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EXECUTIVE SUMMARY

Introduction

The WesternArea PowerAdministration(Western)is proposingto rebuild,operate,andmaintain
a 115-kilovolt(kV) transmissionlinebetweenthe BigGeorgeand Carter MountainSubstations
innorthwestWyoming(ParkandHot SpringsCounties). The projectarea is shownon Map S-1.
Thisenvironmentalassessment(EA)waspreparedincompliancewiththeNationalEnvironmental
PolicyAct (NEPA) and the regulationsof the Councilon EnvironmentalQuality (CEQ) and the
Departmentof Energy(DOE). DOE is responsiblefor approvalof the ProposedAction. The
Bureau of Land Management (BLM) is a cooperatingagency in the NEPA review and is the

Federal agency responsiblefor grantingrights-of-way(ROWs) acrosspublicland.

Purposeand Need

The existingBigGeorge to Carter Mountain69-kV transmissionlinewas constructedin 1941 by
the U.S. Departmentof Interior,Bureauof Reclamation,with110copperconductoronwood-pole
H-framestructureswithoutan overheadgroundwire. The lineshouldbe replacedbecauseof the
deterioratedconditionof the wood-poleH-frame structures.Becausethe linelacksan overhead
groundwire, it is subjectto numerousoutagescausedby lightning.The linewillbe 54 yearsold
in 1995,whichisthe targetdatefor linereplacement.The normalservicelife of a wood-poleline
is 45 years.

No ActionAlternative

Under the No Action Alternative,no new transmissionlines wouldbe built in the projectarea.
The existing69-kV transmissionlinewouldcontinueto operatewithroutinemaintenance,withno
provisionsmade for replacement.

The primaryadvantageof thisalternativeisthat no new investmentwouldbe made. Additional
environmentalstudies,design summaries,etc., would not be required. However, under this
alternative,the existing69-kV transmissionline wouldcontinueto be susceptibleto numerous
outages caused by lightningstrikes. Susceptibilityto lightningstrikes has resulted in poor
reliabilityof electricalservice. Deterioratedwoodpoleswouldalsoneedto be replacedto reduce
hazardsto Western'semployeesand the public.
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Other Alternatives

Westernconsideredaddinglightningarrestersand dual overheadgroundwiresas twoalternatives
for reducinglightningoutages. However, the magnitudeof these investmentsfor a line with
physicallydeterioratingpoleswas notconsideredprudent.

Western also considered replacingthe transmissionline with a line at the same voltage.
However,for an additional15 percentinvestment,a 115-kV linewithup to three timesthe power
deliverycapabilitycould be constructed. This would also eliminate future constructionand
associatedenvironmentalimpacts.Undergroundconstructionwasalsoconsideredbuteliminated
becauseof increasedcostsand environmentalimpacts.

In responseto publicinterest,Western also consideredconstructinga new line parallel to the
existingline (before removingthe existingline) in order to maintain service. However, it is
possibleto maintain service without parallel constructionand the associatedenvironmental
impacts. Western alsoconsideredrebuildingthe lineentirelyalongthe existingROW bu'_chose
the ProposedAction,sincevisualimpactsalongtheexistingroutewouldbe reducedby rerouting
a 2-mile sectionbehinda ridgelinelocatednorthof the Carter MountainSubstation.

Finally,energy conservationwas consideredbut will not meet the purposeand need of the
project,that is, to eliminatelightningoutagesand replacedeterioratedstructures.

ProposedAction

Western proposesto removethe existing28.2-mile-longBig George to Carter Mountain69-kV
transmissionline,between WyomingMunicipalPowerAgency'sBigGeorgeSubstationsouthof

Cody, Wyoming, and Tri-State's Carter Mountain Substationlocated south of Meeteetse,
Wyoming. Western would then replace the 69-kV line with a line constructedto 115-kV
standards,but wouldinitiallyenergizeit at 69 kV. Operationat 115 kV woulddepend on future
transmissionsystemneeUsin northernWyoming. No additionallandwouldbe requiredfor the
terminals. The existingtransmissionline has a 40-foot ROW; Western wouldacquire a new
80-footeasement for the new 115-kV transmissionline.

Western'sproposedroutefor the115-kV line is28.3 mileslong. The proposedtransmissionline
structureswouldbe single circuit,wood-pole, H-frame structures.Constructionof the line
wouldrequireapproximatelyI year and isscheduledfor 1994. The peakconstructionworkforce
is estimatedto be 25 to 35 workers.
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The existing transmissionline route is shown on Map S-1. Routingoptionsare limited because

ofthe need to serve the existingtapsand substationsassociatedwith the line. Western provides
electricalservice at the Hoodoo,Pitchfork,and MeeteetseTaps, which are all connected to the

BigGeorge to Carter Mountaintransmissionline. Two milesof line located immediatelynorthof
theCarter MountainSubstationwouldbe relocatedto reducevisibilityfrom Highway 120. Minor
realignmentsmay also be necessarydue to the WyomingDepartment of Highway'splanned
wideningof Highway120.

Western'sgoal is to buildthe transmissionlineina locationthat wouldminimizeimpactsbut still
providereliableelectricalservice.

Comparisonof Alternatives

The environmentaldifferencesbetweenWestern'sproposedrouteandWestern'sexisting69-kV
transmissionline ROW are minor. Table S-1 comparesfeatures of the two routes. Western's
proposedroutewouldbe visiblefrom Highway120 for 1.0 milelessthantheexisting69-kV route.
This is achieved by locatingthe line behinda ridge as it approachesand enters the Carter
MountainSubstation.

The No Action Alternative and the Proposed Action would have similar impacts over the
long-term.LanddisturbanceimpactsassociatedwiththeProposedActionwouldoccurwithinone
seasonacross a broadarea. The No ActionAlternativewouldresultin impactswithinsmaller
areas, but wouldoccurthroughseveralseasonsand overa periodof years.

AffectedEnvironmentand EnvironmentalConsequences

The projectstudy area is located in northwesternWyoming. Environmentalresourceswere
identifiedand evaluated relativeto projectimpacts. Some resourcesdid not require detailed
analysesbecausetheprojectwouldhavenoeffectonthem. These resourcesincludeAirQuality,
Climate,Geology,Groundwater,and Socioeconomics.

The proposedprojectoccursina sparselypopulatedportionof Wyoming.The smallconstruction
workforce(25 to 35 workers)is not expectedto adverselyaffectlocalcommunities. Impactsto
culturalresourcesalong the routewould be avoidedor mitigatedduring construction.Visual
qualityinthe studyarea wouldchangeslightlyas a resultof constructionof the newtransmission
line. The use of nonspecularconductors,and the proposedreroute would minimizevisual
impacts. Impactsto existingland usewouldbe lowto none.

vii



Table S-1

Comparison of Proposed and Existing Routes for the
Big George to Carter Mountain Transmission Line Project

__i_i_i_!_i_._.i_!_Ii!_._%_!_:_!_%_.__ __ _ _ _i_._._

Total linelength(miles) 28.3 28.2

Followsexistingroute (miles) 26.1 28.2

Existingtrail access(miles) 27.9 28.2

Private land crossed(miles) 15.9 15.7

Residenceswithin0.25 mile(number) 8 8

Irrigatedcroplandcrossed(miles) 2.7 2.7

Improvedpasturescrossed(miles) 0.5 0.5

Floodplainscrossed(miles) 0.7 0.7

Perennialwater sourcescrossed(number) 6 6

Structureslocatedwithinfloodplain(number) 3 4

Wetlandsspanned(number) 9 9

Crucialmule deer winter-yearlongrange 11.1 11.1
crossed(miles)

Crucialpronghornwinter rangecrossed 0.6 0.6
(miles)

NationalRegister-eligiblearchaeologicaland 4 4
historicalsitesaffected(number)

Sensitive(VRM Class il) scenicareas 1.8 1.8
crossed(miles)

Line visiblefromHighway 120 (miles) 9.9 10.9

Moderate (15 - 30%) slopescrossed(miles) 1.9 1.9

Excessive(>30%) slopescrossed(miles) 0 0

VIII
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Since the Proposed Action would use existing access trails over 95 percentof itslength,impacts
normallyassociatedwith new constructionwould be greatly minimized. Approximately30 to
50 percent(12 to 15 miles)of the existingtrailswouldrequirerepair. A totalof 3 milesof new
trailswouldbe neededfor projectconstruction.Of those 3 miles, approximately1 mileof new
accesstrail wouldbe locatedalongthe proposedlinenorthof the Carter MountainSubstation.

Sincethe existingtrailsystemwouldbe usedand disturbedsiteswouldbe reseeded,impactsto
vegetationand wildlifeare expectedto be minimal. Projectconstructioncouldimpactwintering
and migratingmule deer and pronghorn;however,constructionschedulingwould reduce or
eliminatepotentialimpacts.

The federally endangeredbald eagle wintersand forages along the GreybullRiverwithinthe
projectarea. The new overheadgroundwire would increasethe potentialfor birdcollisions,
includingprotectedspeciessuchas the baldeagle. Westernwouldinstallaerialmarkerballsat
the GreybullRivercrossing,whichwouldreducepotentialbirdcollisionhazards.

The federallyendangeredblack-footedferretmayoccurin prairiedogcolonieslocatedalongthe

transmissionline ROW. Western would conductblack-footedferret clearance surveys,as
directedby the U.S. FishandWildlifeService (USFWS), within1 year of constructioninitiation.
If ferrets are discovered,Western would consultwith the USFWS to eliminateor minimize
potential impactsto ferrets. The proposedprojectwould not affect the federally endangered
peregrinefalcon,whoopingcrane, or graywolf.

The proposed transmissionline would span over surface water resources;therefore, no
measurableeffects on water quality are expected. Three structureswould be located in the
floodplainsof Meeteetse Creekand the GreybullRiver. One less structurewouldbe locatedin
the floodplainwhen comparedto the existingtransmissionline.
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1.0 PURPOSE AND NEED

1.1 Introduction

The WesternArea PowerAdministration(Western)isoneof fivepowermarketingadministrations
within the Department of Energy (DOE) responsiblefor the transmissionand marketingof

hydroelectricpower from Federal dams in the United States. Western is responsiblefor the
Federal electricpower marketingand transmissionfunctionsin 15 centralandwesternstates.

Western isproposingto construct,operate,andmaintainapproximately28.3 milesof 115-kilovolt
(kV) transmissionline from WyomingMunicipalPowerAgency'sBigGeorgeSubstationlocated
south of Cody, Wyoming, to the Tri-State Generation and TransmissionAssociation, Inc.
(Tri-State)CarterMountainSubstationlocatednearMeeteetse,Wyoming(Parkand Hot Springs
Counties). This environmentalassessment(EA) was preparedincompliancewith the National
Environmental Policy Act (NEPA) and according to the regulations of the Council on
EnvironmentalQuality(CEQ) andthe DOE (10 CFR Part 1021). DOE is responsibleforapproval
of the ProposedAction. The Bureauof LandManagement(BLM)is a cooperatingagencyinthe
NEPA review for the projectand is the Federal agency responsiblefor grantingrights-of-way
(ROWs) acrosspublicland.

1.2 Purpose and Need

Western providesTri-State and PacifiCorp with electrical service at the Hoodoo Tap, the
Meeteetse Tap, and the PitchforkTap, which are all connectedto the Big George to Carter
Mountain69-kV transmissionline. Western needsto safelyand reliablyoperateand maintaina

highvoltagetransmissionlinebetweenthe BigGeorgeandCarter Mountainsubstationsinorder
to serve theseexistingtapsand substations.Westem alsoneedsto plan for economicalfuture
usesof the transmissionsysteminnorthernWyoming. Studiesof thistransmissionsystemusing
computermodelingtechniquesshow that thisstretchof line may be requiredto operateat 115
kV sometimewithinits service life. Becausethe costof constructinga transmissionlineto 115-
kV standardsis not prohibitivelyhigherthan thecostof constructinga new 69-kV line,Western
has determinedthat it wouldbe morecosteffectiveto rebuildthis lineto 115-kV standardsthan
to 69-kV standards.
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The existing 28.2-mile-long Big George to Carter Mountain 69-kV transmission line was
constructedin 1941 by the U.S. Departmentof Interior,Bureauof Reclamation,with 1/0 copper
conductoron woodpole,H-framestructureswithoutan overheadgroundwire. The transmission
line willbe 54 yearsoldwhen it is scheduledto be replacedin 1995. The normalservicelife of
a wood-poleline is45 years. Becauseof itsage, mostof the poleson the existinglineare inan
advancedstateof shellrotto a depthof 1 to 2 inchesfor theirentirelengthsand circumferences.
Shell rot is a progressivefungal conditionin which the exterior,or "shell," of the wood-poles
deterioratesand ultimatelycrumblesand falls away. Shell rotcreatesa hazard to maintenance
personnelclimbingthe wood polesand increasesthe potentialfor structurefailures.

The existing 69-kV transmissionline lacks overhead ground wires, making the line very
susceptibleto lightning-causedoutages. Outages have been so frequent that Tri-State has
requestedthat the line be disconnectedfrom the Carter'MountainSubstation,which currently
serves numerousoil wellsin the projectarea. When lightningstrikesthe transmissionline, the

oilpumpsshutdownand mustbe manuallyrestarted. Lightningsurgesalsocan cause damage
to the newerelectroniccontrolsfor oil pumps. The presentlinehas had 28 outagesin the past
3.5 years,whichis unacceptableservice to the customersserved by the line. An upgradedline
willneed an overheadgroundwire to protectagainstmostlightning-causedoutages.

Age also has caused the 1/0 copperconductorto become soft and lose strength. The soft
conductorhas saggedto near criticalclearancesinseverallocations,requiringexistingstructures
to be replacedwithtaller structuresor additionalstructuresto be erectedto maintainclearance.

1.3 Public Involvement

A publicmeetingwas conductedin Meeteetse,Wyomingon September1, 1992. The purpose
of the meeting was to describe the project, purpose and need, preliminaryenvironmental
concerns,EA preparation,NEPA process,and projectscheduleand sequencing,and to solicit
inputfrom the public. Concernsand questionswere expressed regardingunreliableenergy
supplyand its effect on oil and gas productionand small businesses;constructionschedule;
projectalternatives,includingROW placement,croplandavoidance,and lightningprotection;
substationupgrades;powerexport;geologichazards;ROW expansion;magneticfieldexposure;
effectsfrom increasedaccessalong the projectROW; and the EA reviewprocess.
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2.0 ALTERNATIVES INCLUDING THE PROPOSED ACTION

2.1 No Action Alternative

Under the No ActionAlternative,no changeswouldoccurto the presentBigGeorge to Carter
Mountain69-kV transmissionline. The line wouldcontinueto operatewithpolesand structure
componentsbeingreplacedas necessary. Lightningoutageswouldcontinueto interruptservice.

2.2 Alternatives Considered but Eliminated from Detailed Analysis

2.2.1 Lightning ArresterPlacement on the Existing Big George to Carter Mountain
69-kV Transmission Line

This alternativewouldrequirethe installationof three lightningarrestersat every third structure
on the existing Big George to Carter Mountain 69-kV line to eliminate the impact of

lightning-causedoutages. Thisalternativewouldreducetheunacceptablevoltagelevelscaused
by lightningstrikes. The estimatedcostfor placinglightningarresterson theexisting69-kV line

is $146,833. Expendituresof this magnitudeto mitigateelectricalperformanceof a line that
needsto be replacedbecauseof itsphysicaldeteriorationis not consideredprudent.

2.2.2 DualOverhead Ground Wire Placement on the Existing Big George to Carter
Mountain 69-kV Transmission Line

This alternativewould require the installationof two overhead groundwires and associated
hardwareon each structureof the existingBig George to Carter Mountain69-kV transmission
line. This alternativewouldreducethe unacceptablevoltagelevelscausedby lightningstrikes.
The estimatedcostfor installationof twooverheadgroundwiresand associatedhardwarewould
be $354,684. As discussedin Section2.2.1, expendituresof thismagnitudeto mitigateelectrical
performance of a line that needs to be replaced because of its physicaldeteriorationis not
consideredprudent. The installationof the equipmentwould occur in approximately1.5 to
2 years, whichis the same periodthat the proposedtransmissionlinewouldbe constructed.

2.2.3 Inkind Replacement of the Existing Big George to Carter Mountain 69-kV
Transmission Line

Thisalterr,ativewouldreplacetheexistingBigGeorgeto CarterMountain69-kV transmissionline
with a new 69-kV line. The line wouldbe constructedfrom the BigGeorge Substationto the

2-1
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Carter Mountain Substation. This alternative would provide acceptable voltage levels during

single contingencyoutagesand solvethe maintenanceand safetyproblemsassociatedwiththe
existingline. However,for onlya 15 percenthigherinitialcostto buildthe lineat 115-kV versus
69-kV ratings,the linewouldhave up to three timesthe power deliverycapability,whichwould
providea marginfor future transmissionsystemneeds in northernWyoming.

2.2_4 Parallel Construction Sequence

Underthis constructionsequence,new constructionwouldoccurbetween the Big George and
Carter MountainSubstationson a new right-of-way(ROW) parallelto theexistingBigGeorge to
Carter Mountain69-kV line. The existing69-kV line wouldremain energized. This sequence
wouldrequirenew ROW purchasesandpotentiallyincreaseenvironmentalimpacts. Locationof

the new lineon new ROW alsowouldcreatedifficultiesinavoidingoxistingirrigationequipment.
Since segmentsof the existing69-kV linecan readilybe takenout of service for replacement,
constructingthe new line parallelto the existinglineis notconsideredviable.

2.2.5 Underground Construction

Undergroundconstructionis usedprimarilywithdistributionlines. Withthesetypes of lowvoltage
lines, insulatingeach phase conductorand dissipatingthe heat from the conductorcan be
accomplishedwith relativeease. With lines of greater voltage, such as a 115-kV line, these
problemsare difficultto overcome. Therefore,the costsare greater,as much as ten timesthe
costof overheadconstruction.Undergroundconstructionis usuallydone in denselydeveloped
"downtown"areas where the costs are outweighedby the costs and difficultyof obtaining
above-groundROW.

Undergroundtransmissionlines have some environmentaladvantages over conventional
overhead lines. Visual impactswould be less. The ROW required is much narrower, and
therefore,some landuse impactsandROWacquisitioncostswouldbe reduced.Birdlossesfrom
collisionswithconductorsand shieldwireswouldbe eliminated.

Certain environmentalimpacts are increased when undergroundlines are compared with
overheadlines of similarcapacity. The decreasedvisual impactwouldbe partly offset by the

needfor oilcoolingsystempumpingandpressurizingfacilitiesat intervalsofabout15 milesalong
the line in level terrain. In mountainousterrain,facilitieswouldneed to be located at closer
intervals. A new routeanda new ROW wouldlikelybe requiredfor undergroundconstruction.

Undergroundconstructionresultsin a continuouszone of disturbancealong the ROW, with
potentiallyadverse impacts to soils, water, culturalresources,and biologicalresources. In

2-2
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addition, access for maintenancewouldbe requiredalongtheentirelengthof the ROW, notjust
at intervalsas at the structuresitesof an overheadline.

The reliabilityof overheadandundergroundlinesare probablycomparable. While underground
lines are immuneto the effects of weather, theyare susceptibleto damage from geologicor
subsoilinstabilitiesandto mechanicalfailureof theircoolingsystems.A failureinan underground
systemoften resultsin a power outageof severaldays or even weeks, since line failuresare
difficultto locate and repair. In contrast,overheadline outagescan often be repairedwithin
hours.

Thedifferencesbetweenundergroundandoverheadlineconstructionandoperationaredramatic.
A publicationbytheBonnevillePowerAdministration(Departmentof Energy[DOE] 1980) reports
that undergroundlines(of the voltagebeingconsideredhere) are generallysevento eighttimes
as costlyas comparableoverheadlines. A morerecentpublicationby the DOE reportsthatthe

costof undergroundinga 115-kV transmissionline wouldbe roughlyeight to 10 times the cost
of constructingan overheadsystemof comparablecapability(DOE 1982).

Undergroundconstructionis generally used only at distribution(lower) voltages,where the
problemsof heatdissipationare far less severe,or for distancesof notmorethan a few milesin
intensivelydevelopedurbanareas,extremelycriticalscenicareas,or areaswhereoverheadlines
would have a verysevere impactfrom birdcollisions.

Forthe abovemasons,undergroundingof any of theelementsof the proposedtransmissionline
was not consideredfurther as an alternative.

2.2.6 Energy Conservation

As part of itsmarketingpolicies,the WesternArea PowerAdministration(Western)encourages
energyconservationthroughthe promotionof efficientandeconomicusesof energy,andthrough
theuseof renewableresourcessuchas hydro,wind,solar,andgeothermalenergysources.This
policyis embodiedinWestern'sConservationandRenewableEnergy(C&RE)Program (46 Fed.
Reg. 56, 140 [1981]).

Energyconservationprogramshave the advantageof reducingenergyconsumptionand have
no significantenvironmentalimpacts. However,the purposeand need for the Big George to
Carter Mountain115-kV transmissionline project cannotbe met throughenergy conservation.
Project need is based on reliabilityand deterioration. Energy conservationonly affects the
demandfor energybutdoes notprovidethe meansfor transferringelectricpower. It cannotbe
consideredas an alternativeactionfor meetingthe stated projectneed.
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2.3 DescripUon of the Proposed Action

Westernproposesto replacetheexistingBigGeorge to Carter Mountain69-kV transmissionline
witha line builtto 115-kV standards(477 KCM ASCR conductor)betweenWyomingMunicipal
PowerAgency'sBigGeorge Substationlocatedsouthof Cody,Wyoming,andTri-State'sCarter
Mountain Substation located near Meeteetse, Wyoming. This alternative would correct
maintenanceand safetyproblems.

Western also proposesto rebuildthe existingMeeteetse, Pitchfork,and Hoodoo 69-kV tap
structures.The transmissionlinewouldbe operatedat 69 kV althoughinthe futureoperationat
115 kV may be needed. At this time,operationof the line at 115 kV is speculative. However,
ifthe transmissionline isoperatedat 115 kV, it maybe necessaryto upgradeseveralsubstations
and transmissiontaplines. These upgradeswouldinclude8 milesof tapline between Pitchfork
Tap and PitchforkSubstationandthe Meeteetse and PitchforkSubstations. Shouldthe system
be upgradedfor operationat 115 kV, the environmentaleffectswouldbe evaluatedat that time
undera separate environmentalprocessas requiredby the NationalEnvironmentalPolicyAct
(NEPA).

Map 2-1 shows the projectarea; Map 2-2 (locatedat the back of this document)presentsthe

existing69-kV transmissionlineroute,existingandnew accesstrails,and routemodificationsthat
were identifiedduringthe routeevaluationprocess. Routingoptionsare limitedbecause of the
needtoserve theexistingtapsandsubstationsalongthe line. The 2.2 milesof linelocatednorth
of the Carter Mountain Substationwould be relocatedto reduce visibilityof the line from

Highway120 (see Map 2-2). Minorrealignmentsalongthe routealsomay be necessarydue to
the planned wideningof Highway120. Western's goal is to build the transmissionline in a
locationthat wouldminimizeimpactsbut stillprovidereliableelectricalservice.

The existingtransmissionline has a 40-foot ROW; Western would acquire a new 80-foot
easementfor the 115-kV trCnsmissionline. A widerROW wouldbe requiredfor the proposed

transmissionlinebecausegreaterelectricalclearanceis requiredfor a 115-kV line. Modifications
to the existingterminalfacilitieswouldbe requiredat a futuredate when the line is energizedat
115 kV. All terminalfacilitieswouldbe constructedwithinthe existingsubstations.

As part of the ProposedAction, Western would remove the existingBig George to Carter
Mountain69-kV transmissionline. The proceduresfor removalof the old line wouldbe similar
to thosedescribedfor theproposedlineinSection2.3.1.6, Abandonment.The woodpoleswould
be cutoff at or belowthe groundto minimizedisturbanceassociatedwith pole removal. Along
the segmentwherethe linewouldbe removedand not replaced(northof the Carter Mountain
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Substation), Westernwouldrelinquishinterestintheeasementandreturnall rightsto theowners
of the underlyingfee title. The existingBigGeorge to Carter Mountain69-kV transmissionline
mustbe disconnectedfrom Tri-State'sCarter MountainS_Jbstationduringthisperiodto prevent
lightning-causedoutagesto Tri-Statecustomersservedout of the Carter MountainSubstation.
Constructionof the ProposedActionwouldbeginat the Carter MountainSubstationprogressing
sequentiallytoward the Big George Substation. This constructionsequencewouldallow the
removalof the linesectionfromthe Carter MountainSubstationto theMeeteetseTap, while the
Carter MountainSubstationis disconnectedfrom the existingBig George to Carter Mountain
69-kV line. Each newlyconstructedsegmentwouldthenbe energizedandworkwouldprogress
on removal of the next portionof existingline. Provisionswould be made to "shoofly"the
transmissionlinearoundtheexistingMeeteetse,Pitchfork,and Hoodootapsto allowreplacement
of the tap structures.A shooflyinthiscase is theplacementof a poleandequipmentaroundtap
locationsthat allowthe circuitto maintainservice.

2.3.1 Transmission Facilities

2.3.1.1 Design Characteristics

Physicalcharacteristicsof the proposedfacilitiesare shownon Table 2-1. Western designs,
constructs,operates,andmaintainstransmissionlinesto meetor exceedtherequirementsof the
National ElectricalSafety Code (NESC), U.S. Departmentof Labor OccupationalSafety and
HealthStandards,and Western'sownpoliciesformaximumsafetyandprotectionof landowners,
their property,and the public. All permanentimprovementsin proximityto the line, such as
fences, gates, and metallicstructures,wouldbe groundedin accordance with existingcodes.
Western's 115-kV designmeetsand/orexceeds raptorprotectionguidelinesestablishedby the
Raptor ResearchFoundation(Olendorffet al. 1981).

The proposedtransmissionlinestructureswouldbesinglecircuit,wood-pole,H-framestructures.
The structuretype isdepictedinFigure2-1. Insulatorswouldbe attachedtoa horizontalmember
(cross-arm)nearthe topof each structure. Conductorswouldbe attachedto the insulators.The
nonspecularconductorswouldconsistof steelstrandsencasedbyaluminumstrands. Insulators
would be made of porcelainor a polymermaterialand wouldbe lightbrown or gray in color.
Overheadgroundwireswouldbe installedat the top of the structureto provideprotectionfrom
direct lightningstrikes.
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Table 2-1

Typical 115-kV Transmission Line Design

........ _ _..... _-__ _ -__......._ ............ _..... _ .........................._!_._:_:_i_._i_i_ii_i_!_._:_i__!_ _

Voltage: linedesign 115-kV
initialoperation 69-kV

ROW width(feet) 80

Span betweenstructures:average (feet) 700

Span between structures:typicalmaximum(feet) 875

Numberof structures/mile(averagespan) 7.5

Heightof structures:average (feet) 52

Height of structures:typical range(feet) 43 to 79

Structurebase area (squarefeet) 45

Land disturbedby constructionat each structurebase 5,600
(maximumin squarefeet)

Milesof lineper conductorstringingsite 2 to 3

Land disturbedat each stringingsite (acres) 1

Minimumgroundclearancebeneathconductorat 120°F (feet) 23

Minimumgroundclearancebeneathconductorat 176°F_(feet) 21

Maximumheightof agriculturalmachinerythat can be safely 15
operatedon the ROW (feet)

Circuitconfiguration Horizontal

Conductorsize (circularmils) 477,000

_Maximumexpectedtemperature.
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2.3.1.2 Right-of-Way Needs

Typically, an 80-foot ROW width would be needed for the 115-kV single-circuitline to meet the
clearance requirementsof electricalsafety codes,to provideworkingspace for maintenance
activities,and to protectbuildingsor otherstructuresnear the ROW from electricalhazards.
Additionaleasementswouldbe acquiredforthe proposedROW and for roadsandtrailsrequired
for off-ROW accessto and from the line. Easementsacross Federal and state landwouldbe

negotiated with the managing agencies (e.g., Bureau of Land Management [BLM]). All
easements across private landwouldbe acquiredin accordancewith the Uniform Relocation
Assistanceand Real PropertyAcquisitionPoliciesAct of ]970 (PublicLaw 91-646) and other
applicablelaws and regulationsgoverningFederal acquisitionof propertyrights. Landowners
wouldbe paid fair marketvaluefor rightsacquired. Everyeffortwouldbe made to acquirethese

rightsby direct purchase;however, if the necessaryrightscannot be acquiredby negotiated
agreement, eminent domain proceedingswould be institutedto obtain these rights. All
transmissionlineandaccesstraileasementsacquiredwouldprovidefor thepaymentofdamages
causedbythe constructionor maintenanceof the line. Followingconstruction,theROW may be

usedby the landownerfor purposesthat do notcreatea safety hazardor interferewiththe rights
of Western, as set forth in the contractand grantof easementor the declarationof taking.

2.3.1.3 Construction

Construction of the proposed transmissionline would begin with disconnectingthe existing Big

George to Carter Mountain69-kV line from the Carter MountainSubstationand removingthe
existing69-kV transmissionline betweenthe Carter MountainSubstationand Meeteetse Tap.
Constructionwould progresstowardthe Big George Substationsequentiallywith removal of
individuallinesegmentsfollowedbyconstructionof thenewtransmissionlinesegment.Provisions
would be made to shooflythe transmissionline aroundthe existingMeeteetse, Pitchfork,and
Hoodootapsto allowreplacementof the tap structures.

Construction of the proposed transmissionline would includethe followingsequential activities
performed by small crews progressing along a length of line:

• Surveying;
• Accesstrail repair/improvement;
• Demolition and removal of existing transmission line;

• Structure site clearing/grading;
• Construction materials hauling;
• Excavation of pole holes;
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• Structure assembly/erection:
• Groundwire and conductorstringing;and
• ROW cleanupand restoration

The approximatenumberof personneland equipmentrequiredfor constructionof theprojectis
showninTable 2-2. The peak work force is estimatedto be 25 to 35 workers. Constructionof

the line would require approximately1 year and is scheduledfor fall of 1994. The acres of

disturbanceassociatedwithconstructionare shownin Table 2-3 by projectactivity.

Surveying.Surveyworkwouldlocate the transmissionlinecenterline,determineaccurateprofiles
along the centerlines,locatestructures,and determinethe exact.locationand roughprofilesof
accesstrails.

Access. Access along the ROWs would be required for the construction,operation, and

maintenanceof the proposedtransmissionsystem. Accessby heavy constructionvehiclesand
equipmentto each structuresite wouldbe required,but not necessarilyalongthe entire length
of the ROW. Whereverpossible,accessto the ROW andeach structurewouldbe by existing
roadsand trails. Mostof the new transmissionlinewouldbe builton theexistingROW, where
road or trail accessalreadyexists. At mostlocationsthese accesstrailsare locatedwithinthe
existingROW. Map 2-2 (locatedat the backof thisdocument)depictsthe accesstrail_to the

proposedand existingtransmissionline ROWs.

Approximately30 to 50 percent(12 to 15 miles)of the existingaccesstrail systemwould be
repairedto allowconstructionequipmentto reachstructuresites. In somelocations,particularly
on steep slopes, brokenterrain, and drainageways,the existingroads and trails may require
improvement(i.e., grading,widening,or culvertingof drainagewaycrossings)to allowpassage
of constructionequipment. Dry Creek drainage (mileposts[MPs] 6.8-7.55) may require
improvedaccessto avoiderodedstreambanksandwetlandspresentwithinthisarea. A second
area that may requirebotha new and/or improvedaccesstrail is locateddirectlynorth of the
Carter MountainSubstation(MPs 26.1-28.3) alongthe proposedROW realignment.

An estimated 3 miles of new access trails would be required for project constructionand

operation. New accesstrailsare depictedfor the proposedrerouteon Map 2-2, locatedat the
back of thisdocument. The majorityof new accesstrailswouldbe constructedas short spurs
leadingfrom existingroadsto structuresites.

New accesstrailswouldbe routedto minimizedamageto terrainand vegetation. Trailswould
be alignedto crossintermittentdraingesat rightangles,whereverpossible,andwouldnormally
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Table 2-2

Typical Personnel and Equipment
for Transmission Line Construction

Surveying 4 Pickuptrucks

Accesstrailconstructionand structuresite
grading 2 Dozeror blade,pickuptrucks

Demolitionand removalof existing 4 - 6 1-3 hydrocranes,4-6 pickup
transmissionline trucks,1-3 flatbedtrucks

Clearingof ROW, constructionyard, wire
handlingsite,and structuresite 2 Dozer or blade, pickuptrucks

Materialshauling 8 - 12 2 tractortrailers,2 hydrocranes,
3 pickuptrucks,2 flatbedtrucks

Foundationexcavation 4 - 8 2-4 tractorswithaugers,
2-4 pickuptrucks,2 backhoes

Structureassembly 6-12 1-3 hydrocranes,4-6 pickup
trucks,1-3 flatbed trucks

Structureerection 4 - 6 1 crane (50- to 100-ton
capacity),2 pickuptrucks

Groundwireand conductorstringing 5 - 10 Reel trailer,tensioner,puller,
digger,winchtruck,pickup
trucks,high-reachdozers
(buckettrucks)

Cleanup 3 - 6 Flatbedand/orpickuptrucks

Seeding 3 Discplowwithtractor,drill
seederor hydroseeder,pickup
truck,flatbedtruck

Note: Mostof the activitiesaboveare expectedto progresssequentially,andthe peaknumberof people
in the area at any one time is expectedto be 25 to 35.
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Table 2-3

Surface Area Disturbed During Construction of
the Big George to Carter Mountain Transmission Line Project

New accesstrails required_ 3.0 4.3 4.3
i

Existingtrailsrequiringrepair_ 15.0 22.0 22.0

Structuresites_ N/A 27 0.2

Conductorstringingsitess N/A 11 N/A

Stagingareas (2 required) N/A 10 N/A

1Basedon a total line length of 28.3 miles. Currentlyabout 1 mile of new access, located alongthe
proposedreroute,has been identifiedon Map 2-2. It is anticipatedthat anadditional2 milesof spur roads
willbe necessaryto accessnew structurelocations.

_Newaccesstrailwidthwouldbe 12 feet. Bladingwouldbe keptto theminimumnecessaryfor construction
access. Accesstrialswoulddisturbpastureand rangeland;wetlandand riparianareaswouldbe avoided.

_Existingtrails requiringrepair includeabout 30 to 50 percentof the existingtrails,or between 12 and
15 miles. Only areas with erosionproblemsor areas not passableto constructionequipmentwouldbe
repaired.

_Averagespan betweenH-frame woodpole structureswouldbe 700 feet and land disturbanceduring
constructionat each structurewouldbe 5,600 squarefeet. A total of 211 structureswouldbe erected.
Each structurewouldpermanentlyoccupyapproximately45 squarefeet.

SAveragemiles of lineper conductorstringingsitewouldbe 2.5 miles. Landdisturbanceat each
conductorstringingsite wouldbe 1 acre.

N/A = NotApplicable.
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cross withoutculverts,if thiscan be achievedwithouterodingside banks. If a drainageis narrow
with steep, high banks, then a culvert adequately sized to carry the heaviest construction
equipmentand large enoughto carry the highestprojectedrunoffwouldbe installed. Access
trailswouldbe 10 to 12 feet wide on the runningsurfaceand wouldbe outsloped. These trails
wouldbe usedfor construction,butalsowouldbe usedthroughoutthe lifeof the transmissionline

for operationand maintenanceactivities.

Demolitionand Removalof ExistingTransmissionLine. The existingtransmissionlinewouldbe
deenergized, and the conductorswould be removed, followed by removal of all hardware.
Existingpoleswouldbecompletelyremoved(i.e., excavatedfromtheground),if new poleswould
be locatedon the same site. Structuresalsowouldbe completelyremovedin irrigatedfieldsor

pasturelandswhere new structureswere notrequired;abandonedholeswouldbe backfilledand
recompacted.All otherpoleswouldbe cutoffat or belowgroundlevel. Poleswouldbe loaded
on trucksand removedfrom theROW. Somepolesandconductorsmaybe salvagedor soldby
the contractor;otherpolesmay be disposedof in approvedlandfills.

ROW Clearing. Clearingof trees is notexpected. Clearingof othervegetationtypeswouldbe

performedwhere necessaryto provideaccessfor constructionequipment. As part of this task,
gateswouldbe installedwhereveranaccesstrailcrossesan existingfence. Gateswouldbekept
closed but not locked, unless locks are requested by landowners. Constructionof the

transmissionline throughcultivatedareas may result in temporaryloss of crop production.
Landownerswouldbe compensatedfor anyproductionlossesincurredduringROW construction,
and the croplandwouldbe restoredto the originalcondition,as nearlyas practicable.

