENSPP Penstemon spp. penstemon X X
PHLMUL Phlox multiflora flowery phlox X
PHLSPP Phlox spp. phlox X X X X
PSOSPP Psoralidium spp. scurfpea X
PSOTEN Psoralidium tenuiflorum slimflower scurfpea X
PTESPP Pterospora spp. pinedrops X
SPHCOC Sphaeralcea coccinea scarlet globemallow X X X X
THERHO Thermopsis rhombifolia prairie thermopsis X X
VICAME Vicia americana American vetch X X X
WOOORE Woodsia oregana var. cathcartiana Oregon cliff fern X

Perennial Half and Sub-shrubs
ARTFRI Artemisiafrigida fringed sagewort X X X X X
ARTLUD Artemisia ludoviciana Louisiana sagewort X
GUTSAR Gutierrezia sarothrae broom snakeweed X X X
ROSARK Rosa arkansana prairie rose X

Species observed but not sampled
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Ve~ etation Communi ty 
Big Ponderosa 

Sagebrush Cottonwood Greasewood Pine Upland 
Code Scientific Name Common Name Shrubland Gallery Shrubland Woodland Grassland 

Perennial Forbs continued 
DALCAN Dalea candida white prairie-clover X 
DALENN Dalea ennandra nineanther prairie-clover X 
DALPUR Dalea purpurea purple prairie-clover X 
ECHANG Echinacea angusli(olia purple coneflower X 
EREHOO Eremogone hookeri Hooker sandwort X X 
ERISPP Erigeron spp fleabane X X 
GAlSPP Gaillardia spp. blanketflower X 
GAUCOC Gaura coccinea scarlet gaura X 
GRISQU Grindelia sqllarrosa curlycup gumweed X X 
HELPAU Helianlhlls pauci/lorus stiff sunflower X 
HELSPP Helianlhus spp. sunflower X X 
HESPUM Hesperochiron pumilus dwarf hesperochiron X 
HETVIL Heterotheca vil/osa golden aster X X 
LIAPUN Lialris punclala dotted blazingstar X X 
MACSPP Machaeranlhera spp. tansyaster X 
PEDARG Pediomelum argophyllum silverleaf scurfpea X X 
PENSPP Penstemon spp. penstemon X X 
PHLMUL Phlox multiflora flowery phlox X 
PHLSPP Phlox spp. phlox X X X X 
PSOSPP Psoralidium spp __ scurfpea X 
PSOTEN Psoralidium lenui/lorum slimflower scurfpea X 
PTESPP Pterospora spp. pinedrops X 
SPHCOC Sphaeralcea coccinea scarlet globemallow X X X X 
THERHO Thermopsis rhombifolia prairie thermopsis X X 
VlCAME Vicia americana American vetch X X X 
WOOORE Woodsia oregana var. calhcarliana Oregon cliff fern X 
Perennial Half and Sub-shrubs 
ARTFRI Arlemisiafrigida fringed sagewort X X X X X 
ARTLUD Arlemisia ludoviciana Louisiana sagewort X 
GUTSAR Gutierrezia sarolhrae broom snakeweed X X X 
ROSARK Rosa arkansana prairie rose X 

Species observed but not sampled 
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POWERTECh (USA) INC.

Vegetation Community

Big Ponderosa
Sagebrush Cottonwood Greasewood Pine Upland

Code Scientific Name Common Name Shrubland Gallery Shrubland Woodland Grassland

Perennial Half and Sub-shrubs continued
YUCGLA Yucca glauca yucca (small soapweed) X

Perennial Shrubs
ARTCAN Artemisia cana silver sagebrush X X X

ARTTRI Artemisia tridentata big sagebrush X X X X X

CHRVIS Chrvsothamnus viscidfiorus Douglas rabbitbrush x

ERINAU Ericameria nauseosa rubber rabbitbrush X X X

SARVER Sarcobatus vermiculatus greasewood X X X
SYMOCC Symphoricarpos occidentalis western snowberry X

Succulents
CORSPP Coryphantha spp. ball cactus X
OPUPOL Opuntia polyacantha plains prickly pear X X X x

PEDSIM Pediocactus simpsonii mountain ball cactus X

Trees
JUNSCO Juniperus scopulorum Rocky Mountain juniper x

PINPON Pinus ponderosa ponderosa pine X

POPDEL Populus deltoides plains cottonwood X

Lichens and Moss
LICSPP Lichen spp. lichen X X Xx

MOSSPP Moss spp. moss X X

Species observed but not sampled +

5
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Vegetation Community 

Big Ponderosa 
Sagebrush Cottonwood Greasewood Pine Upland 

Code Scientific Name Common Name Shrubland Gallery Shrub land Woodland Grassland 
Perennial Half and Sub-shrubs continued 
YUCGLA Yucca Klauca yucca (small soapweed) X 
Perennial Shrubs 
ARTCAN Artemisia cana silver sagebrush X X X 
ARTTRI Artemisia tridentala big sagebrush X X X X X 
CHRVTS Chrysolhamnus viscidflorus Douglas rabbitbrush X 
ERINAU Ericameria nallseosa rubber rabbitbrush X X X 
SARVER Sarcobatlls vermiculatlls greasewood X X X 
SYMOCC Symphoricarpos occidentalis western snowberry X 
Succulents 
CORSPP Coryphantha spp. ball cactus X 
OPUPOL Opuntia polyacantha plains prickly pear X X X X 
PEDSIM Pediocactus simpsonii mountain ball cactus X 
Trees 
JUNSCO Juniperus scopulorllm Rocky Mountain juniper X 
PINPON Pinus ponderosa ponderosa pine X 
POPDEL Populus delloides plains cottonwood X 
Lichens and Moss 
L1CSPP Lichen spp. lichen X X X X 
MOSSPP Moss spp. moss X X 

Species observed but not sampled 

5 
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POWERTECh (USA) INC.

POWERTECH (USA) INC
DEWEY-BURDOCK PROJECT

Report: Cover Summary

Site Id: BS
Name: Baseline
Comm. Type/Form: Big Sagebrush
Sample Date:7-2-2007 to 7-12-2007

Sample Method: Point Intercept
Sample Size: 50 Meter Transect
Number of Samples: 27
Report Date: 1-14-08

Species

Cool Season Perennial Grasses
Carex filifolia
Carex stenophylla
Elymus lanceolatus
Elymus smithii
Hesperostipa comata
Poa secunda
Sub-total

Warm Season Perennial Grasses
Aristida purpurea
Bouteloua curtipendula
Bouteloua gracilis
Buchloe dactyloides
Panicum virgatum
Sub-total

Annual Grasses
Bromus japonicus
Bromus tctorum
Sub-total

Annual Forbs
Alyssum desertorum
Camelina microcarpa
Hedeoma hispidum
Lappula redowski
Lepidium densiflorum
Linum australe
Plantago patagonica
Sub-total

Perennial Forbs
Calochortus nuttallii
Phlox spp.
Sphaeralcea coccinea
Sub-total

Perennial Sub-Shrubs
Art emisia frigada
Gutierrezia sarothrae
Sub-total

Perennial Shrubs
Artemisia tridentata
Sub-total

Perennial Succulants
Opuntia polyacantha
Sub-total

Total Vegetation
Lichen
Moss
Litter/Rock
Total Ground Cover
Bare Soil
Total Cover

Species Abundance (No. of Species/Sample)