ConstructionYard and MaterialHandlingSites (Staqin.qAreas). It is estimated that 2 temporary
constructionyards of not morethan 5 acreseach wouldbe required. These areas wouldserve

as reportinglocationsfor workers,parkingspace for vehicles,and storage for equipmentand
materials. It isanticipatedthatyardfacilities,as neededbytheconstructioncontractor,wouldbe
providedat locationsyet to be identified.Theyardfacilitieswouldnotbe locatedon transmission
line ROW. Western wouldspecifyin its constructioncontractthat yard facilitieswouldnot be
establishedin floodplains,wetlands,and knownculturalsites,or near active raptornestsand
importantwildlifehabitats(e.g., prairiedog colonies,crucialdeer winter range).

StructureSite ClearingandGradin,q.At each structuresite,an area wouldbe disturbedby the
movementofvehicles,assemblyof structureelements,andotheroperations.A constructionarea
measuringapproximately75 x75 feet wouldberequiredtemporarilyfor 115-kV structures.Once
structuresare erectedthey wouldpermanentlyoccupya total of 45 square feet.
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ConstructionMaterialsHaulinq. Constructionmaterialswouldbe hauledto the constructionyards
fromthe localhighwayorrailnetworkandthento structuresitesusingtheaccesstrailsdescribed
above.

StructureAssembly/Erection.Erectioncrewswouldassemble the structuresand, usinga large
crane, positionthem in excavations. In general, structureswould be set directlyinto holes
auguredin the ground. The holeswouldbe backfilledand compacted,and excessexcavated
materialspread evenlyaroundor adjacentto the site.

GroundWire and ConductorStrinqinq. Reelsof conductorand overheadgroundwirewouldbe

deliveredto wire-handlingsitesspacedapproximatelyevery2 to 3 milesalongthe ROW. Level
locationswouldbe selectedso littleor no earth movingwouldbe required. These sites may
requirevegetationclearingand wouldbe disturbedby the movementof vehiclesin additionto
otherconstructionactivities. The conductorsand groundwires wouldthen be pulledintoplace
from these locations.

ROW CleanupandRestoration.All structureassemblyand erectionpads not requiredfor normal

maintenancewouldbe gradedto theiroriginalcontouror to blendwithadjacentlandforms.Old
poles,waste constructionmaterials,and rubbishfrom all constructionareas wouldbe collected
anddisposedof at approveddisposalsites. Croplandwouldbe returnedto cultivation,following
construction.The intentwouldbe to restoreall constructionareas as near as feasible to their

originalcondition.Any damaged gatesand fences wouldbe repaired.

ErosionControl and Seedinci. Western would complywith the requirementsof the general
NPDES stormwaterdischargepermitsincethe projectwoulddisturbmorethan5 acres. As part

of thispermit,Westernwouldpreparea pollutionpreventionplanaddressingerosioncontrolsand
measures. In addition,all disturbedareason noncultivatedlandwouldbe reseededto minimize

erosion. Westernwouldconsultwithlandownersand landmanagementagencieson appropriate
seed mixes and techniques.

Safety Program. Westernwouldrequirethecontractorto prepareandconducta safetyprogram
(subjectto Western'sapproval)in compliancewithall applicableFederal,state,and localsafety
standardsand requirements,andWestern'sgeneralpracticesand policies. The safetyprogram

i would include, but not be limited to, procedures for accident prevention, use of protective
equipment, medical care of injured employees, safety education, fire protection, and general
health and safety of employees and the public. Western also would establish provisions for taking

appropriate actions in the event the contractor fails to comply with the approved safety program.
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2.3.1.4 Standard Construction Practices

Western's Standard ConstructionPractices,which would apply to the proposed project,are
presentedinTable 2-4. Additionalsite-specificmitigationmeasuresidentifiedduringtheanalysis
of environmentalimpactsare describedin Chapter4.

2.3.1.5 Operation and Maintenance

The day-to-dayoperationof the linewouldbe directedby systemdispatchersfromthe Loveland,
Colorado,poweroperationscenter. These dispatchersuse communicationfacilitiesto operate
circuitbreakersthat controlthe transferof power throughthe line. These circuitbreakersalso
operate automaticallyto ensuresafety, e.g., inthe event of a structureor conductorfailure.

Western'spreventivemaintenanceprogramfortransmissionlineswouldincluderoutineaerialand
groundpatrols. Aerialpatrolswouldbe conductedfourtimesperyear. Groundpatrolswouldbe
conducted once a year to identify damaged equipment (i.e., structures, insulators, and
conductors). In addition,climbinginspectionswouldbe conductedon an on-goingbasis, with
each structurebeing climbed and inspectedonce every 5 years. Maintenancemay include

repairingdamaged conductors,inspectingandrepairingstructures,and replacingdamagedand
brokeninsulators.Inadditionto maintainingthe transmissionline,Westernwouldmaintaingates
installed by Western on access trials and maintain the access trails to minimize erosion.
Transmissionlines may be damaged by storms,floods, vandalism,or accidentsand require
immediaterepair. Emergencyrepairwouldinvolvepromptmovementof crewsto repairdamage
and replace any equipment. If accesstrails are damaged as a resultof the repairactivities,
Westernwouldrepairthem, as required.

Various practicesmay be usedat structuresand along the transmissionline ROW to prevent
undesirablevegetation. Becauseof the semiarid,sparselyvegetatednatureof theprojectarea,
very minorand infrequentmeasureswouldbe necessaryto controlvegetation. Herbicideswould
normallynot be usedwithinthe transmissionline ROW, unlessrequestedby the landownerfor
the purposesof reducingnoxiousweeds aroundtransmissionline structures. In the eventthat
croplandareas wouldbe impactedby projectoperationalprocedures,the landownerwouldbe
compensatedfor any crop lossesresultingfromthese activities.

2.3.1.6 Abandonment

At theendof theusefullife of theproposedproject,the transmissionlinewouldeitherbe replaced
or removed. In either case, the groundwires, conductors,insulators,and hardwarewouldbe
dismantledand removedfrom theROW. Woodpoleswouldbe cutoffat or belowgroundlevel.
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Table 2-4

Standard Construction Practices

1. The contractorshalllimitthe movementof crewsand equipmentto the ROW, including
accessroutes. The contractorshalllimitmovementon the ROW to minimizedamage to
grazing land, crops,orchards,and property,and shall avoid marringthe lands. The
contractorshallcoordinatewiththe landownersto avoidimpactingthe normalfunctionof
irrigationdevicesduringprojectconstructionand operation.

2. When weather and ground conditionspermit, the contractor shall obliterate all
construction-causeddeeprutsthatare hazardousto farmingoperationsandto movement
of equipment. Suchrutsshallbe leveled,filledandgraded,or otherwiseeliminatedin an
approved manner. Ruts, scars, and compactedsoils in hay meadows, alfalfa fields,
pastures, and cultivatedproductivelands shall have the soil loosenedand leveled by
scarifying,harrowing,disking,or otherapprovedmethods.Damage to ditches,tiledrains,
terraces, roads,and other features of the land shall be corrected. At the end of each
constructionseasonand before final acceptanceof the workin theseagriculturalareas,
all rutsshall be obliterated,and all trailsand areas that are hard-packedas a resultof
constructionoperationsshallbe loosenedand leveled. The land and facilitiesshall be
restoredas nearlyas practicableto their originalcondition.

3. Water turnoffbarsorsmallterracesshallbeconstructedacrossall ROWtrailson hillsides
to preventwatererosionandto facilitatenaturalrevegetationon the trails.

4. The contractorshallcomplywithall Federal,state,and localenvironmentallaws, orders,
and regulations. Prior to construction,all supervisoryconstructionpersonnelwill be
instructedon the protectionof culturaland ecologicalresources. To assistin thiseffort,
the constructioncontractwilladdress:a) Federalandstate lawsregardingantiquitiesand
plants and wildlife, includingcollectionand removal;and b)the importance of these
resourcesand the purposeand necessityof protectingthem.

5. The contractorshallexercisecare to preservethenaturallandscapeandshallconducthis
constru(.'tionoperations so as to prevent any unnecessarydestruction,scarring, or
defacingof the naturalsurroundingsin thevicinityof thework. Exceptwhere clearingis
required for permanentworks,approvedconstructionroads, or excavationoperations,
vegetationshall be preservedand shall be protectedfrom damage by the contractor's
constructionoperationsand equipment.

6. On completionof thework,all workareas exceptaccesstrailsshallbe scarifiedor left in
a conditionthatwillfacilitatenaturalrevegetation,providefor properdrainage,andprevent
erosion.Alldestruction,scarring,damage,ordefacingof the landscaperesultingfromthe
contractor'soperationsshallbe repairedby the contractor.

7. Constructiontrailsnot requiredfor maintenanceaccessshallbe restoredto the original
contourandmadeimpassableto vehiculartraffic.The surfacesof suchconstructiontrails
shallbe scarifiedas neededto providea conditionthatwill facilitatenaturalrevegetation,
providefor properdrainage,and preventerosion.
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Table 2-4 (Continued)
i --

8. Constructionstagingareas shallbe locatedandarrangedin a mannerto preservetrees
and vegetationto the maximumpracticableextent. On abandonment,all storage and
constructionmaterialsand debris shall be removedfrom the site. The area shall be
regraded,as required,so that all surfacesdrainnaturally,blendwith the naturalterrain,
and are left in a conditionthat will facilitate natural revegetation,provide for proper
drainage,and preventerosion.

9. Borrowpitsshall be so excavatedthat water willnot collectand stand therein. Before
being abandoned,the sidesof borrowpitsshall be broughtto stableslopes,withslope
intersectionsshapedto carrythe naturalcontourof adjacent,undisturbedterrain intothe
pit or borrowarea, givinga naturalappearance. Waste pilesshallbe shapedto provide
a naturalappearance.

10. Constructionactivitiesshallbe performedby methodsthat prevententranceoraccidental
spillage of solid matter, contaminants,debris, and other objectionablepollutantsand
wastesintostreamsflowingordrywatercourses,lakes,andundergroundwatersources.
Such pollutantsand wastes include,but are not restrictedto, refuse, garbage,cement,
concrete,sanitarywaste,industrialwaste, radioactivesubstances,oilandotherpetroleum
products,aggregateprocessingtailings,mineralsalts,and thermalpollution.

11. Dewatering work for structure foundationsor earthwork operations adjacent to, or
encroachingon, streamsor water coursesshall be conductedin a mannerto prevent
muddy water and eroded materials from entering the streams or water courses by
constructionof interceptingditches,bypasschannels,barriers,settlingponds,or byother
approvedmeans.

12. Excavated materialor otherconstructionmaterialsshall not be stockpiledor deposited
near or on streambanks, lake shorelines,or otherwater courseperimeterswhere they
can be washed away by highwateror stormrunofforcan inany way encroachuponthe
actualwater sourceitself.

13. Waste waters from constructionoperationsshall not enter streams,water courses,or
other surface waters withoutuse of such turbiditycontrolmethodsas settlingponds,
gravel-filterentrapmentdikes,approvedflocculatingprocessesthatare notharmfulto fish,
recirculationsystemsfor washingof aggregates,or otherapprovedmethods. Any such
waste waters dischargedinto surface waters shall be essentially free to settleable
material. Settleablematerialis definedas that materialthatwill settle from the waterby
gravityduringa 1-hourquiescentdetentionperiod.

14. The contractorshall utilize such practicablemethodsand devices as are reasonably
availableto control,prevent,andotherwiseminimizeatmosphericemissionsordischarges
of air contaminants.
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Table 2-4 (Continued)

15. Equipmentand vehiclesthat show excessiveemissionsof exhaustgases due to poor
engine adjustments,or other inefficientoperatingconditions,shallnot be operateduntil
correctiverepairsor adjustmentsare made.

16. Burningor buryingof waste materialson the ROW or at theconstructionsitewill notbe
allowed. The contractorshallremoveall waste materialsfromtheconstructionarea. All
materialsresultingfrom the contractor'scleadngoperationsshall be removedfrom the
ROW.

17. The contractor shall make all necessary provisions in conformance with safety
requirementsfor maintainingthe flow of publictrafficand shallconducthis construction
operationssoas to offerthe leastpossibleobstructionandinconvenienceto publictraffic.

18. Western will apply necessarymitigationto eliminateproblemsof inducedcurrentsand
voltagesontoconductiveobjectssharinga ROW, to themutualsatisfactionof the parties
involved.Westernwill installfence groundson allfences that crossor are parallelto the
proposedline.

19. The contractorwill span the riparianareas locatedalong the ROW and avoid physical
disturbanceto riparianvegetation. Equipmentand vehicleswillnot crossriparianareas
on the ROW duringconstructionandoperationactivities.Existingbridgesor fordswillbe
usedto accessthe ROW on eitherside of riparianareas.
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Cranes, large trucks, and pickup trucks, as well as earth-movingequipment in a few of the
steeper areas, would be requiredfor efficient removal of the transmissionline. Following
abandonmentand removalof the transmissionline,any areas leveledforequipmentrequiredto
dismantlethe line wouldbe regradedas near as feasibleto their originalcondition. Similarly,
areasdisturbedandstrippedofvegetationduringthedismantlingprocesswouldbe regradedand
reseededto preventerosion.

2.4 Comparison of Impacts of Western's Proposed and Existing Routes

Wester consideredrebuildingthe transmissionlineentirelyalongthe existingROW. Table 2-5
presentsa comparisonof Western'sproposedrouteand Western'sexisting69-kV transmission
line ROW. The environmentaldifferencesbetween the routes are, for the most part, minor.
Westem's proposedroutewouldbe visiblefrom Highway 120 for 1 mile less than the existing
69-kV route. This is achievedby locatingthe line behinda ridgelinelocatednorthof the Carter
MountainSubstation.
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Table 2-5

Comparison of Proposed and Existing Routes fok"the
Big George to Carter Mountain Transmission Line Project

,,

Envlronmen_llnventory Faotor Pro_Ro_ ...... i'11 4miui_Ur ....._,,,.... ,

Total line length (miles) 28.3 28.2 _'

Followsexistingroute (miles) 26.1 28.2

Existingtrail access(miles) 27.9 28.2

Private land crossed(miles) 15.9 15.7

Residenceswithin0.25 mile (number) 8 8

Irrigatedcroplandcrossed(miles) 2.7 2.7

Improvedpasturescrossed(miles) 0.5 0.5

Floodplainscrossed(miles) 0.7 0.7

Perennialwater sourcescrossed(number) 6 6

Structureslocatedwithinfloodplain(number) 3 4

Wetlands spanned(number) 9 9

Crucial mule deer winter-yearlongrange 11.1 11.1
crossed(miles)

Crucial pronghornwinter rangecrossed 0.6 0.6
(miles)

NationalRegister-eligiblearchaeologicaland 4 4
historicalsitesaffected (number)

Sensitive(VRM Class II) scenicareas 1.8 1.8
crossed (miles)

Line visiblefrom Highway120 9.9 10.9

Moderate (15 - 30%) slopescrossed(miles) 1.9 1.9

Excessive(>30%) slopescrossed(miles) 0 0
=
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3.0 AFFECTED ENVIRONMENT

The study area covers about 240 square miles. Its northern boundary begins approximately
7 miles south of Cody, Wyoming, and extends to about 7 miles south of Meeteetse, Wyoming.
The easternand westernboundariesextend4 mileson eithersideof theexistingBigGeorge to
Carter Mountain69-kilovolt(kV) transmissionline (see Map 3-1).

The studyarea is ruralandundeveloped,char_.cterizadbya few scatteredresidences,thesmall
town of Meeteetse, and miles of undevelopedopen rangeland. Common land uses include
livestockgrazing,farmingalong stream bottoms,and oiland gas development. Highway120,
runningnorthand southbetweenCodyand Thermopolis,is the onlymajorhighwayin the study
area.

r,

The following sections describe the environmental components potentially affected by
transmissionlineconstructionand operation.

3.1 Climate and Air Qualityi

The climateof the studyarea is characterizedas semi-aridcontinental. The regionbetween
Thermopolisand Codyis locatedinthe foothillsof theAbsarokaRangeof the RockyMountains.
The mean annual temperatureat Cody is 46°F. Monthlyaverage temperaturesat Cody range
from 70°F in Julyto 24°F in January. The higherterrainwithinthe majorityof the studyarea is
expected to generally produce slightlycooler average temperatures and more moderate
temperatureextremesrelativeto the Codydata. Maximumprecipitationoccursduringthespring
withthe driestmonthsbeingduringthewinter. Mean annualprecipitationin Cody is9.69 inches
of water equivalentmoisture. Average growingseasonlength is 151 days in Cody. Severe
weather in the regioncan includeperiodsof heavysnowfallaccompaniedby strongwindsand
blowingand driftingsnowresultingin blizzardconditions.Springtimeand summerbringsevere
thunderstormsaccompaniedbybriefperiodsof heavydownpours,hail, lightning,andstronggusty
winds(NationalOceanic and AtmosphericAdministration[NOAh,]1974).

Visibilityinthe regionis excellentwithmedianyearlyvisualrangeof approximately70 miles. Air
qualityin the regionis very good. Withtheexceptionof smalllocalpopulationcenters, thereare
no known significantsources of air emissions. Particulatedata from Cody, the only urban
communityinthe studyarea, reflectthe cleannatureof local air quality. Data collectedat Cody
in 1991 show a mean maximum24-hour Total SuspendedParticulate(TSP) concentrationof
37 microgramsper cubic meter (tig/m3),well belowthe WyomingTSP standardof 150 lig/m3.
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One recorded violationof TSP occurred in 1991 caused by local construction. Wyoming
regulationsallowone violationperyear. The 24-hour InhalableParticulates(PM-10) averaged
24 lig/m3 in 1991, whichis well belowthe 50 lig/m3 FederalStandard(WyomingDepartmentof
EnvironmentalQuality [WDEQ] 1991). There are no gaseouspollutantdata available for the

region;however,no significantlevelsare believedto exist. Pollutantlevelsin ruralundeveloped
areasare generallylowerthan thosefoundin urbansettingssuchas Cody.

3.2 Paleontology, Geology, and Soils

No protectedpaleontologicalresourceshave been documentedin the projectarea (Bureauof
Land Management [BLM] 1989a). Under Federal legislation, only scientificallyimportant
paleontologicalresourcesfoundon Federallandare protectedagainstcollectionanddestruction.
The BLM typicallyregardsonlyvertebratefossilsas being scientificallyimportant.

Five geologicformationsoccurringin the projectarea have been recognizedby the BLM as
fossil-bearingformations. The followingfossils may be found withinthese formations: Cody
Shale - mollusksand crustaceans;Mesaverde- dinosaurbones;Meeteetse - dinosaurbones;
Lance- dinosaur bones; and Fort Union- casts of fossil leaves and plants (BLM 1976;

Bies 1992).

The project area is located on the southwestern"basin shoulder" of the Bighorn Basin in
northcentralWyoming(Lagesonand Spearing1988). The majorityof the proposedroutewould
traverselandthat is underlainby bedrockcomposedof sandstone,claystone,sandyshale, and
shale. These bedrockformationsincludethe CodyShale, Mesaverde,Meeteetse, Lance, and

i

Fort Union Formations. Surficialgeologicdepositsincludethe alluvium,colluvium,pediments,
alluvialfans, and glacialtill.

The GreybullRiverValley is a floodplainthat consistsof alluviumandcolluvium. Alluviumand
colluviumincludesgeologicmaterialssuchas clay, silt, sand, and gravel in floodplains,fans,
terraces,and slopes. These geologicmaterialsare currentlybeing utilizedby local farmers as
cultivatedcroplandfor the productionof variousagriculturalcrops.

No geologichazardswere observedduringa reconnaissanceof the projectarea, althoughareas
of moderateto steep slopes(i.e, potentialerosionhazard) were noted. No areas of slumping,
subsidence,or unstablesoilswere observed. The proposedroutewouldnottraverseareas of.
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active faults (Howard 1978) or with high susceptibilityfor landslide activity (Radbruch-Hall
et al. 1976). The projectarea is located in a seismiczone that is not expectedto have strong
groundmotionfrom a maximumcredibleearthquake(Algemissenet al. 1982)Soilsurveyshave
beencompletedfor themajorityof theprojectarea. The BLM recentlyconductedanOrder III soil
surveyof the BLM-administeredlandslocatedin easternParkCounty (Bateson1992). The Soil
ConservationService (SCS) has conducteddetailedsurveysof private lands along drainage

bottomlands,includingMeeteetseCreek andthe GreybullRiver. No detailedsoilsurveyshave
been conductedsouthof Meeteetse.

A total of 13 different soils would be traversed by the proposed route. These soilsinclude: the

Rock Outcrop-Shingle-Tassel complex, Fluvents-Fluvaquents complex, Forkwood-Cushman

Dry-Hilandassociation,Hiland-ForkwoodVariant association,Shingle-Thedalund-Midwaycomplex,
Zigweid-Thedalund-Shingle association, Gaynor-Midway-Stutzman silty clay Ioams, Zigweid-

Stoneham complex, Midway-Shingle-Rock Outcrop complex, Tassel-Worland Variant-Rock
Outcrop complex, TasseI-Bowbac-Terrycomplex, Midwayvery gravelly-Shingleverygravelly-Nihill

complex, and Blazon-Rock Outcrop (BLM 1989b).

Soils located along Meeteetse Creek consist of various textures, which include loam, clay loam,

sandy loam, and sandy clay loam (SCS 1992). These soils primarily range from 0 to 6 percent
slope and are considered moderately deep to deep soils. Soils located along the Greybull River
consist of various textures that include loam, clay loam, sandy clay loam, and silty clay. These

soils primarily range from 0 to 6 percent slope and are considereddeep soils. Soils located along
Meeteetse Creek and the Greybull River are primarily usedfor the production of small grains and

forage crops. No prime or unique farmland would be affected by the proposed route.

Soil limitations associatedwith the existing ROW and access trails are confined to small amounts

of soil erosion along specific portions of the project ROW or trails. During the 1992 field
reconnaissance (ENSR 1992), the only area exhibiting notable soil erosion occurred around the

Dry Creek drainage at approximately MP 8.6 (see Map 2-2). Map 2-2 also shows the existing

and planned access trails along the ROW, including those that would require repair prior to
construction. Repair is most frequently needed where an access trail crosses a wash that has

eroded steep banks since the original construction occurred. The remainder of the trail system
is either stabilized with native range vegetation or is under cultivation. The condition of the

existing access trails and presence of vegetation cover, minimizes the amountof erosion currently
observed along the line and indicates good reclamationpotential following construction of the new
115-kV line and repair of the access trails.
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3.3 Surface Water

The project area is located in the Bighorn Basin within the larger Missouri River Basin (Peterson
1988). The proposedroutewouldintersectsix perennialwater sourcesincludingSage Creek,
Dry Creek, CottonwoodCreek, MeeteetseCreek, SpringCreek, and the GreybuliRiver. Sage
Creek, Meeteetse Creek, Spring Creek, and the Greybull River flow easterly from their
headwaterslocatedalongthe easternedgeof theCarterMountainRangeand intothe low rolling
plains of the Bighorn Basin. Numerous intermittentdrainages also are intersectedby the
proposedroute.

All of these streams exhibit wide seasonal and annual variationsof discharges based on
differencesin climaticconditionsand physicalfeatures (Lowham 1988). Hydrologicchanges
withinthe BighornBasinalso have occurredas a resultof increasedirrigationdevelopmentand
reservoirconstruction.These factorscontributeto decreasedhistoricflowswithinthe streams
and theirtributaries.

The main sourceof perennial flow in the BighornBasin is from snowmelt in the mountains,with
some additionalgroundwaterdischarge(Lowryet al. 1976; Lowham1988). Annualdischarges
substantiallyincreasein May and generallypeak in Juneregulatedpredominantlyby snowmelt;
however, this may vary year-to-year depending on local weather conditionsand specific
geographicalfeatures (Lowham1988; Peterson1988). Subsequentperennialstreamflowmay
be sustainedduringfall andwintermonthsby groundwaterdischarge(BLM 1981). Intermittent
flowsare predominantlyassociatedwithsnowmeltandrainfallandare, therefore,oftenseparated
by periodsof no flow (Lowryet al. 1976; Lowham1988).

Four classesof streamsare identifiedby WDEQ Water Quality Regulations(WDEQ 1983). All
Wyoming waters are designated as belongingto one of the following four water quality
classifications;the waterresourceslocatedin theprojectarea are classifiedas eitherClass II or
IV watersunder thesewater qualitystandards:

Class I: Those surfacewatersthat shallbe maintainedat theirexistingqualityand in which
no furtherwaterqualitydegradationby pointsourcedischargeswill be allowed.

Class I1: Those surfacewaters,otherthan thoseclassifiedas Class I, that are determined

by theWGFD to be presentlysupportinggame fish orhave thehydrologicand naturalwater
quality potentialto supportgame fish.
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Class II1: Those surface waters,otherthan thoseclassifiedas Class I, that are determined
by theWGFD to be presentlysupportingnongamefish or have the hydrologicand natural
water qualitypotentialto supportnongamefish.

Class IV: Those surfacewaters,otherthan thoseclassifiedas Class I, that are determined
by theWDFD notto have thehydrologicor naturalwaterqualityto supportgame fish.

The GreybullRiver is classifiedas a Class II water. Hydrologicinformationcollectedby the
United StatesGeologicalService(USGS) for the GreybullRiver indicatesthatthe riverhas the
followinghydrologicqualities:

• Average annualmean dischargeof 333 cubicfeet per second(cfs);
• Annualmean dischargerangeof 130 to 566 cfs;and
• Maximuminstantaneousdischargeof 13,600 cfs.

DryCreek, CottonwoodCreek, andMeeteetseCreekalsoare classifiedas Class II waters;Sage
Creek and SpringCreek are classifiedas Class IV waters. Gaging stations have not been
establishedfor these creeks; therefore,hydrologicdata for these five streams have not been
collected.

3.4 Aquatic Biology

Aquaticresourcesoccurringin the studyarea are associatedwith the six perennialdrainages
crossedbythe transmissionline. Nearly75 percentof theperennialstreamchannelsandtheir
associatedriparianvegetationlocatedon publiclandsis decliningin overallstabilityand habitat
quality for both fish and wildlifespecies (BLM 1982). In many of the primary watersheds,
livestock grazing pressure has affected the riparian vegetation and has led to associated
problems,such as enlarged gullies, increased soil erosion, and subsequentwater quality
degradationbychannelsedimentation.Thisresourcedegradationis mostapparentalongthe low
elevationperennialdrainages,wherechannelerosionhas resultedinthe lossof existingwoody
vegetationand the preventionof seedlingestablishment(BLM 1982, 1988).

Nativefishspecies that occur in the streamslocatedin the study area includebothgame and
nongamespecies. Fishdensitiesandspecies'compositionsvary betweeneach of the perennial
drainagesand theirtributarieswithinthe projectarea, dependingon the relevantwater quality,
seasonaldischarge,andthe specificlocationof theproposedlinecrossingand how that stream
segment may be affected by other water requirements such as agricultural activities
(McKnight1990). Nongamespeciesincludethe mountainsucker, Iongnosesucker, lake chub,
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and Iongnose dace (McKnight 1990;BaxterandSimon1970;Yekel 1992). Gamespeciesinclude
browntrout,Yellowstonecutthroat,Snake Rivercutthroat,and mountainwhitefish(Yekel 1992).

Streams withinthe projectarea also have been classifiedby the WyomingGame and Fish
Department(WGFD) as to thequalityof the fisherythatexistsaccordingto the followingsystem
(WGFD 1987).

= Class I - Premiumtroutwaters- fisheriesof nationalimportance.

= Class 2 - Very goodtroutwaters- fisheriesof statewideimportance.

, Class 3 - Importanttroutwaters- fisheriesof regionalimportance.

, Class 4 - Low productiontroutwaters- fisheriesof local importance,incapableof
sustainingsubstantialfishingpressure.

• Class5 - Very low productionwaters- often incapableof sustaininga troutfishery.

Troutfisheriesfor thestreamscrossedbytheproposedrouteare restrictedto upstreamreaches,
whilenongamespeciesoccurinthemiddleanddownstreamreacheswherelinecrossingswould
be located. Stream classificationsfor the segmentscrossedby the proposedroutemay differ
from the classificationsthat apply furtherupstream,dependingon water flow and fish species
present. The absence of fish in some of the stream segmentscan be attributed to low flows
(BLM 1982).

The GreybullRiveris classifiedas a Class4 fisheriesalongthestretchcrossedby the proposed
route (WGFD 1987). The river supportsa numberof both nongameand game fish species.
Nongame species wouldincludeIongnosesucker,mountainsucker,Iongnosedace, and lake
chub. Game specieswouldincludebrowntrout,Yellowstonecutthroat,Snake Rivercutthroat,
andmountainwhitefish(Yeke11992). TheGreybullRiverisconsideredan importantlocalfishery.

Sage Creek also is classifiedas Class4 in the areacrossedby the projectroute (WGFD 1987).
No viablefishery is knownto occurat this location(Yekel 1992).

Dry Creek is classifiedas Class 4. No prominentfisheriesare associatedwiththisdrainage. A
limitednumberof nongamespeciesmay inhabitcertain reachesof the creek (Yekel 1992).

CottonwoodCreek is classifiedas Class 5. No fish speciesare associatedwith thisdrainage
(Yekel 1992).
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Meeteetse Creek is classifiedas Class 3 (WGFD 1987). This creek maintainsa smallfishery,
withYellowstonecutthroat,Snake Rivercutthroat,andmountainwhitefishpresent(Yekel 1992).

SpringCreek is classifiedas Class4 (WGFD 1987). No fisheriesoccurwithinthissmalldrainage
(Yekel 1992).

Existingstream habitatsin the projectarea are characterizedby the decreasingamountof

riparianbankcover,scouringof the channelbottom,bankerosion,and increasedsedimentation.
Damaged stream banks wash away during annual high flows, consequentlywideningthe
channels, decreasingwater depth, and contributingto the loss of spawningareas, thereby
reducingthe capabilitiesof thesedrainagesto supportviablefish populations.

3.5 Floodplains and Wetlands

The projectarea is located in the BighornRiver Basinwithinthe larger MissouriRiver Basin
(Peterson1988). The surfacehydrologyof the regionis discussedin Section3.3. Floodplains
and wetlands are associatedwith the perennialstreams found in the projectarea. These
sensitiveareas were identifiedfrom color-infrared,highaltitudeaerial photography;low-altitude
videotapes;and the field reconnaissance.

FloodhazardboundarymapsproducedbytheFederalEmergencyManagementAgency(FEMA)
did not provide complete coverage of the entire proposed route. Approximately20 miles
(71 percent) of the proposedroutewas covered by FEMA maps. Maps were not printedfor
approximately8.2 miles(29 percent)of theproposedmute. The two routesegmentsfor which
flood hazard boundary maps were not printedincludeMPs 0.0 to 6.2 and MPs 26.2 to 28.2.
Sage Creek is the onlyperennialstream that occursin a portionof the projectarea for which
flood hazard boundarymapshavenotbeen produced.The floodplainwidthfor Sage Creekwas
determinedusingUSGS topographicmapsas describedbelow.

The proposedroutewouldtraversethree specialfloodhazard areas (i.e., 100-year floodplains)
(seeTable 3-1). These floodplainsincludeSageCreek,MeeteetseCreek,andtheGreybullRiver
(FEMA 1978 and1987), whichare indicatedon Map 2-2, Sheets 1,3, and4 (locatedatthe back
of thisdocument).

Sage Creek wouldbe crossedbythe proposedrouteat MP 0.6. Thiscreek meandersthrough
a landscapeconsistingof rollinghillsof rangeland.The activestreamchannelis 3 to4 feet wide.
Sincethe 100-yearfloodplainof Sage Creekhas not beendelineatedby FEMA at theproposed
crossingsite, an extrapolationof variousdata was used to estimatethe width. The 100-year
floodplainalongSage CreekwasdelineatedbyFEMA ona publishedfloodhazardboundarymap
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Table 3-1

Floodplains and Wetlands Traversed by the Proposed Route

Sage Creek 0.6 500 feet spanned spanned

Meeteetse Creek 16.3 1,800 feet 3 2

GreybullRiver 18.8 1,200 feet 1 1

1Thenumberof 69-kV transmissionline structuresthat currentlyoccurwithinthe floodplain.

_Theestimatednumberof 115-kV structuresthat will likelybe locatedwithinthe floodplain,
basedon the proposedtransmissionlinealignmentand _ 700-foot averagespan length.

1 4.0 R4SBA spanned Coal Mine Gulch

2 7.4 PEMC spanned Unnameddrainageto
Dry Creek

3 7.6 PABFh spanned Dry Creek

4 8.5 PEMA spanned Dry Creek

5 8.7 PEMC spanned Unnameddrainage to
Dry Creek

6 11.8 R4SBA spanned CottonwoodCreek
(PEMC)

7 12.3 PEMC spanned Unnameddrainageto
CottonwoodCreek

8 14.6 PEMC spanned LongHollow

9 18.7 PEMC spanned Wetlandimmediately
adjacentto the Greybull

River

1pEMC - Seasonallyfloodedpalustrineemergentwetland.
PEMA - Temporarilyfloodedpalustrineemergentwetland.
R4SBA (PEMC):

R4SBA - Temporarilyflooded intermittentriver.
(PEMC) - Ground-truthedclassification.

PABFh - Palustrineaquaticbed, diked/impounded.
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whose coverage ends just west of the proposedcrossingsite. The width of the 100-year
floodplain at the edge of this map and 0.6 mile west of the proposed crossing site is
approximately600 feet. The width at the crossingsite was estimated to be approximately
500 feet, basedon informationobtainedduringa field reconnaissanceand measurementof the

floodplainwidthbetweendistinctivetopographiccontourson the USGS 7.5 minutetopographic
map.Theactivestreamchannelisslightlyincisedandthestreambedconsistsof sediments,such
as clay, silt,andsand. Vegetationalongthecreekconsistsof herbaceousspecieswithfew shrub
and tree species. Common plant species establishedalong Sage Creek include sedges,
spikerushes,rushes,bluegra3s,westernwheatgrass,big sagebrush,variousforbs, andwillows.
Few willowswere observedgrowingwithinthe floodplain;those individualsthat were locatedat
the proposed crossingsite had a low growthform and would not be considereda physical
obstructionduringconstructionor operation. Currently,no structuresfor the 69-kV transmission
lineoccurwithinthe Sage Creek floodplain.Constructionof the proposedroutewouldnot result
in the placementof additionalstructureswithinthisfloodplainarea.

MeeteetseCreek meandersthroughirrigatedpasturesand rollinghillsof rangelandin thevicinity
of the proposedroutecrossingat MP 16.3. The activestreamchannelis 6 to 10 feet wide and
the floodplainis approximately1,800 feet wide. The streambedconsistsof sand, gravel, and
small rocksin additionto minoramountsof siltand clay deposits. Vegetationestablishedalong
the creek includesa mixtureof herbaceousand shrubspecies. Herbaceousspecies include
sedges,spikerushes,rushes,variousforbs, bluegrass,andwesternwheatgrass. Shrubspecies
thatareestablishedalongthecreekincludewillowsandbigsagebrush.A totalof threestructures
currentlyoccur within the Meeteetse Creek floodplain. In comparison,constructionof the

proposedroutewouldresultin the placementof onlytwo transmissionline structureswithinthe
floodplain.

The proposedroutewouldcrossthe GreybullRiverat MP 18.8. This riverintersectscultivated
croplandthat issituatedwithinthe 100-yearfloodplain.The riverchannelhasa braided-channel
configuration,which leads to the formationof numerous islandswithinthe high-watermark
boundaries. The streambedwidthat the crossingsite of the proposedroute is approximately
120 feet. The streambedsubstrateconsistsof small rocks,boulders,gravel, and sand. The

floodplainwidthcrossedis about 1,200 feet. Tree and shrubspecies at the crossinginclude
narrow-leavedcottonwood,willows,and bigsagebrush. Herbaceousspecies includesedges,
bluegrass,andvariousforbs. Currently,one69-kV transmissionline structureoccurswithinthe
GreybullRiverfloodplain. The proposed115-kV transmissionlinewouldnotadd any additional
structureswithinthisfloodplainarea.