Cover Frequency
Mean Relative Std. Dev. Relativet) n1 Absolute (1at)va I.V,

Absolute (%) n-i Asu

3.56 7.76 614 48.15 7.39 15.14
0.07 0.15 0.38 3.70 0.57 0.72
0.07 0.15 0.38 3.70 0.57 0.72
3.78 8.24 3.82 70.37 10.80 19.03
0.89 1.94 2.03 18.52 2.84 4.78
0.96 2.09 2.03 25.93 3.98 6.07
9.33 20.33

0.15 0.33 0.53 7.41 1.14 1.46
0.22 0.48 0.85 7.41 1.14 1.62
11.19 24.38 7.45 88.89 13.64 38.02
9.63 20.98 10.47 77.78 11.93 32.92
0.07 0.15 0.38 3.70 0.57 0.72
21.26 46.33

2.81 6.12 3.56 55.56 8.52 14.65
1.85 4.03 2.98 40.74 6.25 10.28
4.66 10.15

0.22 0.48 0.85 7.41 1.14 1.62
0.07 0.15 0.38 3.70 0.57 0.72
0.07 0.15 0.38 3.70 0.57 0.72
0.07 0.15 0.38 3.70 0.57 0.72
0.30 0.65 0.72 11.11 1.70 2.36
0.07 0.15 0.38 3.70 0.57 0.72
0.07 0.15 0.38 3.70 0.57 0.72
0.87 1.90

0.07 0.15 0.38 3.70 0.57 0.72
0.07 0.15 0.38 3.70 0.57 0.72
0.37 0.81 1.11 11.11 1.70 2.51
0.51 1.11

1.04 2.27 1.25 22.22 3.41 5.68
0.15 0.33 0.27 7.41 1.14 1.46
1.19 2.59

7.26 15.82 5.82 92.59 14.20 30.03
7.26 15.82

0.81 1.77 0.89 22.22 3.41 5.17
0,81 1.77

Rank

45.89
1.26
0,07
38.52
85.78
14.07
99.85

27

13.09
2.30
0.38
19.27
6.59
6.50

I
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POWERTECH (USA) INC 
DEWEY-BURDOCK PROJECT 

Report: Cover Summary 

Site Id: BS Sample Method: Point Intercept 
Name: Baseline Sample Size: 50 Meter Transect 
Comm. Type/Form: Big Sagebrush Number of Samples: 27 
Sample Date:7-2-2007 to 7-12-2007 Report Date: 1-14-08 

Cover Frequency 
Mean Relative Std. Dev. 

Absolute 
Relative 

I.V. Rank Species Absolute (%) n-l (%) 
Cool Season Perennial Grasses 
Carex filifolia 3.56 7.76 6.14 48.15 7.39 15.14 5 
Carex stenophy/la 0.07 0.15 0.38 3.70 0.57 0.72 15 
Elymus lanceolatus 0.07 0.15 0.38 3.70 0.57 0.72 15 
Elymus smithii 3.78 8.24 3.82 70.37 10.80 19.03 4 
Hesperoslipa comata 0.89 1.94 2.03 18.52 2.84 4.78 11 
Poa secunda 0.96 2.09 2.03 25.93 3.98 6.07 8 
Sub-total 9.33 20.33 

Warm Season Perennial Grasses 
Aristida purpurea 0.15 0.33 0.53 7.41 1.14 1.46 15 
Boute/oua curtipendu/a 0.22 0.48 0.85 7.41 1.14 1.62 14 
Bouteloua gracilis 11.19 24.38 7.45 88.89 13.64 38.02 1 
Buch/oe daety/oides 9.63 20.98 10.47 77.78 11.93 32.92 2 
Panieum virgatum 0.07 0.15 0.38 3.70 0.57 0.72 15 
Sub-total 21.26 46.33 

Annual Grasses 
Bromus japonieus 2.81 6.12 3.56 55.56 8.52 14.65 6 
Bromus tetorum 1.85 4.03 2.98 40.74 6.25 10.28 7 
Sub-total 4.66 10.15 

Annual Forbs • A/yssum desertorum 0.22 0.48 0.85 7.41 1.14 1.62 14 
Camelina microcarpa 0.07 0.15 0.38 3.70 0.57 0.72 15 
Hedeoma hispidum 0.07 0.15 0.38 3.70 0.57 0.72 15 
Lappula redowski 0.07 0.15 0.38 3.70 0.57 0.72 15 
Lepidium densiflorum 0.30 0.65 0.72 11.11 1.70 2.36 13 
Unum austra/e 0.07 0.15 0.38 3.70 0.57 0.72 15 
Plantago patagoniea 0.07 0.15 0.38 3.70 0.57 0.72 15 
Sub-total 0.87 1.90 

Perennial Forbs 
Caloehortus nul/allii 0.07 0.15 0.38 3.70 0.57 0.72 15 
Ph/oxspp. 0.07 0.15 0.38 3.70 0.57 0.72 15 
Sphaeraleea eoeeinea 0.37 0.81 1.11 11.11 1.70 2.51 12 
Sub-total 0.51 1.11 

Perennial Sub-Shrubs 
Artemisia frigada 1.04 2.27 1.25 22.22 3.41 5.68 9 
Gutierrezia sarothrae 0.15 0.33 0.27 7.41 1.14 1.46 15 
SUb-total 1.19 2.59 

Perennial Shrubs 
Artemisia tridentata 7.26 15.82 5.82 92.59 14.20 30.03 3 
SUb-total 7.26 15.82 

Perennial Succulants 
Opuntia po/yaeantha 0.81 1.77 0.89 22.22 3.41 5.17 10 
Sub-total 0.81 1.77 

Total Vegetation 45.89 13.09 
Lichen 1.26 2.30 
Moss 0.07 0.38 
Litter/Rock 38.52 19.27 
Total Ground Cover 85.78 6.59 
Bare Soil 14.07 6.50 
Total Cover 99.85 

Species Abundance (No. of Species/Sample) 27 

• 



* POWERTECh (USA) GNC.
POWERTECH (USA) INC

DEWEY-BURDOCK PROJECT
Report: Cover Summary

Site Id: GW
Name: Baseline
Comm. Type/Form: Greasewood Shrubland
Sample Date:7-2-2007 to 7-12-2007

Sample Method: Point Intercept
Sample Size: 50 Meter Transect
Number of Samples: 37
Report Date: 1-14-08

Cover Frequency
Mean Relative Std. Dev. Relative

AbsoluteAbsolute IV. RankSpecis Abolut I%) n-1 %)

Cool Season Perennial Grasses
Agropyron cristatum
Bromus inermis
Carex filifolia
Carex stenophylla
Elymus hispidus
Elymus lanceolatus
Elymus smithii
Hordeum jubatum
Poa secunda
Schedonnardus panniculatus
Sub-total

Warm Season Perennial Grasses
Artistida spp.
Bouteloua gracilis
Buchloe dactyloides
Distichlis stricta
Sporobolus airoides
Sporobolus cryptandrus
Sub-total

Annual Grasses
Bromus japonicus
Bromus tectorum
Sub-total

Annual Forbs
Bassia sieveriana
Camelina microcarpa
Chenopodium album
Chenopodium berlandieri
Cryptantha spp.
Descurainia pinnata
Lappula redowski
Lepidium densiflorum
Lepidium perfoliatum
Monolepis nuttalliana
Plantago patagonica
Salsola tragus
Sub-total

Perennial Forbs
Ambrosia psilostachya
Convolvulus arvensis
Sphaeralcea coccinea
Sub-total