The proposedroutewouldspanninewetlands. Table 3-1 liststhesewetlandareas by milepost,
the National Wetland Inventory (NWI) classification,and the associateddrainage. Wetland
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locationsare shownon Map 2-2, locatedat the backof thisdocument. Wetlandslocatedalong
intermittentdrainagesoccurin depressionswithinthe drainagethat collectwater duringspring
runoffandduringperiodsof highrunoffafter intensethunderstormactivity. Vegetationincludes
herbaceousspeciessuchas sedges,spikerushes,bulrushes,andbuttercups.Wetlandslocated
alongperennialwater sourcesalsooccurin landscapedepressionsimmediatelyadjacentto the
creek or river. Plantspeciesfoundgrowingin these wetlandswere also herbaceousspecies.
One of theninewetlandsspannedbythe proposedrouteisa stockpondlocatedat MP 7.6 (see
Map 2-2, Sheet 2). Wetland species that were observed at the pond include sedges,
spikerushes,rushes,and buttercups.

3.6 Vegetation

The proposed route would traverse the wheatgrass-needlegrass shrubsteppe
(Agropyron-Stipa-Artemisia) and saltbush-greasewood (Atriplex-Sarcobatus) vegetation
complexes,as mappedbyKuchler(1975). Elevationwithintheprojectarea rangesfrom4,500 to
5,500 feet with 8- to 10-inchannual precipitation. Seven vegetationtypes are located in the
project area: 1) big sagebrush,2) grassland,3) saltbush,4)greasewood, 5) Utah juniper,
6) riparian/wetland,and 7) cultivatedcropland. The proposedrouteprimarilycrossesthe big
sagebrushand grasslandtypes.

Big sagebrushis the most common vegetationtype. It is characterizedby low-growingbig
sagebrushwitha limitedherbaceousunderstory.Shrubsare relativelysmalldueto the poorsoil
andclimaticconditions. Understoryspeciesincludeblue grama, Sandbergbluegrass,western
wheatgrass,Indian ricegrass,needle-and-thread,and prairiejunegrass. Pricklypear, budsage,
small rabbitbrush,and scarletglobemallowalso may be foundin thisvegetationtype.

Thegrasslandvegetationtype consistsprimarilyof bluegrama,Sandbergbluegrass,andwestern
wheatgrass. Other grasses include squirreltail, Indian ricegrass, prairie junegrass,
needle-and-thread,and red three-awnwithsomebigsagebrush,plainspricklypear,and various
forbspecies.

The saltbushtype is generallyfound in lowerflat lyingareas wherethe soilshave impermeable
layers due to soil clay compactionand high salinity. Plant species includeNuttall saltbush,
birdfootsagewort,plainspricklypear,squirreltail,alkalisacaton,bluegrama, red three-awn, and
Sandbergbluegrass. On well drainedsites, a few grassessuch as western wheatgrassand
Indian ricegrassremain.

The greasewoodtype is foundon salinefloodplainswhere the water table is near the surface
along Sage Creek and other drainagesin the projectarea. Dominantplant species include
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greasewood, rubber rabbitbrush, western wheatgrass, Sandberg bluegrass, and vadous forb
species.

The Utahjunipervegetationtypeoccursin narrowbandsalongrim rockareas,ridgecrests,and
rockytalusslopes,suchas Cedar Ridgeand a ridgelocatedsoutheastof Meeteetse,Wyoming.
Thisvegetationtype is dominatedbyan overstoryconsistingof Utahjuniperand limberpinewith
an understoryof shrubandherbaceousspecies,includingbigsagebrush,blacksagebrush,small
rabbitbrush,skunkbrush,Indianricegrass,junegrass,andvariousforbs.

The riparian/wetlandvegetation type occurs along the perennial and intermittentstreams.
Common species include narrow-leavedcottonwood,willows, rushes, sedges, spikerushes,
buttercups,and otherforb andgrass species. The wetlandsthat occurin the projectarea also
supportmostof thespecieslistedfor the riparianareas. However,thevegetationgrowingwithin
thewetlandsareprimarilyherbaceousspecies. Specificinformationregardingriparianareasand
wetlandsare providedin Sections3.3 and3.5.

Cultivatedcroplandin theprojectarea is locatedalongMeeteetseCreek andthe GreybullRiver.
Crops includealfalfa,wheat, and othersmallgrains.

3.7 Wildlife

3.7.1 Nongame Species

In the BigGeorge to Carter Mountainstudyarea, habitattypesforwildlifeincludeshrubsteppe,
prairieand foothillgrasslands,foothillshrubandwoodland,barrencliffs, rockyoutcrops,saline
bottomsandwet meadows,ripariandrainages,andagriculturalfields. Wildlifepopulationsusing
waterresourcesandriparianareasare influencedby streamsize,associatedwetlandvegetation,
and habitatstructureand diversity.

As discussed in Section3.4, ripariandegradationis prominentalong low elevationperennial
drainages. Habitat degradation,such as the loss of woody vegetationand lack of seedling
development,can limitthe capabilityof riparianhabitatsto supportwildlife(BLM 1982). Some
habitatdegradationisevidentwithinthestudyarea. However,at theproposedstreamcrossings,
increasedwater flowsoriginatingfrom oiland gas activitieshave encouragedgrowthof riparian
vegetationand promotedgreaterwildlifeuse. Withoutthesedischarges,many of the perennial
streams (e.g., Dry Creek) would only be intermittent (Roop 1993).

Amphibian species in the project area include the plains spadefoot, Woodhouse's toad, tiger
salamander, chorus frog, and northern leopard frog. Reptilesoccurring in the project area include
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the northernsagebrushlizard,easternshort-hornedlizard,racer,bullsnake,prairierattlesnake,
wanderinggarter snake, and milksnake (BLM 1981 and 1985; U.S. Fish and Wildlife Service

[USFWS] 1987).

Nongame water birds that may be observed in the study area include species such as the
western grebe, great blue heron, American coot, American avocet, willet, greater and less
yellowlegs, killdeer,and yellow-headed blackbird (BLM 1981;WGFD 1992; ENSRConsulting and
Engineering [ENSR] 1992). Terrestrialbird speciesincludethe western meadowlark, larkbunting,

Say's phoebe, horned lark, and common nighthawk, to mention a few (BLM 1981 and 1985;
ENSR 1992).

The closestsandhillcrane stagingarea occursalongtheGreybullRiverwest of Otto,Wyoming,
over 20 milesnortheastof theproposedlinecrossingof theGreybullRiverat Meeteetse(Easterly
1993). Sandhillcrane useof thisstagingarea hasbeen increasingannually,withapproximately
200 birdsrecordedduringthe 1992 springmigration(BLM 1988; Easterly1993).

Raptor species that nest withinthe projectarea include the golden eagle, northern harrier,
red-tailedhawk,prairiefalcon,Americankestrel,and great hornedowl (Ritter1989; BLM 1985;
WGFD 1992; ENSR 1992). A goldeneagle nest occurswithin0.1 mile of the projectROW
(ENSR 1992); the nestwas inactivethe springof 1992. A red-tailedhawk nest locatedwithin
50 yardsof the ROW was activeduringthespringof 1992; one red-tailedadultand onenestling
were observed(ENSR 1992). An activegoldeneaglenestoccurswithin1.8 milesof the line,and
an activered-tailedhawk'snest is locatedwithin0.9 mile. Two red-tailedhawkneststhat were

previouslyactive (in 1979) occurwithin0.4 mileand 0.9 mileof the route(WGFD 1992). Nests
known to be inactivein 1992 includethree goldeneagle nests locatedwithin 0.1, 0.8, and
2.0 milesfromthe route;one red-tailedhawknestwithin0.1 mile;andoneunidentifiedraptornest
locatedwithin0.3 mile fromthe projectROW (BLM1988). The exactlocationsof these nesting
siteswillnotbe revealedto ensureprotectionof thenestsitesand inhabitants.Other raptorsthat
may usethe projectregionincludethe rough-leggedhawk,merlin,Cooper'shawk,sharp-shinned
hawk,short-earedowl, andbarn owl (Denton1989; USFWS 1987).

Commonnongamemammalsinhabitingthe projectarea includethe masked shrew,California
myotis,deer mouse,long-tailedvole,white-tailedprairiedog,thirteen-linedgroundsquirrel,and
northernpocket gopher(Luce 1989; BLM 1982, 1985).
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3.7.2 Game Species

Game animalsoccurringwithinthe transmissionline study area includea variety of bird and
mammal species. Much of the area encompassesimportanthabitat for both breeding and
winteringanimals. A portionof these areas delineatedby the state and Federalagencies are
considerednot only importantbutalso crucialto some species'survivaland reproduction.

Upland game birds include sage grouse, chukar, gray (hungarian) partridge, ring-necked
pheasant, and mourningdove. Sage grouseare associatedwith sagebrush,grassland,and
saltbushhabitats (BLM 1982, 1988). Althoughthis species and its associatedhabitat occur
throughouttheprojectregion,sagegrousepopulationshavebeendecliningduetolossof habitat,
impactsto breedingor lek areas, and a decreasein preferredforage items(BLM 1982, 1986a,
and 1988). Map 3-2 (located at the back of thisdocument)shows knownactive lek areas or
struttinggroundscurrentlyrecordedwithinthe studyarea. Two activeleks have been reported
within0.75 mileof the projectroute;however,thesedata do notrepresentthe totalsage grouse
breeding activitiesoccurringwithinthe project area (Hurley 1992; Roop 1992). Additional
breedingsitesmayoccurinotherappropriatehabitats(WGFD 1992; Roop1992). Nestingareas
are often locatedwithin2 milesof the active lek site (Denton1989).

ChukarspreferrockyoutcropsandareascontainingcheatgrassbromeandSandberg'sbluegrass.
Gray (hungarian)partridgesoccurnear riparian,agricultural,and other uplandareas and are
consideredwidespread, but not abundant. A few ring-neckedpheasants, associated with
agriculturalfields and riparian lands, occur in the project area (Denton 1989; BLM 1982
and 1986a). Mourningdoveoccurinthe projectarea fromspringuntilfall, breedingin a variety
of habitat types, withthe exceptionof heavilytimberedareas (BLM 1986a)

Area reservoirs,rivers,creeks,smalltributaries,and stockpondsprovidehabitatfor a varietyof

bothresidentand migratorywater birds. The BLM (1982) has recordedover 59 waterfowland
shorebirdspecies inthe Grass Creek ResourceArea alone. Representativewater birdspecies
that may occur in both the Grass Creek and Cody ResourceAreas include the eared grebe,
Canada goose,northernpintail,gadwall,green-wingedteal, mallard,Americanwigeon,common
merganser,great blueheron,Americanavocet,killdeer,andspottedsandpiper(BLM 1982). No
significantopenwaterareas, however,are crossedby or occurnearthe transmissionline ROW.

Although thousands of waterfowl annually migrate through the Bighorn Basin, no bird
concentrationareas are locatedalong the projectroute. Loch Katrine, locatedapproximately
5.8 miles east of the transmissionline ROW, occursin the Oregon Basinand providesbotha

valuable stagingarea for migratorybirdsand optimalhabitatfor year-rounduse. Other water
resourcescloserto the projectROW are subjectto irrigationfluctuations(e.g., QuickReservoir)
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or are too small (e.g., stock ponds)to providethe fundamentalresources(e.g., prey species,
aquatic vegetation)necessaryto sustainmigratoryor residentbird populations(Hurley 1993;
Roop 1993). Some speciesusethe grain,hay,and pasturelandssurroundingthe GreybullRiver
as brood rearing and year-long foraging habitat (BLM 1988); however, no water bird
concentrationsoccuras a resultof thisuse.

A numberof game mammalsoccurwithintheprojectarea. Importantfurbearersincludebeaver, !
muskrat, mink, raccoon, badger, and bobcat (BLM 1986a). Mule deer, white-taileddeer,
pronghorn,blackbear, and mountainlion inhabitthe studyarea, withmuledeer beingthe most
abundantbiggame species.

The WGFD has defined "crucial" seasonal ranges for big game species. Crucial habitat is
describedas any particularseasonalrangeor habitatcomponent(e.g., winteror winter-yearlong
range,forage, cover)thathasbeendocumentedas thedeterminingfactorina population'sability
to maintain itself at a certain level over the long term. Map 3-3 (located at the back of this
document)showscrucialseasonalrangesfor muledeer and pronghornthat are locatedwithin
8 milesof the ROW.

Mule deer migratebetween seasonal ranges delineated by the WGFD (1992) and the BLM
(1982). Mule deer crucialwinter-yearlongrange is prominentinthe projectarea (see Map 3-3);
however,no importantmigrationcorridorsare crossedby the proposedroute (WGFD 1992).
White-taileddeer sustaina more cyclicpopulationthan mule deer. Non-migratorywhite-tailed
deer mayoccupyhabitatfoundalongthe GreybullRiverand the SouthForkof ShoshoneRiver
(Roop 1992).

Pronghornare yearlongresidentsinthe area, withcrucialwinteringareas and winter-yearlong
rangesinthe southernportionof theprojectarea, neartheLittleBuffaloBasinsouthof Meeteetse
Rim (see Map 3-3). An importantpronghornmigrationcorridorcurrentlyexistsalong the Dry
Creek drainage (see Map 3-3). Pronghornuse thisdrainage seasonally,migratingeast-west
alongthe riparianzone (Hurley1992; Roop 1992). Timingof migrationalperiodsis dependent
upon weatherpatternsand environmentalconditions(e.g., snowdepth), with springmigration
varyingto a greaterextentthan the fall period(Denton1989). Pronghornfawningis diffuseand
occursthroughoutthe basinarea (Roop1992).

Occasionalblackbear sightingshavebeenreportedalongtheMeeteetseRim. Mountai_lionalso
is reported as inhabitingthe region. However, these reportedsightingsare presumedto be
incidental(Hurley1992).
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3.8 Species of Special Concern

A numberof wildlifespeciesof specialconcernhave been reportedin proximityto theproposed
and existingroutes(WyomingNatural DiversityData Base [WNDDB]1992). Other sensitive

specieshavebeen identifiedbythe USFWS (1992) as potentiallyoccurringinthe overallproject
area.

Fivefederallylistedendangeredspeciesmayoccurinthe projectarea;theseare the baldeagle,
peregrinefalcon,whoopingcrane,black-footedferret,and graywolf (USFWS 1992). In addition
to these 5 species, 14 Federal candidatespeciesalso may occurin the projectarea (USFWS
1992; WNDDB 1992). Table 3-2 listsall wildlifespeciesof specialconcernfor the Proposed
Action.

A BiologicalAssessmentthat addressesthe 5 federallylistedand 14 Federalcandidatespecies
has been prepared for submittalto the USFWS. Western chose to includethe 14 Federal
candidatespeciesinthe BiologicalAssessmentto ensureadequateimpactassessmentfor each
speciesof concern. The BiologicalAssessmentis presentedinAppendixA of thisdocument.

The baldeagle (Haliaeetus leucocepha/us) is a winterresidentalongthe GreybullRiver (Ritter
1992; BLM 1988), an area listed as crucial eagle winteringhabitat by the WGFD (1989).
Individualsmay forage throughoutthe studyarea, particularlywithinmuledeerwinterrangeand
during cyclichighs in cottontailrabbitpopulations(Ritter 1989; Denton 1989). No historicor
currentcommunalroostsightsare knownto occuralongthe riparianhabitatsinthe projectarea,
includingthe Greybull River (Ritter 1992); althoughfeeding areas, night roosts,and diurnal
perchesmay beusedduringmigrationandwinteringperiods. TheWGFD's 1992 mid-winterbald
eagle surveysreporteda largeincreaseinwinteringeagle usealongtheGreybullRiver;however,
no bald eagle nestinghas been documentedinthe projectarea (Ritter 1992).

The peregrinefalcon (Fa/co peregrinus) is consideredrare in the projectarea; no peregrine
nestinghas been recordedsouthof Cody (BLM 1988). The Arcticperegrinefalconwouldbe
considereda raremigrant(Ritter1989; Denton1989); theAmericanperegrinefalconmay forage
in and migrate throughthe project area (Oakleaf 1992). The lakes located south of Cody
eastward to the Oregon Basin provideexc.ellentforaging habitat that is used by migrant
peregrines,subadults,and possiblyby residentbirds(Oakleaf 1992). Crucialperegrinehabitat
is locatednorthwestof the projectarea (Oakleaf1992; WGFD 1989).

The whoopingcrane (Grus americana) is a rare summer residentof Wyoming (Dorn and
Dorn 1990). Whoopingcranes that have occurredin the stateare associatedwith the Gray's
Lake population(Lewis 1992). A whoopingcranefrom the Gray's Lakepopulationwas sighted
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Table 3-2

Species of Special Concern
Potentially Occurrlng Wlthln the Study Area

FEDERALLY LISTED:

Birds:

Bald eagle (Haliaeetus leucocephalus) E $1 P-I

Peregrinefalcon (Falco peregrinus) E S1 P-I

Whoopingcrane (Grus americana) E $1 P-I

Mammals:

Black-footedferret (Mustela nigripes) E $1 P-I

Gray wolf (Canis lupus) E $1 P-I

FEDERAL CANDIDATE

Plants:

Evert's waferparsnip (Cymopterus everti_) C-3C $3 ---

Fish:

Sturgeonchub (Hybopsis gelida) C-2 $2 P-I

Birds:

White-facedibis (Plegadis chih_) C-2 $1 P-I

Trumpeterswan (Cygnus buccinator) C-2 $1 P-I

Northerngoshawk (Accipiter gentilis) C-2 ......

Ferruginoushawk (Buteo regalis) C-2 --- P-Ill

Mountainplover (Charadrius montanus) C-1 $3 ---

Long-billedcurlew (Numenius americanus) C-3C $3 P-Ill

Blacktern (Chlidonias niger) C-2 $2 P-II

Burrowingowl (Athene cunicularia) --- $2 P-II

Loggerheadshrike (Lanius ludovicianus) C-2 ......

Mammals:

Spottedbat (Euderma maculatum) C-2 S1 P-Ill

NorthAmericanwolverine (Gulo gulo luscus) C-2 $1 P-Ill

NorthAmericanlynx (Felis lynx canadensis) C-2 $2 P-Ill
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Table 3-2 (Continued)

Allen's thirteen-lined (Spermophilus tridecemlineatus C-2 $1 ---
ground squirrel allem)

Sources: USFWS 1992; WGFD 1989 and 1992; WNDDB 1992.

Federal1.

E = Federally listed as endangered. A species that is in danger of extinction
throughoutall or a significantportionof itsrange.

C-1 = Federalcandidatespecies- category1. A speciesthatwill likelybe federallylisted
as threatened or endangered, but has been precludedby other listingactivity.
Federal listingis anticipated.

C-2 = Federal candidate species - category2. Threat and/or distributiondata are
insufficientto supportfederal listingat this time.

C-3C = Federalcandidatespecies- category3C. Taxon thatwas once beingconsidered
for federallisting,butis notcurrentlyreceivingsuchconsideration.Moreabundant
and/or widespreadthan previouslythought.

Wyoming Natural Diversity Data Base (WNDDB) State Ranking:

$1 = Criticallyimperiledinstatebecauseof extremerarityorbecauseof somefactor(s)
makingit especiallyvulnerableto extirpationfromthe state.

$2 = Imperiled in state because of rarity or because of some factor(s) making it
especiallyvulnerableto extirpationfrom the state.

$3 = Rare or uncommonin state.

Wyoming Game and Fish Department (WGFD) State Ranking:

P-I = Includes federally endangeredand threatened wildlifeand species in need of
immediate attention and active managementto ensure that extirpationor a
significantdecline inthe breedingpopulationdoes not occur.

P-II = Species in need of additionalstudy to determine level of management (i.e.,
intensivevs. low level)is warranted. Untilintensivemanagementis provento be
needed, low level managementwillbe implemented.

P-Ill = Species whose needs should be accommodated in resource management
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by a WGFD biologistin Marchof 1984 alonglowerSage Creek (Collins1993). Other sightings
includea summeringbirdin the mid-1980sat Ocean Lake in FremontCounty,approximately
62 milessouthof the Carter MountainSubstation(Ritter1992).

The black-footedferret (Muste/a nigripes) occupiedthe Meeteetsearea until 1987; however, no
ferretpopulationsare presentlyknownto occurinthisarea. Ferretsare generallyassociatedwith
prairiedogcolonies. White-tailedprairiedogsare commonintheprojectarea andmay maintain
colonycomplexesover 200 acres insize (Luce 1989). Map 2-2 showsprairiedogcoloniesthat
have been recordedsince 1988 (Luce 1992; ENSR 1992; ENSR 1993).

A portionof the transmissionline routecrossesthe MeeteetseBlack-FootedFerretManagement
Area (see Map 3-2) (Luce 1992; WGFD 1990). The USFWS and WGFD designatedthe area
locatedwest of Meeteetseas a prioritysitefor ferretreintroduction(WGFD 1990; USFWS 1991).

The ManagementArea covers208 square miles of rangelandand is bufferedby a "zone of
interest"(see Map 3-2). Managementstrategieswillnotbe appliedinthisbufferzone, whichwas
originallyestablishedas partof theManagementAreatofacilitatecommunicationwithlandowners
(WGFD 1990). Becausethe residentprairiedog populationin the ManagementArea declined
52 percent in 1989, thereby loweringthe area's carryingcapacityfor black-footedferrets, the
USFWS andWGFD identifiedanothersite, the ShirleyBasin/MedicineBow ManagementArea,

as the priorityreintroductionsite. The Meeteetse ManagementArea was retainedas a backup
site for possiblefuture ferret reintroductions.In theeventthat thissite is used for reintroduction
efforts, the ferrets to be released would be designated as a "nonessentialexperimental"
population,inaccordancewithSection10(j)of the EndangeredSpeciesAct(USFWS 1991). The
"nonessential experimental" designationallows the USFWS the flexibility to ensure that
reintroducedpopulationsdo notsignificantlyimpactexistingor future land uses.

A gray wolf (Canis lupus) was killed southof YellowstoneNational Park in September of 1992,
becomingthe first confirmed wolf in the Stateof Wyoming since the species was extirpated earlier

in this century. It is currently believed that the individual likely dispersed into Wyoming from the
Montana population. No evidence of other wolves associated with this individual (i.e., pack

activity) has been found in the Yellowstone area (Fritts 1993). Numerous unconfirmed wolf

sightings are reported in the state each year. Three sightings of wolves have been reported
within 20 miles of the project area. The USFWS has listed the species as a potential resident,

designating these three reported sightings as unconfirmed (Roybal 1992). In February 1990, a

BLM employee reported a pair of wolves along Horse Creek, approximately 5 miles west of the
proposed transmission line; in October 1990, a WGFD ranger reported a wolf southwest of
Sunshine Reservoir, 17 miles southwest of the proposed route; and during the fall of 1991, a BLM

employee reportedly saw a wolf near the headwaters of Meeteetse Creek, about 17 miles west

of the project route (Hurley 1992).
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The trumpeter swan (Cygnus buccinator) occurs in the Snake River drainage, in Yellowstone
National Park, and on the upperGreen Riverdrainage (Dorn and Dorn1990; Ritter1992). No
active nestsitesare knownto occurnear the projectarea; the closesthistoricalobservationsof

trumpeterswanshave occurredat YellowstoneLake, approximately70 mileswest of theproject
area. Potentialpresenceinthe studyarea wouldbe limitedto isolatedoccurrencesalong rivers
and lakesduringseasonalmovements(Ritter 1992).

The ferruginoushawk (Buteo regalis) is a residentwithinthe projectarea. The routecrosses
potentialnestingand foraginghabitat;however,no nestingferruginoushawkshavebeenrecorded
alongthe proposedROW (WGFD 1992; BLM 1988).

The mountainplover(Charadrius montanus) has been observedin both Park and Hot Springs
Counties, but have not been recordedby the BLM or WGFD in the projectarea. Mountain

plovers are associatedwithprairiedog coloniesandovergrazedgrasslands(Ritter 1992). The
current populationlevel and trendare unknownfor thisspecies(BLM 1988).

The long-billedcurlew(Numenius americanus) is listedas an uncommonsummerresidentthat
has been observedthroughoutmost of the state (Dorn and Dorn 1990). The closestreported
nestingcurlewsin proximityto the projectarea are in the BLM'sArea of CriticalEnvironmental
Concern establishedon Chapman Bench, locatednorth of Cody (Hurley 1993). Long-billed
curlewshavenotbeen recordedintheprojectarea. Basedon indicationselsewhereinthestate,
the populationis declining(Ritter 1989) becauseof habitatloss(BLM 1988). Individualnesting
sites may occurwithinthe appropriatehabitattypes, but these areas have not been surveyed
(Denton1989).

The burrowing owl (Athene cunicu/aria) nests throughout the project area (Ritter 1989;
WGFD 1989; BLM 1988). The WGFD has indicatedthatprairiedogcoloniesmaybe considered
as crucialnestinghabitatfor thisspecies(Ritter1989).

The loggerhead shrike (Lanius /udovicianus) is a common summer resident and has been
observed throughoutthe state (Dorn and Dorn 1990). Populationsappear to be stable
(Ritter 1992). Basedon the data currentlyavailablefromtheWGFD and BLM, thisspecieshas
notbeen documentedto occurintheprojectarea. However,theproposedroutecrossespotential
nestinghabitat.

The spotted bat (Euderma maculaturn) has been recordedin the state; however, population
estimates are lacking. (Luce 1989; Long1965; BLM 1988). This speciesis associatedwitha
variety of habitat types, includingcliffareas and old buildingsfrom low deserts to highconifer
areas. It also is knownto frequentperennialwater sources(Luce 1989; BLM 1974). Spotted
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bats potentiallyrangethroughoutthe projectarea. Accordingto the WGFD, spottedbats likely
occurthroughouttheBighornBasin,particularlywherethemountainsmeetthedesertareas(Luce
1992).

Allen'sthirteen-linedgroundsquirrel(Spermophi/us tridecem/ineatusahem)isa subspecieswhose
distributionis notwelldocumented;although,theanimalhasbeenrecordednear theprojectarea
(Luce 1989 and 1992; Long1965). Thissubspeciesis thoughtto inhabitmountainsand foothills
(Long 1965).

The NorthAmericanlynx(Fells lynx canadensis) was knownto occurat higherelevationsin the
northwesternpart of Wyoming (Long 1965) and has been documentedin the BLM's Cody
ResourceArea (BLM 1988). A numberof lynx observationswere recorded in eastern Park
County,outsidethe projectarea (Reeve et al. 1986).

Based on habitatrequirementsand staterecords,the sturgeonchub,white-facedibis,northern
goshawk,blacktern,and NorthAmericanwolverinedo notoccuralongthe projectROW. These
speciesare addressedin the BiologicalAssessmentin AppendixA.

InformationprovidedbytheUSFWS andtheWNDDB indicatesthatpopulationsof federallylisted
or Federalproposedplantspeciesdo notoccurintheprojectarea (USFWS 1992; WNDDB 1992).
However,one Federal candidatespecies (3C), Evert'swaferparsnip(Cymopterus evertil), has
been documentedto occurinthevicinityof the Carter MountainSubstation(WNDDB 1992). At
this location,one populationwas observedgrowingon rockyslopes1.8 miles northeastof the

Carter MountainSubstation.The proposedroutewouldcrossapproximately4 milesof potential
habitat for Evert'swaferparsnip;the areas of potentialhabitatare locatedalong the southern
portionof the route(MPs 22.0 to 25.2, MPs 26.2 to 26.6, and MPs 27.0 to 27.4).

3.9 Land Use

The projectroutecrosses less than 1 mile of Hot Springs County with the remaining27 miles
beinglocatedin Park CountyinnortheastWyoming.The routeextendsalongan existing69-kV
power line from the Carter MountainSubstationlocatedsoutheastof the small communityof
Meeteetse, andtravelsin a northwestdirectionthroughMeeteetseto the BigGeorgeSubstation,
locatedsouthofCody. The routegenerallyparallelsWyomingStateHighway120 (Wyoming120)
witha westerndeviationfrom Meeteetseto Dry Creek,whichisapproximately11 milesinlength.
Map 2-2 illustratesthe proposed route. Land ownership along the line includes private
landowners,landunder the jurisdictionof the BLM, and State lands. Approximately52 percent
of the proposedroute(14.5 miles)wouldcrossprivatelands;43 percent(12 miles)wouldcross
BLM lands;and 5 percent(1.5 miles)wouldcrossState lands.
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The predominant land use along the transmission line ROW is open space/grazing. Essentially
all publiclands are includedin grazing allotments. Irrigatedcroplandand pasture has been
establishednear the GreybullRiverand MeeteetseCreek. Mineralextraction,particularlycrude
oil with some naturalgas, occursthroughoutthe area, but extractionfacilitiesare not in close
proximityto the transmissionlineroute. The Meeteetse land fill is locatedwithin 1 mile of the
projectroute,southeastof thecommunityof Meeteetse.

The southernportionof the proposedroutefromtheCarter MountainSubstationto the Greybull
Riverat Meeteetse is containedwithinthe BLM'sGrass Creek ResourceArea. To date, the
Grass Creek Resource Management Plan, the document intendedto guide decisionsin the
ResourceArea, is still in draft form. Therefore, BLM land managementdecisionsare deferred
to the Grass Creek Management Framework Plan (BLM 1983). The two following
recommendationsin the ManagementFrameworkPlan directlyrelateto utilitylinemanagement:

RecommendationL-4.1 - Require utilitylines to follow establishedcorridorsunless
economicconsiderationsand technologyprohibitthispractice.

RecommendationR-D-2.4 - Establishpowerlinecorridorsto containimpactsby future
powerlineconstruction.These corridorswouldfollowthe existing69-kV WesternArea
Power Administrationline between Thermopolisand Meeteetse. ROW in common
shouldbe usedwheneverpractical.

The Grass Creek ResourceArea generallyregardsWyoming120 as a utilitycorridordue to the

existinglinear uses.

The northernportionof the proposedroutefromthe northbankof the GreybullRiver to the Big
George Substation,is containedwithinthe Cody ResourceArea. In the Cody ResourceArea,
the area adjacent to Wyoming120, on the west side of the road, has been designatedas a
transmissionlinecorridor.Designatedcorridorsare thepreferredlocationforplacementof future
utilityuses (BLM 1988). The ResourceManagementPlan further designatesROW avoidance
areaswithin1 mileof the GreybullRiverandHighway120, stipulatingthat additionalROWs are
notdesirable. Goalsof thisdesignationare to reducebirdmortalityalongtheGreybullRiverand
reduce impairmentsto scenicvaluesadjacentto Wyoming120.

The proposedroutewouldcrossor affectthree localjurisdictions:Hot SpringsCounty;the town
of Meeteetse;and ParkCounty. Thereare nospecificregulationsin HotSpringsCountyaffecting
the ProposedAction. The Park CountyLand Use implementationProgram,adoptedon March
5, 1980 and amended on December 3, 1991, would require any proposed industrialuse or
upgrade (e.g., powerlines)to be reviewed by the Park County Planning Commission for

3-23



III I I III III I

compliance with County and Meeteetse specificperformancestandards.Applicableperformance

standardshave been establishedfor air quality,wildlife,erosion,floodplains,water quality,and
agriculture.

The proposedroutepasseswithin0.25 mileof 8 residences(see Map 2-2). The highestdensity
of homes are locatedin the Meeteetseand SpringCreekValleys.

3.10 Recreation

Dispersedrecreationopportunitieswithinthe study area includehunting,fishing,off-roadvehicle
use, and pleasuredriving. The Fort Washakie-RedLodgestage and mail route historictrail, a
BLM special recreationmanagementarea, liesto thewest of the projectarea. This trail willbe
developedwithinterpretivesigns(BLM 1988). The closestWildernessStudyAreasare Sheep
Mountainand Bobcat,whichare both locatedmore than 10 milesfrom the proposedroute.

The proposed route passes withinview of a balifield and rodeo grounds located south of
Meeteetse. These facilitiesare the onlydevelopedrecreationsites notedwithinthe studyarea.
Dispersedrecreationistsas well as travelerson Wyoming120 boundfor YellowstoneNational
Parkor othermajorattractions,"use" the studyarea for itsscenicvalue and for othershort-term,
transientactivities.

3.11 Visual Resources

The BLM has implementeda visual resourcesinventoryand analysis process to providea
systematicinterdisciplinaryapproachtothemanagementof aestheticvalueson publiclands. The
VisualResourceManagement(VRM) systeminventoriesexistingscenicqualityandassignsvisual
resourceinventory(VRI) categoriesbased on a combinationof scenicvalues,visualsensitivity,
and viewingdistancezones. Four visualresourceclasseshave been establishedto serve two
purposes: 1) as an inventorytoolportrayingrelativevalueof existingvisualresourcesand 2) as
a managementtoolportrayingvisualmanagementobjectives.Managementobjectivesfor each
of the visual resourceclassesare listedin Table 3-3. Much of the projectarea is rated VRM
Class II1. Some landsare ratedClass II neartheGreybullRiver,MeeteetseCreek,and justnorth
of MeeteetseCreek, and areshownon Map 2-2, Sheets 3 and 4. A few ClassIV areasalsoexist
alongthe proposedroute.

The landscapeinthestudyarea is characterizedbybroadsage/grasslandvalleyswithrollinghills
anda backgroundviewof snow-cappedmountainranges. Severalridgessurroundtheproposed
route,trendingin a northwestto southeastdirection.Landscapelines are horizontalwithsome
verticaledges on steepembankmentsand rockoutcroppings.Several upthrusted
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Table 3-3

Visual Resource Management Classes

Class I Objective: The objectiveof this class is to preservethe existingcharacter of the
landscape. Thisclassprovidesfor naturalecologicalchanges;however,
itdoesnotprecludevery limitedmanagementactivity.The levelof change
to the characteristiclandscapeshouldbe very low and must not attract
attention.

Class II Objective: The objectiveof this class is to retain the existingcharacter of the
landscape. The levelof changeto the characteristiclandscapeshouldbe
low. Management activitiesmay be seen, but should not attract the
attention of the casual observer. Any changes must repeat the basic
elementsof form, line,color,andtexturefoundinthe predominantnatural
features of thecharacteristiclandscepe.

Class III Objective: The objectiveof thisclass isto partiallyretainthe existingcharacterof the
landscape. The level of changeto thecharacteristiclandscapeshouldbe
moderate. Management activitiesmay attract attention but should not
dominatethe view of the casual observer. Changes shouldrepeat the
basic elements found in the predominant natural features of the
characteristiclandscape.

Class IV Objective: The objectiveof thisclass is to provide for managementactivitiesthat
requiremajormodificationof theexistingcharacterof the landscape. The
level of change to the characteristiclandscapecan be high. These
managementactivitiesmay dominatethe view and be the major focusof
viewerattention. However,everyattemptshouldbe made to minimizethe
impactof theseactivitiesthroughcarefullocation,minimaldisturbance,and
repeatingthe basicelements.

RehabilitationAreas: Areas in need of rehabilitationfroma visualstandpointshouldbe flagged
duringthe inventoryprocess. The levelof rehabilitationwillbe determined
throughthe resourcemanagementplanning(RMP) processby assigning
the VRM classapprovedfor that particulararea.

Source: BLM 1986b.
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geologic featuresadd diagonallines. Colorsinthe projectarea are tans,beiges,and brownsin
the winterwithlimitedgreeningin thespring. Irrigatedvalleys,wetlands,and naturalcreekand
river bottomsare brightergreen withvaried vegetationsuchas willowand cottonwood. Rock
outcropsalongthe routeare whiter,chalkygreybeigewithpatchesofdark greenpinyon,juniper,
and pine. Backgroundviewsof distantmountainstend towarda blue-greycolor. The textureof

the foregroundis mottled by intermittentsagebrush. Middlegroundand backgroundviews
becomesmootherand homogeneouswithdistance.

Man-made structuralfeaturesare uncommonin theprojectarea exceptin and near Meeteetse,
MeeteetseCreek, and SpringCreek. Existingtransmissionlines(includingthe 69-kV lineto be

replaced), distributionlines, and associated substationsare the most visually prominent
man-made features. Several agriculturalbuildings,residences,and structuresassociatedwith
oil and gas processescan be found in the projectarea, as well as occasionalfence linesand
localphone lines.

Visual sensitivityis a functionof numbersof viewers,durationof views, purposefor beingin a
positionto view the landscape,and distancebetweenviewersandthe landscapefeature. High
sensitivityareas in the project area include viewsheds from the town of Meeteetse and
Wyoming120. Meeteetsehas a residentialpopulationof 386 persons. Highway120 is a major
recreationtravelroutefor YellowstoneNationalParkvisitors,carryingas manyas 1,600 vehicles

per day in peak summermonths.

3.12 Cultural Resources

The projectROW traversesthesouthwesternshoulderof the BighornBasin. Six majorperiods
of aboriginaloccupationare identifiedfor the region: Paleo-lndian,Early PlainsArchaic,Middle
Plains Archaic, Late Plains Archaic,Late Prehistoric,and Protohistoric.Human history of the

basindatesto at least 11,000yearsago. Previousarchaeologicalinvestigationshave shownthat
the earliest occupants of the basin hunted now-extinctanimals such as mammoth and

. long-hornedbison, and that subsequentpeoples practiceda more generalized huntingand
gatheringeconomy(Frison1991). Prehistoricsite typesthat havebeen recordedin thegeneral
projectarea includelithicscatters(somewithfirecrackedrockand/orgroundstone),hearthswith
and withoutassociatedlithicartifacts, stonecircleswithand withoutassociatedlithicartifacts,

sites in rock shelters,rockart sites,lithicprocurement]quarrysites,and isolatedfinds.
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Historic activity in the project vicinity is documented from the 1740s, although major
non-abodginaluse of the BighornBasin did not begin until the early 1800s (Larson 1965).
Historicalthemespertinentto the area are earlyexploration,trapping,andfur trading,pre-1860;
transportationandoverlandimmigration,1840s-1900;homesteadingandagriculturalsettlement,
1880s-1930; and energy explorationand development,1890-1930. Historicsite types of the
projectarea includehomesteadsandassociatedfacilitiesandstructures,mines,irrigationditches,
refusedumpsandscatters,isolatedcairns,bridges,historictransportationcorridors,and isolated
artifacts.

A file search (Class I study)of the projectarea was undertakenas part of the environmental
assessment,followedby an intensivefieldsurvey(ClassIII study). The Class I studywas based
on informationon file with the WyomingState HistoricPreservationOffice (SHPO). The BLM
WorlandDistrictOfficealso was consulted;however,informationthere duplicatesthat foundin
theWyomingSHPO officeandwas notused incompilingthe overview. The studyarea defined
for the Class i studywas 0.5-mile-widecorridorcenteredon the existingpowerlineROW. The

studyarea was expandedsomewhatnear the southernterminusof the line to accommodatea
deviationbetween theexistingline andthe proposedline.

A total of 19 previousculturalresourceinvestigationswere identifiedwithipthe 0.5-mile-wide
Class I studycorridor. These investigationsare comprisedof 7 blocksurveysranginggreatlyin
area and 12 linear surveys of varyinglength. Noneof the investigationsoverlapsthe present
projectconstructionROW to theextent that Class III inventorycouldbe obviated.

A totalof 45 archaeologicaland historicalsiteshadbeen recordedwiththe0.5-mile-wideClass i
corridorpriorto the fieldsurveyforthisproject,and another28 culturalresourceswere recorded
during the survey; the total number of known cultural resources therefore stands at 73.
Prehistoricculturalresourcesconsistof 10 lithicscatters, 2 lithicscatters withhearth(s), 8 lithic
procurement/quarrylocations,3 stone circle sites, 20 "open camps", and 13 isolated finds.
Historicculturalresourcesconsistof 5 refusescatters, 2 roads,2 occurrencesof structuresor

structural remnants, 1 stage stop, 2 canals, 1 sign painted on a rock face, 1 bridge, 1
transmissionline, and 2 isolatedfinds. One multicomponentprehistoric/historicsite comprised
of a refusescatter androckalignmentinassociationwitha lithicscatteralso hasbeen recorded.

Of the 73 total recordedculturalresourcesin the Class I corridor,one site has been formally
determinedeligiblefor listingon the NationalRegisterof HistoricPlacesby theWyomingSHPO
and 5 others were assessedas NationalRegister-eligibleby theirrecorders,althoughno formal
determinationof eligibilityhas been made. Sixty-fiveculturalresourcesare assessedas not
significantand the remainingthree are unevaluated.
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Of the 73 recorded cultural resources, some 35, consisting of 20 sitesand 15 isolates,are located
withinorimmediatelyadjacentto the200-foot-wideconstructionsurveycorridor.Five siteswithin
thisgroupare evaluatedas NationalRegister-eligible;thesesitesare: 48PA753 (Wiley Canal);
48PA949 (Cody-MeeteetseStageRoad);48PA1331 (prehistoriclithicsitewithassociatedhearth);
48PA1335 (signpaintedon naturalrockface,associatedwithoriginalCody-MeeteetseRoad);and
FieldNo. CA-704 (Wilson-McNallyDitch).

Due to the sensitivenatureof culturalresources,site-specificlocationsand mapsshowingthe
locationsof previousculturalresourceinvestigationsandsitesare beingprovidedto Western as
separatedocuments. These are not availablefor publicinspection.

Because the projectcouid affect sites associatedwith traditionalNative American religiousor
culturalpractices, several Indian tribes were contacted. These tribes included the Eastern
Shoshoneand ArapahoTribes of the Wind River Indian Reservation,Wyoming;the Northern
CheyenneTribe, LameDeer, Montana;andthe CrowIndianTribe,CrowAgency,Montana. The
singleresponsewas from Mr. Haman Wise, an Eastern Shoshonetraditionalleader from Fort
Washakie,Wyoming,who asked to inspectthe projectarea.

3.13 Socioeconomics and Community Resources

3.13.1 Population

In 1990 the State of Wyominghad a populationof 453,588, revealingan overall population
decreaseof 3 percentfromthe 1980 censuscount. Muchof this trendcan be explainedby the
dramaticdecreasein oil and gas productionthat occurredin the firstquarterof the 1980s.

The populationin Hot SpringsCountydecreasedby 16 percentfrom 1980 to 1990. The current
populationis4,809 with67 percent,or3,247 persons,residinginthecountyseatof Thermopolis.
Park County populationin 1990 was 23,178, a 7 percent increasein populationsince 1980.
Approximately34 percent of the county populationresides in Cody, the county seat, and
2 percentresides in the communityof Meeteetse (WyomingDepartmentof Administrationand
Information1991a).

3.13.2 Economic Base

Growth fluctuationsin northwestWyoming can be attributed to variable natural resources
development,particularlyoil and gas and some coal. Those sectors cateringto the tourist
industry,have experiencestabilityand growthattributableto the consistentstreamof visitorsto
YellowstoneNationalPark.

3-28



i I I I I I IIII I I I IIIIII I I I IIIIIIIII I

The employment in Hot SpringsCountyis dominatedby the service, government,and retail
sectors,togetheremploying71 percentof the nonfarmlaborforce. Approximately77 percentof
the labor force in Park Countyis employedin the servicesector,followedby the government,
retailand constructionsectors(WyomingDepartmentof Administrationand Information1991b).
The 1990 census recordedan unemploymentrate of 4.8 percent in Hot SpringsCounty and
5.7 percent in Park County (U.S. Departmentof Commerce1990).

In 1987, approximately75 percentof the landin Hot SpringsCountywas classifiedas farmland.
Thisestimate,however,representsa decreasein acreageof 7 percentsince1982. Inventories
of cattle, hogs,and sheepoverthissame periodalsoindicatea decreasein agriculturalactivity.

A totalof 23 percentof total acreage in Park County in 1987 was classifiedas farmland. This
estimatealso representsa decreaseinacreage of 11 percentsince1982. The inventoryofcattle
and hogs decreased; however,sheep and lamb inventoriesincreasedsignificantly(Wyoming
Departmentof Administrationand Information1991a).

The City of Cody, in Park County, is a regionaltrade and servicecenter, drawingpeople from
nearbycommunitiesandcounties,andeven northfromMontana. The City of Codyalsois along
the eastern route into YellowstoneNational Park. By providinghotel/motelaccommodations,
restaurants,and touristattractions(e.g., the BuffaloBillMuseum)Codybenefitsextensivelyfrom
tourismdollars.

3.13.3 Housing

A total of 9 hotel/motelsare located in Thermopolis,providingover 200 units to travelersand
temporaryresidents. One motel occurs in Meeteetse with 19 units, and 30 hotel/motelsare
located in Cody with over 1,000 units (WyomingTravel Commission1990). There also are
numerouscampgrounds,dude ranches, and bed and breakfast inns. Occupancy rates are
prusumedto be fullor nearlyso duringpeak summertourismperiods.

Approximately 2,429 total housingunits occur in Hot Springs County and 10,306 in Park County.
Of these total units, 640 and 2,830 units, respectively, are renter occupied. Rental vacancy rates

vary from 11 to 18 percent at a median contract rent of approximately $250 per month (U.S.
Department of Commerce 1990).
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3.13.4 Fiscal Conditions

The assessed valuation in Hot Springs County in fiscal year 1991 was $130,090,915, a
15 percent increaseover the precedingyear. Taxes leviedtotaled $7,887,290 at an average
countylevy of 60.629 mills. One mill is $1 paidon every$1,000 of taxablevalue. Hot Springs
Countyreceived$2,023,932 fromsalesand usetaxes. Transportation,retail,miningand service
sectorsgeneratedthe majorityof 1991 tax revenuein Hot SpringsCounty.

Park County assessedvaluationin fiscal year 1991 was $391,321,776, a 12 percent increase
over the precedingyear. The ten top contributorswere all oil companieswho collectively
accountedfor 73 percentof total county assessedvaluation. In otherwords, approximately
73 percentof propertytax revenueiscontributedby the localoil industry(McMahn 1992). Taxes
levied totaled$28,052,175 at an average county levy of 71.686 mills. Park County received
$9,062,572 from salesand usetaxes. The retailand servicesectorsgeneratethe large majority
of 1991 sales tax revenuein Park County.

3.13.5 Infrastructure

Park and Hot SpringsCountiesoffer all standardinfrastructurecomponents.Transportation,as
previouslydiscussed,is maintainedby Federal, state, and local agencies. Treated water is
providedby the municipalities,as is sewerservice. In rurallocations,water is typicallysupplied
fromgroundwaterwells,andsewer is processedbyon-sitesmallwastewatersystems. Gas and
electricservice is availablefrom localcooperativesand privatecompanies. Western supplies
localdistributioncompanies(e.g., rural electriccooperatives,town of Meeteetse) with electric
power.

Due to the age of Western'stransmissionline from the Carter MountainSubstationto the Big
GeorgeSubstation,and becausethe line is notprotectedfrom lightningstrikes,frequent power
surgesand outagesoccur,primarilyduringseasonalthunderstorms.All seven outagesin 1991
and the six outagesthroughAugust1992 occurredbetweenthe monthsof May and September
andwere attributedto lightning.Thesesurgesandoutagesarea concernto localrepresentatives
seeking to promotethe area for businessand residentialinvestment. Local officialshave
expressedconcernthat unreliableelectricservice may have a negative impact on economic
developmentinthe Codyarea (Morrison1992). Localoil companiesare particularlyconcerned
becausepowersurgescandestroycostlymotors(e.g.,$40,000 submersibleoilpumpingmotors)
used for productioninexistingoil fields. Becausethe oil fieldsin this regionare economically
marginal producers,continueddamage from power surges could cause field operations to
become non-economical,thereby forcingshutdown. Immediate concerns regardingoil field
shutdownare lossof county tax revenue,employment,and retailsales (Johnson1992).
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3.14 Transportation and Access

The major transportation routes in the study area include Wyoming 120, a north-south paved

primary route from Thermopolis into Montana. Wyoming 120 intersects with U.S. Route 20 at

Cody. U.S. Route 20 provides the eastern access into Yellowstone National Park. This route is

busiest during the summer tourism months. State Highway 30 travels in an east-west direction

from Meeteetse along the Greybull River.

The Wyoming State Highway Department is currently widening Wyoming 120 south of Meeteetse.

The project will continue through 1994 and will result in a wider road and ROW, expanded from
100 feet on each side of the centerline to 200 feet on each side of the centerline. Utilities are not

permitted within 100 feet of the roadway centerline due to safety concerns. They would, however,

be permitted toward the outer edge of the larger ROW. The Highway Department has been and

will continue to send planning documents to affected utilities (Milburn 1992).

The remainder of the region is accessed via a network of county and private paved and

unimproved trails and roads. Unimproved roads, at times, become impassable due to adverse
weather conditions.

The Burlington-Northern provides rail service from Cody and Thermopolis north into Montana and

south to Casper. Airport facilities for both private and commercial services are located near

Thermopolis and Cody.
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4.0 ENVIRONMENTAL CONSEQUENCES

Inthischapter,theenvironmentaleffectsor "impacts"of constructingandoperatingtheNo Action
Alternativeand the ProposedActionare described. The methodologyusedto assess impacts
is comprisedof two basic steps. First, combinationsof project actions and environmental
componentsare defined. Second,actualquantitiesof effectsat variouslevelsare examined.

An impactisdefinedas a modificationor effectonthe existingenvironmentbroughtaboutbythe
action. A directimpactis theprimaryresultof theaction. An indirectimpactis a secondaryresult
of the action. Impactscan be positive(beneficial)or negative(adverse). Impactsare considered
"short-term" if they are temporary or of shortduration. Short-termchanges are associated
primarilywithconstruction."Long-term"impactsresultfrompermanentchangesor long-lasting
effects. Long-termeffectsare changesthat remainfor the life of the projectand intothe future
(50 yearsor more). A residualimpactis an indirect,long-termimpactof the project. Mitigation
measuresare measuresthat reduce,eliminate,or otherwiseminimizethe impact.

4.1 No Action Alternative

Underthe No ActionAlternative,no upgradedtransmissionlinewouldbe builtintheprojectarea.
The existing69-kilovolt(kV) transmissionlinewouldcontinueto operatewithpolesandstructure
componentsbeingreplacedas necessary.The needto replacepolesisexpectedto increaseas
the linecontinuesto age,withpolesbeingreplacedon a morefrequent,basis.Theenvironmental
impactsfromsurfacedisturbanceassociatedwithpoleandhardwarereplacementon a continuing
basiscould equalor exceed the impactsassociatedwithcompletelyrebuildingthe existingline,
as plannedfor the ProposedAction. The existingaccesstrails wouldcontinueto be used for
maintenance;however, the frequencyof accesstrail use would increaseover time as more
structuresrequiredmaintenanceand replacement.The No Actionimpactswouldoccurinsmall
areasover severalseasonsandyears,whiletheProposedActionimpactswouldoccuralongthe
entirerouteover one constructionseason.

4.2 Proposed Action

4.2.1 Climate and Air Quality

All state and Federal air quality standards would be complied with during constructionand
operationof Western'sproposedtransmissionline. Localclimatologicalconditionswouldnotbe
affected. A smallamountof dustwouldbe producedby constructionactivitiesduringdryperiods,
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butthiswouldnotgenerallyexceedthe dustgeneratedby normaltrafficon unpavedroadsinthe
area. No long-termair qualityimpactswouldresultfrom line constructionor operation.

4.2.2 Paleontology, Geology, and Soils

4.2.2.1 Paleontology

Under Federal legislation,onlyscientificallyimportantpaleontologicalresourcesfound on Federal

land are protectedagainstcollectionanddestruction.The Bureauof LandManagement(BLM)
typically regards only vertebrate fossils as being scientificallyimportant. Several potential
fossil-bearingformationsoccurin the projectarea; however,no vertebrate fossils have been
documented.Accesstrailconstructionandholeexcavationforstructureplacementcoulddamage

or destroyfossilswhere the right-of-way(ROW) crossesfossil-bearingformations.

4.2.2.2 Geology

The majorityof the proposedroutetraversesgeologicformationsof sandstone,shale, alluvium,
and claystonethat shouldprovidean adequatefoundationfor tower structures. No landslide
depositswouldbe crossed. No othergeologichazardsare expectedalongthe proposedroute.

Geotechnicalinvestigationswill be conductedalong the ROW alignmentto identifygeologic
conditionsrequiring special designefforts for structureplacement.

4.2.2.3 Soils

The proposed route would not cross any prime or unique farmland. Slopes of 15 to 30 percent
occuralong 1.9 milesof the route,andslopesgreaterthan 30 percentare notpresentalongthe
route. Someincreasedwindandwatererosionintheseareas may resultfrom lineconstruction,
priorto the regrowthof vegetation. However, it is anticipatedthat most of these slope areas
wouldbe spannedandwouldnot requirestructureplacement. Westernproposesto use existing
accesstrailsto themaximumextentpossible.Basedon theexistinggoodconditionof theaccess
trailsand implementationof Western'sStandardConstructionPractices(see Section2.3.1.4) soil
erosionwouldbe nlinimized. Thereforesoilerosionis not expectedto be a long-term,adverse

impactfrom constructionor operationof the proposedproject.
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4.2.3 Surface Water

Sixperennialstreamsare intersectedbytheproposedroute;they includeSage Creek,DryCreek,
CottonwoodCreek, Meeteetse Creek, Spring Creek, and' the Greybull River. As stated in
Table 2-4, transmissionlineconstructionwouldspanthe riparianareascrossedbythe ROW and
avoid physicaldisturbanceto riparianvegetation. This measure would preventany loss of
riparian vegetation that may result in increased soil erosion, channel sedimentation,and
subsequentdegradationof existingwaterqualitywithinthesespecificwater resources.

Constructingnewaccesstrailsandrepairingexistingaccesstrailsand roadswouldhave minimal
impactsto waterquality. AspresentedinTable 2-4 inSection2.3.1.4, existingbridgesand fords
wouldbe usedto accessthe ROW on eitherside of sensitiveriparianareas. Equipmentand
vehicleswouldnot crossthe riparianzone. Disturbedareas includingchannelbankswouldbe
subsequentlyreseeded. Based on Western's ProposedAction and Standard Construction
Practicespresentedin Section2.3.1.4, no impactsto surfacewater resourcesor the associated
waterquality are anticipatedfrom constructionor operationof the proposedtransmissionline.

4.2.4 Aquatic Biology

As discussedinSections2.3.1.4 and4.2.3, the transmissionlinewouldspanthewaterresources
crossedby the proposedroute,andconstructionand maintenanceof accesstrailswouldavoid
the riparianareas, avoidingphysicaldisturbanceto riparianvegetation. Thismeasurewouldaid
in minimizingsoilerosionand avoidingchannelsedimentation,therebymaintainingthe existing
water qualitywithinthese specificwatersources. In addition,the probabilityof accidentaloilor
gasoline spills would be minimal, based on the implementationof Western's Standard
ConstructionPractices(see Table 2-4). Therefore, no adverse impactsto aquatic resources,
includingtroutfisheries,are anticipatedfrom projectconstructionor operation.

4.2.5 Floodplains and Wetlands

A floodplains/wetlandsassessmenthasbeen preparedfor the ProposedActionand is included
in AppendixB. Constructionwithinthe 100-yearfloodplainwouldbe necessarynear Meeteetse
Creekandthe GreybullRiver. Two transmissionlinestructureswouldbe placedinthe floodplain
zone along MeeteetseCreek and one in the GreybullRiver floodplain.

The placementof transmissionline structuresduringconstructionand the locationof structures
duringprojectoperationare notexpectedto alterthe floodplainstoragevolumeor causea local
increase in the flood stage. The final design for the transmissionstructurefoundationswill
considersite-specificsoilconditions,as wellas the elevationof the 100-'yearfloodand potential
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debris loading of the structureduring a flood. For these reasons, failure of a structureduringa
flood is not expected. No applicablefloodplainprotectionstandardswouldbe violated.

The nine wetland areas crossedby the proposedrouteare limitedto riparianzones that are

locatedadjacent to both perennialand intermittentwater sources(see Table 3-1). Only one
locationalong the existingaccess trail for the projectwould affect riparianvegetationduring
projectconstruction.A small, two-trackford currentlycrossesa tributaryto CottonwoodCreek
at MP 12.3, whichis characterizedby a small, low-flowingstreamthat meandersthrougha wet
meadow (ENSR 1992) (see Map 2-2, Sheet 3). This existingford is surroundedby riparian
vegetation, includingsedges, spikerushes,and rushes. Crushing or loss of this riparian
vegetationmay result from largerconstructionvehiclestravelingacross the ford for structure
placement. However, effects to riparian vegetation would be limited to approximately
2,400 square feet (0.06 acre) andwouldbe consideredshort-term.

The need for controlof woodyvegetationunderthe transmissionlinewouldbe minimal,sincethe
projectroute is locatedalongWestern'sexistingROW. Therefore, impactsto wetlandsor their
associatedriparianzones from removalof trees or large shrubsare not anticipated.

4.2.6 Vegetation

The proposed route would cross 25.6 miles of native vegetation and 2.7 miles of cropland.

Vegetation would be affected primarily by construction of 3 miles of new access trails. New trail
construction would remove 4.3 acres of vegetation, which would be a permanent long-term loss

of rangeland. Access trail construction would not affect cropland or riparian habitats. Structure
placement would permanently remove 45 square feet of vegetation at each structure site, or a
total of 0.2 acre for the entire project.

Vegetation also would be affected by improving existing access trails. Approximately 15 miles
of existing trails would require improvementsor repair to allow access for construction equipment.
An estimated 22 acres of vegetation would be removed for trail repair and improvement. The

long-term loss of rangeland vegetation from the Proposed Action would, therefore, total
26.5 acres.

During construction,vegetation within the trails would be crushed by equipment traveling the
accesstrails. Nativevegetationalsowouldbe temporarilycrushedby polesandconductorreels
staged at stringingand laydown sites. These impacts would be limited to the 12-month
constructionperiod. Sincethesesiteswould notbe graded,long-termproductivitywouldnotbe
affected. Therefore,the impactswouldbe short-termand minimal.
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Riparian vegetation would be affected at one locationby the use of an existingford across
CottonwoodCreek. The crossingcontainswet meadowspeciessuch as sedges, rushes,and
meadow grasses. About 2,400 square feet of vegetationwould be affected (see Map 2-2,
Sheet 3).

Gradingtrails with heavy equipmentused on otherconstructionsites could introducenoxious
weeds from otherareas into productivegrasslandsand croplandsin the projectarea. Noxious
weed infestationscouldreduceproductivityovertime. Thiswouldbea long-termadverseimpact.

4.2.7 Wildlife

4.2.7.1 Nongame Species

Impacts to area wildlife species would occur from disturbanceand habitat alteration from
transmissionline construction,primarilynew accesstrailconstruction,and existingaccesstrail
repair. Impactsfrom habitatlosswouldbe minimal,basedon Western'sStandardConstruction
Practicespresentedin Section2.3.1.4. The placementof the transmissionlinewithinWestern's
existingROW wouldminimizeimpactsto nativehabitatsand the wildlifespeciesdependenton
them.

New access trails for the projectconsistof spurs from the existingtrail system to structure
locations. The increasedaccessintothe projectarea from an estimated3 miles of additional
accesstrailsis notexpectedto produceadverseimpactsto wildlifespecies,suchas harassment
or poaching. Since the proposedline would be replacingan existingtransmissionline, an
increasein humanpresenceis not anticipatedover the currentconditions.

Riparianhabitatwouldbe consideredthemostsensitivehabitattype presentin the projectarea.
Many of the wetland and riparianareas have been augmentedby the water dischargedby
ongoing oil and gas activitiesin northwestemWyoming(ENSR 1992). Western's Standard
ConstructionPractices,presentedin Section2.3.1.4 (see Table 2-4), indicatethatthe proposed
transmissionlinewouldspan riparianareas,vegetationremovaland bankdisturbancewouldbe
minimized. In addition,existingbridgesand fordswouldbe usedto accessthe ROW on either
side of riparianareas; equipmentand vehicleswouldnot crossthe riparianzone. Therefore,
transmissionlineconstructionwouldnot affectthe sensitivewetland/riparianhabitatcrossedby
the route. No adverseeffectsto wildlifespeciesare anticipatedfrom use of the small,two-track
ford that crossesa tributarydrainageto CottonwoodCreek near MP 12.3 (see Section4.2.5).

Lineconstructionwouldresultinthe displacementor lossof smaller,less mobilewildlifespecies
withintheareas of disturbance.Small mammals,reptiles,and someamphibianswouldbe more
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susceptible to construction-relatedmortality than other animal groups. Some species of
ground-nestingbirds(e.g., westernmeadowlark,ring-neckedpheasant)wouldnotnestwithinthe
area of disturbanceduringconstructionbut would returnto nestinghabitatslocatedwithinthe

transmissionline route followingprojectreclamation.

Accordingto recent data available from the BLM and WyomingGame and Fish Department
(WGFD), twoactiveraptornestsare locatedwithin0.5 mileof theproposedROW. The proposed
routetravelswithin0.1 mileof a goldeneagle nestandwithin50 yards of a red-tailedhawknest
(WGFD 1992; BLM 1988; ENSR 1992). Other raptor nests are locatedalong the route, as
discussedinSection3.7.1; however,these includeeitheractive nestsiteslocatedover0.5 mile

from the projectROW or inactivenests. Additionalspeciesand nestsites that have not been
recordedalsomay occuralongthe projectROW. Transmissionlineconstructionwithin0.5 mile
of an active raptor nest site may impact breeding individuals,possibly resulting in nest
abandonmentand lossof reproductionfor thatyear. Breeding,nesting,and fledgingperiodsare

dependenton the nestingspecies(Denton1989).

Theadditionof staticwiresfortheproposed115-kVtransmissionlinewouldincreasethepotential
for line collisionsfor both residentand migratorybird species. Faanes (1987) reported, in
concurrencewithpreviousstudies,thatmostavianmortalityat powerlinesresultsfromcollisions
withtheoverheadgroundor staticwires. A numberof variablescontributeto thepotentialfor line
collisionand increasedavian mortality(Beaulaurieret al. 1982; Anderson 1978); the primary
factoristheorientationof the transmissionlineto sensitiveecologicalfeatures(e.g., waterbodies,
birdconcentrationareas, breedingsites) (Faanes 1987).

It hasbeen shownthat raptorsmay be moresusceptibleto powerlinestrikeswhen preoccupied
or distractedby activities such as territorialdefense, prey pursuit, etc. (Thompson1978).
However,Olendorffand Lehman(1986) reportedthat severalphysicaland behavioralattributes
of raptors,suchas keen eyesight,slow flightspeed, maneuverabilityin flight,and use of utility
poles for perch sites, decrease their susceptibilityto collisions. Studies also suggest that
collisionswithutilitylinesdo not resultina noticeableeffecton birdpopulationdynamics,except
in the case of endangered species or when rare or threatened species are experiencing
populationdeclines. Althoughthe potentialfor line strikesby raptorsor other nongame bird
species in the projectarea wouldincrease,no effectsto localor regionalbird populationsare
anticipated.

The OregonBasinand LittleBuffaloBasinoilfieldshave beenexperiencingincreasedincidences
of raptorelectrocutionsfrom power distributionlines. Golden eagles have been the primary

speciesimpacted,althoughother raptorsalsohave been affected(Roop 1992). Most linesthat
electrocuteraptors,however,are distributionlines that carry less than 69 kV. Highervoltage
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transmission lines (e.g., 115 kV) present little electrocutionhazard, because the separation
betweentheconductorsis sufficienttopreventcontactthatwouldresultinelectrocution(Olendoi'ff
et al. 1981). Western's proposed 115-kV transmissionline will meet or exceed design
recommendationsincludedin "Suggested Practicesfor Raptor Protectionon Power Lines"
(Olendorffet al. 1981).

Potential effects from line strikes or electrocutionfor the bald eagle or peregrinefalcon are
discussedin Section4.2.8 for Speciesof SpecialConcern.

4.2.7.2 Game Species

Sage grousebreedingoccursfrommid-Marchto theendof April. Disturbancefromconstruction
activitieson or adjacentto establishedand viable lek areas or nestinggroundsfrom March 15
to May 30 could adverselyimpactbreedingbirds. Interferencewith breedingactivitiescould
possiblypreventsuccessfulreproductionand consequentlyaffectlocalpopulationnumbers.

Secondary impacts to active lek areas may resultfrom predation by raptorsusing adjacent
transmissionlinestructuresas perchsites. Leksthatare locatednear powerlineshaveexhibited
lek fragmentation and lower reproductivesuccess rates due to golden eagle harassment
(Roop 1992). However,no increasedpredationfor sage grouse leks is anticipated,sincethe
proposedtransmissionlinewouldbe replacingan existingline,and no leks are currentlyknown
to occuralong the 2-mile realignment.

Waterfowlcollisionswith the transmissionline duringprojectoperationwouldincreaseslightly,
because of the additionof groundwires to the transmissionline design. However, no bird
concentrationsare associatedwith water resourcesoccurringalong the projectROW (Hurley
1993; Roop 1993). At the GreybullRiver the transmissionlinewould be equippedwith aerial
markers, which would minimizecollisionhazard for waterfowl. Because a transmissionline

presentlyoccurswithinthe proposedROW andthe smallopen waterareas crossedby the line

receivelimiteduse by waterfowl(i.e., no concentrationareas), the proposedprojectwouldnot
resultin long-term,adverseimpactsto localpopulations.

The routecrosses 11 milesof crucialmule deer winter-yearlongrange and 0.6 mile of crucial

pronghornwinter range(see Map 3-3). CrucialwinteringperiodsoccurbetweenNovember15
throughApril30 (Denton1989). Disturbancefrom projectconstructionactivitiesthatwouldforce
individualsto avoidareas near lineconstruction,therebyreducingthe amountof winterhabitat
available, could adverselyaffect winteringpopulationsfor bothof these species. The level of

disturbanceto winteringanimalswoulddepend on the environmentalconditions(i.e., weather,
fencing)and the seasonalperiod(i.e., late springversusearly fall).
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Although mule deer and pronghornmigrationoccursthroughoutthe projectarea betweentheir
yearlong and winter ranges, migrationalrouteshave been becomingmore restricted,due to
increased fencing and development. The corridoridentifiedon Map 3-3 for the Dry Creek
drainage is used extensivelyby pronghornduringboth the springand fall. During severe or
sudden weather events, migratorymovementscan be rapid and concentrated(Roop 1992).
Duringthe fall, the animalswill typicallybegin migratingafterNovember1 and may continuefor
a few days up to a month,dependingon weatherconditions.The springperiodmay be even
more variable,with animals beginningto move in April or May and continuinginto the early
summer. Althoughthese migrationperiodsfluctuateannually,the overall periodsextend from
November1 to December15 in the fall and April1 to June 15 in the spring(Denton1989).
Dependingon the weatherconditionspresentduringmigration,line constructionalongthe Dry

Creek drainage could adversely impact individuals moving between seasonal ranges.
Constructionactivitiesoccurringbetweentheseareascouldpreventthismovementduringcritical
periods,possiblyresultingin highermuledeer and pronghornmortalities(Roop 1992).

Fawningfor mule deer and pronghornare dispersedthroughoutthe projectarea (Roop 1992).
Nodisturbanceto femalesduringthespringseasonwouldbe anticipated;individualswouldavoid
constructionactivitiesin the area.

Potentialeffectsto othergamespecies(e.g., graypartridge,beaver,bobcat)inthe vicinityof the
projectwould be limitedto constructiondisturbance. Individualswould avoidthe area during
construction.

4.2.8 Species of Special Concern

A BiologicalAssessment,presentedin AppendixA of thisdocument,containsa more in-depth
analysisof wildlifeand plantspeciesof concern.

Constructionand operationof the proposedtransmissionline are not likely to adverselyaffect
nestingbaldeagles becauseactivenestsitesclosestto the projectarea occuralongthe Bighorn
River. Winteringbaldeagles occupywinter range alongthe GreybullRiver, and occasionally,
birdsmay forageoutsideofthe rivercorridor(Ritter1989). Projectconstructionduringtheperiod
OctoberthroughMarch may inhibiteagles from occupyingthe area near the projectROW, until
the completionof constructionactivities. However, disturbanceto wintering eagles is not
anticipated to be greater than the existingactivitiesassociatedwith the town of Meeteetse,
Highway120, and ongoingagriculturalpractices. No otherareas of significantbald eagle use
wouldbe crossedbythe proposedroute(Ritter 1992).
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Because wintering eagle use along the GreybuURivercorridorhasbeen increasing(Ritter1992),
the potentialfor eagle collisionswiththe transmissionline conductorsor groundwires during
projectoperationalsomay increase. Locatingthe transmissionlinecorridoradjacentto the town
of Meeteetse and installingaerial markersminimizethe potentialfor eagle collisionwiththe line
at therivercrossing.The physicaldimensionsof theproposed115-kVtransmissionlinepreclude
an electrocutionhazardto baldeagles (Olendorffet al. 1981), as discussedin Section4.2.7.1.

No adverse impactsto the peregrinefalcon are anticipatedfrom the proposedBig George to
Carter Mountaintransmissionllne project,since no activeperegrineeyriesoccurin the project
area. The probabilityof the projectaffectingforagingbirdstravelingfromcrucialhabitatareasor
migratoryindividualsalso is low.

The projectarea doesnot includeknownfeedingor nestinghabitator designatedcriticalhabitat
for the whoopingcrane. The potentialfor increasedcollisionswith the transmissionline by
migratorybirds,includingthewhoopingcrane,wouldincreasedue to theadditionof groundwires
to the line. However, the lack of habitat for whoopingcranes along the project ROW, the
presence of the existing69-kV line, and the additionof aerial markersat the Greybull River
crossingwould minimizethe potentialfor crane collisions. The physicaldimensionsof the
proposed115-kV transmissionlinewouldprecludeelectrocutionhazard to cranes.

Becausethe black-footedferret is so closelyassociatedwith prairiedog populations,all prairie
dog coloniesor complexesare consideredto be potentialhabitat for thisendangeredspecies.
Until it is determinedwhetherferrets occuralongthe projectroute,a determinationof impacts
cannot be made for the black-footedferret. A total of 11 prairiedog coloniespresentlyoccur
within0.5 mileof the ROW centerline,witha portionof thesecoloniespart of largercomplexes.
The activitystatus of these coloniesis currentlyunknown. No conflictbetweenthe proposed
transmission line upgrade and the proposed ferret reintroductionplan for the Meeteetse
ManagementArea is anticipatedunderthe currentprojectconditions(Luce 1992).

One gray wolf has been confirmedas occurringwithinthe State of Wyoming;the remainderof

the sightingsreported are designated by the U.S. Fish and Wildlife Service (USFWS) as
unconfirmed.No impactsto the graywolffrom the ProposedActionare anticipated. If present,
wolveswouldlikelyavoidconstructionactivities.Nonataldenningareasare knownto occur,and
with the lack of packactivity,breedingwolvesare not likely. No long-term,adverse impactsto
wolf prey speciesare expected,as discussedin Sections4.2.7.1 and4.2.7.2 for nongameand
game species, respectively.

Ferruginoushawk populationshave been decliningthroughoutthe west, primarilydue to nest
disturbances,whichinturnaffectthe reproductivesuccessof thebirds(Snow1974). Ferruginous
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hawks are highlysusceptibleto nest abandonmentduringthe periodpriorto hatching(Snow
1974). No ferruginoushawk nestsare knownto occuralongthe proposedroute;however,the
routecrossespotentialnestingand foraginghabitat. If constructionactivitieswere to occurnear
an active ferruginoushawk nest duringthe breedingand nestingseason, projectconstruction =
couldadverselyaffectbreedingbirds. The newtransmissionlinewouldposea somewhatgreater
riskfor in-flightcollisionsthanthecurrentlyoperatingtransmissionline. As discussedfor the bald
eagle and whooping crane, no electrocutionhazards are anticipatedfor the new 115-kV
transmissionline becauseof the transmissionlineconfiguration.

No long-term,adverse impactsare anticipatedfor the burrowingowl from constructionor
operation of the proposed project. Project constructionwould be considereda short-term
disturbance,if an active nestburrowwere locatednear the transmissionline ROW.

impactsto otherwildlifespeciesofconcernare notanticipated,basedon theirlimitedoccurrence
in the projectarea or the lack of appropriatehabitatlocatedalongthe existing/proposedROW.
The BiologicalAssessment(see AppendixA) presentscomplete impactanalysesfor speciesof
concernidentifiedby the USFWS.

Knownpopulationsoffederallyor state-listedplantspecieshavenotbeendocumentedwithinthe
projectarea. Everet'swaferparsnip(Cymopterus evertil), a Federalcandidate-category3C and
a WNDDB speciesof specialconcern,has been recordedapproximately1.8 milesnortheastof
the Carter MountainSubstation. The proposed routewould cross approximately4 miles of

potential habitatfor this species. Disturbancefrom transmissionconstructionmay result in
adverse impactsto thisplant species.

4.2.9 Land Use

Construction of the Proposed Action would not change current land use. The proposed
transmissionlinewouldbe in compliancewith locallanduse directives. Western, as a Federal
agency, does not apply for permitsfrom state and localagencies. However,Western would
substantivelycomplywithstateandlocalpoliciesregardingutilitycorridors.The ProposedAction
alsowouldcomplywiththe GrassCreek ResourceArea ManagementFrameworkPlan and the
Cody ResourceArea ResourceManagementPlan, by followinga designatedutilitycorridor.