Perennial Shrubs
Artemisia cana
Artemisia tridentata

0.49 1.32
0.22 0.59
0.27 0.73
0.11 0.30
0.05 0.13
0.22 0.59
8.65 23.31
0.05 0.13
0.16 0.43
0.05 0.13
10.27 27.67

0.05 0.13
3.84 10.35
3.57 9.62
0.97 2.61
0.54 1.46
0.05 0.13
9.02 24.31

0.22 0.59
1.62 4.37
1.84 4.96

1.68 4.53
0.05 0.13
0.16 0.43
0.05 0.13
0.05 0.13
0.11 0.30
0.22 0.59
0.16 0.43
0.27 0.73
0.38 1.02
0.65 1.75
0.05 0.13
3.83 10.32

0.05 0.13
0.05 0.13
0.05 0.13
0.15 0.40

0.59 1.59
1.57 4.23

2.64 5.41 0.97 2.29
0.79 8.11 1.46 2.05
1.07 8.11 1.46 2.18
0.66 2.70 0.48 0.78
0.33 2.70 0.48 0.62
1.03 5.41 0.97 1.56
8.47 89.19 16.02 39.33
0.33 2.70 0.48 0.62
0.73 5.41 0.97 1.40
0.33 2.70 0.48 0.62

0.33 2.70 0.48 0.62
6.10 43.24 7.77 18.11
5.97 45.95 8.25 17.87
3.93 10.81 1.94 4.56
1.68 13.51 2.43 3.88
0.33 2.70 0.48 0.62

0.64 10.81 1.94 2.53
3.43 29.73 5.34 9.71

4.15 21.62 3.88 8.41
0.33 2.70 0.48 0.62
0.55 8.11 1.46 1.89
0.33 2.70 0.48 0.62
0.33 2.70 0.48 0.62
0.46 5.41 0.97 1.27
0.79 8.11 1.46 2.05
0.73 5.41 0.97 1.40
0.96 8.11 1.46 2.18
1.14 13.51 2.43 3.45
1.89 16.22 2.91 4.66
0.33 2.70 0.48 0.62

0.33 2.70 0.48 0.62
0.33 2.70 0.48 0.62
0.33 2.70 0.48 0.62

1.32 18.92 3.40 4.99
3.66 24.32 4.37 8.60

15
17
16
22
23
19
1

23
20
23

23
3
4
11
12
23

14
5

8
23
18
23
23
21
17
20
16
13
10
23

23
23
23

9
7

2



POWERTECh (USA) INc.

POWERTECH (USA) INC
DEWEY-BURDOCK PROJECT

Report: Cover Summary

Site Id: GW
Name: Baseline
Comm. Type/Form: Greasewood Shrubland
Sample Date:7-2-2007 to 7-12-2007

Sample Method: Point Intercept
Sample Size: 50 Meter Transect
Number of Samples: 37
Report Date: 1-14-08

Cover Frequency
Mean Relative Std. Dev. Relative

AbsoluteAbsolute IV. RankSpeces Asolue (% n-1(%)

Perennial Shrubs continued
Sarcobatus vermiculatus
Sub-total

Perennial Succulants
Opuntia polyacantha
Sub-total

8.49 22.88
10.65 28.70

1.35 3.64
1.35 3.64

8.79 86.49 15.53 38.41

1.45 29.73 5.34 8.98

2

6

Total Vegetation
Lichen
Moss
Litter/Rock
Total Ground Cover
Bare Soil
Total Cover

Species Abundance (No. of Species/Sample)

37.11
0.48
0.06
42.54
80.19
18.70
98.89

10.88
1.52
0.33
23.85
13.47
13.37

37

3
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Site Id: GW 
Name: Baseline 
Comm. Type/Form: Greasewood Shrubland 
Sample Date:7-2-2007 to 7-12-2007 

Species 

Perennial Shrubs continued 
Sarcobatus vermiculatus 
SUb-total 

Perennial Succulants 
Opuntia polyacantha 
Sub-total 

Total Vegetation 
Lichen 
Moss 
Litter/Rock 
Total Ground Cover 
Bare Soil 
Total Cover 

Species Abundance (No. of Species/Sample) 

POWERTECH (USA) INC 
DEWEY-BURDOCK PROJECT 

Report: Cover Summary 

Cover 
Mean Relative Std. Dev. 

Absolute (%) n-1 

8.49 22.88 8.79 
10.65 28.70 

1.35 3.64 1.45 
1.35 3.64 

37.11 10.88 
0.48 1.52 
0.06 0.33 

42.54 23.85 
80.19 13.47 
18.70 13.37 
98.89 

37 

3 

Sample Method: Point Intercept 
Sample Size: 50 Meter Transect 
Number of Samples: 37 
Report Date: 1-14-08 

Frequency 

Absolute 
Relative 

I.V. 
(%) 

86.49 15.53 38.41 

29.73 5.34 8.98 

Rank 

2 

6 



POWERTtECh (USA) INC.

POWERTECH (USA) INC
DEWEY-BURDOCK PROJECT

Report: Cover Summary

Site Id: PP
Name: Baseline
Comm. Type/Form: Ponderosa Pine Woodland
Sample Date:7-2-2007 to 7-12-2007

Sample Method: Point Intercept
Sample Size: 50 Meter Transect
Number of Samples: 37
Report Date: 1-14-08

Cover Frequency
Mean Relative Std. Dev. Relative

Species Absolute M)/ n-1 Aot oR
Cool Season Perennial Grasses
Carex filifolia
Carex geyeri
Elymus lanceolatus
Elymus smithii
Hesperostipa comata
Nassella viridula
Poa secunda
Sub-total

Warm Season Perennial Grasses
Andropogon scoparius
Aristida purpurea var. fendleriana
Bouteloua curtipendula
Bouteloua gracilis
Buchloe dactyloides
Sub-total

0.11
4.59
0.05
1.24
0.16
0.11
0.38
6.64

0.81
0.81
1.68
4.05
0.32
7.67

0.32
13.37
0.15
3.61
0.47
0.32
1.11

19.34

2.36
2.36
4.89

11.80
0.93
22.34

0.66
5.49
0.33
1.96
0.73
0.46
1.69

1.52
1.73
2.93
4.58
0.88

2.70
56.76
2.70
37.84
2.70
5.41
5.41

24.32
24.32
35.14
62.16
13.51

0.56
11.87
0.56
7.91
0.56
1.13
1.13

5.08
5.08
7.35

12.99
2.82

0.88
25.24
0.71

11.52
1.03
1.45
2.24

7.44
7.44

12.24
24.79
3.76

15
2
16
6
14
13
11

7
7
5
3
9

Annual Grasses
Bromus japonicus
Bromus tectorum
Sub-total

Annual Forbs
Chenopodium bertlandieri
Draba nemorosa
Lappula redowski
Sub-total

Biennial Forbs
Melilotus officinalis
Sub-total

Perennial Forbs
Antennaria parvifolia
Erigeron spp.
Liatris punctata
Thermopsis rhombifolia
Vicia americana
Sub-total

Perennial Sub-Shrubs
Artemisia frigada
Sub-total

0.22 0.64
0.05 0.15
0.27 0.79

0.05 0.15
0.05 0.15
0.05 0.15
0.15 0.44

0.05 0.15
0.05 0.15

0.63 10.81 2.26 2.90
0.33 2.70 0.56 0.71

0.33 2.70 0.56 0.71
0.33 2.70 0.56 0.71.
0.33 2.70 0.56 0.71

0.33 2.70 0.56 0.71

10
16

16
16
16

16

16
15
16
14
16

10

14
8

0.05
0.11
0.05
0.16
0.05
0.42

0.15
0.32
0.15
0.47
0.15
1.22

0.33
0.66
0.33
0.99
0.33

2.70
2.70
2.70
2.70
2.70

0.56
0.56
0.56
0.56
0.56

0.71
0.88
0.71
1.03
0.71

Perennial Shrubs
Artemisia cana
Artemisia tridentata
Sub-total

0.22 0.64
0.22 0.64

0.16 0.47
0.54 1.57
0.70 2.04

0.63 10.81 2.26 2.90

0.99 2.70 0.56 1.03
1.12 21.62 4.52 6.09

4
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POWERTECH (USA) INC 
DEWEY-BURDOCK PROJECT 

Report: Cover Summary 

Site Id: PP Sample Method: Point Intercept 
Name: Baseline Sample Size: 50 Meter Transect 
Comm, Type/Form: Ponderosa Pine Woodland Number of Samples: 37 
Sample Date:7-2-2007 to 7-12-2007 Report Date: 1-14-08 

Cover Frequency 
Mean Relative Std, Dev. 