The projectwould resultin the permanentlossof 26.5 acresof rangeland. However,22 acres
of this rangelandis of marginalvalue, sinceit is currentlyusedas an accesstrailfor the existing
transmissionline. Onlyabout4.5 acresof the disturbanceassociatedwithnew trailconstruction
and structureplacementwouldaffectpreviouslyundisturbedareas. The largestcontinuousarea
of disturbanceanticipatedalongthe accesstrailwouldtotal 1.6 acres. Lossof these 4,5 acres
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would not likelyaffect livestockstockingrates since the 4.5 acre loss would be distributed
betweenseveral grazingallotments.

Approximately20 structureswould be located in irrigatedcropland. Each structure would
permanentlyoccupyabout45 squarefeet. However,thesestructureswouldreplacetheexisting
structures locatedwithinthe fields. Elevated irrigationsystems(i.e., pivot and walker) were
erected after the originalline was constructed,and no cropsare currentlyproducedunder the
:ins. Therefore,no croplosswouldoccurin theseareas. At the Meeteetse Creekand Greybull
Rivercrossings,the ProposedActionalso wouldreplaceexistingstructures. As discussedin
Section2.3.1.4, Western would coordinatewith landownersto avoid impactingirdgationor
harvestingactivity. Landownersalso would be compensatedfor lostcrop productionduring
projectconstructionand operation.

The proposedrouteis locatedwithin0.25 mileof 8 residences(see Map 2-2), whichare located
predominantlynear Meeteetse. Constructionof the upgraded transmissionline would be
temporary, and operation of the ProposedAction would not alter land use in these areas.
Therefore,no impactsto these residencesor the associatedland usesare anticipated.

4.2.10 Recreation

The Proposed Actionwould have no affect on recreationfacilitiesor resources. Short-term
impacts to dispersedrecreationmay result from constructiontrafficand associatedactivities.
These impacts,however,wouldnotaffectfunctionalenjoymentof these resources.

4.2.11 Visual Resources

BecausetheproposedBigGeorgeto Carter Mountaintransmissionlinewouldreplaceanexisting
line, potentialeffects to the visual environmentwould be minor. Western would installaerial
markerballsatthe GreybullRivercrossing,whichwouldintroducenew contrastingelementsinto
the visual environment. The aerial markerswouldnot distractor drawthe attentionof nearby
viewers. In addition,Western'sproposedroutewouldbe visiblefrom Highway120 for 1.0 mile
lessthan theexisting69-kV route. Thiswouldbe achievedbylocatingthe linebehinda ridgeline
locatednorthof the Carter MountainSubstation.

4.2.12 Cultural Resources

Cultural resourcesare very sensitiveto construction-relatedactivitiesand increased access
createdby theadditionor upgradingof roads. Potentialimpactsto culturalresourcesbythe Big
George to Carter Mountaintransmissionline projectmay includedisturbanceor destructionof
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prehistoricand historicsites that mightqualifyfor listingon the NationalRegister of Historic
Places;disturbanceto areasthatareculturallysensitiveto contemporaryNativeAmericangroups;
acceleratederosioncaused by construction;vandalismand destructioncaused by increased
publicaccess;andvisualimpactson historicsitescausedbytheconstructionof transmissionline
structures.

A Class III inventoryhas been completedof an entire 200-foot-widesurveycorridor,as well as
accesstrailswheretheydivergefrom thiscorridor. Significanceassessmentshave been made

for all newlyrecordedculturalresources. A draft technicalreportof the Class III inventoryhas
been prepared,and significanceassessmentshave been reviewedby the BLM. However,the

WyomingSHPO has not reviewed the draft report, and impact evaluationsare therefore
preliminary.Duringthecourseof theClass III inventory,allpreviouslyrecordedculturalresources
within the 200-foot-wide survey corridor were locatedagain, and all were rerecorded and
reassessedfor significance.

A total of 35 archaeologicaland historicalsitesand isolatesare locatedwithinthe200-foot-wide

survey corridor. One of these sites has been determinedeligiblefor the National Registerof =

Historic Places and four others have been assessed as eligible based on field data. The

remaining30 sitesand isolatesare evaluatedas not NationalRegister-eligible.One of the five
significantsites is prehistoricand the remainderare historic. Since actual transmissionline

constructionplansare not finalized,it has been assumedthat directimpactscouldoccurto all
four of the significantsites.

4.2.13 Socloeconomlcs and Communlty Resources

Due tothe shortconstructionduration(18 months)andthe relativelysmallsizeof the construction

work force (25 to 35 people),it is not anticipatedthat secondaryor indirectemploymentwould
occur. Operationof the upgradedtransmissionlinewouldhave no impacton localpopulation.

Publicservicesand facilitiesandlocaltemporaryhousingcouldabsorbthe temporaryconstruction
work force withoutgeneratingsignificantcapacityproblems. Duringthe busiersummermonths,
housingconstraintsmay occuras constructionpersonnelcompetewith touristsfor vacancies.
Likewise,duringtheoff-season,localhousingprovidersmaybenefitfromthe increaseddemand
for accommodationsby constructionpersonnel.

The localeconomywouldbenefitintheshortterm from localexpendituresmade byconstruction
personnel.The projectwouldnotaffectpermissiblelivestockstockingrateson publiclands,and
therefore,wouldnot affect livestockoperations. The constructionof the powerlinemay cause
short-term impacts to crop production. Local landownerswould be compensated for any
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damages or crop loss caused by Westem (see Sections 2.3.1 and 2.3.1.4). Further,landowners
would benefit frompaymentfor the ROW acquiredby Western.

Due to the Federaltax-exemptstatusof thisproject,tax revenuewouldnot be generatedfor the
affectedcounties.

Local economic developmentefforts would benefit from the project,since the projectwould
reducepowersurgesandoutagescausedby lightningandothernaturaloccurrences.The region
wouldbe promotedas havinga modernanddependableelectricpowersupply,therebypotentially
attractinginvestment.

Benefits would be realized (i.e., costs would be minimized)by local oil companies with the

implementationof theupgradedtransmissionline. Oilcompanieswouldavoida majorityof losses
or damageto costlyequipmentwiththe installationof shieldwires(i.e., lightningstrikeprotection)
on the new transmissionline.

4.2.14 Transportation and Access

Onlyveryminortrafficdelays(lessthan5 minutes)or interferencewiththehighwaysystemwould
resultfromprojectconstruction.Transmissionlineconstructiontechniqueswouldnotrequireeven
temporaryclosureof area roadsor highways. Usersof highwaysand smallergravel roadsmay
experienceminordelaysas trucksturnofftheroadwayontoaccesstrailsor theROW. Western's
constructioncontractorwouldbe requiredtoobtainpermitsandworkcloselywithstateandcounty

roaddepartments.

It would be necessary to constructapproximately3 miles of new trail and repair 15 miles of
existingtrail. Trail improvingwouldnotaffectthevolumeor speedof existingtrafficin the area.
New access could allowingressby otherparties;however,no increasesin user volumesare
anticipated.

No adverse effects on railroadsor air trafficare expected. Prior to construction,appropriate
notice will be given to the Federal Aviation Administration(FAA) and airport operators, if
necessary,concerningthe potentialfor effectson aircraftoperations.

No adverseeffectsto localcommunicationnetworksare anticipated.
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4.3 Mitigation Measures

4.3.1 Climate and Air Quality

No mitigationmeasures would be requiredfor climateand air quality resources.

4.3.2 Paleontology, Geology, and Soils

Paleontology

• in the event that vertebrate fossils are uncovered landownersor resource managers
would be notified and a qualified paleontologist would evaluate the reported

paleontological resource. Appropriate scientific data recovery would be undertaken, if
impacts could not be avoided by structure relocation.

Geology

No mitigation measureswould be required for geological resources.

4.3.3 Surface Water

No mitigation measureswould be requiredfor surface water resources.

4.3.4 Aquatic Biology

No mitigationmeasures would be required for aquatic resources.

4.3.5 Floodplains and Wetlands

Floodplains

No mitigation measureswould be required for floodplainscrossedby the proposed route.

Wetlands

• Constructionmats or other protectiontechniqueswould be used for large construction
vehicles crossingthe existingford of a tributary to CottonwoodCreek, located at
MP 12.3 alongthe existingROW accesstrail, to minimizeruttingalong the ford area,
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disturbance to riparianvegetation,and soilcompaction,if at the time of constructionthe
ford area is wet.

4.3.6 Vegetation

• In order to aid in noxious weed prevention, a "clean vehicle policy" would be
implementedwhileenteringand leavingconstructionareas. Contractorswouldtransport
onlyconstructionvehiclesthat are free of mud and vegetationdebristo stagingareas
and the project ROW. Western would complywith local weed control policiesor
ordinances.

4.3.7 Wildlife

Non,qameSpecies

• Westernwouldcoordinatelocationof constructionstagingareas with stateand Federal

agencies.

• Surveysto identifyactive raptornests locatedwithin 0.5 mile of the transmissionline
routewouldbe conductedpriorto projectconstruction.

• Noconstructionwouldbe allowedwithin0.5 mileof a raptornestsiteduringthebreeding

period, unless it is determined by the USFWS, BLM, and/or WGFD that project
constructionwouldnotadverselyaffectthenestingbirds(e.g., bytopographicshielding
of the nest site). Western would coordinatewith the USFWS, BLM, and WGFD
regardingmitigationfor activeraptornests.

Game Species

• Prior to construction,sage grouse surveys that follow WGFD guidelineswould be
conductedbetween March 15 and April15 to locate active lek areas crossedby the
projectroute.

• Constructionactivitieswouldnotcommencewithin0.25 mileof activesage grouseleks
untilafter 9:00 a.m. duringthe periodfrom February1 throughApril 15. Within2 miles
of active leks, constructionwouldnot occuruntilafterMay 30, in coordinationwiththe
BLM andWGFD.
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• Construction activities would be curtailed from November 15 to March 1 within

designatedmuledeer crucialwinter-yearlongrangeandpronghorncrucialwinterrange.

,, Duringsevereweatherevents(i.e., fall andspringstorms),projectconstruction,including
line stringingactivities,wouldnotbe allowedalongthe Dry Creekpronghornmigrational
corridorbetween November1 and December 15 and between April1 and June 15.

4.3.8 Species of Special Concern

Wildlife

Select mitigationmeasures(e.g., raptornestclearancesurveys)presentedin Section4.3.7 also
are applicablefor the protectionof sensitivewildlifespeciesand wouldbe implementedwhere
appropriate.

• Western wouldinstallaerialmarkerson the overheadstaticwiresat the GreybullRiver
crossingto minimizepotentialcollisionimpactto winteringbald eagles and other bird
_pecies.

• Priorto projectconstruction,prairiedogcolonieswouldbe mappedwithin0.5 mileof the
ROW. Within 1 year of constructioninitiation,black-footedferret clearance surveys
wouldbe conductedwithinactive prairiedog colonies,as requiredby the USFWS.

• As presented in Section4.3.7 for Nongame Species, raptor nest surveys would be
completedprior to constructioninitiationto identifyactiveraptor nestsiteslocatedwithin
0.5 mile of the ROW. No constructionwouldbe allowedwithin0.5 mile of the active

nestsduring the breedingperiod. The periodof nest avoidancewould be specifically
identifiedfor thebreedingindividuals.WesternwouldcoordinatewiththeUSFWS, BLM,
and WGFD regardingnestavoidance,if an active raptor nestwere recorded.

Ve,qetation

• Potential habitat for the Evert's waferparsnip would be surveyed for the plant prior to
construction. Western would coordinate with BLM and USFWS, if Evert's waferparsnip

were affected by the Proposed Action.

4-16



I I

4.3.9 Land Use

No mitigation measures wouldbe requiredfor landuse and zoning.

4.3.10 Recreation

No mitigationmeasureswouldbe requiredfor recreationresources.

4.3.11 Visual Resources

No mitigationmeasureswouldbe requiredfor visual resources.

4.3.12 Cultural Resources

• Mitigationmeasuresfor culturalresourcesevaluatedas significantwouldbe detailedin
the technicalreportand wouldbe finalizedinconsultationwiththeWyomingSHPO and
otheraffected parties. Avoidanceof impactsis the preferred form of mitigationin all
cases. Where avoidanceis not possible,data recoverywould be undertaken. If
previouslyundetectedculturalresourceswere locatedduringconstruction,work in the

immediatevicinityof the find wouldcease untilit couldbe evaluatedby Western and,
if necessary, impactsto the findmitigated.

4.3.13 Socioeconomics and Community Resources

No mitigationmeasureswould be requiredfor the socioeconomicsand community resources
associatedwiththis project.

4.3.14 Transportation and Access

No mitigationmeasureswouldbe requiredfor transportation.

4.4 Electrical Characteristics

Potentialelectricaleffectsassociatedwithtransmissionlinesincludeozonegeneration,radioand
television interference, audible noise, electric and magnetic field interference, and safety
concerns. The first three of thesepotentialeffectsare causedbycorona,whichis the electrical
breakdownof air into charged particlescreated by the electrical field at the surface of the
conductors.
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Coronaeffects are generallyassociatedwith transmissionlinesoperatingat voltagesof 345-kV
or above. For the ProposedAction(builtto 115 kV), coronaeffectswouldbe negligible;ozone

generationwouldbe undetectable;and radioandtelevisioninterferenceis notexpectedto be a
problem. However,mitigativetechniquesdo exist,and, if any problemoccurred,Westernwould
take correctiveaction. Noise may be noticeabledirectlyunder a line during foul weather.
However,linenoisewouldremainvery lowandwouldprobablybe maskedby backgroundstorm
noiseduringinclementweather. Audiblenoise is not expectedto be an annoyance.

The proposed transmissionline would be designed and constructedto meet or exceed all
applicablerequirementsof the NationalElectricalSafety Code (NESC). Western willcorrectany
inducedshockson fences or buildingsassociatedwiththe transmissionline. However,persons
workingnear the transmissionline shouldexercisecautionnotto contactthe conductorswith
long,metallicobjects(e.g., irrigationpipe). Suchcontactwouldproducea lethalelectricshock.

Much attentionhas focusedrecentlyon reportsof health effects associatedwith electricand
magneticfields. The evidence,however,has not establisheda cause and effect relationship.
Magneticand electricfield strengthsdrop rapidlyas distanceincreasesfrom the ROW. The Big
George to Carter Mountain transmissionline crosses remote, uninhabited areas. Only
8 residencesoccurwithin0.25 mileof the line. Therefore,electricand magneticfield effectsare
notexpectedto be a health concern.

For moredetail regardingelectricalcharacteristics,refer to AppendixC.

4.5 Cumulative Impacts

Three projectswere identifiedas ongoingin the Big George to Carter Mountainarea. These

projects might result in cumulative impacts with the proposed transmission line and were
evaluated as to their location and schedule. It was determined that the construction of a new

transmission line from Worland to Thermopolis and ongoing oil and gas development in Park and
Hot Springs Counties would be well removed from the Big George to Carter Mountain
transmission line and would not result in cumulative impacts.

The Wyoming Oepartment of Transportation is currently upgrading Highway 120 from 0.8 mile
north of the Park County line to the eastern city limit of Meeteetse. This project is scheduled to

be completed by the end of 1993, well before the start of construction of the new transmission
line in the spring of 1995. Thus, no cumulative impacts are anticipated from this project.

During the preparation of this EA, residential development was noted both north and south of
Meeteetse and along Meeteetse Creek. It is anticipated that this development will continue at a
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pace unrelated to the construction of the proposed transmission line. Transmission lines have

not generally been considered to facilitate or induce urban or rural growth. Further, since the
proposed line will replace an existing line with an increase in ROW width from 40 feet to 80 feet,
the new line should not interfere with future rural residential development. Residential

development and transmission line construction have different types of impacts, which are not

expected to interact in a cumulative manner.

The proposed transmission line would be designed and built to operate at 115 kV. As proposed,
this line would be operated at 69 kV; operation at 115 kV is speculative and would be dependent
on future transmission system needs in northern Wyoming. However, by planning for future

transmission system needs now, the need to build an additional 115-kV transmission line in the
future would be avoided. This would reduce future and overall cumulative impacts.

4.6 Long-Term Effects

The long-termeffectsassociatedwiththe physicalpresenceof the proposedtransmissionline
wouldbe associatedprimarilywiththevisibilityof the linefrom Highway120;however,thiswould
not representa change inthe situationthat has existedsince 1941 whenthe original69-kV line
was constructed. Land uses along the line have developed after the existing line was

i constructed, so reconstruction along the existing route would avoid conflicts. The increased

potential for bald eagle collisions along the Greybull River also would be considered a long-term
impact. A potential increase in bird collision may result from the addition of static wires on the
new 115-kV line. A total of 26.5 acres of primarily rangeland, consisting of native grassland,

would be permanently removed as the result of constructing new access trails, repairing existing
access trails, and erecting structures. Long-term effects would continue until the proposed project

is no longer needed and the transmission structures are removed.
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5.0 CONSULTATION AND COORDINATION

Duringpreparationof the EA, the followingagenciesand privateorganizationswere contacted
to obtaindata.

5.1 Agencies Contacted During Preparation of EA

Federal

• Bureau of Land Management- Worland DistrictOffice - Grass Creek ResourceArea
- Worland,WY; Cody ResourceArea - Cody,WY

• Fishand WildlifeService- Cheyenne,WY

• Soil ConservationService- Powell,WY

• ColoradoDivisionof Wildlife- MonteVista, CO

• WyomingNaturalDiversityData Base - The NatureConservancy- Laramie, WY

• WyomingDepartmentof Highways

• WyomingGame and Fish Department- Cheyenne,WY; Cody,WY; Lander,WY; and
Thermopolis,WY

IndianTribes

• Arapaho Business Council- Mr. Burton Hutchinson,Chairman- Fort Washakie,
Wyoming

• Crow CulturalChairman- Mr. LloydOld Coyote- CrowAgency,Montana

• CrowTribalCouncil- Ms. Clara Nomee,Chairwoman- Crow Agency,Montana
i
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• Medicine Wheel Coalition on Sacred Sites of North America - Mr. Francis Brown,

Chairman- Riverton,Wyoming

• NorthernCheyenneSpokesman- Mr StevenBrady- Lame Deer, Montana

• NorthernCheyenneTraditionalLeader- Mr BillTall Bull - Busby,Montana

• Northern Cheyenne Tribal Council- Mr. Edwin Dahle- Lame Deer, Montana

• Eastern Shoshone Spiritual Leader- Mr John Tarnesse - Fort Washakie, Wyoming

• Eastern ShoshoneTraditional Leader- Mr. Haman Wise - Fort Washakie, Wyoming

• Eastern Shoshorie BusinessCouncil- Mr. Alfred Ward, Chairman - Fort Washakie,

Wyoming

Countyand Local

• Hot Springs County- County Planner

• Park County- Assessor and Planningand Zoning

• Meeteetse - Mayor

Privateand Other

• Marathon Oil Co. - Cody, WY

• Pacific Power & Light- Portland, OR

• Rocky MountainHerbarium - Curator

5.2 Public Meeting

During preparation of the EA, the following public meeting was conducted to inform the public
about the project and to solicit input:

• Public meeting at the Meeteetse Recreation District in Meeteetse, Wyoming on
September 1, 1992.
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Purpose: To describe the project, purpose and need, preliminary environmental concerns, EA
preparation, route evaluation process, the NEPA process, schedule, and to solicit input from the

public.
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AN - audiblenoise
BLM - Bureauof LandManagement
C&RE - Western'sConservationand Renewable EnergyProgram
CB - citizen'sband
CEQ - Councilon EnvironmentalQuality
cfs - cubicfeet per second
dBA - decibels-A-weighted
dBuV/m - decibelsabove 1 microvoltper meter
DOE - U.S. Departmentof Energy
EA - EnvironmentalAssessment
ENSR - ENSR Consultingand Engineering
FAA - FederalAviationAdministration
FEMA - Federal EmergencyManagementAgency
FM - frequencymodulation
HCC - high-currentconfigurations
Hz - hertz
kV - kilovolt
kV/m - kilovolts/meter
LCC - low-currentconfigurations
lig/m3 - microgram/cubicmeter
mA - milliamperes
mG - milligauss
MP - milepost
NEPA - NationalEnvironmentalPolicyActof 1969
NESC - NationalElectricalSafety Code
NOAh, - NationalOceanicand AtmosphericAdministration
NWI - NationalWetland Inventory
PM-10 - inhalableparticulateswith the aerodynamicdiameterof less than

10 microns
ppb - parts per billion
RI - radiointerference
ROW - right-of-way
SCS - U.S. Soil ConservationService
SHPO - WyomingStateHistoricPreservationOffice
Tri-State - Tri-StateGenerationand TransmissionAssociation,Inc.
TSP - Total SuspendedParticulate
TVI - televisioninterference
USFWS - U.S. FishandWildlifeService
USGS - U.S. GeologicalSurvey
V/m - volts/meter
VRI VisualResourceInventory
VRM VisualResourceManagement
WDEQ WyomingDepartmentof EnvironmentalQuality
Western - WesternArea PowerAdministration
WGFD - WyomingGame and FishDepartment
WNDDB - WyomingNaturalDiversityDatabase
Wyoming120" WyomingState Highway120
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A1.0 INTRODUCTION

Federal agencies,in consultationwith the U.S. Fish andWildlife Service(USFWS), are required
to ensure that any action theyauthorize,fund,or carryout will not adverselyaffect a federally
listedthreatenedor endangeredspecies. A BiologicalAssessmentis requiredif majorFederal
actionsmay impactany federallylistedor proposedspeciesor criticalhabitat:

The U.S. Departmentof Energy,WesternArea PowerAdministration(Western),as lead Federal
agency for the proposedBigGeorge to Carter Mountain115-kV TransmissionLineProject,has
determinedthat the ProposedAction may impact federally listedthreatened or endangered
species. Westernhasrequestedinformalconsultationwiththe USFWS underSection7(a) of the

EndangeredSpeciesAct.

During informal consultation,the USFWS identifiedfive speciespotentially affected by the Big
Georgeto Carter MountainProject. These endangeredspeciesincludethe baldeagle, peregrine
falcon,whoopingcrane, black-footedferret,and graywolf. Inadditionto these 5 federally-listed
species,a total of 14 Federal candidatespeciesalsoare associatedwith the proposedproject.
These candidate species include the Evert's waferparsnip,sturgeonchub, white-faced ibis,
trumpeterswan, northerngoshawk,ferruginoushawk,mountainplover,long-billedcurlew,black
tern, loggerheadshrike, spottedbat, Northern Americanwolverine,North American lynx, and
Allen's thirteen-linedgroundsquirrel.

This assessment considerspotential impactsof the ProposedAction on these 19 species.
Analyseswere performedusingexistingdata, interviewswithlocalbiologists,agencydocuments
(e.g., environmentalimpact statements [EISs], environmentalassessments[EAs], resource

managementplans, and maps of the projectarea. Data were requestedfrom the Wyoming
NaturalDiversityData Base (WNDDB),Bureauof landManagement(BLM),WyomingGame and
FishDepartment(WGFD), USFWS, andspecialistsfamiliarwiththe currentstatusandtrendsof

the speciesof concern. Impactanalysesexamineddirectand indirecteffectsof the Proposed
Ar'!on and cumulativeeffectsof otherprojectsinthe same projectarea.
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A2.0 PROJECT DESCRIPTION

A2.1 Project Description

Westernproposesto removetheexistingBigGeorgeto CarterMountain69-kV transmissionline
locatedbetween the Big GeorgeSubstationsouthof Cody,Wyoming,and the Carter Mountain
Substationsouth of Meeteetse, Wyoming,and constructa new transmissionline to 115-kV
standards. Map A-1 depictsthe projectarea. A detaileddiscussionof the projectdescriptionis
includedin Chapter2.0 of the EA preparedfor theproject.

The new linewouldconsistof singlecircuit,wood-pole,H-framestructuressimilarto the existing
line. However,the new linewouldbe equippedwithoverheadgroundwires. The new 28.3-mile
transmissionline would be constructedon the same right-of-way (ROW) as the existing

transmissionlineexcept for a 2-mile section. This 2-mile sectionof line wouldbe reroutedon
new ROW behinda ridgenorth of the Carter MountainSubstationin order to minimizevisual
impacts(see Map 2-2, locatedat the back of thisdocument).

Constructionof the projectwouldrequire 1 year and is scheduledbetween spring 1995 and
summer 1996. The peak work force is expectedto be about25 to 35 workers.
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A3.0 ENDANGERED SPECIES EVALUATIONS

A3.1 Bald Eagle

A3.1.1 Status and Distribution

The U.S. Department of Interior has listed the bald eagle (Haliaeetus leucocephalus) as
endangeredin 43 of the 48 conterminousUnitedStatesand as threatenedwithinthe states of
Washington,Oregon,Minnesota,Wisconsin,and Michigan(USFWS 1991). Baldeaglesalsoare
protectedunder the Bald Eagle ProtectionAct of June8, 1940, as amended, andthe Migratory
BirdTreaty Act of July3, 1918, as amendedJune20, 1936 inall states, includingAlaska.

The 1992 nationalmid-winterbaldeagle surveyestimated16,309 eagles for the 45 statesthat
participatedinthisannualcount(Steenhof1992). The 1990 estimateof the breedingpopulation
in the lower48 statestotaled3,014 occupiedterritories,whichhas risenfromthe 1,188 occupied
territoriesrecordedless than a decade ago (Kjos1992).

The baldeagle'sbreedingrangeformerlyincludedmostof the continent;thespecieshistorically
nested in areas where suitablehabitat occurred(USFWS 1986). The eagle's winter range

includesmostof thebreedingrangebutextendspredominantlysouthwardfromsouthernAlaska
and southernCanada (USFWS 1986). The largestwinteringeagle concentrationsin the lower
48 statesoccurinthe KlamathBasin,California;inthe Midwesternstatesalongthe Mississippi,
Missouri,Illinois,Platte,andArkansasRivers;and inthe Northwest,encompassingWashington,

Oregon, Idaho, and westernMontana. Major riversand otheropen water bodies in Wyoming,
Montana,and NorthDakotaalso serve as winteringgroundsfor the baldeagle (Spencer 1976).

Both nestingand winteringbald eagles occur withinthe State of Wyoming (USFWS 1986).
Wyomingrecordeda totalof 49 occupiedbreedingterritoriesin1990 (Kjos1992), witha majority
of theselocated inthe northwesternportionof the state (USFWS 1986). Baldeagles that nest

in northwesternWyomingcontributeto a significantpartof the nestingpopulationin the Rocky
MountainWest (WGFD 1989). Other nestingpairsoccurinwidelyscatteredareas of the state,
includingthe Bighornand Tongue Rivers in northernWyomingand the North Platte River in
southernWyoming(USFWS 1986). Severalnew eagle nestsin thestatewere reportedin 1992
(WGFD 1992).

Winteringeagles are distributedthroughoutWyoming,with concentrationsassociatedwith the
North Platte,Green, Snake, Greybull,and BighornRivers,andthe WoodruffNarrowsReservoir
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located northof Evanston(USFWS 1986; Ritter 1992). In 1991, mid-winterbald eagle surveys
conductedincooperationwiththe NationalWildlifeFederationreported319 birdswithinthe state
(NationalWildlifeFederation1991). The WGFD reporteda totalof 501 eagles duringthe 1992
mid-wintercounts(Ritter1992).

A3.1.2 Life History and Habitat Requirements

Baldeagles normallyreachbreedingage atabout5 years,whichroughlycoincideswithfulladult
plumage (Hancock 1973). The breeding season of the bald eagle varies with latitude.
Pre-nestingactivitiesoccur as early as January, but typicallytake place in February or early
March and includecourtshipflights,nest repair,and nest building. Egg layingand incubation
usuallybeginsin March,lastingapproximately35 days. One to foureggs (averagetwo)are laid
(Brownand Amadon1968). The periodfrom hatchingto fledglingis about10 to 13 weeks, with
a post-fledglingperiodof 3 to 10 weeks (Todd1979).

Nests are usuallylocated in multi-storiedtrees; optimumnestinghabitatincludesproximityto
open waterprovidingan adequatefoodsource,largenesttreeswithsturdybranchesat sufficient
height,andstandhe:temgeneity.Goodvisibilityfromthe nestanda clearflightpathare essential
(Grubb1976). InWyoming,83 percentof theactivebaldeagle nestsare locatedwithin600 feet
of water (AIt 1980). Eagles often use the same nesteach year and willsupplementwith new
nestingmaterialor rebuildthe nest, if destroyed. Consequently,nestsmay becomevery large

and may be 2 to 3 feet deep and 5 feet in diameter(Grubb1976; Andersonand Bruce 1980).
Prey itemsduringthe nestingseasonconsistprimarilyof fish (Grubb and Hansel 1978). Other
food itemsincludesongbirds,invertebrates,smallanimals,and carrion.

BaldeaglesmigratefrombreedingareasbetweenSeptemberandDecemberandgenerallywinter

as far northas openwaterand foodare available. The majorcomponentsof habitaton wintering
grounds includea food source and suitable trees for diurnal perching and night roosting.
Winteringbald eagles may gather in large aggregationsand share communalroosts,diurnal
perches,and feeding areas. Eagles are attractedto large bodies of water, particularlyareas
located downstreamof liydmelectricdams where there is access to dead or dying fish or
waterfowl(Cooksey1962; Ingram1965), butmayuse aridvalleysas well (Edwards1969). Food
availabilityis probablythe singlemost importantfactor affectingwinter eagle distributionand
abundance(Steenhof1976). Waterfowl,particularlydead orcrippledindividuals,are oftentaken
whenfish are notreadilyavailable(Shickley1961; Spencer1976). In some regions,carrionis
an importantfoodsource;deer, cattle,sheep,antelope,androad-killedcottontailsand jackrabbits
are readilyutilized. Livemammalssuchas mice,cottontails,jackrabbits,gophers,woodrats,and
kangaroo rats also are taken (Lish and Lewis 1975; Platt 1976; Beck 1980). Eagles may
maximizealternatefood sources,as availabilitychanges.
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Perches are an essential element in bald eagles' selectionof foragingareas, since they are
necessaryfor huntingand resting(Stalmasterand Newman 1979). Perchsitesmustbe in open
viewof potentialfood sourcesandaregenerallywithin160 feet of water (Vian 1971). Nightroost
sitesoffer protectionfrom predatorsanda degreeof protectionfrom inclementweather. Large,
livetrees that occurin shelteredareas are preferred(Lish 1975). Eaglesmay roostindividually
or in small groups,and roostscan be used for successiveyears. Eagles generallyleave the
roost for feeding areas in the early morningand return in the evening,except duringsevere
weatherwhen they may remain at the roost throughoutthe day. Cottonwood(Populus spp.)

' would comprise preferred perchesand roostingareas in thevicinityof the proposedproject.

A3.1.3 Endangerment Factors

The declinein eagle numbersis attributedto lossof habitat;humandisturbance;pesticideand
lead contaminationof prey;illegalshooting,poisoning,and trapping;and electrocution. It has
been estimatedthat the most severe declinesin baldeagle numbersin Wyomingmost likely
occurredinthe late 1800sandearly1900s. Humansettlementalongthemajorriversystemsand
extensivepoisoningand shootingof all predatorswere prevalentduringthisperiodand affected
both residentand migratoryeagle populations(USFWS 1986).

Habitat lossfor bothbreedingand winteringbald eagles is increasingwithinthe UnitedStates.
Land developmentand human activity in breedingand winteringhabitatseliminateotherwise
suitablehabitatfor baldeagles. Humanactivitynear a nestsite duringthe breedingseasoncan
resultin nestabandonmentand loweredreproductivesuccess. Illegalhuntingor poachingalso

reduceseagle numbers.

Inthe past,directand indirecteffectsof organochlorinepesticidesseverelyimpactedbaldeagle
populations(Bailey1984). Secondarypoisoningfromeatinglead.contaminatedprey,particularly
in winteringareas where eagles feed on crippledducksand geese, and feedingon poisoned
carcassesalso reduceeagle numbers(Jacobsonet al. 1977; USFWS 1986).

Electricpowerlinescan posea threat to bald eagles and other raptors,dependingon the line's
size and configuration. The Oregon Basin and Little BuffaloBasin in the projectarea have
experiencedan increasedincidencein goldeneagle electrocutionsfrom powerdistributionlines
associatedwithan increase inoil and gas activities. The incidencesof electrocutionsincrease

in high wind areas and duringmigration(Roop 1992) and withjuvenilebirdswhoseflightskills
are notfully developed(USFWS 1986).

Overall, bald eagle collisionswith power lines appear to occur with less frequency than
electrocutions.However,inspecificareaswherebaldeaglesconcentrate,transmissionlinescan
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representa threat (USFWS 1986). Of theseendangermentfactors,collision,humandisturbance,
and electrocutionhazard are the potentialimpactsassociatedwiththe ProposedAction. J

A3.1.4 Presence in the Study Area

No breeding areas or nest sites occuralong the proposedroute. The bald eagle is a winter
residentalong the GreybullRiver (Ritter 1992; BLM 1988), an area listed as crucial eagle
wintering habitat by the WGFD (1989). Individualsmay forage throughoutthe study area,
particularlywithinmuledeer winterrangeand duringcyclichighsin cottontailrabbitpopulations
(Ritter 1989; Denton1989). No historicalor communalroostsightsare knownto occuralongthe

riparianhabitatsinthe projectarea, includingtheGreybullRiver (Ritter 1989); althoughfeeding
areas, night roosts,and diurnalperchesmay be usedduringmigrationand winteringperiods.
The WGFD's 1992 mid-winterbaldeaglesurveysreporteda largeincreaseinwinteringeagle use

along the GreybullRiver (Ritter 1992).

A3.1.5 Impact of the Proposed Action

No impactsto nestingbaldeaglesare anticipatedfromtheProposedAction. Projectconstruction
that occursduringthe winteringperiod(OctoberthroughMarch)wouldnot likelyaffectwintering
birdsinhabitingthe GreybullRivercorridor.One transmissionlinestructurewouldbe locatedin
the GreybullRiver floodplain. Structureremoval,structureplacement,and line stringingwould
be completedduringthree separate periods,with4 days of continualactivitybeing the longest
periodof disturbance. Since the projectROW is locatedadjacent to the town of Meeteetse,
disturbanceassociatedwith line constructionis not expectedto be greater than the existing
baselineconditions,whichincludehuman activitiesassociatedwiththe town,the Highway 120
bridge, and currentagriculturalgctivities. Therefore, no adverse effects to bald eagles are
anticipatedfrom humanactivity.

Because wintering bald eagles may forage throughoutthe project area (Ritter 1989), line
constructionmay inhibiteagles from feeding in other locations(e.g., Meeteetse Creek). This
potential impact would not be considereda long-term,adverse effect, however, since line
constructionwouldbe temporaryand individualswouldlikely returnto the foragingarea upon
completionof constructionactivities. Baldeagle foragingalongthe proposedrouteand outside

of the GreybullRivercorridoris expectedto be widelydispersed.

Duringprojectoperation,thepotentialforeagle collisionwiththe transmissionlinewouldincrease
for winteringeagles alongthe GreybullRiver. Althoughthe ProposedActionwouldbe replacing
an existingtransmissionline,the upgradedlinewouldbe equippedwithoverheadgroundwires.
Studieson avian collisionswith power lines have indicatedthat 80 to 93 percent of observed
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collisionsoccurredwith theseoverheadgroundor staticwires (Faanes 1987; Beaulaurieret al.
1982; James and Haak 1979). However, collisionpotential is dependent on a number of
variablessuchas habitattype, lineorientation,numbersof birdspresent,existingdisturbances
inthe area, visibility,andarea familiarity(Beaulaurieret al. 1982; Anderson1978). The location
of the transmissionline corridoradja_:entto the town of Meeteetse minimizesthe potentialfor
collision,since human disturbancecontinuallyoccursin this area, and eagles would typically
avoidthese disturbancesto forage along other,moreremote,reachesof the river. In addition,
severalphysicalandbehavioralattributesof raptorsdecreasetheirsusceptibilitytocollisions(e.g.,
keeneyesight,slowflightspeed,maneuverability)(Olendorffetal. 1981), andno communalroost
sites for winteringeagles are knownto occur near the proposedroute (Ritter 1992). Aerial
markerswouldbe placedon the overheadgroundwiresat the GreybullRiver transmissionline

crossingto minimizethe potentialfor baldea§le collisions.