Absolute 
Relative 

IV Rank Species Absolute (%) n-1 (%) 
Cool Season Perennial Grasses 
Carex filifolia 0,11 0.32 0,66 2,70 0,56 0,88 15 
Carex geyeri 4,59 13,37 5.49 56,76 11,87 25,24 2 
Elymus /anceolatus 0.05 0,15 0.33 2,70 0,56 0,71 16 
E/ymus smithii 1.24 3,61 1,96 37,84 7,91 11.52 6 
Hesperostipa comata 0.16 0.47 0.73 2,70 0,56 1,03 14 
Nassella viridu/a 0.11 0.32 0.46 5.41 1.13 1.45 13 
Poa secunda 0.38 1.11 1,69 5.41 1.13 2.24 11 
Sub-total 6.64 19.34 

Warm Season Perennial Grasses 
Andropogon scoparius 0.81 2.36 1,52 24,32 5.08 7.44 7 
Aristida purpurea var, fend/eriana 0.81 2.36 1.73 24.32 5.08 7.44 7 
Boute/oua curtipendula 1.68 4.89 2.93 35,14 7.35 12.24 5 
Bouleloua gracilis 4.05 11.80 4.58 62,16 12,99 24,79 3 
Buchloe dacty/oides 0.32 0.93 0.88 13,51 2,82 3,76 9 
Sub-total 7.67 22.34 

• Annual Grasses 
Bromus japonicus 0.22 0.64 0.63 10.81 2,26 2.90 10 
Bromus tectorum 0.05 0.15 0.33 2.70 0.56 0.71 16 
Sub-total 0.27 0.79 

Annual Forbs 
Chenopodium berlandieri 0.05 0.15 0.33 2.70 0,56 0.71 16 
Draba nemorosa 0.05 0.15 0.33 2.70 0,56 0.71 16 
Lappula redowski 0.05 0.15 0.33 2.70 0,56 0,71 16 
Sub-total 0.15 0.44 

Biennial Forbs 
Melilotus officinalis 0.05 0.15 0.33 2.70 0.56 0.71 16 
Sub-total 0.05 0.15 

Perennial Forbs 
Antennaria parvifolia 0.05 0,15 0.33 2.70 0.56 0.71 16 
Erigeron spp. 0.11 0.32 0,66 2.70 0,56 0.88 15 
Liatris punctata 0.05 0,15 0,33 2.70 0.56 0.71 16 
Thermopsis rhombifolia 0.16 0.47 0.99 2.70 0,56 1.03 14 
Vicia americana 0.05 0.15 0.33 2,70 0.56 0.71 16 
Sub-total 0.42 1.22 

Perennial Sub-Shrubs 
Artemisia frigada 0.22 0.64 0.63 10.81 2.26 2.90 10 
Sub-total 0.22 0.64 

Perennial Shrubs 
Artemisia cana 0.16 0.47 0.99 2.70 0.56 1.03 14 
Artemisia tridentata 0.54 1,57 1.12 21,62 4.52 6.09 8 
Sub-total 0.70 2.04 

• 4 



POWERTECh (VSA) INC.

POWERTECH (USA) INC
DEWEY-BURDOCK PROJECT

Report: Cover Summary

Site Id: PP
Name: Baseline
Comm. Type/Form: Ponderosa Pine Woodland
Sample Date:7-2-2007 to 7-12-2007

Sample Method: Point Intercept
Sample Size: 50 Meter Transect
Number of Samples: 37
Report Date: 1-14-08

Cover Frequency
Mean Relative Std. Dev. Relative

Species Absolute N%/ n-1 A uR

Perennial Succulants
Opuntia polyacantha
Sub-total

Perennial Trees
Junipenis scopulorum
Pinus ponderosa
Sub-total

0.16 0.47
0.16 0.47

2.59 7.54
15.46 45.03
18.05 52.58

0.55 8.11 1.70 2.16 12

4.52 32.43 6.78 14.32 4
10.79 91.89 19.21 64.24 1

Total Vegetation
Lichen
Moss
Litter/Rock
Total Ground Cover
Bare Soil
Total Cover

Species Abundance (No. of Species/Sample)

34.33
0.54
0.38
53.57
88.82
10.54
99.36

10.51
1.30
1.14

24.32
7.68
7.74

29

5
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POWERTECIt (USA) INC. 

Site Id: PP 
Name: Baseline 
Comm, Type/Form: Ponderosa Pine Woodland 
Sample Date:7-2-2007 to 7-12-2007 

Species 

Perennial Succulants 
Opuntia po/yacantha 
SUb-total 

Perennial Trees 
Juniperus scopu/orum 
Pinus ponderosa 
Sub-total 

Total Vegetation 
lichen 
Moss 
litter/Rock 
Total Ground Cover 
Bare Soil 
Total Cover 

Species Abundance (No. of Species/Sample) 

POWERTECH (USA) INC 
DEWEY-BURDOCK PROJECT 

Report: Cover Summary 

Cover 
Mean Relative Std, Dev, 

Absolute (%) n-1 

0,16 0.47 0.55 
0,16 0.47 

2,59 7.54 4,52 
15.46 45.03 10.79 
18.05 52.58 

34.33 10.51 
0.54 1.30 
0.38 1.14 
53.57 24.32 
88.82 7.68 
10.54 7.74 
99.36 

29 

5 

Sample Method: Point Intercept 
Sample Size: 50 Meter Transect 
Number of Samples: 37 
Report Date: 1-14-08 

Frequency 

Absolute 
Relative I.V, 

(%) 

8.11 1.70 2.16 

32.43 6,78 14.32 
91.89 19.21 64.24 

Rank 

12 

4 
1 



POWERTEChI (USA).1NC.

POWERTECH (USA) INC
DEWEY-BURDOCK PROJECT

Report: Cover Summary

Site Id: UG
Name: Baseline
Comm. Type/Form: Upland Grassland
Sample Date:7-2-2007 to 7-12-2007

Sample Method: Point Intercept
Sample Size: 50 Meter Transect
Number of Samples: 30
Report Date: 1-14-08

Cover Frequency
Mean Relative Std. Dev. Relative

Species Absolute M%) n-1 A uR

Cool Season Perennial Grasses
Agropyron cristatum
Carex filifolia
Elymus smithii
Hesperostipa comata
Poa secunda
Sub-total

Warm Season Perennial Grasses
Bouteloua gracilis
Buchloe dactyloides
Sub-total

Annual Grasses
Bromus japonicus
Bromus tectorum
Sub-total

0.47
3.33
8.53
0.33
0.07

12.73

1.02
7.24

18.54
0.72
0.15
27.66

1.63 10.00 2.04 3.06
5.57 50.00 10.20 17.44
7.82 80.00 16.33 34.86
1.30 6.67 1.36 2.08
0.37 3.33 0.68 0.83

9.82 90.00 18.37 45.46
9.88 90.00 18.37 46.18

0.37 3.33 0.68 0.83
5.26 53.33 10.88 19.73

12.47 27.10
12.80 27.81
25.27 54.91

0.07 0.15
4.07 8.84
4.14 9.00

9
5
3
11
13

2
1

13
4

7
12
8

10

13

6

Annual Forbs
Alyssum desertorum
Lepidium densiflorum
Thlaspi arvense
Sub-total

Perennial Forbs
Sphaeralcea coccinea
Sub-total

Perennial Sub-Shrubs
Artemisia frigada
Sub-total

Perennial Succulants
Opuntia polyacantha
Sub-total

0.67
0.20
0.67
1.54

1.46
0.43
1.46
3.35

1.60 16.67 3.40
0.81 6.67 1.36
2.31 13.33 2.72

4.86
1.80
4.18

0.20 0.43
0.20 0.43

0.07 0.15
0.07 0.15

2.07 4.50
2.07 4.50

0.61 10.00 2.04 2.48

0.37 3.33 0.68 0.83

2.49 53.33 10.88 15.38

Total Vegetation 46.02
Lichen 1.80
Litter/Rock 41.13
Total Ground Cover 88.95
Bare Soil 11.07
Total Cover 100.02

Species Abundance (No. of Species/Sample) . 15

13.76
4.11
20.69
6.07
5.94

6
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POWERTECH (USA) INC 
DEWEY-BURDOCK PROJECT 

Report: Cover Summary 

Site Id: UG Sample Method: Point Intercept 
Name: Baseline Sample Size: 50 Meter Transect 
Comm. Type/Form: Upland Grassland Number of Samples: 30 
Sample Date:7-2-2007 to 7-12-2007 Report Date: 1-14-08 

Cover Frequency 
Mean Relative Std. Dev. 

Absolute 
Relative 

IV. Rank Species Absolute (%) n-1 (%) 
Cool Season Perennial Grasses 
Agropyron cristatum 0.47 1.02 1.63 10.00 2.04 3.06 9 
Carex filifo/ia 3.33 7.24 5.57 50.00 10.20 17.44 5 
E/ymus smithii 8.53 18.54 7.82 80.00 16.33 34.86 3 
Hesperostipa comata 0.33 0.72 1.30 6.67 1.36 2.08 11 
Poa secunda 0.07 0.15 0.37 3.33 0.68 0.83 13 
Sub-total 12.73 27.66 

Warm Season Perennial Grasses 
Boute/oua gracilis 12.47 27.10 9.82 90.00 18.37 45.46 2 
Buchloe dacty/oides 12.80 27.81 9.88 90.00 18.37 46.18 1 
SUb-total 25.27 54.91 

Annual Grasses 
Bromus japonicus 0.07 0.15 0.37 3.33 0.68 0.83 13 
Bromus tectorum 4.07 8.84 5.26 53.33 10.88 19.73 4 
Sub-total 4.14 9.00 

• Annual Forbs 
Alyssum desertorum 0.67 1.46 1.60 16.67 3.40 4.86 7 
Lepidium densiflorum 0.20 0.43 0.81 6.67 1.36 1.80 12 
Th/aspi arvense 0.67 1.46 2.31 13.33 2.72 4.18 8 
SUb-total 1.54 3.35 

Perennial Forbs 
Sphaera/cea coccinea 0.20 0.43 0.61 10.00 2.04 2.48 10 
SUb-total 0.20 0.43 

Perennial Sub-Shrubs 
Artemisia frigada 0.07 0.15 0.37 3.33 0.68 0.83 13 
Sub-total 0.07 0.15 

Perennial Succulants 
Opuntia po/yacantha 2.07 4.50 2.49 53.33 10.88 15.38 6 
Sub-total 2.07 4.50 

Total Vegetation 46.02 13.76 
Lichen 1.80 4.11 
LitterlRock 41.13 20.69 
Total Ground Cover 88.95 6.07 
Bare Soil 11.07 5.94 
Total Cover 100.02 

Species Abundance (No. of Species/Sample) . 15 

• 
6 



POWERTECh (USA) INC.

POWERTECH (USA) INC
DEWEY-BURDOCK PROJECT

Report: Cover Summary

Site Id: CG
Name: Baseline
Comm. Type/Form: Cottonwood Gallery
Sample Date:7-2-2007 to 7-12-2007

Sample Method: Point Intercept
Sample Size: 50 Meter Transect
Number of Samples: 26
Report Date: 1-14-08

Cover Frequency
Mean Relative Std. Dev. Absolute Relative

Absolute (%) n-1 (%)Species
Cool Season Perennial Grasses
Bromus inermis
Elymus smithii
Sub-total

Rank

18.23 29.12 16.76 92.31 24.49 53.61
16.46 26.29 15.60 88.46 23.47 49.76
34.69 55.41

Warm Season Perennial Grasses
Distichlis stricta
Sub-total

Annual Grasses
Bromus japonicus
Bromus tectorum
Sub-total

Annual Forbs
Bassia sieveriana
Chenopodium album
Descurainia sophia
Lappula redowski
Sub-total

Perennial Forbs
Achillea millefolium
Cirsium arvense
Sub-total

Perennial Shrubs
Artemisia cana
Sarcobatus vermiculatus
Symphoricarpos occidentalis
Sub-total

Perennial Trees
Populus deltoides
Sub-total

0.23 0.37 1.18 3.85
0.23 0.37

1.02 1.39

0.08 0.13 0.39 3.85 1.02
0.69 1.10 1.95 15.38 4.08
0.77 1.23

1.15
5.18

9.77 15.60 15.98 53.85 14.29 29.89
1.38 2.20 2.76 26.92 7.14 9.35
0.08 0.13 0.39 3.85 1.02 1.15
0.08 0.13 0.39 3.85 1.02 1.15
11.31 18.06

1
2

10

11
6

4
5
11
11

11
7

8
11
9

3

0.08 0.13 0.39 3.85 1.02
1.38 2.20 6.66 7.69 2.04
1.46 2.33

0.15 0.24 0.54 7.69 2.04
0.08 0.13 0.39 3.85 1.02
0.54 0.86 2.75 3.85 1.02
0.77 1.23

1.15
4.24

2.28
1.15
1.88

13.38 21.37 20.28 57.69 15.30 36.68
13.38 21.37

Total Vegetation
Lichen
Litter/Rock
Total Ground Cover
Bare Soil
Total Cover

62.61
0.00
35.00
97.62
2.38

100.00

15

15.29
0.00

12.83
4.16
4.16

Species Abundance (No. of Species/Sample)

7
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• POWERTECh (USA) iNC. 

POWERTECH (USA) INC 
DEWEY-BURDOCK PROJECT 

Report: Cover Summary 

Site Id: CG Sample Method: Point Intercept 
Name: Baseline Sample Size: 50 Meter Transect 
Comm. Type/Form: Cottonwood Gallery Number of Samples: 26 
Sample Date:7-2-2007 to 7-12-2007 Report Date: 1-14-08 

Cover Frequency 
Mean Relative Std. Dev. 