Electrocutionof raptors during project operationis not typicallyconsidereda problem with
transmissionlinesof 69 kV or greater. Transmissionlinesand distributionlines responsiblefor
raptorelectrocutionsare smallerthan 69 kV. The physicaldimensionsandconfigurationof the

proposedBigGeorge to Carter Mountain115-kV transmissionlinewouldmeet orexceed design
requirementsfor raptorprotection(Olendoffet al. 1981) andwouldnotintroducean electrocution
hazard to baldeagles.

Otherprojectsor developmentthat are ongoingor proposedfor the projectarea were examined
to assess potential cumulative impacts to the bald eagle. Effects from the widening of

Highway 120, currentoilgasactivities,and increasedresidentialdevelopmentinthe projectarea
are notexpectedto _ignificantlyimpactbaldeagles inconjunctionwiththe BigGeorgeto Carter
Mountainproject. Projectscheduleand locationof the transmissionline ROW minimizesthe
potentialfor cumulativeeffectswiththese otheractivities.

Based on the impactsanalysesand the developmentof thismitigationmeasure,the Proposed
Actionwouldnot likelyadverselyaffectbreedingor winteringbald eagles.
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A3.2 Peregrine Falcon

A3.2.1 Status and Distribution

The Americanperegrinefalcon(Fa/co peregrinusanatum) isfederallylistedas endangered. The

Arcticperegrinefalcon (F. p. tundrius) is listedas threatenedon its breedingrange, but either
peregrinefalcon occurringwithinthe lower 48 states is consideredendangered. Currently,
Region2 of theUSFWS isevaluatinga formalpetitionto changethe Federalclassificationof the
Americanperegrinefalconfrom endangeredto threatened(Craig1992). Thisproposalis based
on the assumptionthat 4 additionalyearsof releaseswill bringperegrinepopulationsnear the

recoverygoals identifiedfor the statesthat presentlymaintainrecoveryprograms. In the event
that the plannedreleasesachievethesepopulationgoalsand the speciescontinuesto expand,
the Fundrecommendsthatbothperegrinesubspeciesbedelistedentirely(PeregrineFund 1992).

Historically,theAmericanperegrinefalconbredinan arearangingfromCanadaandAlaskasouth
to Mexico. Reintroductionandmanagementeffortshavereestablishednestingperegrinefalcons
in many areas of the Rocky Mountains. Boththe Americanand Arctic peregrinefalcon may
winter inor migratethroughmuch of the lower48 states.

The peregrinefalconhasbeenreportedas rarewithinWyoming. Eighteennestsiteswere known
in the statepriorto 1975; however,adequatedocumentationof all but sevenof these siteswas
notcompleteduntilafter 1975. No siteswere knownto be occupiedby breedingbirdsfrom 1980
to 1983 (USFWS 1984).

Due to the reductionsin peregrinenumbers,reintroductionof birdswas initiatedin Wyomingin
1980. A totalof 150 peregrineswere successfullyintroducedtothewildbetween1980 and1988.
In 1984, a pairfrom previousreintroductioneffortsnestedat a historicaleyrie that had not been
occupiedsince1969 andproducedthreeyoung. In 1991, 14 pairswere recordedwithinthestate,
and a total of 21 pairs of peregrineswere knownto nest in the state in 1992 (Peregrine Fund
1992). The goal of the Wyomingreintroductionprogramis to annuallyrelease approximately
15 peregrinesandestablish30 breedingpairswithinthestateby 1996 (WGFD 1991). Modeling
resultsandobservationsof returningperegrinespresentlyindicatethatthe reintroductionprogram
is progressingas anticipated(WGFD 1989).
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A3.2.2 Life History and Habitat Requirements

Peregrinefalconsmatureat about2 to 3 yearsof age. Adultsusuallyreturnin mid-Marchto the
samenestsiteeachyear, exhibitinga strongnestsiteattachment;however,an alternatenestsite
alsomay occurwithinthe breedingterritory(Fyfe et al. 1976). The female lays a clutchof three

to four eggs in April, and both the male and female birdsmay incubate. The female typically
performsthe majorityof tl_eincubation,whilethe male providesprey species. The younghatch
at about33 days andare thencared for by bothparents. Fledgingoccursin June or July;soon
afterwardsthe youngare independent(USFWS 1984).

The four major habitatrequirementsfor nestingare: 1) an inaccessiblenest site;2) adequate
preybase;3) proximityto water;and4) isolationfrom humandisturbance(Haynam et al. 1977).
Peregrine falconstypicallynest on cliffsnear rivers,lakes, or marshes. Most nest sites are
150 feet or more in heightwith a smallcave or overhangingledge (USFWS 1984). The nest
ledgewillhave loosesoil,sand,gravel,or dead vegetationto allowtheperegrineto constructa
scrapefor egg laying(Endersonand Craig 1974; Cade 1960).

The averagehuntingterritoryfor a peregrinepair is usuallywithin10 milesof the nest, although
individualsmay travel up to 17 miles from nestingcliffs to forage (USFWS 1984). Preferred
huntingareas includecropland,meadows,marshes,lakes, and riverswhere prey species are
abundant(Porterand White 1973).

A3.2.3 Endangerment Factors

Severalfactorsthathave contributedto thedeclineof theperegrineinclude: 1) eggshellthinning
caused by pesticide poisoning;2)trapping and taking of young by falconers; 3)shooting;
4) disturbanceof nest sites by human encroachment;and 5) habitatdestruction,resultingin
reductionof prey availability(Herbertand Herbert 1965; Peakall 1974; Thelander1978).

The markeddeclineinactiveperegrineeyriesand thegreatlyreducedproductivityof peregrines
in the United States has primarilybeen in responseto chemicalpoisoningand loss of habitat.
A metaboliteof DDT (DDE) has been provento cause eggshellthinning,other chemicalsand
pesticidesalso maybe a factorinsuccessfulreproductionefforts(USFWS 1984). Concentrations
of DDT as lowas 15 partsper millioncanresultinunsuccessfulhatchingand reproductivefailure
(Peakall 1974)

Disturbanceof nest sites by humanactivitiesand habitat losswouldbe the potentialimpacts
associatedwith the ProposedAction.
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A3.2.4 Presence in the Study Area

In 1992, a total of 21 pairs of peregrines were known to nest within the State of Wyoming
(Peregrine Fund 1992). No active peregrine falcon eyries occur between the Big George
Substationandthe CarterMountainSubstation.TheArcticperegrinefalconwouldbeconsidered

a rare migrant (Ritter 1989; Denton 1989); the Americanperegrinefalcon may forage in and
migratethroughthe projectarea (Oakleaf 1992). Lakes locatedsouthof Cody eastwardto the

Oregon Basin provideexcellentforaginghabitatthat is usedby migrantperegrines,subadults,
and possiblyby residentbirdsforagingfromotherareas of northwestWyoming(Oakleaf 1992).

Rockyoutcropsand cliffsin the projectarea providepotentialperegrinehabitat(Denton1989).
Wetlandsand openwater areas crossedby or occurringnearthe transmissionline routedo not
attractlarge numbersof birds(Hurley1993; Roop1993) thatwouldprovidea sufficientpreybase

for peregrines (i.e., no bird concentrationareas are present that would attract foraging
peregrines). The closest reintroductionefforts of the Americanperegrinefalcon have been
concentratedwithin crucial peregrine recovery habitat located along the South Fork of the

Shoshone Riverdirectlynorthof the projectarea. No release sites occur near the Proposed
Actionor withinthe projectarea (Oakleaf 1992; WGFD 1989).

A3.2.5 Impact of the Proposed Action

No adverse impacts to breeding peregrine falcons (e.g., eyrie abandonment, loss of eggs or
young)are anticipatedfrom the ProposedAction,since no active peregrineeyriesexist in the

project area. The likelihoodof the project affectingmigratingindividualsis low, since the
migratoryarctic peregrinefalcon is consideredrare in the projectarea. Althoughoccasional
peregrinesmay forage in theprojectarea, no optimalforaginghabitatis crossedby the lineand
no bird concentrationsoccur near the proposedROW that would attract feeding peregrines.
Based on the low probabilityof peregrinefalconsin the projectarea, the Big George to Carter
MountainProjectwouldnotlikelyadverselyaffecteithertheAmericanor Arcticperegrinefalcon.
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A3.3 Whooping Crane

A3.3.1 Status and Distribution

The whooping crane (Grus americana) is federally listed as endangered. Although population
estimates vary, Allen (1952) postulatedthat whooping craneswere neverabundant and estimated

a maximum population size of 1,500 birds, basedon the extent of available winter range. In 1941

only 21 individuals remained, only 15 of which were wild (USFWS 1986). Intensive management
and breeding programs for the whooping crane have resulted in an increase in its overall
population. Two wild flocks of whooping cranes exist; in November 1992, the Wood
Buffalo-Aransas flock contained a minimum of 140 birds and the Grays Lake population reported

9 birds (Lewis 1992).

The historic breeding range during the period of North American settlement extended across the

central plains states into the Canadian prairie provinces. Winter distribution occurred primarily
along the Gulf of Mexico. Historically, several migration routes were used by whooping cranes
within the United States, Canada, and Mexico (USFWS 1986).

Currently, cranes from the Wood Buffalo-Aransas flock annually nest at Wood Buffalo National
Park in Canada and winter at Aransas National Wildlife Refuge in Texas. Whooping cranes in

the Grays Lake population summer in southern Idaho and western Wyoming near Grays Lake,

Idaho. These birds migrate with sandhill cranes through northeastern Utah and Colorado to the
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RioGrandeValley of New Mexico,wherea majorityof the birdswinter. A few birdsalso winter
in northernMexico (Lewis 1986).

A3.3.2 Life History and Habitat Requirements

Wintering grounds, breeding and nesting areas, and migrationstopoversare selected by
individualsprimarilyas a combinationof migratorybehaviorand habitatrequirements. Although
whoopingcranes are dependenton traditionalnestingand winteringgroundsand migratory
routes,cranesdo notusethesame migrationstopoversitesfromseasonto season,or fromyear
to year, exhibiting an opportunisticselection strategy along the flyway (USFWS 1986;
EA Engineering1985).

Whoopingcranesselectan openexpanseof shallowwater in rivers,lakes, reservoirs,and native
wetlandsfor nightlyroosting.These sitesincludestockponds(as smallas 0.25 acre), marshes,
flooded grain fields, and shallow reservoirsand rivers. Such sites provide protectionfrom
predators,a highdegree of visibility,and isolationfrom humandisturbance. Birdsobservedon
the groundduringmigrationare foundeitheron a roostsite or withina shortflightdistanceof a
roostingarea. Feeding sites includethe same wetlandtypesas those used during roosting.

Whoopingcranesusestandingwaterwetlandsinagriculturalareas,uplandgrasslands,andrivers
for foragingand roosting.

A3.3.3 Endangerment Factors

Thewhoopingcranepopulationdeclineddrasticallyinthe late 19thandearly20thcenturies.The
principalreasonsfor thisdeclineincludedhunting,specimencollection,humandisturbance,and
conversionof the primarynestinghabitatto hay, pastureland,andgrainproduction(Allen1952).
Currentthreatsto thewhoopingcrane includehumandisturbance,habitatmodification,disease
(e.g., avian tuberculosis),collisionswith powerlines,and accidentalshooting(Lewis 1986). Of
these threatsto cranes, human disturbanceand line collisionwould be the potentialimpacts
associatedwiththe ProposedAction.

A3.3.4 Presence in the Study Area

The whoopingcrane is a rare summerresidentof Wyoming(Dorn and Dorn 1990). Whooping
cranesobservedinthestatearepredominantlyassociatedwiththe Gray'sLake population(Lewis
1992). However, one historicalobservationof a whoopingcrane associatedwith the Wood
Buffalo-Aransasflock occurredin southeasternWyoming(WGFD 1992). No criticalhabitatfor
whoopingcranes has been designatedinWyoming.
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Individuals have been observedduringmigrationinwestemWyoming,particularlyin Lincolnand
SubletteCounties(Dorn and Dom 1990; WGFD 1992). One confirmedsightingof a whooping
crane was reported along lowerSage Creek in March 1984. The bandedcrane was from the

Gray'sLake populationand is theonlyconfirmedsightingreportedinthe BighomBasin(Collins
1993). A secondsightingofa whoopingcrane, relativeto theprojectarea, was a summeringbird
in the mid-1980sobservedat Ocean Lake in FremontCounty,approximately62 milessouthof
the Carter MountainSubstation(Ritter1989).

Duringmigration,whoopingcranesusewet meadows,riparianzones,and floodplainsas staging
or stopover areas for both foraging and social interaction. They often use these areas in
conjunctionwith themorecommonsandhillcranes. IndividualwhoopingcranesfromtheGray's
Lake population have been recordedusing such stopover areas in northwesternWyoming
(Brockmann1993);however,notraditionalstopoverareasareknownto occurneartheproposed
transmissionlinemute. Thecloseststagingor stopoverarea formigratingsandhillcranesoccurs
alongthe GreybullRiverwest of Otto,Wyoming.This area islocatedover20 milesnortheastof
the proposedtransmissionlinecrossingof the GreybullRiverat Meeteetse. Sandhilluseof this
stagingarea hasbeenincreasingannually,withapproximately200 birdsrecordedduringthe1992
springmigration;however,nowhoopingcraneshavebeenrecordedusingthisstopoverarea,and
no sandhillcrane staginghas been reported west along the GreybuilRiver towardMeeteetse

(Easterly 1993).

A3.3.5 Impact of the Proposed Action

The additionof a groundwireto theproposedtransmissionlinewouldincreasethe riskof collision
forallbirds,includinga raremigrantsuchas thewhoopingcrane. The ProposedActiondoesnot
affect potentialfeedingor nestinghabitator USFWS designatedcriticalhabitat. Aerialmarkers
wouldbe placedon the overheadgroundwiresat the transmissionlinecrossingof theGreybull
River,whichwouldminimizecollisionhazard. The physicaldimensionsof the proposed115-kV
transmissionlinewouldprecludean electrocutionhazardto cranes. Basedon thesefactors,the

proposedtransmissionline upgradewouldnot likelyadverselyaffect thewhoopingcrane.
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A3.4 Black-Footed Ferret

A3.4.1 Status and Distribution

The black-footedferret (Muste/a nigripes) is federally listedas endangered (Hall 1981). The

black-footedferretwas consideredextinctby the middleof thiscentury,untilit was observedin
Mellette County, South Dakota in August 1964. This discoveryinstigated 11 years of ferret
studies, indicatinga highlydispersed,low density populationdistributedwithina minimumof

8 counties (Hillman 1968; Henderson et al. 1969; Sheets 1970; Linder et al. 1972;
Fortenbery 1972). Thispopulationdisappearedby 1974,andonlyscatteredreportsof individuals
persisted.

In 1981, a viable populationof ferretswas discoveredin northwestWyomingnear Meeteetse
(USFWS 1988). These animalscomprisedthe onlyknownwild populationof the black-footed
ferret inexistence. Populationestimatesat Meeteetsewereapproximately129 ferrets(43 adults
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and 86 juveniles) during the summer of 1984 (USFWS 1988). However, the population
subsequently declined to roughly 65 known animals during the winter of 1984-1985, andwiththe
outbreakof caninedistemperinthecolonyduringthesummerof 1985, thecolonydeclinedfurther
to onlya few remainingindividuals. In an attemptto save the black-footedferretfrom possible
extinction,the last ferretsknownto exist in the wild were captured: 6 animalswere captured

duringthe fall of 1985, 11 animalswere capturedduringthe summerof 1986, and 1 additional
malewastakeninFebruary1987 (USFWS 1988;Morkillet el. 1987). These 18 animals(7 males
and 11 females) provided the basis for a captive breeding program. The captive breeding
programhas resultedin a total of 242 adult ferretsand 186 juvenileferrets,or kits,existingin
captivityas of mid-September1992 (Luce 1992).

Duringthe fall of 1991, the USFWS andWGFD released49 ferrets(32 males, 17 females) into
thewildnear ShirleyBasin,Wyomingapproximately175 milessouthof theprojectarea. Surveys
conductedduring July and Augustof 1992 indicatedthat at least 2 solitaryadult males and
2 adultfemales(observedwithlittersof 2 and4) were knownto havesurvivedsincetheirrelease
last fail. Between September22 and October22, 90 additionalkits that were bom duringthe
1992 seasonwere releasedin ShirleyBasin. A post-releasesurveyconductedNovember9, 10,
and 11, 1992 verified19 animalsfrom the90 that were previouslyreleased(Luce 1992).

Historically,the range of the black-footedferret coincidedcloselywith that of the prairiedog
(Cynomys spp.)throughouttheGreatPlains,semi-aridgrasslands,and mountainbasinsof North
America(Hillman1968). The speciesis thoughtto have been distributedfrom southemAlberta
andSaskatchewan,southto ArizonaandTexas (Hendersonet al. 1969). Noblack-footedferrets

are currentlyknown to occur outside of the captive and reintroducedpopulations;however,
remnantferretpopulationsmay existinportionsof itsformerrange(HillmanandCarpenter1980).

A3.4.2 Life History and Habitat Requirements

Black-footedferretsareprimarilynocturnal,solitarycarnivoresthatare obligateassociatesof the
prairiedog (Cynomys spp.). In additionto relyingon prairiedogs as theirprimaryprey source,
ferrets use the burrowsto raisetheiryoung. Althoughferretsare primarilynocturnal,they also
may be active duringdaylighthours,particularlyduringthe summerperiod (Hendersonet al.
1969; Linderet el. 1972; Fortenbery1972; Hillman1968; Forrestet el. 1985).

Black-footedferrets have been reported to breed from March to May (USFWS 1988). The
gestationperiodrangesfrom 41 to 45 days, withas manyas five youngbom in late May and
earlyJune. The kitsremainundergrounduntillateJune or earlyJuly. In earlysummer,the kits
most oftenoccupyone burrow;however,as the seasonprogresses,the female may place the
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offspring in separate burrows scattered throughoutthe prairiedog colony, The kits may then
accompanyher duringnoctumalforagingwithinthe colony.

Ferretsare most commonlyobservedin late summeror early fall. Male ferretsare not activein
rearingtheyoungandlivea solitarylifeexceptduringthebreedingseason. A detaileddiscussion
of the black-footedferret's life historyis presentedin Hillmanand Carpenter(1980).

A3.4.3 Endangerment Factors

Controlorexterminationof prairiedogs,habitatalteration,anddiseaseare themajorcontributors
toferretdecline(USFWS 1988; Linderet al. 1972;Clark1978; Carpenteret al. 1976; Budd1981;
Williams1982). Estimatessuggesta reductionof 90 to 95 percentofhistoricallyoccupiedprairie
dog habitatfrom the early1900s to the present(Choateet al. 1982; Andersonet al. 1986; Flath
and Clark 1986).

While none of these factors is associatedwith the ProposedAction, as a Federal agency,
Westerniscommittedto conservationof thespeciesandroutinelymapsprairiedog coloniesand
conductsferret surveys in coordinationwiththe USFWS.

A3.4.4 Presence in the Study Area

The black-footedferret historicallyinhabitedthe projectarea. The lastknownwild populationof
ferretsoccupiedthearea near Meeteetseuntil1987,whenthe last ferretwascapturedfor captive

breeding. No ferretpopulationsare presentlyknownto occurinthe projectarea (USFWS 1988;
Morkillst al. 1987).

Map 2-2 of the EA (locatedatthebackof thisdocument)showstheprairiedogcoloniesthathave

been recorded since 1988 by the WGFD (Luce 1992), those recorded during the field
reconnaissancein June 1992 (ENSR 1992), and thecoloniesobservedduringan aerial survey
conductedin January 1993 to delineateactive colonieslocatedwithin0.5 mile of the proposed
ROW (ENSR 1993). A totalof 11 prairiedog coloniespresentlyoccurwithin0.5 mileof the ROW
centerline,with a portionof thesecoloniespart of largercomplexes.The activitystatusof these
coloniesis currentlyunknown.

A portionof the transmissionlineroutetravelingnorthwestfrom the towno_Meeteetse crosses
the Meeteetse Black-FootedFerret ManagementArea (see Map 3-2 of the EA, locatedat the
backof thisdocument)(Luce1992). The USFWSandWGFD designatedthisarea, locatedwest
of Meeteetse, as a prioritysite for ferret reintroduction,since:1) itwas the area most recently
occupiedby wildferrets,2) effortsto maintainthisprotectedhabitatare ongoingandsuccessful,
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3) most black-footedferretdata were obtainedfromtheMeeteetsearea, and4) ferretIndividuals
andtheiroffspringincaptivitymay be bestadaptedto environmentalconditionsinthe Meeteetse

area (WGFD 1990; USFWS 1991).

The MeeteetseBlack-FootedFerretManagementArea covers208 squaremilesof rangelandand
is bufferedby a "zone of interest"(see Map 3-2 of the EA). Managementstrategieswillnot be

applied in thisbufferzone, whichwas establishedas partof the ManagementArea to facilitate
communicationwithall landowners(WGFD 1990). The existing69-kV transmissionlinecrosses
a total of 6.8 milesof the ManagementArea. Of those6.8 miles,3.2 milescrossthe bufferzone

of interest.Currently,a totalof 62 transmissionlinestructuresare locatedwithintheManagement
Area, and 30 structuresoccurwithinthe bufferzone. This alignmentaveragesa 580-foot span
betweenstructures. Basedon Western'santicipatedlinedesign (see Table 2-1 of the EA), the

averagespan betweenstructuresfor the 115-kV linewouldbe 700 feet. Therefore,thenumber
of structuresthatwouldbe locatedwithintheentireMeeteetseManagementArea woulddecrease

to approximately51 structures,with24 of thosestructuresoccurringinthebufferzoneof interest.
Therefore,an estimated27 structureswouldoccurinthe ManagementArea administeredunder
the recommendedguidelinesdevelopedby the WGFD in the CooperativeManagement Plan
(WGFD 1990).

Because the residentprairiedog populationlocatedwithinthe Meeteetse ManagementArea
declined52 percentin 1989, therebyloweringthesite'scarryingcapacityfor black-footedferrets,
the USFWS and WGFD identifiedanother site, the ShirleyBasin/MedicineBow Management
Area, as the priorityreintroductionsite. The Meeteetse ManagementArea was retainedas a
backupsite for possiblefuture ferret reintroductions.

In the eventthat the Meeteetse ManagementArea is used for reintroductionefforts,the ferrets
to be releasedwouldbe designatedas a "nonessentialexperimental"population,inaccordance

with Section100) of the Endangered Species Act (USFWS 1991). The "nonessential
experimental"designationallowstheUSFWStheflexibilitytoensurethatreintroducedpopulations
will not significantlyimpact existingor future land uses. Under this designation,only two
provisionsof Section7 of the EndangeredSpeciesActwouldapply: 1) conservationprograms
would be establishedand 2)informal consultationwould be necessarywith the USFWS on
actionslikelyto jeopardizethe continuedexistenceof the species.

A3.4.5 Impact of the Proposed Action

Becausethe black-footedferret is so closelyassociatedwith prairiedog populations,all prairie
dog coloniesor complexesare consideredto be potentialhabitatfor thisendangeredspecies.
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Until It is determinedwhether ferrets occuralong the projectroute,a determinationof effect
cannot be made for the black-footed ferret.

If ferrets were present in prairiedog coloniescrossedby the proposedtransmissionline, they
could be affected by trail building,trail repair, and structureplacement. Clearing trai=sand
excavatingholesfor polescoulddestroyportionsof prairiedogburrowsoccupiedbyblack-footed
ferrets, Ferretswouldbe mostvulnerableinearlysummerwhenyoungkitswouldbe presentin
the burrows. However, these Impactsare unlikelysince the existingaccesstrails and ROWs
wouldbe used for the ProposedAction.

Black-footed ferret clearance surveyswould be conductedwithin active coloniesor colony
complexesexceeding200 acres in size that are locatedwithin0.5 mile of the ROW centerline.
In Januaryof 1993, 11 prairiedogcolonieswere recordedwithin0.5 mileof the ROW centerline.
Of these 11 colonies,1 colonytotaled208 acresand2 colonies(105 and 36 acres) were partof

larger prairie dog complexesthat exceed the 200-acre minimumto warrant ferret clearance

surveys, accordingto the guidelinesidentifiedby the USFWS (1989). The eight remaining
colonieswould not require black-footedferret clearancesurveys due to their small size, the
distancefromadjacentcolonieswithinthecomplex,andtheir locationsrelativeto the proposed
route(see Map 2-2 of the EA).

Prairie dog coloniesor complexesof sufficientsize wouldinitiallybe examinedto determineif
theyare active;clearancesurveyswouldsubsequentlybeconductedwithin1 yearof construction
initiation. Because of previoussurvey coverage of the colonieslocatedwithinthe Meeteetse

ManagementArea (see Map 3-2 of theEA),the threeactiveprairiedogcoloniesthatoccurwithin
0.5 mile of the ROW in the Management Area would not require clearance surveys
(Brockmann1993). Ferret surveys woulddetermine ferret presence in areas affected by the

projectroute. Prairiedog colonycomplexesthat exceed 1,000 acresin size wouldbe reported
to the USFWS, BLM, and WGFD in order to evaluate these areas for possible ferret
reintroductions.

Due to the sensitivityof theMeeteetseBlack-FootedFerretManagementArea, the multi-agency
Black-FootedFerret AdvisoryTeam (BFAT) reviewed the proposed project to determine if
potential conflicts could arise between the ferret reintroductionplan for the Meeteetse
ManagementAreaandtheproposedtransmissionlineupgrade. No responsefromtheBFAT was
deemed necessary. Therefore,accordingto the BFAT and the WGFD, no conflictbetweenthe
proposedtransmissionlineupgradeand the proposedreintroductionplanwouldbe anticipated
underthecurrentconditions(Luce 1992). Westernwouldcontinueto coordinatetheblack-footed
ferretclearancesurveys,to beconductedwithin1 yearof constructioninitiation,withthe USFWS,
BLM, and WGFD.
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A3.5 Gray Wolf

A3.5.1 Status and Distribution

The Northern Rocky Mountain wolf, a subspecies, (Canis lupus irremotus) was listed as
endangeredby the Secretaryof the Interiorin 1973 (38 FederalRegister14678, June4, 1973).
In 1978 (43 Federal Register9612, March 9, 1978) theentirespecieswas listedas endangered
throughoutthe lower48 states,exceptMinnesota(USFWS 1987).

Three recoveryareas havebeen identifiedby the NorthernRockyMountainWolf RecoveryPlan
(USFWS 1987). The recoveryplan goal is to secure and maintaina minimumof 10 breeding
pairsof wolvesin each of the recoveryareasfor a minimumof 3 successiveyears. These areas
includenorthwestMontana,centralIdaho, and theGreater YellowstoneArea. Wolf recoveryis
occurringnaturallyinMontana,Idaho,andWashington,andwolvesare reappearingintermittently
inthe Dakotasand inWyoming(Fritts1992a; Fritts 1993). The USFWS, inconsultationwiththe
NationalPark Serviceand ForestService, is currentlydevelopingan EIS, describingoptionsfor
re-establishingwolves in the Yellowstoneecosystemand central Idaho (Roybal 1992; Fritts
1992a). The draft EIS is scheduledfor publicreviewduringthe summerof 19_ J (Fritts1992a).

Historically,theNorthemRockyMountainwolfsubspeciesoccurredthroughoutIdaho,theeastem
thirdof WashingtonandOregon,all butthenortheasternthirdof Montana,the northerntwo-thirds
of Wyoming, and the Black Hills of South Dakota (Hall and Kelson 1959). Currently,both
confirmed and unconfirmedsightingsof wolves throughoutthe northern Rocky Mountains,
primarily within Montana, Idaho, and Washington,are submitted to the USFWS annually.
Sporadicreportsof individualsalso occurinWyoming(Fritts 1992a; USFWS 1987).

The gray wolf onceexistedin fairly large numbersin Wyoming(Long1965), butwas extirpated
or nearlyso bythe 1940s(ClarkandDorn1979). As discussedin Section2.5.5 of thisBiological
Assessment,there have been numerousunconfirmedsightingsof gray wolves in Wyoming,
includingnear the projectarea, over the past3 to 4 years (Roybal 1992; Hurley 1992).
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A3.5.2 Life History and Habitat Requirements

The niche or ecologicalrole of the wolf has been that of the predominantpredatorof large
ungulatesin the NorthernHemisphere;from its survivalcapabilitiesto its uniquebehavior,the
wolfhas adaptedwell to thisrole. Wolveshaveoccupiednearly all habitattypesexceptfor true
deserts (Mech 1970; Pimlott1975). Habitatfor wolveswouldbe definedas including: 1) an
adequate year-round prey base of ungulatesand alternate prey species, 2) suitable and
somewhatsecludeddenningand rendezvoussites,and3) sufficientrangewithminimalexposure
to humans(USFWS 1987).

The basicunitof wolfpopulationsis thepack,whichis typicallya cohesivegroupof twoor more
individualwolvestraveling,hunting,andrestingtogetherthroughouttheyear (Mech 1970). Most
packs includea pairof breedingadults,pups,andoftenyearlingsand/orextraadultwolves(Murie
1944; Fullerand Novakowski1955; Mech 1970). The numberof wolvesin a pack variesfrom
a minimumof 2 to a maximumof 36 reported in Alaska (Rausch 1967) and is regulatedby

specificsocialand nutritionalfactors(Mech 1970).

Behavioralinteractionswithina wolfpack occurin an establishedbut dynamicframework(Mech
1970; Fox 1973). A dominant(alpha)maleandfemaleare the centralmembersof the pack,and
the otherpack membersare typicallyrelatedto the alphapair. The alphapair maintainssocial
order withinthe pack and promotespack stability(Peterson1977). The size and locationof a
pack'sterritorymay be stableor shifting(Mech 1973; Haber 1977;Carbyn1980; Frittsand Mech
1981), and wolvesassociatedwith a pack often exhibita certainpatternof individualmovement
withinthe territoryduringthe year (Mech 1970). These variablescan be dependenton factors
such as preyavailability,season,andbreedingactivities(USFWS 1987).

Typically,the alphapair willmateand preventsubordinateswithinthe pack from matingthrough
activeharassment(USFWS 1987). The breedingseasonoccursfromlateJanuarythroughApril,
withpupsarrivingin late Marchto May followinga 63-day gestationperiod(Woolpy1968; Mech
1970). Wolvesmay digoutor visitwhelpingdensweeks beforethe birthof the pups,and some
particulardensor denningareas may receivetraditionaluse by a wolfpack over time (USFWS
1987). Littersizes of wolvesgenerallyrangefromfour to seven (Mech 1970). Wild wolvesdo
nottypicallybreed until22 monthsofage (Mech 1970; Rausch1967), and2-year-oldfemaleswill
have slightlysmallerlittersizeson the averagethan olderanimals(Rausch 1967).

Wolvesuse rendezvoussites, whichare specificrestingand gatheringareas occupiedby wolf

packs duringsummerand early fall, after the whelpingden has been abandoned. These are
typicallycharacterizedby matted vegetationin a meadow,a systemof well-usedtrailsthrough
the adjacentforest and acrossthe meadow, and restingbeds adjacent to trees. A pack will
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usually move from the whelping den to the first rendezvous site when the pups are 6 to 10 weeks

of age (in late May to earlyJuly). The first rendezvoussite is often locatedwithin1 to 6 miles
of the whelpingden, and a successionof sites are usedby the pack untilthe pups are mature
enoughto travel withthe adults(fromSeptemberto earlyOctober). Rendezvoussitesalso may
receivetraditionaluse by wolf packs(USFWS 1987).

Dispersalof individualwolvesfrom a pack unitappearsto be relatedto associatedwolf density
and prey resources(Frittsand Mech 1981; Zimen 1976). Wolvesmay disperseat ages ranging
from 9 to 28 months,or more (PackardandMech 1980), anddispersalinthe fall by yearlings(17
to 20 monthsold) is common(Frittsand Mech 1981).

Communicationbetween membersof a wolf pack and between otherpacks basicallyincludes
howlingandscent-marking.Communicationmaintainssocialorderwithinan individualpackand
willdelineatespecificterritoriesto avoidconflictswith otherwolf packs(USFWS 1987).

Wolves are basicallyopportunisticpredators(Mech 1970); however,specific prey selectionis
apparent with wolves. In general, wolvesdepend upon ungulatesfor food in the winter and
supplementthisfromthespringto thefall withbeaver andsmallermammals(Mech 1970; Pimlott
1975). Becausethe wolf'spreyvariesinsize frombeaver to bison,the killrate of each species
variesaccordingto the amountof food each providesin relationto the numberof wolvesit feeds
(Mech 1970). Most of the researchon wolf-preyrelationsindicatesthat wolves usuallydo not
depletetheirprey populations(Murie1944;Mech 1970); however,wolf predationmay bea factor
in reducingungulatepopulationsin certainareas (Mechand Karns1977).

A3.5.3 Endangerment Factors

Accordingto YoungandGoldman(1944) andMech (1970), thepopulationdeclineof theeastern
timberwolf that occurredwithintheeastern United Stateswas a resultof: 1) intensivehuman
settlement,2) directconflictwith domesticlivestock,3) a lack of understandingof the wolf's
ecologyand habits,4) humanfears andsuperstitions,and5) the controlprogramsdesignedto
eradicate the species. These factorscausedthe declinein all the wolf populationswithinthe
United States, includingthose located in the northernRocky Mountains. Land development,
habitatloss,poisoning,trapping,andhuntingare the primaryfactorsrelatedto the declineof the
gray wolf populationslocatedin the northernRockyMountains(US._VS 1973).

The expansionof humansettlementshasultimatelyeliminatedthewolf fromall but remoteareas
within the contiguous48 states, and within these areas, wolf sightingsare predominantly
composedof loneor transientindividuals.A few locations,primarilyNationalParksand Forests,
could currentlysupporta viable wolf population. Althoughmaintenanceand improvementof

I
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suitable habitat may be the key long-termfactors in wolf conservation,an importantelement
limitingwolf recovery in the northernRocky Mountainsis human-inducedmortality (USFWS
1987). Because depredationby wolveson livestockhas beenthe fundamentalreason for the
virtualexterminationof wolvesin the westernUnitedStates, wolf recoveryin certain areas will
depend, in part, upon enlightenedmanagementthat recognizesand addressesthe ecological,
ethical,and economicaspectsof the relationshipand overallpublicinformationand education.

A3.5.4 Presence in the Study Area

The gray wolfhad historicallyinhabitedall of Wyoming(Long1965), butwas probablyextirpated
by the 1940s (Clark and Dorn 1979)_ Occasionalreports of wolf sightingscome from the
Yellowstonearea. During 1967-1977, a totalof 81 "probable"reportsof 109 large canidswere
recordedin and near YellowstoneNationalPark. However,sustainedpack activityin the Park

and vicinityhas not been documentedfor manyyears. BLM'sWorland DistrictOffice received
an additionalfive reportsof large canidsor theirassociatedsignin 1978 and four reportsduring
the periodbetween 1980 and 1985 (USFWS 1987).

In 1992, a total of 91 unconfirmedwolf sightingswere reportedfor the State of Wyoming. A
wolf-likeanimalwas filmedin HaydenValleyinYellowstoneNationalParkinAugustof 1992. An
animalalsowas shot andkilledby a hunter2.5 milessouthof the Parkon September30, 1992.
FollowingDNA analysisandcomparison,the individualwas determinedto be the firstconfirmed
wolf in the State of Wyomingsincethe specieswas believedextirpated. Thiswolf was thought
to havelikelydispersedintoWyomingfromtheMontanapopulation.Noevidencehasbeen found
of otherwolvesassociatedwiththis individual(i.e., pack activity)in the Yellowstonearea (Fritts
1993).

Over the past3 years, there have been 3 reportedwolf sightingswithin20 milesof the project
area. In February 1990, a BLM employee reporteda pair of wolves along Horse Creek,
approximately5 mileswest of the proposedtransmissionline; inOctober1990, a WGFD ranger
reporteda wolf southwestof SunshineReservoir,17 milessouthwestof theproposedROW;and
duringthefall of 1991,a BLMemployeereportedlysaw a wolf nearthe headwatersof Meeteetse
Creek, approximately17 mileswest of the projectroute (Hurley1992).

The southernmostwolf packactivityconfirmedfor the NorthernRockyMountainsubspecieshas
been recordedin the NinemileValley area, approximately30 milesnorthwestof Missoula. The

USFWS has estimatedseven animalsassociatedwith thispack. Wolf activityalso has been
confirmedintheBeaverheadNationalForest,approximately110 milesfromYellowstone,although
a definitepack has not been establishedfor thisarea (Fritts1992b).