Absolute 
Relative 

IV Rank Species Absolute (%) n-1 (%) 
Cool Season Perennial Grasses 
Bromus inermis 18.23 29.12 16.76 92.31 24.49 53.61 1 
E/ymus smithii 16.46 26.29 15.60 88.46 23.47 49.76 2 
Sub-total 34.69 55.41 

Warm Season Perennial Grasses 
Distich/is stricta 0.23 0.37 1.18 3.85 1.02 1.39 10 
Sub-total 0.23 0.37 

Annual Grasses 
Bromus japonicus 0.08 0.13 0.39 3.85 1.02 1.15 11 
Bromus tectorum 0.69 1.10 1.95 15.38 4.08 5.18 6 
SUb-total 0.77 1.23 

Annual Forbs 
Bassia sieveriana 9.77 15.60 15.98 53.85 14.29 29.89 4 
Chenopodium a/bum 1.38 2.20 2.76 26.92 7.14 9.35 5 • Descurainia sophia 0.08 0.13 0.39 3.85 1.02 1.15 11 
Lappu/a redowski 0.08 0.13 0.39 3.85 1.02 1.15 11 
Sub-total 11.31 18.06 

Perennial Forbs 
Achillea millefolium 0.08 0.13 0.39 3.85 1.02 1.15 11 
Cirsium arvense 1.38 2.20 6.66 7.69 2.04 4.24 7 
SUb-total 1.46 2.33 

Perennial Shrubs 
Artemisia cana 0.15 0.24 0.54 7.69 2.04 2.28 8 
Sarcobatus vermicu/atus 0.08 0.13 0.39 3.85 1.02 1.15 11 
Symphoricarpos occidentalis 0.54 0.86 2.75 3.85 1.02 1.88 9 
Sub-total 0.77 1.23 

Perennial Trees 
Populus deltoides 13.38 21.37 20.28 57.69 15.30 36.68 3 
SUb-total 13.38 21.37 

Total Vegetation 62.61 15.29 
Lichen 0.00 0.00 
Litter/Rock 35.00 12.83 
Total Ground Cover 97.62 4.16 
Bare Soil 2.38 4.16 
Total Cover 100.00 

Species Abundance (No. of Species/Sample) 15 

• 
7 
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APPENDIX 3.5-D

VEGETATION DENSITY SUMMARIES
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APPENDIX 3.5-0 

VEGETATION DENSITY SUMMARIES 
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POWERTECH (USA) INC
DEWEY-BURDOCK PROJECT

Report: Density Summary

Site Id: BS
Name: Baseline
Comm. Type/Form: Big Sagebrush
Sample Date:7-2-2007 to 7-12-2007

Sample Method: Transect
Sample Size: 50 Meter Transect
Number of Samples: 27
Report Date: 1-14-08

Std. Dev.
Mean Relative n-1 Mean Mean

(Number/Plot) Density (Number/Plot) (Number/sq.m.) (Number/Acre)
Full Shrubs
Artemisia tridentata 24.26 53.65 14.83 0.49 1,964.33

Sub-Total 24.26 53.65 0.49 1,964.33

Sub-Shrubs & Half-Shrubs
Artemisia frigada 20.52 45.38 40.21 0.41 1,661.50
Gutierrezia sarothrae 0.44 0.97 1.15 0.01 35.63

Sub-Total 20.96 46.35 0.42 1,697.13

Total 45.22 100.00 0.90 3,661.46

I

• 

• 
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Site Id: BS 
Name: Baseline 
Comm, Type/Form: Big Sagebrush 
Sample Date:7-2-2007 to 7-12-2007 

POWERTECH (USA) INC 
DEWEY-BURDOCK PROJECT 

Report: Density Summary 

Std. Dev. 

Sample Method: Transect 
Sample Size: 50 Meter Transect 
Number of Samples: 27 
Report Date: 1-14-08 

Mean Relative n-1 Mean Mean 
(Number/Plot) Density (Number/Plot) (Number/sq,m.) (Number/Acre) 

Full Shrubs 
Artemisia tridentata 24.26 

Sub-Total 24.26 
,> 

Sub-Shrubs & Half-Shrubs 
Artemisia frigada 20.52 
Gutierrezia sarothrae 0.44 

Sub-Total 20.96 

Total 45.22 

1 

53.65 
53.65 

45.38 
' 0.97 
46.35 

100.00 

14.83 

40.21 
1.15 

0.49 1,964.33 
0.49 1,964.33 

0.41 1,661.50 
0.01 35.63 
0.42 1,697.13 

0,90 3,661.46 



POWERTECh (USA) iNC.

POWERTECH (USA) INC
DEWEY-BURDOCK PROJECT

Report: Density Summary

Site Id: GW
Name: Baseline
Comm. Type/Form: Greasewood Shrubland
Sample Date:7-2-2007 to 7-12-2007

Sample Method: Transect
Sample Size: 50 Meter Transect
Number of Samples: 37
Report Date: 1-14-08

Std. Dev.
Mean Relative n-1 Mean Mean

(Number/Plot) Density (Number/Plot) (Number/sq.m.) (Number/Acre)
Full Shrubs
Artemisia cana 3.81 11.91 9.89 0.08 308.50
Artemisia tridentata 5.59 17.48 12.13 0.11 452.62
Ericameria nauseosa 0.22 0.69 1.32 0.00 17.81
Sarcobatus vermiculatus 22.22 69.48 20.88 0.44 1,799.15

Sub-Total 31.84 99.56 0.64 2,578.08

Sub-Shrubs & Half-Shrubs
Artemisia frigida 0.14 0.44 0.48 0.003 11.34

Sub-Total 0.14 0.44 0.003 11.34

Total 31.98 100.00 0.64 2,589.42

2

• 

• 

• 

-POWERTECIt (USA) HNC. 

Site Id: GW 
Name: Baseline 

POWERTECH (USA) INC 
DEWEY-BURDOCK PROJECT 

Report: Density Summary 

Comm. Type/Form: Greasewood Shrubland 
Sample Date:7-2-2007 to 7-12-2007 

Std. Dev. 

Sample Method: Transect 
Sample Size: 50 Meter Transect 
Number of Samples: 37 
Report Date: 1-14-08 

Mean Relative n-1 Mean Mean 
(Number/Plot) 

Full Shrubs 
Artemisia cana 3.81 
Artemisia tridentata 5.59 
Ericameria nauseosa 0.22 
Sarcobatus vermiculatus 22.22 

Sub-Total 31.84 

Sub-Shrubs & Half-Shrubs 
Artemisia frigida 0.14 

Sub-Total 0.14 

Total 31.98 

2 

Density 

11.91 
17.48 
0.69 

69.48 
99.56 

0.44 
0.44 

100.00 

(Number/Plot) (Number/sq.m.) (Number/Acre) 

9.89 
12.13 
1.32 

20.88 

0.48 

0.08 
0.11 
0.00 
0.44 
0.64 

0.003 
0.003 

0.64 

308.50 
452.62 

17.81 
1,799.15 
2,578.08 

11.34 
11.34 

2,589.42 



PoWERTECh (USA) INC.

POWERTECH (USA) INC
DEWEY-BURDOCK PROJECT

Report: Density Summary

Site Id: PP
Name: Baseline
Comm. Type/Form: Ponderosa Pine Woodland
Sample Date:7-2-2007 to 7-12-2007

Sample Method: Transect
Sample Size: 50 Meter Transect
Number of Samples: 37
Report Date: 1-14-2008

Std. Dev.
Mean Relative n-1 Mean Mean

(Number/Plot) Density (Number/Plot) (Number/sq.m.) (Number/Acre)
Full Shrubs
Artemisia cana 2.11 13.96 12.82 0.04 170.85
Artemisia tridentata 4.14 27.38 7.05 0.08 335.22
Chrysothamnus viscidflorus 0.22 1.46 0.67 0.004 17.81
Ericameria nauseosa 0.14 0.93 0.54 0.003 11.34

Sub-Total 6.61 43.72 0.13 535.21

Sub-Shrubs & Half-Shrubs
Artemisia frigada 6.92 45.77 16.08 0.14 560.31
Gutierrezia sarothrae 1.51 9.99 5.86 0.03 122.26
Rosa arkansana 0.03 0.20 0.33 0.001 2.43
Yucca glauca 0.05 0.33 0.16 0.001 4.05

Sub-Total 8.51 56.28 0.17 689.05

Total 15.12 100.00 0.30 1,224.27

3
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Site Id: PP 
Name: Baseline 

POWERTECH (USA) INC 
DEWEY-BURDOCK PROJECT 

Report: Density Summary 

Comm. Type/Form: Ponderosa Pine Woodland 
Sample Date:7-2-2007 to 7-12-2007 

Std. Dev. 

Sample Method: Transect 
Sample Size: 50 Meter Transect 
Number of Samples: 37 
Report Date: 1-14-2008 

Mean 
(Number/Plot) 

Relative 
Density 

~1 M~n M~n 

Full Shrubs 
Artemisia cana 
Artemisia tridentata 
Chrysothamnus viscidflorus 
Ericameria nauseosa 

Sub-Total 

Sub-Shrubs & Half-Shrubs 
Artemisia frigada 
Gutierrezia sarothrae 
Rosa arkansana 
Yucca g/auca 

Sub-Total 

Total 

2.11 
4.14 
0.22 
0.14 
6.61 

6.92 
1.51 
0.03 
0.05 
8.51 

15.12 

3 

13.96 
27.38 
1.46 
0.93 

43.72 

45.77 
9.99 
0.20 
0.33 

56.28 

100.00 

(Number/Plot) (Number/sq.m.) (Number/Acre) 

12.82 
7.05 
0.67 
0.54 

16.08 
5.86 
0.33 
0.16 

0.04 
0.08 

0.004 
0.003 
0.13 

0.14 
0.03 

0.001 
0.001 
0.17 

0.30 

170.85 
335.22 

17.81 
11.34 

535.21 

560.31 
122.26 

2.43 
4.05 

689.05 

1,224.27 



POWERTECh (USA) INC.

POWERTECH (USA) INC
DEWEY-BURDOCK PROJECT

Report: Density Summary

Site Id: UG
Name: Baseline
Comm. Type/Form: Upland Grassland
Sample Date:7-2-2007 to 7-12-2007

Sample Method: Transect
Sample Size: 50 Meter Transect
Number of Samples: 30
Report Date: 1-14-08

Std. Dev.
Mean Relative n-1 Mean Mean

(Number/Plot) Density (Number/Plot) (Number/sq.m.) (Number/Acre)
Full Shrubs
Artemisia tridentata 0.13 20.63 0.43 0.003 10.53

Sub-Total 0.13 20.63 0.003 10.53

Sub-Shrubs & Half-Shrubs
Artemisia frigada 0.47 74.60 2.56 0.01 38.06
Gutierrezia sarothrae 0.03 4.76 0.18 0.00 2.43

Sub-Total 0.50 79.37 0.01 40.49

Total 0.63 100.00 0.01 51.01

4
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POWERTECk (USA) INC. 

Site Id: UG 
Name: Baseline 
Comm. Type/Form: Upland Grassland 
Sample Date:7-2-2007 to 7-12-2007 

POWERTECH (USA) INC 
DEWEY-BURDOCK PROJECT 

Report: Density Summary 

Std. Dev. 

Sample Method: Transect 
Sample Size: 50 Meter Transect 
Number of Samples: 30 
Report Date: 1-14-08 

Mean Relative ~1 M~n M~n 

(Number/Plot) Density (Number/Plot) (Number/sq.m.) (Number/Acre) 
Full Shrubs 
Artemisia tridentata 

Sub-Total 

Sub-Shrubs & Half-Shrubs 
Artemisia frigada 
Gutierrezia sarothrae 

Sub-Total 

Total 

0.13 
0.13 

0.47 
0.03 
0.50 

0.63 

4 

20.63 
20.63 

74.60 
4.76 
79.37 

100.00 

0.43 

2.56 
0.18 

0.003 
0.003 

0.01 
0.00 
0.01 

0.01 

10.53 
10.53 

38.06 
2.43 

40.49 

51.01 



POWERTECh (USA) INC.

POWERTECH (USA) INC
DEWEY-BURDOCK PROJECT

Report: Density Summary

Site Id: CG
Name: Baseline
Comm. Type/Form: Cottonwood Gallery
Sample Date:7-2-2007 to 7-12-2007

Sample Method: Transect
Sample Size: 50 Meter Transect
Number of Samples: 26
Report Date: 1-14-08

Std. Dev.
Mean Relative n-1 Mean Mean

(Number/Plot) Density (Number/Plot) (Number/sq.m.) (Number/Acre)
Full Shrubs
Artemisa cana 0.5 7.13 1.12 0.01 40.49
Artemisia tridentata 0.04 0.57 0.19 0.00 3.24
Ericameria nauseosa 0.04 0.57 0.19 0.00 3.24
Sarcobatus vermiculatus 0.08 1.14 0.27 0.00 6.48
Symphoricarpos occidentalis 6.35 90.58 31.73 0.13 514.16

Sub-Total 7.01 100.00 0.14 567.60

Total 7.01 100.00 0.14 567.60

5
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Site Id: CG 
Name: Baseline 
Comm. Type/Form: Cottonwood Gallery 
Sample Date:7-2-2007 to 7-12-2007 

POWERTECH (USA) INC 
DEWEY-BURDOCK PROJECT 

Report: Density Summary 

Std. Dev. 

Sample Method: Transect 
Sample Size: 50 Meter Transect 
Number of Samples: 26 
Report Date: 1-14-08 

Mean Relative ~1 M~n M~n 

(Number/Plot) Density (Number/Plot) (Number/sq.m.) (Number/Acre) 
Full Shrubs 
Artemisa cana 0.5 7.13 1.12 0.01 40.49 
Artemisia tridentata 0.04 0.57 0.19 0.00 3.24 
Ericameria nauseosa 0.04 0.57 0.19 0.00 3.24 
Sarcobatus vermiculatus 0.08 1.14 0.27 0.00 6.48 
Symphoricarpos occidentalis 6.35 90.58 31.73 0.13 514.16 

Sub-Total 7.01 100.00 0.14 567.60 

Total 7.01 100.00 0,14 567,60 

5 
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APPENDIX 3.5-E

PONDEROSA PINE WOODLAND TREE DENISTY
SUMMARY
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APPENDIX 3.5-E 

PONDEROSA PINE WOODLAND TREE DENISTY 
SUMMARY 



POWERTECh (USA) INC.