A3-26



N I|| II

A3.5,5 Impact of the Proposed Action

It has been confirmed that wolvesare dispersingintoWyoming,althoughno pack activityhas
been observed or documented. No impactsto the gray wolf from the ProposedActionare
anticipatedbecause of the infrequent,unconfirmedsightingsreportedin the projectarea. No
nataldenningareas are knownto occur,and withthe lackof pack activity,breedingwolvesare
not likely. The ProposedAction would not affect wolf prey, and wolves would likely avoid
constructionareas when humansare present. Basedon the natureof the proposedprojectand
the known habitsof this species,the transmissionline upgradebetween the Big Georgeand
Carter MountainSubstationswouldnotlikelyadverselyaffectthe graywolf.
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A4.0 CANDIDATE SPECIES EVALUATION

A4.1 Evert's Waferpsrsnip

A4.1.1 Status and Habitat Requirements

Evert'swaferparsnip(Cymopterus evertil) isa Federalcandidate-category3c speciesthatoccurs
in northwesternWyoming(USFWS 1991). A category3c specieshas been eitherprovento be
moreabundantor widesproadthan previouslythoughtoris notcurrentlysubjectto an identifiable
threat. Witha significantdecline,thisspeciesmaybe re-evaluatedfor possiblelistingas federally
threatenedor endangered. Potentialhabitat for this species occurson alpine slopes, alpine
fellflelds,riverinemeadows, and sagebrushgrasslands(WNDDB 1992). Knownpopulations
located in high elevation habitats (i.e., 7,700 to 10,300 feet) were observed in areas that
consistedof shallow, rocky soils (WNDDB 1992). Known populationslocated at moderate
elevationhabitats(i.e., 5,500 to 7,200 feet) were observedin areasthat consistedof rockyand
sandysoils(WNDDB 1992). The floweringand fruitingperiodsfor knownpopulationsof Evert's
waferparsnipat these elevationsoccurduringlate March throughmid-Juneand May through
mid-June,respectively(Hartman1992).

A4.1.2 Presence in the Project Area

This species has a limited distribution within the state and occurs only in
northwestern/northcentralWyoming(WNDDB1992). A totalof20 populationsare knownto occur
in south-central Park and northwesternHot Springs Counties (WNDDB 1992). Known
occurrencesof Evert'swaferparsniphave notbeen recordedalongtheprojectroute. Populations
were observedin the Carter Mountainvicinityby Dr. Hartman, curatorfor the Rocky Mountain
Herbarium,whileconductingfloristicsurveysin1983. Allof thepopulationsobservedduringthis
survey occurred at 7,200 feet elevationor greater (Hartman 1992). The nearest historically
documentedpopulationin the projectarea is locatedapproximately1.8 miles northeastof the
Carter MountainSubstation(WNDDB1992); approximately4 milesof potentialhabitatiscrossed
by the projectrouteat MPs 22.0 to 25.2, MPs 26.2 to 26.6, and MPs 27.0 to 27.4.

A4.1.3 Impact Evaluation

Disturbancefrom transmissionline constructionmay resultin adverse impacts to this plant
species from removalor destructionof individualplantsduringprojectconstruction. Potential
habitatfor Evert's waferparsnipoccursalong4 miles of the projectroute, and the specieshas
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been located approximately 1.8miles northeast of the Carter Mountain Substation
(WNDDB 1992). Potentialhabitatwouldbe surveyedfor the plantspeciespriorto construction;
surveysfor Evert'swaferparsnipwouldbe coordinatedwiththe BLM and USFWS. The optimal

periodto conductsurveysfor the Evert'swaferparsnipin the projectarea wouldbe earlyto late
May. if thisspecieswere locatedwithinthe constructionROW, the BLM and USFWS wouldbe
notified,and a mitigationplanwouldbe developedwithWestern to eliminateor reduce impacts
to the species.
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A4.2 Sturgeon Chub

A4.2.1 Status and Habitat Requirements

The sturgeonchub(Hybopsis ge/ida) is a Federalcandidate-category2 species(USFWS 1991).
A category 2 species may be listed as federally threatened or endangered, but conclusive
biologicaldata to supportthese listingsare not currentlyavailable. The sturgeonchub inhabits
continuouslyand heavilyturbid,warm,mediumto largerivers(WGFD 1992). Streamhabitatthat
is preferredby thesturgeonchubconsistsof shallowwaterof strongcurrentwitha coarsesand
or gravelbottom(WGFD 1992). The species'distributionwithinWyomingindicatesthat it is rare
in thispartof its range (Baxterand Simon1970).

A4.2.2 Presence in the Project Area

The sturgeonchuboccursalmostexclusivelyintheMissouriRiverdrainagefrombelowits mouth
in the MississippiRiverto the headwatersin Montanaand Wyoming(Baxterand Simon 1970).
In Wyoming, the sturgeonchub inhabitsthe lower BighornRiver and the Powder River in
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SheddanCounty(Baxterand Simon 1970;Yekel 1992). Basedon currentlyavailable data from
theWGFD and BLM,the sturgeonchubhas notbeen documentedto occur inthe GreybullRiver
or otherperennialcreeks that are crossedbythe proposedroute.

A4.2.3 Impact Evaluation

The sturgeonchub does not occurin the projectarea. The transmissionline wouldspanthe
riparianareas crossedbytheROW andno equipmentorvehicleswouldcrossperennialstreams,
therebypreventingincreasedsoilerosionandchannelsedimentation.Use ofthesmall,two-track
ford crossingof the tributaryto CottonwoodCreek(MP 12.3) duringprojectconstructionwould
not increasestreamsedimentationdownstream,dueto the lowflowassociatedwiththistributary.

Based on theseconditions,no adverseimpactsto thesturgeonchubare anticipatedfromproject
constructionor operation.
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A4.3 Trumpeter Swan

A4.3.1 Status and Habitat Requirements

The trumpeter swan (Cygnus buccinator) is a Federal candidate-category 2 species
(USFWS 1991). The trumpeterswannestsinponds,lakes,andstreamsthatsupportthegrowth
of reeds, sedges, and similaremergentvegetation(WNDDB 1992). Swansprefer to nest inor
near freshwater. CygnetproductionwithinMontana,Idaho,andWyomingwas generallygoodto
excellent in 1990; however, Wyoming's productionwas low with only 11 cygnetsproduced
(WGFD 1991).
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A4,3,2 Proson©ein the Project Area

In Wyoming, the swan is a yearlong mstdent and pdmadly inhabitsYellowstone Lake and
YellowstoneRiver in HaydenValley of YellowstoneNationalParKand in GrandTetonPark (Dorn
and Dorn 1990). Swans also are associatedwith the Snake Riverdrainageand occuron the
upperGreen Riverdrainage(Ritter1992). TrumpeterswansinWyomingspendwinterson open
ponds and lakes and do not migrateto locationsin the southernUnited States, as do other
Interiorpopulationsof trumpeterswans (WNDDB 1992). Trumpeter swans have not been
documentedto occurinthe immediateprojectarea. Historicalobservationsof trumpeterswans
inthe nearestproximityto theprojectarea haveoccurredat YellowstoneLake, approximately70
mileswest of the projectarea (DornandDorn1990). Potentialpresenceinthe studyarea would
be limitedto isolatedoccurrencesalong riversand lakesduringseasonalmovements.

A4.3.3 Impact Evaluation

The ProposedActiondoes not crosstrumpeterswan feedingor nestingsites. No open water
areas crossedby or locatedadjacent to the transmissionline ROW are of sufficientsize or
provideadequate habitat for swan foragingor nesting. It is not anticipatedthat the proposed
projectwilladverselyimpactthisspecies.
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A4.4 White-Faced ibis

A4.4.1 Status and Habitat Requirements

The white-facedibis(Plegadis chthi) is a Federalcandidate-category2 species(USFWS 1991).
Ibisesnest in freshwatermarshesthat supportthe growthof hardstembulrush(Scirpus acutus)
and, to a lesserextent,cattailstands(Typha spp.). The birdsgenerallyinhabitareaswithstabla
water levels. This species' nesting requirementsare specific, and individualsare readily
displacedfrom areas withoutadequatenestingconditions(USFWS 1985). Feedinghabitatsfor
thewhite-facedibisincludefreshwatermarshes,wet meadows,andvegetatedshorelines(Dom
and Dom 1990; Terres 1980).

A4.4.2 Presence In the Project Ares

The breedingrangeof the white-facedibis in NorthAmerica includessuchstatesas California,
Oregon,Utah, Idaho,Wyoming,and Minnesotalocallyto Texas, Louisiana,and Florida(Teres
1980). The specieswintersfromsouthernCalifornia,BajaCalifornia,andtheGulfcoastof Texas
and LouisianasouthintoLatinAmerica and SouthAmerican(AOU 1983). The white-facedibis
is a resident in the southernpart of its breeding range and migratesin the northernareas
(WGFD 1992).

In Wyoming,the white-facedibisis primarilyan uncommonsummerresident(Dorn and Dorn
1990). Duringspringmigration,however,ibisesmay be locatedat severalreservoirslocatedin
GoshenandAlbanyCounties,whichare locatedinsoutheasternWyoming. Nestingpopulations
alsohavebeen observedinfreshwatermarsheslocatedinLincolnand UintaCounties(Dornand
Dorn 1990). Basedon WGFD surveys,onlysix sites inWyominghave recordedbreedingibis
populations(Ritter and Cerovski1990).

White-facedibisesmay migratethroughthe projectarea. No knownnestsitesoccuralongthe
proposedROW.

A4.4.3 Impact Evaluation

Water availabilityis a limitingfactorfor ibisin portionsof its range. The proposedtransmission
line routewould notcrossfreshwatermarshesthat wouldsupportbreedingbirds. The project
area alsodoesnot containknownfeedingor nestinghabitatfor the white-facedibis. Therefore,
no adverse impactsto thisspeciesare anticipatedfrom projectconstructionor operation.
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A4.5 Ferruginous Hawk

A4.5.1 Status and Habitat Requirements

The ferruginoushawk(Buteo rega/is) is a Federalcandidate-category2 species(USFWS 1991).
The breeding range of the ferruginoushawk is found primarilyin the semi-aridregionsof the
westernUnitedStatesandthesouthernmostportionof theprairieinCanada,especiallythe Great
Basinand Great Plains (Snow 1974;Terres 1980). In Wyoming,the ferruginoushawk inhabits
varioushabitatsthat includeprairieshrubland,easterngreat plains,great basinfoothills,riparian
ecosystems,andmountainfoothillgrasslands(WGFD 1992). This hawkmay nest intrees along
streamsor on low cliffs,rockoutcrops,andcutbanks. The speciesalsonestson the bordersof

pinyon-junipercommunitiesin eitherjunipersor sagebrush. Groundnestscan be commonin
certainhabitattypes (Snow 1974; Terres 1980; WGFD 1992).

A4-6



I i ii ii i i i

A4.5.2 Presence in the Project Area

In Wyoming,the ferruginoushawk isa commonresidentand hasbeenobservedthroughoutthe
state (DornandDorn1990;WGFD 1992). Ferruginoushawkshavebeenobservedinthegeneral
vicinityof the proposedmute; however,nestingindividualshave not been documentedby the
WGFD or BLM along the proposedROW. The transmissionline routecrossesboth potential
nestingand foraginghabitatfor ferruginoushawks. Migratingferruginoushawksalso may use
the projectarea.

A4.5.3 Impact Evaluation

Ferruginoushawk populationshave been decliningthroughoutthe west, primarilydue to nest
disturbances,which in turn affect the reproductivesuccessof the birds. With the increasing
demand on publiclands, humanactivityinareas with nestingpopulationsof ferruginoushawks
has become a limiting factor, if such activity occurs during the period prior to hatching.
Ferruginoushawksare highlysusceptibleto nestabandonmentduringthis time (Snow 1974).

No knownnestinglocationsof ferruginoushawkshave beendocumentedalongthe projectROW
(BLM1988;WGFD 1992);however,the routecrossesbothpotentialnestingand foraginghabitat.
If constructionactivitieswere to occurnearan activeferruginoushawknestduringthe breeding
and nestingseason,adultbirdsmayabandonthe nest, resultinginthe lossof productionfor one
season. Sinceferruginoushawkpopulationsare declining,lossof the reproductivepotentialfor
one seasonwouldbe consideredan adverseimpact.

Surveysto identifyactive raptornests locatedwithin0.5 mile of the proposedroutewouldbe
conductedprior to the initiationof constructionactivities. The appropriateFederal and state
agencieswould be contactedif an activeferruginoushawknestwere recordedwithin0.5 mileof
the mute. Constructionactivitieswouldnot be scheduledwithin0.5 mile of the nestsiteduring
theactivebreedingperiod,unlessitcan be determinedbythe USFWS, BLM, and/orWGFD that
nesting birds would not be affected by construction(e.g., by topographicalshielding). The
ferruginoushawk's breedingseason is typicallyfrom March 1 throughJuly 31; however, the
periodof nest avoidance wo_lldbe specifically identified and applied for the breeding individuals.
Western would coordinate with the US_VS, BLM, and WGFD, regarding nest avoidance.

The upgraded 115-kV transmission line would pose a somewhat greater risk for in-flight collisions
than the currently operating transmission line, with the addition of the overhead ground wires.

Since breeding ferruginous hawks would likely occupy rocky ridges, outcrops, and tree areas,
those areas that occur in close proximity to the line would be examined closely for nest sites and
foraging perches during the nest surveys conducted prior to line construction. No electrocution
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hazard is associated with the 115-kV upgrade, based on the transmissionline's configuration.
Giventhe ROW locationandpresenceof theexistingtransmissionline,it is notlikelythatproject
operationof the ProposedActionwouldimpactlocal populationsof the ferruginoushawk.

A4.5.4 References
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WyomingGameand FishDepartment(WGFD). 1992. WyomingBirdand MammalAtlas.170 pp.
WGFD, Game Division. September1992.

A4.6 Northern Goshawk

A4.6.1 Status and Habitat Requirements

The northern goshawk (Accipiter gentilis) is a Federal candidate-category 2 species
(USFWS 1991) that nestsin matureconiferousforests. It i._oftenfoundinstandsof Douglasfir,
Iodgepolepine,and aspen(WGFD 1992). Foragingareas includeforestedareas and openings
withinthe forest.

A4.6.2 Presence in the Project Area

In Wyoming, the northerngoshawk is a year-long residentand has been observed throughout

mostof the state (Dorn and Dorn1990; WGFD 1992). The nestingrangeincludesthe majority
of Wyoming,except for thesoutheasternportionof thestate (WGFD 1992). Northerngoshawks
have not been reported bythe WGFD or the BLM inthe projectarea.

A4-8



IIII II I I

A4.6.3 Impact Evaluation

The proposed route does not cross the appropriatehabitattype to supportbreeding northern
goshawks,and individualsare not likely to inhabitthe immediate projectarea. No adverse
impactsto the northerngoshawkare anticipatedfrom the proposedproject.

A4.6.4 References
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U.S. FishandWildlifeService(USFWS). 1991. EndangeredandThreatenedWildlifeand Plants;
AnimalCandidateReviewfor Listingas EndangeredorThreatenedSpecies,ProposedRule.
Federal Register50 CFR Part 17. November21, 1991.

WyomingGameandFishDepartment(WGFD). 1992.WyomingBirdandMammalAtlas.170 pp.
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A4.7 Mountain Plover

A4.7.1 Status and Habitat Requirements

The mountain plover (Charadrius montanus) is a Federal candidate-category1 species
(USFWS 1992). A category 1 speciesis biologicallyvulnerableand will likelybe federallylisted
as threatened or endangered. A listing package has been prepared for the species and
publicationof a proposedrule is anticipatedfor 1993 (USFWS 1993). Thisuplandbirdnestsin
shortgrassprairieandshortgrass/sagebrushplainsofWyoming(DornandDorn1990). Mountain
ploversfeed in smallflocks,primarilyon insects.

A4.7.2 Presence in the Project Area

In Wyoming, the mountainploveris an uncommonsummerresidentand primarilynestsin the
LaramiePlain region,whichis locatedin easternand southeasternWyoming. Birdshave been
recordedprimarilyin CarbonandAlbanyCounties(Dornand Dorn 1990). The mountainplover
also nests in north-centralWyoming in counties that include Park, Hot Springs, Bighorn,
Washakie,and Fremont(WGFD 1992). The ploveris usuallyassociatedwithprairiedogcolonies
and o'vergrazedgrasslands(Ritter 1992). The currentpopulationlevel and trend in the proj_.
area are unknownfor this species (BLM 1988). Althoughmountainplovers have not been
recordedin the immediateprojectarea (Atkins1993; BLM 1988) they may occurin the vicinity
sincethe appropriatehabitatfor thisspeciesis presentalongthe projectROW.
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A4.7.3 Impact Evaluation

Constructionwithinprairiedogcoloniesmayimpactbreedingmountainploversbydisturbingadult
birdsduringcourtshipor incubationor destroyingnestsby trail repairand structureplacement.
However,basedon thecurrentdatafromtheWGFD andtheBLMon mountainploveroccurrence

withinWyoming, no known feeding or nestingareas are located along the proposedroute.
Because the 115-kV upgrade would affect small areas of potentialplover habitat, it is not
anticipatedthat the ProposedActionwouldresultin long-term,adverseimpactsto thisspecies.

A4.7.4 References
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A4.8 Long-billed Curlew

A4.8.1 Status and Habitat Requirements

The long-billedcurlew (Numenius americanus) is a Federal candidate-category3C species
(USFWS 1992). Long-billedcurlewsusea varietyof habitatsthatincludesagebrush-grasslands,
easterngreatplains,greatbasinfoothills,mountain-foothills,wet-moistmeadows,irrigatednative
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meadows,otheragriculturalareas, and shorelines.This speciesnestson the groundin upland
areas near waterand occasionallyin a moisthollow(WGFD 1992a).

A4.8.2 Presence in the Project Area

In Wyoming,this species is listedas an uncommonsummer residentthat has been observed
throughoutmost of the state (Dorn and Dom 1990). Nesting curlewshave been recordedin
westem and southeastemWyoming,particularlyin Bighorn,Park,Teton, Lincoln,Sublette,and
UintaCounties(WGFD 1992a). Seven long-billedcurlewswere recordedflyingnear the project
area in1989 (WGFD 1992b);however,accordingto the WGFD and BLM,no activecurlewnests
havebeen recordedfor theprojectarea. The closestreportednestingcurlewsinproximityto the

projectarea are inthe BLM'sArea of CriticalEnvironmentalConcem,establishedon Chapman
Bench, locatednorthof Cody (Hurley1993).

A4.8.3 Impact Evaluation

The proposedROW crossesuplandareas near water sourcesthat may be used by breeding
curlewsfor nestsites. Basedon thecurrentdata from theWGFD and BLM, however,no known

feedingor nestingsites for the long-billedcurleware locatedalongthe projectROW. Individual
nestingor foragingsitesmayoccurwithintheappropriatehabitattypes,buttheseareas havenot
been surveyed (Denton 1989). The ProposedAction would have only short-term effects
(e.g., humanactivity)on thesehabitats,possiblyresultinginthe lossof breedingfor oneseason
or disturbanceto foragingbirds. No long-term,adverseimpactsare anticipatedfor thisspecies.
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A4.9 Black Tern

A4.9.1 Status and Habitat Requirements

The black tern (Chlidonias niger) is a Federal candidate-category2 species (USFWS 1991).
Breedinghabitatfor the blackternincludesponds,lakes,marshes,sloughs,wet meadows,and
other fresh water areas. Nestsare often set closetogetheron floatingmats of vegetationthat

are surroundedby dense emergentvegetation(Dorn and Dom 1990; WGFD 1992; Ritterand
Cerovski1990).

A4.9.2 Presence in the Project Area

In Wyoming,blackterns are considereduncommonsummerresidents(Dorn and Dorn 1990).
Nestinglocationsfor blackternshavebeendocumentedto occurinnorthwestern,southwestern,
and southeasternportions of the state, and general observationsof black terns have been
recordedthroughoutmost of the state(WGFD 1992). A historicnestinglocationclosestto the

projectarea was inthe vicinityof YellowstoneLake, approximately70 mileswest of the project
area (WGFD 1992). Accordingto the WGFD and BLM data currentlyavailable,no recordsof

breedingblackternsexist for the projectarea (Ritterand Cerovski1990).

A4.9.3 Impact Evaluation

As stated in Section2.3.1.4 of the EA, wetland vegetation will not be affected by project
construction. In addition,no open water areas that are crossedby or occur adjacent to the

transmissionlineROW areofsufficientsizeorprovideadequatenestinghabitatfor theblacktern.
Therefore, no long-term,adverse impactsto the black tern are anticipatedfrom the Proposed
Action.

A4.9.4 References
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A4.10 Loggerhead Shrike

A4.10.1 Status and Habitat Requirements

The loggerhead shrike (Lanius ludovicianus) is a Federal candidate-category2 species
(USFWS 1991). The speciesis decliningthroughoutmostof its rangewithinthe United States.
The loggerheadshrikenestsinvarioushabitatsthatincludeopencountrywithscatteredtreesand
shrubs, pine-juniper, woodland-chaparral, basin-prairie, desert scrub, and mountain
foothills-shrublands(WGFD 1992).

A4.10.2 Presence in the Project Area

The breedingrangefor the loggerheadshrike in NorthAmericaextendsfrom southernCanada
souththroughthe Great Basin,Califomia, Mexico,the Gulf Coast, and southernFlorida(Bent
1950; Terms 1980). In Wyoming,the loggerheadshrikeis a commonsummerresidentand has
been observedthroughoutthe state (Dom and Dorn 1990; WGFD 1992). The BreedingBird
Survey data for 1968 to 1991 indicatepopulationsare stab:e (Ritter 1992). Observationsof
nestingloggerheadshrikeshave been recordedin the north-centraland southernportionsof
Wyoming (WGFD 1992). Based on the data currentlyavailable from the WGFD and BLM,
loggerheadshrikes have not been documentedto occur in the projectarea. However, the
proposedroutecrossespotentialnestinghabitat.

A4.10.3 Impact Evaluation

Basedon currentlyavailabledata, no loggerheadshrikenestshave beendocumentedalongthe
projectROW. The proposedroutecrossespotentialnestinghabitatfor thisspecies;however,
becausethe proposedprojectwouldbe locatedwithinWestern'sexistingROW, the disturbance
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to appropriate nestingsites wouldbe minimal. The ProposedActionwouldnot likely resultin
long-termadverse impactsto the loggerheadshrike.
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A4.11 Spotted Bat

A4.11.1 Status and Habitat Requirements

The spottedbat (Euderma maculatum) isa Federalcandidate-category2 species(USFWS 1991).
The spottedbat is consideredrare and was found historicallythroughoutmuch of the western
United Statesand Mexico.

The spottedbat forages nocturnallyin a wide varietyof habitats(Wai-Pingand Fenton 1989;
Navoet al. 1992). Spottedbats inWyomingare knownonlyfromjunipershrublandsanddesert

sagebrush-grasslands;cliffs over perennial water are an important habitat component
(WGFD 1992). Spottedbatsare thoughtto roostinhorizontalrockcrevicesincliffs(WGFD 1992;
Wai-Pingand Fenton1989; Watkins1977). Mothsare the primaryfood itemof thisbat (WGFD
1992; Wai-Ping and Fenton1989; Watkins1977; Snow 1974; Barbourand Davis 1969).
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A4.11.2 Presence in the Project Area

Spottedbatspotentiallyrangethroughouttheprojectarea (Luce 1992). Accordingto theWGFD
(Luce 1992), spotted bats probablyoccurthroughoutthe Bighon. Basin,especiallywhere the
mountainsmeet the desert. The WGFD recordedthisspeciesduringsurveysconductedinThe
NatureConservancy'sTensleepPreserve(locatedapproximately85 mileseastof Meeteetse)and
in the BighornBasinnortheastof Lovell(at least 50 milesnortheastof Cody) (Luce 1992).

A4.11.3 Impact Evalustion

Spotted batsmay forage throughoutthe projectarea, but no knownroostingareas occuralong
the proposedroute. Since thespeciesis consideredrareandthe proposedline upgradewould
be locatedwithinan existingROW, no adverse impactsto the spottedbatare anticipated.
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A4.12 Allen's Thirteen-lined Ground Squirrel

A4.12.1 Status and Habitat Requirem6nts

Allen's thirteen-lined ground squirrel (Spermophilus tridecemlineatus allenO is a Federal
candidate-category2 subspecies(USFWS 1991). This groundsquirrelwas first collectedin
Wyomingin 1898 from the west slopeof the BighornMountainsat an elevationof 8,000 feet.
Allen'sthirteen-linedgroundsquirrelis thoughtto inhabitmountainsand foothills,but the limits
of its range are not well known(Long 1965). Accordingto Luce (1992), the WGFD may have
captureda smallnumberofAllen'sthirteen-linedgroundsquirrels,incidentallytakenduringroutine
small mammal surveys conductedin 1990. These specimenshave been submittedto the
USFWS's National Ecology Research Center in Fort Collins, Colorado to determine the
subspecies. One of these thirteen-linedgroundsquirrelsthat is being examinedwas trapped
approximately2 milessouthof Thermopolis.

A4.12.2 Presence in the Project Area

According to the WGFD (1992), the Allen's thirteen-lined ground squirrel has not been
documentedintheprojectarea; however,theactualdistributionof thissubspeciesisnotcurrently
known (Garber 1992). The USFWS will determinewhether the individualtrapped south of
Thermopolisis S. t. alleni, whichwouldrepresenta new occurrenceinthe state.

A4,12.3 Impact Evaluation

The Allen'sthirteened-linedgroundsquirrelis consideredrare,and few occurrenceshave been
recordedwithinWyoming. Althoughtheproposedroutecrosseshabitattypesappropriatefor this
species, thespeciesis notknownto occurintheprojectarea. Becauseof thespecies'rarityand
the proposedline upgrade would be located withinan existingROW, no long-term,adverse
impacts are anticipatedfrom projectconstructionor operationfor the Allen's thirteened-lined
groundsquirrel.
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A4.13 North American Wolverine

A4.13.1 Status and Habitat Requirements

The NorthAmericanwolverine(Gulo gulo) is a Federal candidate-category2 species(USFWS
1991). Wolverinehabitatencompassesconiferousforests,especiallydense,continuousstands
in remoteareas (WGFD 1992). Althoughwolverinesare foundmainlynorthof Wyoming(WGFD
1992), they have been recordedin the northwesternpart of the state, primarilyin the greater
Yellowstoneecosystem(Garber 1992).

A4.13.2 Presence In the Project Area

Althoughwolverinedistributionis not fully known (Garber 1992), wolverineshave not been
documentedin the projectarea (WGFD 1992).

A4.13.3 Impact Evaluation

The proposedroutedoesnotcrosshabitattypesusedbythe NorthAmericanwolverine. Based
on the natureof the proposedlineupgradeandthe lackof habitat,no long-term,adverseimpacts
to this specieswouldbe expected.
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A4.14 North American Lynx

A4.14.1 Status and Habitat Requirements

The North American lynx (Fells lynx canadensls) is a Federal candidate-category2 species
(USFWS 1991). The lynxis generallyassociatedwiththe borealforestsof Alaskaand Canada,
but also occursin the contiguousUnited States (Reeve et al. 1986). In Wyoming,lynxhabitat
encompassesdense coniferousforests, especiallyEnglemann spruce-subalpinefir, at high
elevations(WGFD 1992).

A4.14.2 Presence in the Project Area

Accordingto a Wyoming study conducted in 1984 al_d 1985 (Reeve et al. 1986), lynx
observationswere concentratedinthe westernpart of the state. Lynxpopulationslikelyexist in
the mountainousregionsof westernand northernWyoming,includingthe Salt River,Wyoming,
Teton, northernWind River,Gros Ventre, and Absarokamountainranges (Reeve et al. 1986).
A small populationmay be present inthe higherelevationsof the Bighornrange, but most lynx
recordsin this regionfall below6,000 feet in elevation(Reeve et al. 1986).

Several lynx observationswere recordedin eastern Park County,outsideof the actual project
area (R6eve et al. 1986). The WGFD (1992) reportsthe lynxas historicallyoccurring(prior to
1965) in theWapitilatilong;theproposedtransmissionlineis locatedinthe southeasternportion
of the Wapiti latilong. Accordingto the BLM (1988), lynx have been documented in the
Cody ResourceArea.
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A4.14.3 Impact Evaluation

Although lynx have been recorded in Park County and in the Cody Resource Area, the
appropriatehabitatfor thisspeciesis notcrossedbythe proposedroute. The proposed115-kV
upgrade would be primarilyplaced withinan existingROW; therefore, no long-term,adverse
impactto the NorthAmericanlynxare anticipated.
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Department of Energy
AresPo_ Administration

I.ovela_ Office
P.O.Box:!700

Loveland,GOeos:m.3oo3

JUN-91c_

Mr. CharlesP. Day1s
Ilyom|ngState Supervisor
U.S. FtshandIflldltt'e Servtce
_17 E. LtncolnWay.SutteA
Cheymme,_ 8Z00Z

DearHr. Davis:

TheIkste_ Area PowerAdministration(Meste_) plans to rebutld approximately
28milesof 69,000volt (69-kV)tranmtsston1thebetweenIllg 6eorge
Substation, south o1'Cody,Mymlng, to Carter HountatnSubstationnear
Heeteerae,_mJng (napenclosed). Theproject q.s.kn_ovn.as.the _a_.er -
Rountm|n41gGeorgeTransmissionLtne Project anais lOCa_eain vsrKanoHot

SprtngsCounties, Mymlng, The11M wasconstructed.|n 1941by tbe U.S.theBureauo1'Roclmatton andvould be S4-¥urs old al: rampropOSml_lmeor

 p acnent u:t,Inlm. lane1,nscoubledtOlightning-caused eut,agesbecauseof the l mc.oT.anoYe.r.n.ogroun,m_.
the $tructuru exlllbtt the typ|cal chal.a_e_s_Ics OT_nellr age, lflCtU_lrlg..
shell rot.. A new14herill -lncluclean averhud groundvtre to prote_ agslns_
nlostlightning-causedoutages. Westernts proposingto replace the 69.-kV1the
vtth a 11S-kV1|he, viitchwouldbe operatedat 69-kV unttl future neeas
requlre upr_tlng to 115-kY.

In accordanceMth the Endang,_KISpectesAct ot' 1973, P.L. 9:3.206(87 St_t,
884) as amended,SecttonY, we a_'erequostqngthat _ ag.encyfurnish.us vl.t_.
a ltsttng ot' federally p_)ose4, clmdtdate, and11sl:u mmangereosp4cles1:nat,
may occur In the area of the proposedactlon. The Informtlon recelved v111
be ut111z_l In the envqromental evaluatlon to be conducted for the proposal.

If _ouhavequestionsconcerningtheproposedpro_lec_,pleue telephoneRodney
Jones,(nvt_ronmentalSpecialist, at (303) 490-7371.

Sincerely,

ROBERTH.JONES

Robert H. Jones
Acting AreaHanager

Faclosure



cc:(rlth enclosurl)
Hr. FranctsPetera
D4rector

/_1.| Gameand Fish I)epartaentBlshop Blvd.
Clw_nne, HY 82002

Hr. JoeVessels
AreaHanager
GrassCreekResourceArea
Bureauof Land Management
P.O. Box 119
Wetland.MY 63401
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United States Department of the Interior _FISHAND WILDLIFESEILVICE _ i
_ul ml

m m

Fish and Wt1dl t fe Enhancement
,NKuLvW_RTO: 2617 East Llncolnway

Cheyenne, WY 82001

FWE-61411 July 9, 1992
VSMIW.25--WAPA(Bigeorge)

Robert M. Jones, Acting Area Manager
Department of Energy
Western Area PowerAdministration
P,O. Box 3700
Loveland, Colorado 80539-3003

DearMr. Jones:

This respondsto your letterof June9, 1992,receivedby thisofficeon June
11, 1992,regardingthe rebuildingof 28 milesof 69 kV transmissionlinefrom
the BigGeorgeSubstationto the CarterMountainsubstationin HotSpringsand
ParkCounties,Wyoming.

In accordancewithSection7(c)of the EndangeredSpeciesAct of 1973,as
amended(ESA),we havedeterminedthatthe followingthreatenedor endangered
(T/E)speciesmay be presentin theprojectarea.

SPECIES STATUS EXPECTEDOCCURRENCE

Black-footedferret Endangered Potentialresidentin prairie
(MustelaniariDes) dog (Cynomvssp.)colonies.

Baldeagle Endangered Migrant.Crucialwinter
(HaliaeetusleucoceDhalus) habitatoccurseastof

alignmentalongthe Bighorn
Riverand northalongthe
GreybullRiver.Nestingoccurs
alongthe BighornRiver.

Peregrine falcon Endangered Migrant.
(f.Ji].C_ODereorinus)

Whoopingcrane Endangered Migrant.
(GrusAm )

Graywolf Endangered Potentialresident
(CanislUDUS)

Category2 candidatespeciesthatmay occurwithinthe projectareaare
identifiedbelow,unlessindicatedotherwise.A Category2 speciesis one



thatlackssufficientbiologicalinformationto warrantconsiderationfor
listing.Therefore,any informationagenciescan provideaboutthesespecies
is appreciated.

Manyfederalagencieshaveinstitutedpoliciesto protectcandidatespecies.
Yourconsiderationof thesespeciesis importantin preventingtheirinclusion
on the EndangeredSpecieslist.

Mammals $¢ientific I)LOJll¢ RanQe
Spottedbat Eudermanlaculatum BighornCounty
Allen's13-1ined SDermoohilus W.slopeBH mrs.

groundsquirrel tridecemlineatus_lleni & upperGreenR.
NorthAmericanwolverine Guloqul_ luscus allmajormt ranges
NorthAmericanlynx Fells_ _._nadensis allmajormt ranges

Birds
Trun_)eterswan CvQnusbuccinator West,centralto NE

Wyoming
White-facedibis Pleoadischihi statewide
Ferruginoushawk Buteoreqalis statewide
NorthernGoshaw[( Accioiter aentiIis statewide
Mountainplover" Charadriusmontanus grasslandsstatewide
Long-billedcurlewz" Numeniusamericanus statewide;breedsin

westernWyoming.
Blacktern Chlidoniasniqer statewide
Loggerheadshrike J.Ag.tIL_ludovicianus statewide

Sturgeonchub HvboDsisqelida Powder& BH R.

I. Cl species;Informationexists to warrantdecisionfor tlsti_.
2. 3C spectes; PopuLat|on more secure than prevtousty knotm; numbers

constclered sufftctant for spectes survival, as of
thts t_me.

Plants

Currently,no plantspeciesin Wyomingare listedas threatenedor endangered;
however,federalagenciesare encouragedto considercandidateplantsin
projectreview. The WyomingNaturalDiversityDatabasemaintainsthemost
currentinformationon sensitiveplantsin Wyoming. It mustchargefor data
retrievalin orderto financiallysupportthe databaseand staff. The staff
canbe contactedat (307)766-3441.

Basedon informationobtainedfromthisoffice,no Candidateplantspeciesare
presentin the projectarea.

Accordingto Dr. RonHartman,Curatorof the RockyMountainHerbarium,a
floristicsurveyhas beenconductedby his staffwithintheprojectarea. The
environmentalcon_)liancestaffis encouragedto contactDr. Hartmanconcerning
thisinformation.

Section?(c)of ESA requiresthatfederalagenciesoroposingmajor
constructionactionscon_)letea biologicalassessmentto determinethe effects
of theproposedactionson listedand proposedspecies. If a biological



assessmentis not required (i.e.,all other actions),your agency is
responsiblefor review of proposedactivitiesto determinewhether listed
specieswill be affected. We would appreciatethe opportunityto reviewyour
determinationdocument.