POWERTECH (USA) INC
DEWEY-BURDOCK PROJECT

Report: Density Summary

Site Id: PP
Name: Baseline
Comm. Type/Form: Ponderosa Pine Woodland
Sample Date:7-2-2007 to 7-12-2007

Sample Method: Transect
Sample Size: 50 Meter Transect
Number of Samples: 37
Report Date: 1-14-2008

Std. Dev.
n-1 Mean Mean

(Number/Plot) (Number/sq.m.) (Number/Acre)
Trees
Pinus ponderosa 15.10 0.019 75.88

Sub-Total 0.019 75.88

Total 0.019 75.88

I

• 

• 

• 
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Site Id: PP 
Name: Baseline 

POWERTECH (USA) INC 
DEWEY-BURDOCK PROJECT 

Report: Density Summary 

Comm. Type/Form: Ponderosa Pine Woodland 
Sample Date:7-2-2007 to 7-12-2007 

Sample Method: Transect 
Sample Size: 50 Meter Transect 

. Number of Samples: 37 
Report Date: 1-14-2008 

Trees 
Pinus ponderosa 

Sub-Total 

Total 

Std. Dev. 
n-1 Mean Mean 

(Number/Plot) (Number/sq.m.) (Number/Acre) 

15.10 

1 

0.019 
0.019 

0.019 

75.88 
75.88 

75.88 
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APPENDIX 3.5-F

WETLAND PHOTOGRAPHS
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WETLAND PHOTOGRAPHS 
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, RI P1: Depression, non-wetland

12: Upstream, non-wetland

I

W1, R1 P1: Depression, non-wetland 

• 

W3, R1 P12: Upstream, non-wetland 

• 



(USA) INC.

Dam, non-wetland

(

:upwiream, weltana

2

eOWERTECk (USA) INC. 

W3, R1 P13: Downstream, non-wetland 

• 

W4, R1 P2: Upstream, wetland 

• 
2 
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• 

W4, R1 P3: Downstream, wetland 

• 

W4, R1 P4: Tributary 

• 3 



POWERTECh (USA) INC.

Upstream, wetland

3wnsiream, wevana

4

Wpt. 3, R1 P6: Upstream, wetland 

• 

Wpt. 3, R1 P7: Downstream, wetland 

• 
4 



~POWERTeCh (USA) INC.

Upstream, wetland
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Wpt. 4, R1 P8: Upstream, wetland 

• 

Wpt. 4, R1 P9: Downstream, wetland 

• 
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POWERTECh (USA) INC.

Upland, non-wetland
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W5, R1 P5: Upland, non-wetland 

• 

W6, R1 P16: View of the drainage 

• 
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POWERTECh (USA) INC.9

Upstream, wetland

', RI P18: Downstream
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POWERTEdt (USA) INC. 

• 

W7, R1 P17: Upstream, wetland 

• 

W7, R1 P18: Downstream 

• 7 



POWERTECh (USA) INC.

9: Upstream, wetland

8

W8, R1 P19: Upstream, wetland 

• 

W8, R1 P20: Downstream, wetland 

• 
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rPOWERTECIh (USA) INC.

: Upstream depression, wetland

W cI, K1 Iz4: uownsiream aepression, weilana
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W9, R1 P23: Upstream depression, wetland 

• 

W9, R1 P24: Downstream depression, wetland 

• 
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POWERTECh (USA) INC.

r"i: uownszream, weuano

Upstream, wetland

10

~ 
. OWERTECh (USA) INC. 

W10, R2 P1: Downstream, wetland 

• 

W10, R2 P2: Upstream, wetland 

• 
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POWERTECh (uSA) INc.

11

W11, R2 P3: West 

• 

W11, R2 P4: East 

• 
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(USA) INC.

KZ rI: west, non-welana
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@ 
. OWERTECh (USA) INC. 

W12, R2 P5: West, non-wetland 

• 

W12, R2 P6: East, non-wetland 

• 
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POWERTECh (USA) INC.

13

c$h 
1J{P 

POWERTECIt (USA) INC. 

• 

• 

• 

W14, R2 P7: Upstream, wetland 

W14, R2 P8: Downstream, wetland 
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~POWERTECh (USA) INC.

14

W14, R2 P9: General area of PEMC 

• 

W15, R2 P12: Upstream, wetland 

• 
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POWERTECh (USA) INC.

<i4- k

ownstream, wetland
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e OWERTECh (USA) INC. 

W15, R2 P13: Downstream, wetland 

• . . 

Wpt. 22, R2, P14: Upstream wetland 

• 
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POWERTECh (USA) INC.

mwnsirearn, wevana

P18: Upstream, wetland
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Wpt. 22, R2, P15: Downstream, wetland 

• 

W16, R2 P18: Upstream, wetland 

• 16 



POWERTECh (USA) INC.

r-i ir: uownsiream, weiiano

Upstream, non-wetland
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W16, R2 P19: Downstream, wetland 

• 

W17, R2 P22: Upstream, non-wetland 

• 
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POWERTeCh (USA) INC.0

Jwnbiredn, rlun-weticnu
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POWERTECIt (USA) INC. • 

W17, R2 P23: Downstream, non-wetland 

• 

Wpt. 26, R2 P24: Similar to W18, wetland 
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o POWERTECh (USA) INc.

VV1O, K.1 rI-: uownstream, wetiana
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. OWERTECh (USA) INC. 

I 
I 

• 

I. 
I 

W18, R3 P1 : Upstream, wetland 
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POWERTECh (USA) INC.

20

W19, R3 P3: Northwest, non-wetland 

• 

W19, R3 P4: East, non-wetland 

• 
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lePOWERTECh (USA) INC.

VVpt. Za, Ki rb: uepression, non-weuana
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. OWERTECh (USA) INC. 
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f \ " ~ 

> ' 

Wpt. 27, R3 P5: Drainage, non-wetland 

• 

Wpt. 29, R3 P6: Depression, non-wetland 

• 
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(USA) INC.

epresslon, non-weuano
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fiOWERTECh (USA) INC. 

Wpt. 29, R3 P7: Depression, non-wetland 

• 

W20, R3 P8: Upstream, wetland 

• 
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POWERTECh (USA) INc.

R3 P9: Downstream, wetland
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POWERTEdt (USA) INC. • 

W20, R3 P9: Downstream, wetland 

• 

W21, R3 P10: Upstream, wetland 

• 23 



POWERTECh (USA) INC.

W21, R3 P12: Bridge
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e POWERTECh (USA) INC. 

W21 , R3 P11 : Downstream, wetland 

e 

W21 , R3 P12: Bridge 

e 
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POWERTECh (USA) INC.

wZZ, K r-1i4: uownstream, wetlana
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W22, R3 P13: Upstream, wetland 

• 

W22, R3 P14: Downstream, wetland 

• 
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POWERTECh (USA) INC.

r- f; :up5lream, wexiana
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W23, R3 P17: Upstream, wetland 

• 

W23, R3 P18, Downstream, wetland 

• 
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(USA) INC.

•3: upstream, non-wexiana

downstream, non-wetland
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Wpt. 35, R4 P23: Upstream, non-wetland 

• 

Wpt. 35, R4 P24: downstream, non-wetland 

• 
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POWERTECh (USA) INC.

P1: Upstream, non-wetland

P2: Downstream, non-wetland
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e OWERTECh (USA) INC. 

--_...---,..--

W25, R4 P1 : Upstream, non-wetland 

• 

W25, R4 P2: Downstream, non-wetland 

• 28 



(USA) INC.

wvzt, K4 rvs: upstream, non-weuana

W26, R4 P4: Downstream, non-wetland
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W26, R4 P3: Upstream, non-wetland 

• 

W26, R4 P4: Downstream, non-wetland 

• 
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(USA) INC.

Wvz, K(4 vii: upstream, non-weuana

W27, R4 P12: Downstream, non-wetland
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~ 
e OWERTECJt (USA) INC. 

W27, R4 P11 : Upstream, non-wetland 

• 

W27, R4 P12: Downstream, non-wetland 

• 
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