For those actionswhere a biologicalassessmentis necessary,it shouldbe
completedwithin 180 days of initiation,but can be extendedby mutual
agreementbetweenyour agency and the Fish and Wildlife Service (Service). If
the assessmentis not initiatedwithin 90 days, the list of T/E speciesshould
be verifiedwith the Serviceprior to initiationof the assessment. The
biologicalassessmentmay be undertakenas part of your agency'scomplianceof
Section102 of the National EnvironmentalPolicyAct (NEPA),and incorporated
into the NEPA documents. We recommendthat biologicalassessmentsinclude:

1. a descriptionof the project;

2. a descriptionof the specificarea that may be affectedby the
action;

3. the current status,habitatuse, and behaviorof T/E speciesin the
projectarea;

4. discussionof the methodsused to determinethe informationin item
3;

5. direct and indirectimpactsof the project to T/E species;

6. an analysisof the effectsof the action on listedand proposed
speciesand their habitatsincludingcumulativeimpactsfrom
federal,state, or privateprojects in the area;

7. coordinationmeasures that will reduce/eliminateadverse impactsto
T/E species;

8. the expectedstatusof T/E speciesin the future (shortand long
term) during and after projectcompletion;

9. determinationof "is likely to adverselyaffect"or "is not likely
to adverselyaffect"for listed species;

10. determinationof "is likely to jeopardize"or "is not likely
jeopardize"for proposedspecies;

11. citationof literatureand personal contactsused in assessment.

If it is determinedthat any agency programor project "is likelyto adversely
affect"any listed species,formalconsultationshouldbe initiatedwith us.
If it is concludedthat the project "is not likelyto adverselyaffect"
listed species,we should be asked to review the assessmentand concur with
the determinationof no adverseeffect.

A federalagencymay designatea non-federalrepresentativeto conduct
informalconsultationor preparebiologicalassessments. However, the



ultimateresponsibilltyfor Section7 compllanceremainswith the federal
agency,antlwrittennoticeshouldbe providedto the Serviceuponsucha
designation.We recommendthat federalagenciesprovidetheirnon-federal
representativeswithproperguidanceand oversightduringpreparationof
biologicalassessmentsand evaluationof potentialimpactsto listedspecies.

Section7(d)of ESA requiresthatthe federalagencyand permitor license
applicantshallnot makeany irreversibleor irretrievablecommitmentof
resourceswhichwouldprecludethe formulationof reasonableand prudent
alternativesuntilconsultationon listedspeciesis completed.

Ifyou haveany questionspleasecontactVirginiaMoranof ntvstaffat the
letterheadaddressor phone(307)772-2374.

Sincerely,

CharlesP. Davis ..
StateSupervisor
WyomingStateOffice

cc:AssistantRegionalDirector,FWE,Denver,CO (60120)
Director,WGFD,Cheyenne,WY
NongameCoordinator,WGFD,Lander,WY
ENSRConsultingand Engineering,Loveland,Colorado-__



APPENDIX B

FLOODPLAINS AND WETLANDS ASSESSMENT
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FLOODPLAINS AND WETLANDS ASSESSMENT

B.1 Introduction

Executive Order 11988 mandates that floodplainmanagementand flood hazards be considered
in planningprojects. Pursuantto DOE's "Compliancewith Floodplain/WetlandEnvironmental
Review Requirements,"10 CFR 1022, Western has determinedthat thisprojectwouldinvolve
activitieswithina floodplainarea. A noticeoffloodplains/wetlandsinvolvementwas publishedin
the Federal Register(Vol. 58, No. 22; February4, 1993) in accordance with 10 CFR 1022. A
publicmeetingalsowas heldon September1, 1992 in Meeteetse,Wyoming,andthepublicwas
informedof potentialactivitiesin the floodplain. Floodplainsare definedas lowlandsadjoining
inlandwaters,and includetheareathatwouldbe inundatedby a 1 percent(100-year)orgreater
probabilityfloodin any givenyear. Floodhazard mapswere obtainedfor this portionof Park
County,Wyoming(FederalEmergencyManagementAgency1978 and 1987). Fromthesemaps
and the field reconnaissance,it has been determinedthat two water sourcescrossedby the

project(GreybullRiverand MeeteetseCreek) wouldhave structureslocatedin a floodplain.

ExecutiveOrder 11990 mandatesthat governmentagenciesconsiderpreservationof wetlands
in planningandmanagementactions. Wetlandsare definedby the U.S. Departmentof Energy
as areas inundatedby surface or groundwaterwitha frequencysufficientto supportvegetation
or aquatic life requiringsaturated or seasonally saturated soil conditionsfor growth and
reproduction. Wetlandsincludeswamps,potholes,marshes,bogs, sloughs,floodplains,lakes,
reservoirs,and springs.Forthisproject,wetlandsare limitedtothe floodplainmeadows/marshes
and riparianvegetationassociatedwithprimarilyperennialstreams.

Thefollowingconstitutesthefloodplains-wetlandsassessmentfortheBigGeorge-CarterMountain
115-kV TransmissionLineProject. Detailsonthe proposedproject,existingenvironment,impact
assessment,and maps of the projectarea are providedin the EA.

B.2 Floodplains and Wetlands In the Project Area

The project area is located in the BighornRiver Basin withinthe larger MissouriRiver Basin
(Peterson1988). Floodplainsand wetlandsare associatedwiththe perennialstreamsfoundin
the projectarea. These sensitiveareas were identifiedfrom co_or-infrared,high altitudeaerial
photography;low-altitudevideotapes;and the June 1992 field reconnaissance. Floodhazard
boundarymaps producedby the Federal Emergency Management Agency (FEMA) did not
providecompletecoverageof theentireproposedroute. Approximately20.0 miles(71 percent)

B-3



IMIN I illli I I I IIII il I I[11 ....

of the proposedroutewas coveredby FEMA maps. Maps were not printedfor approximately
8.2 miles (29 percent) of the proposedroute. Two route segmentsfor which flood hazard
boundarymapswere not printedincludeMPs 0.0 to 6.2 and MPs 26.2 to 28.2. Sage Creek is
the only perennialstream that occursin a portionof the projectarea for whichflood hazard
boundarymaps have not been produced.

Accordingto the flood hazard boundarymaps,the proposedroutewouldtraversethree special
flood hazard areas (see Table B-l), includingSage Creek, Meeteetse Creek, and the Greybull
River,whichare indicatedon Map 2-2 in the EA (FEMA 1978 and 1987).

Sage Creek wouldbe crossedby the proposedrouteat MP 0.6. Thiscreek meandersthrough
a landscapeconsistingof rollinghillsof rangeland. The activestreamchannel is predominantly
3 to 4 feet wide. Sincethe 100-yearfloodplainof Sage Creekhas notbeendelineatedby FEMA
at the proposedcrossingsite,an extrapolationof variousdata was usedto estimatethe width.
The 100-year floodplainalongSage Creekwas delineatedby FEMA on a publishedfloodhazard
boundarymap whose coverageendsjustwest of the proposedcrossingsite. The widthof the
100-year floodplainat the edge of this map, 0.6 mile west of the proposedcrossingsite, is
approximately600 feet. The width at the crossingsite was estimated to be approximately
500 feet, basedon informationobtainedduringa field reconnaissanceand measurementof the

floodplainwidthbetweendistinctivetopographiccontourson the USGS 7.5 minutetopographic
map.

The streamchannelisslightlyincisedandthestreambedconsistsof sediments,suchas clay,silt,
and sand. Vegetationalong the creekconsistsof herbaceousspecieswith few shrubandtree

species. Commonplant species establishedalong Sage Creek includesedges, spikerushes,
rushes, bluegrass,westernwheatgrass,big sagebrush,variousforbs, and willows. The plant
speciesthatwere locatedat theproposedcrossingsitehad a low growthform andwouldnotbe
considereda physical obstructionduring construction. Currently,structures for the 69-kV
transmissionlinedo notoccurwithinthe Sage Creek floodplain.The proposedactionwouldnot
resultin the placementof transmissionline structureswithinthe floodplain.

MeeteetseCreek meandersthroughirrigatedpasturesand rollinghillsof rangelandinthe vicinity
of the proposedroutecrossing;theproposedcrossingis locatedat MP 16.3. The activestream
channelis 6 to 10 feet wide andthe floodplainis approximately1,800 feet wide. The streambed

consistsof sand,gravel, andsmall rocksin additionto minoramountsof siltand clay deposits.
Vegetation establishedalong the creek includesa mixtureof herbaceousand shrubspecies.
Herbaceousspeciesincludesedges,spikerushes,rushes,variousforbs,bluegrass,andwestern
wheatgrass. Shrubspeciesthat occuralongthe creek includewillowsand big sagebrush. A
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Table B-1

Floodplains and Wetlands Traversed by the Proposed Route

Sage Creek 0.6 500 feet spanned spanned

Meeteetse Creek 16.3 1,800 feet 3 2

GreybullRiver 18.8 1,200 feet 1 1

1Thenumberof 69-kV transmissionline structuresthat currentlyoccurwithinthe floodplain.

2Theestimatednumberof 115-kV structuresthatwill likelybe locatedwithinthe floodplain,
based on the proposedtransmissionlinealignmentand a 700-foot averagespan length.

1 4.0 R4SBA spanned Coal Mine Gulch

2 7.4 PEMC spanned Unnameddrainage to
Dry Creek

3 7.6 PABFh spanned Dry Creek

4 8.5 PEMA spanned Dry Creek

5 8.7 PEMC spanned Unnameddrainageto
Dry Creek

6 11.8 R4SBA spanned CottonwoodCreek
(PEMC)

7 12.3 PEMC spanned Unnameddrainage to
CottonwoodCreek

8 14.6 PEMC spanned LongHollow

9 18.7 PEMC spanned Wetlandimmediately
adjacentto the Greybull

River

1PEMC- Seasonallyfloodedpalustrineemergentwetland.
PEMA - Temporarilyfloodedpalustrineemergentwetland.
R4SBA (PEMC):

R4SBA - Temporarilyfloodedintermittentriver.
(PEMC) - Ground-truthedclassification.

PABFh- Palustrineaquaticbed, diked/impounded.
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totalofthreestructurescurrentlyoccurwithintheMeeteetseCreekfloodplain. In comparison,the

proposedactionwouldresultin the placementof one less structurewithinthe floodplain.

The GreybullRiver wouldbe crossedby the proposedrouteat MP 18.8. This river intersects
cultivatedcroplandthat is situatedwithinthe 100-year floodplain. The river channel has a
braided-channelconfiguration,which leads to the formationof numerousislands withinthe
high-watermark boundaries. The streambedand floodplainwidth at the crossingsite of the
proposed route is approximately 120 and 1,200feet, respectively. The streambed
substrateconsistsof smallrocks,boulders,gravel,and sand. Vegetationpresentat thecrossing
is dominatedby tree and shrubspecieswitha minorherbaceousunderstory. Tree and shrub
species includenarrow-leavedcottonwood,willows,and big sagebrush. Herbaceousspecies
includesedges,rushes,bluegrass,andvariousforbs. Currently,onetransmissionlinestructure
occurswithinthe GreybullRiver floodplain. The constructionof the proposedroutealso would
resultin the placementof onestructurewithinthe floodplainarea.

The proposed route would cross nine wetlands. These wetlands are palustrine emergent
wetlandsand are positionedalong intermittentdrainages,perennialcreeks, and the Greybull
River. Table B-1 liststhese wetlandareas by milepost,the NationalWetland Inventory(NWI)
classification,andtheassociateddrainagename. ThesewetlandlocationsareshownonMap 2-2

in the EA, bytheir respectivewetlandsnumber. Wetlandslocatedalong intermittentdrainages
are locatedin depressionswithinthedrainageadjacentto thedrainagethat collectwaterduring
springrunoffandduringperiodsof highrunoffafterintensethunderstormactivity.One of thenine
wetlandstraversedby the proposedrouteis a stockpondlocatedat MP 7.6. Wetlandspecies
that were observed at the pond includedsedges, spikerushes,rushes,and buttercups(see

Map 2-2, Sheet 2; locatedat the back of thisdocument).

B.3 Floodplains and Wetlands Effects

The floodplainslocatedalongthe GreybullRiverand Meeteetse Creek are the only floodplains
potentiallyimpactedby the proposedtransmissionline. Transmissionlinestructureswouldnot
be placed in the floodplainassociatedwith Sage Creek. All other perennialand intermittent
drainagescrossedby the projectwouldbe spanned. Existingaccessroadswouldbe usedand
constructionwould occur during dry conditions. No impacts to these other drainages are
anticipated.

In the floodplainzone alongMeeteetseCreek,oneof the transmissionstructuresthat iscurrently
presentin the floodplainwouldbe eliminated. It is estimatedthat onetransmissionlinestructure
wouldbe replacedinthe floodplainzone alongtheGreybullRiver for theproposedproject. The
placement of transmissionline structuresduring constructionand the physicalpresence of
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structuresduringprojectoperationare not expectedto alter the floodplainstoragevolumeor
cause a localincreasein the floodstage.

The ninewetlandareas crossedby the proposedrouteare restrictedto riparianzones. Based
onWestern'sStandardConstructionPracticespresentedinSection2.3.1.4 of theEA, no impacts
to these wetland/riparianareas are anticipatedfrom projectconstructionor operation.

Only one locationalong the existingaccessroad for the projectmay affect riparianvegetation
duringprojectconstruction.A small,two-trackfordcurrentlycrossesa tributaryto Cottonwood
Creek at MP 12.3. The riparianecosystempresentat this locationis characterizedby a small,
low-flowingstreamthat meandersthrougha wet meadow. The stream channelwas not readily
distinguishablefrom the wet meadowdue to the absence of high,water-erodedbanks. Slope
gradients immediately adjacent to the wet meadow were gradual and would not impact
constructionactivities. Plant speciesobservedat the site includedsedges, spikerushes,and
rushes. Thisexistingfordis surroundedbya minimalamountof riparianvegetation. Impactsto
this riparianvegetationmayresultfrom largerconstructionvehiclestravelingacrossthe ford for
structure placement. Impacts to riparian vegetation would be limited to approximately
2,400 square feet (0.06 acre) and wouldbe consideredshort-term. Constructionmats or other
protectiontechniqueswillbe usedfor large constructionvehiclesusingthe existingford. Matting
willbe used at the tributarycrossingwhere areas of saturatedsoilsare encountered. Use of
mattingwill minimize ruttingalong the ford area, disturbanceto riparianvegetation, and soil
compaction.

In summary, the transmissionline wouldspan all flowingand dry channelsof perennialand
intermittentstreams. Riparianvegetationwould not be removed. The contractorwould use
existingaccess and would be prohibitedfrom crossinglive streamsor staging in wetlands or
floodplains. No removal of vegetationfor routinemaintenanceis necessary. Impacts to the
floodplainat the GreybullRiverand Meeteetse Creek wouldbe minimal. One less structure
wouldbe locatedinthe floodplainat Meeteetse Creek.

The final design for the transmissionline structureslocated in the floodplainwould include
foundationdesignthat considerssite-specificsoilconditions,as wellas elevationof the 100-year
flood and potentialdebris loading at each structureduringflooding. Therefore, failure of a
structureduringa floodis not expected. No watercourseswouldbe altered or relocatedas a
result of the project. No applicable state or local floodplainprotectionstandardswould be
violated.
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ELECTRICAL CHARACTERISTICS

C.1 Line Characteristics

The electricaleffects of the proposed 115-kV transmissionline can be characterizedas "corona
effects"and "fieldeffects." Coronaistheelectricalbreakdownof airintochargedparticlescaused

bythe electricalfield at the surfaceof theconductors.Effectsof coronaare audiblenoise (AN),
visible light, radio and television interference (RI and TVI), and photochemicaloxidants.
Calculatedcoronaeffects for the proposedprojectare shownin Table C-1. Field effects are
inducedcurrentsandvoltagesin conductingobjectsnear the line,and relatedeffectsthatoccur
as a result of electric and magneticfields at ground level. Calculated field values for the

proposedprojectare showninTable C-2.

C.1.1 Corona Effects

Corona can occur on the conductors, insulators,and hardware of an energized high-voltage
transmissionline.

1. AN. Transmission line AN is measuredand predicted in decibels (A-weighted) or dBA.

Sometypicalnoiselevelsare: library,40 dBA;lightautomobiletrafficat 100 feet, 50 dBA;
an operatingair conditioningunitat 200 feet, 60 dBA;andfreeway trafficor a freight train
at 50 feet, 70 dBA. This last level representsthe pointat whicha contributionto hearing
impairmentbegins. The calculatedaverage noise levelsduringwet weather and fair
weatherat the edge of the ROW for the proposedlineare shownin Table C-1. These

predictedlevelswouldbe belowambientlevels.

2. RI, TVI, andOther CommunicationBandInterference.Corona-generatedRI is most likely
to affect the AM broadcast band. FM radio reception is rarely affected. In general, only
AM radio receivers near transmission lines are affected by RI. An acceptable level of

maximum fair weather RI at the edge of a ROW is 40 to 45 decibels above 1 microvolt

per mete_(dBDV/m). The predicted fair-weather and foul-weather levels for the proposed
transmission line are shown in Table C-1.

The level of corona-generated TVI expected from the line is also shown in Table C-1.
These levels are not expected to produce a TVI problem. Corona can affect the reception

of the video (picture) portion of a TV signal. TVI due to corona appears as three bands
of "snow" on the television screen. TVl at the edge of the right-of-way due to corona

occurs during foul weather and is generallyof concern for transmission lines with voltages
of 345-kV or above.
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1
TABLE C-1

Calculated Corona Effects for the Big George to
Carter Mountain Transmission Line Project1

"6

® 'B_ ® ¢z. A 2>= >_
__._ ®._ ==E _o -=_,_ _ o_,> o7_ ®_ _=.=_o

,_ _< _=< _.--_ _.-= ,- o-
o_ <_) <_ --_ n-_o_ ca O,--

-r _:_ ,-® '-"_-,--_-

> " "-o =®_ "_&.. ®"'_ >_
_ ® " &o &o :=Ec

Existing6g-kV systemwith No. 1/0 69 75 32 15.2 -9.8 37.6 20.8 -0.3 0.01
AWG copper conductoron H-frame
woodpole

III

69-kV operationof proposedsystem
builtfor 115-kV ultimateoperation
(477,000 circularmil conductor)

H-frame woodpole_ 69 80 32 -2.4 -27.4 14.3 -2.7 -23.4 0.01

II I

115-kV operation(477,000 circular
milconductor)

H-frame woodpole_ 115 80 32 24.2 -0.8 40.9 23.9 3.3 0.02

1 Since coronaeffects are producedas a resultof systemvoltage,the coronaeffectswillbe the
same for all systemcurrents(loads).

Single-circuit(1 ckt.)configuration.

Calculationassumesa 1.0 mph perpendicularwindand a 0.05 inch/hrrain.
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TABLE C-2

Calculated Field Effects for the Big George to
Carter Mountain Transmission Line Project

Voltage, kilovolts (kV) 69 69 69 69 115 115

Current, amperes (A)s 176 202 183 226 127 153

ROW width,feet 75 75 80 80 80 80

Minimumconductorheight 22 22 24 24 24 24
aboveground,feet

O Maximumelectricfield,kilovolts 0.85 0.85 0.88 0.88 1.46 1.46
per meter (kV/m)

Electricfieldat edge of ROW, 0.35 0.35 0.39 0.39 0.65 0.65
kilovoltsper meter (kV/m)

Maximummagneticfield, Gauss 45.35 52.05 43.52 53.75 30.20 36.39
(MG)

Magneticfield at edgeof ROW, 12.38 14.21 12.92 15.95 8.96 10.80
Gauss (MG)

1 Predictedmaximumcurrentwith powersystemintact.

z Predicted maximumcurrent basedon an outageof one lineor otherelementin power system.

3 Single-circuit(1 ckt.).

4 The transmissionlinedesign criteriawouldbe based on maintaininga minimumconductorto groundheight of 23 feet with a conductor temperatureof 80°C. This condition would be expectedto occurwith a 477 MCM
conductormaximumcurrentof 488 amperesbased on a conductortemperatureriseof 40°C abovea 40°C ambientair temperature. It is not anticipatedthat actual system operatingcurrentswould ever reach thisconductor
maximum.

s All the givensystemoperatingcurrentsare projectedvalues calculatedfromthe systemplanningstudiesused to authorizethe project.



The proposed line will be designed to minimize TVI.Corona-generated interference usually
does not cause disruption on other communication bands such as the citizens' (CB) and

mobile bands due to the higher frequencies of these signals. Complaints of interference
to CB radios are rare. Mobile radio communications are not susceptible to transmission

line interference because they are generally frequency modulated (FM). These FM
signals would not normally be affected.

There are various mitigative techniques for eliminating adverse impacts to radio, television,
and other communication band reception. In the unlikely event that interference occurs

with these types of communications, various mitigation measures are available to correct

specific problems. Individual complaints about interference, should they occur, will be
resolved by Western.

3. VisibleLi.qht. Corona is visible as a bluish glow or as bluish plumes. On the proposed
line, corona levels will be so low that corona on the conductors will not be observable.

4. Photochemical Oxidants. When corona is present, the air surrounding the conductors is

ionized and chemical reactions can take place, producing extremely small amounts of
ozone and other oxidants. Approximately 90 percent of the oxidant is ozone and the

remainder is mainly nitrogen oxides.

The National Primary Ambient Air Quality Standard for photochemical oxidants, of which
ozone is the principal component, is235 micrograms/cubic meter (l_g/m3)or 120 parts per

billion (ppb). The approximate maximum incremental ozone levels at ground level
calculated for the proposed line are given in Table C-1 and are well below the 120 ppb
standard. Measurementsnear transmission lineshave shown that the amount of oxidants

produced by operating transmission lines is barely measurable and of no environmental

consequence.

C.1.2 Field Effects

As indicated earlier, field effects are inducedcurrents and voltages in conducting objects near the

line, and related effects that occur as a result of electric and magnetic fields near ground level.

Table C-2 has been prepared to assist the reader in understanding the changes in intensity of
the field parameters for the various construction alternatives. The table shows the calculated
value for the various field parameters for the three voltage classes (69, 115, 230-kV), structure

type and configuration, and the predicted system load currents.
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1. ElectricField

The electricalfieldcreatedby a high-voltagetransmissionlineextendsfromtheenergized
conductorsto other conductingobjects, such as the ground, structures,vegetation,
buildings,vehicles, people, and animals. The electric field or voltage gradient is
expressedin unitsof volts/meter(V/m) or kilovolts/meter(kV/m).

a. InducedCurrents. When a conductingobject, suchas a vehicle or person, is
placedin an electricfield, currentsand voltagesare inducedin the object. The
magnitudeof the inducedcurrentdependson the electric-fieldstrengthand the
size and shapeof the object. If the objectis grounded,then the inducedcurrent
flowsto earth and is calledtheshort-circuitcurrentof theobject. In thiscase, the
voltageon the objectis effectivelyzero. If theobjectis insulated(notgrounded),
then it assumessome voltagerelativeto ground. These inducedcurrentsand
voltages could representa potentialsource of nuisance shocks near a high-
voltagetransmissionline.

Some representative short-circuit currents in electric fields of 1.0 kV/m and

3.0 kV/m are givenin Table C-3.

The possibilityof the total short-circuitcurrent beingavailable for a shock isfurther

diminishedby less-than-idealconditions,such as conductingtires, vegetation
touchingthevehicle,or moisture. However, the values inTable C-3 do allowan
upper limit to be placedon short-circuitcurrents. If a person providesthe only
conductingpath from the objectto ground,then the currentslistedin Table C-3
wouldflow throughthe personand cause a nuisanceshock.

b. Steady-State Induced Current. Steady-state currents are those that flow
continuouslyafter a personcontactsan objectand providesa path to groundfor
the induced current. The response of persons to such currents has been
extensivelystudiedand levelsof human responsedocumented(Keesey 1969).
Primaryshocksare thosethatcan resultindirectphysiologicalharm. The lowest
categoryof primaryshocksis "let go," whichrepresentsthe steady-statecurrent
that cannot be releasedvoluntarily. The "let go" thresholdwas establishedfor
adult males at 9.0 mA and 6.0 mA for adult females. These thresholdswere

established for adult men weighing 180 pounds and adult women weighing
120 pounds. Let-go thresholdsfor adults have been establishedfrom actual
experimentation.Thresholdsfor children,however,have been derivedfrom the
data for adults,sinceno actualmeasurementswere
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TABLE C-3

Short-Circuit Currents for Various Objects
in Milliamperes (mA) - 120° NESC Conditions

!ii!!_i!_iiii_iiiiiilli!_!i!iii!!iiiiiiiii!!ii_iiiii!iiii!iiiiiiiiiiiii!iiiiiiiili_ii_i_ii_iliii!iiiilii_iiiii_ii!iiii_illiii_i!_iiiiii_!illiili!ii_ii_ii!iiii_iiiii_il!ililii!iiiii!i>,i_ii_ili!iiiiii_i_!__
Person 0.016 0.05

Cow 0.024 0.07

Sedan 0.11 0.33

CamperTruck(28' long) 0.28 0.84

Largestanticipatedvehiclewithout 0.93 2.79*
specialpermit(70 x 8.5 x 13)_

Large haystackerand a 4 WD tractor_ 0.89 2.67*

3-strandfence (200' long) 0.30 0.90

Largestanticipatedvehicle(CRS 42-4-401 et. seq.).

2 Estimatedfrom vehiclewithincrementof 0.07 mA/kV/mfor 4-wheel driveversus2-wheel drive
tractor.

* - Note: Practically,the average field over the largerobjectswill result in a lower induced
currentthan reportedhere. The NESCmaximuminducedcurrentcriterionforvehiclesis 5 mA.
Largepiecesof farm equipment,suchas haywagonsandcombines,wouldhave largeshort-
circuitcurrentsbutwouldnot exceedthis level.
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taken fr0m children. The derivation of a threshold for children was based on body
weight, and is generally accepted as 5.0 mA (the value adopted by the National
Electric Safety Code [NESC]). Primary shocks will not be possible fromthe

induced currents under the proposed line because of the line's relatively low field

strengths and the grounding practices that will be used. Potential, steady-state
current shocks from vehicles under the proposed line would be at or below the
secondary shock level, where secondary shocks are defined as those that could

cause an involuntary and potentially harmful movement, but cause no direct

physiological harm.

Several factors tend to reduce the opportunity for secondary shocks to occur. If

activities are distributed over the whole right-of-way, then only a small percentage
of time will be spent in areas where the field is at or close to the maximum value.

If road crossings are kept near the towers, where conductors are highest, the

vehicular traffic in high field-strength areas, where conductors are lowest, will be
restricted to farm machinery on soil or vegetation, which tends to reduce shock

currents substantially.

Because of these mitigating factors, it is very likely that most steady-state current
shocks will be below the 1.1 mA perception !evel for 50 percent of men and, in

fact, less than the 0.5 mA standard for maximum leakage current from portable
appliances. Thus, steady-state current shocks are not anticipated often, and, if

they occur, would represent a nuisance rather than a hazard.

c. Spark-Dischar,qeShocks. Induced voltages appear on objects, such as vehicles,

when there is an inadequate ground. If the voltage is sufficiently high, then a
spark-discharge shock can occur as contact is madewith the object. Such shocks

are similar to "carpet" shocks, which occur when touching a door knob after
walking across a carpet on a dry day. Spark-discharge shocks could occur under

the proposed line. However, the magnitude of the electric field would be low
enough that this type of shock would be rare and would occur only in a small area

under the line near midspan.

Carrying or handling conducting objects under the line can also result in spark
discharges that are a nuisance. Irrigation pipe should be carried as low to the

ground as possible and preferably unloaded at a distance from the transmission
line to eliminate spark-discharge nuisance shocks. The primary hazard with

irrigation pipe is direct contact with the conductors.
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d. FieldPerception. When the electricfield undera transmissionline is sufficiently

great, it can be perceivedby hair erectionon an upraisedhand similarto the
sensationof a slightbreeze blowingover the handor arm. It is veryunlikelythat
theelectricfieldunderthe linewouldbeperceivablewhenstandingon the ground.
When workingon top of equipment,there is probablyenough skin stimulation
duringnormalactivitiesto precludeperceptionof the field at all.

e. Grounding and Shielding. Normal grounding policies effectively mitigate the
possibilityof nuisanceshocksdueto inducedcurrentsfromstationaryobjectssuch
as fences and buildings.Sincetheelectricfieldextendsbeyondthe right-of-way,
groundingrequirementsextend beyondthe right-of-wayfor very large objectsor
extremely long fences. Electricfences require a special groundingtechnique
becausethey canonlyoperateif theyare insulated. Applicationof the grounding
policyduringandafterconstructionwilleffectivelymitigatethepotentialfor shocks
from stationaryobjectsnear the proposedline.

Mobile objects, such as vehicles and farm machinery, cannot be grounded

permanentlylikea fenceor building.Limitingthecoupledcurrentsto personsfrom
suchobjectsis accomplishedin threeways. First,the NESC requiresthat lines
be designedsuch that the conductorclearance for lines withvoltageexceeding
169-kV resultsin an inducedshort-circuitcurrentinthe largestanticipatedvehicle
underthe lineof less than 5 mA.

A second method of reducing potential currents to persons is through the

intentional use of grounds. For example, a chain or other conductor can be

dragged by a vehicle; a ground strap can be attached to the vehicle when it is
stopped.

Third, the very nature of large vehicles and their use tend to provide some

grounding and reduce the electrical resistance of the vehicle to ground. Tires tend
to be conductive, farm machinery is usually in direct contact with the soil, and

conducting vegetation is in contact with equipment. Because of these factors, the
realization of a well-insulated (worst-case) vehicle is a remote possibility.

Electric-field reductionand the accompanying reduction in induced effects, such

as shocks, is also accomplishedby conductiveshielding. Persons inside a
conducting-vehiclecabor canopywillbe shieldedfromtheelectricfield. Similarly,
a rowof trees or a low-voltagedistributionline will reducethe field on the ground
in their vicinity. Metal pipes, wiring, and other conductorsin a residence or
buildingwillshieldthe interiorfromthe electricfield due to the transmissionline.
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Impactsof electric-fieldcouplingcan be mitigatedthroughgroundingpoliciesand
adherenceto the NESC. Worst-caselevelsare used for safety analysis,but, in
practice,currentsandvoltagesare reducedconsiderablyby bothintentionaland
inadvertentgrounding. Shieldingby conductingobjects,such as vehicles and
vegetation,also reducesthe potentialfor electric-fieldeffects.

2. MagneticFields

Magnetic fields are producedby the flow of electronsor current. Magnetic fields are
presentnear any energizedcurrent-carryingobject,or conductor,includingall common
electricalhouseholdappliancesand home wiringduringuse. Since the standardNorth
Americanpowerfrequencyis60-hertz (Hz), magneticfieldsalsoalternateat thestandard
60-Hz a-c frequency. Magneticfields have been traditionallymeasuredin Gauss (G),
which is a measureof the intensityof the magneticattraction(linesof force) per unitarea,

or magnetic flux density. Since the Gauss is a relatively large quantity, the

milligauss(mG) unit is often usedwhen dealingwiththe low field strengthsassociated
with most human exposures(1 Gauss= 1,000 mG or 0.001G = 1 mG). Magnetic field
strengthsare directlyrelatedto, amongotherfactors,theamountof currentflowinginthe
conductor;the greaterthe currentflow, the higherthe magneticfield. Therefore, unlike
electric fields, magneticfields can vary significantlyover time, fluctuatingwith system
loads.

Magnetic fields associatedwithtransmissionlinesbehave similarlyto electricfields in that

they are most intensevery near the conductorsand fall away relativelyquicklyas the
distance from the conductor increases. The partial cancellationeffect of adjacent
conductorsalso occurswith magneticfields, as it does with electricfields. However,
where electricfields are rathereasilyshielded,magneticfields penetratestructuresand
soil with little decrease of field strength. Physicaldistance, thus, becomes a very

importantfactor in limitingmagneticfields.

The actual level of magneticfield willvary withcurrentloading,conductortemperature,
and groundclearance. The maximumcalculated60-Hz magneticfieldon the right-of-way
is shownin Table C-2 for varioussystemloadingconditionsand structuretypes.

The maximummagnetic field levelsshown in Table C-2 are comparable with maximum

magneticfields of other transmissionlinesand with levelsof magneticfields measured
close to somecommonhouseholdappliancesas shownin Table C-4 (Silva et al. 1989;
Lee et al. 1985; Gauger et al. 1985).
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TABLE C-4

Magnetic Field Environment

Summary of Domestic Appliance Magnetic Field Measurements

Range Belt 1-80 175-625

Refrigerator Chest 1-8 12-187

Microwave Oven Belt 3-40 65-812

Can Opener Belt 30-225 288-2750

Oven Belt 1-8 14-67

Toaster Belt 2-6 9

Coffee Maker Chest 1-2 4-25

Freezer Head 1-3 4-6

Mixer Belt 2-11 16-387

Clothes Dryer Belt 1-24 45-93

Dishwasher Belt 1-15 28-712

Garbage Disposal Belt 1-5 8-33

Ceiling Fan Head 1-11 125

Electric Blanket Belt 3-50 65

Waterbed Heater Belt 1-9 20-27

Blow Dryer Head 1-75 112-2125

Computer Belt 1-25 49-1875

Typewriter Belt 1-23 38

Make-up Mirror Chest 1-29 44-125

Shaver Head 50-300 500-6875

Aquarium Belt 1-40 50-2000

Sewing Machine Chest 1-23 26-1125

Electric Drill Chest 56-194 300-1500

Circular Saw Belt 19-48 84-562
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a. MaaneticallyInducedCurrentsand Voltaaes. Alternatingmagneticfieldsinduce
voltagesat the open ends of conductingloops. The conductingloop can be
formed by such things as a fence, an irrigationpipe, a pipeline,an electrical
distributionline,or a telephoneline. The earthto whichone endof the conductor
is groundedformsthe otherportionof the loop. The possibUityfor a shockexists
if a personclosesthe loopa: the openend bycontactingboththegroundand the
conductor. Shocksdue to magneticallyinducedcurrentsand voltagesare the

same type as those due to electricfield-inducedcurrentsand voltages. In the
case of magneticinduction,the voltagesare generallyquite lowand the currents
are limitedby the resistancein thecurrentpath.

Normally,the resistanceofshoeswilllimitthecurrenttolevelsbelowthe threshold
for perception. However,a low resistancecontact (standingbarefoot on damp
earth)witha longinsulatedfence parallelto a heavilyloadedtransmissionlinecan
resultinsteady-statecurrentsabovethresholdand even abovelet-go. This latter
possibilityis very unlikelybecauseof the lengthof ungroundedfence required.
Mitigationmeasures,suchas groundingandbreakingelectricalcontinuity,thatare
implementedfor electric-fieldinductionwill also mitigatemagnetic-fieldinduction
effects.

Magneticallyinducedcurrentsfrom powerlineshave been investigatedfor many
years (IEEE 1974; Jaffa and Stewart 1981; Jaffa 1981; Taflove and Dabkowski
1979; Olsen andJaffa 1984). Calculationmethodsand mitigatingmeasuresare
available. A recentcomprehensivestudyof gas pipelinesnear transmissionlines
developedpredictionmethodsand mitigationtechniquesspecificallyfor induced
voltageson pipelines(TafloveandDabkowski1979;DabkowskiandTaflove1979).
Similartechniquesand proceduresare availablefor irrigationpipesand fences.

Inductioneffects in adjacent facilities such as pipelines and communication
systemshave beenwellstudiedandmitigationishandledwiththeaffectedparties
on a case-by-casebasis (Elek and Rokas 1977; Taflove et al. 1979).

The magnitudeof magneticfield-inducedcurrentsfor bothpipesand fencesisvery

dependenton the electricalunbalance(unequalcurrents)of the three phasesof
the line. Thus,a distributionlinewherea phaseoutagecan go unnoticedfor long
lengthsof time can representa largersourcethan a transmissionline wherethe
loadsare wellbalanced(Jaffa 1981).

Results from an investigationof electric shock due to magneticallycoupled
currentsto fences duringelectricalfault conditionsconcludedthat a hazardous
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situationwould be extremelyunlikelyto occur(Mohan et al. 1982). Althougha
400-kV dc line in Minnesotawas considered,the resultsapply to an ac line as
well,becausethey were consideringfault conditions.

Furthermore,standardgroundingpracticesfor fencesare effective in reducingthe

energyavailablefor shockwellbelowthat consideredto be dangerous.

Knowledge of the phenomenon, grounding practices, and the availability of

mitigationmeasures mean that magneticinductioneffectsfrom the line can be
minimized.Therefore,it isunlikelythatmagneticallyinducedvoltagesandcurrents
wouldhave an adverse impact.

C.2 Biological Effects

C.2.1 Human Studies

The questionof whether long-term,directexposureto the EMFs fromtransmissionlinescauses
biologicalor health effects in humans is a controversialtopic. Much attentionat present is
focusedon several recentreportssuggestingthat workersin certainelectricaloccupationsand
people livingclose to power lines have a small increasedriskof leukemia and other cancers
(Colemanand Beral1988). AnEPA draftreport(EPA 1990) identifies60-Hz fieldsandmagnetic
fields from power lines and perhaps othersourcesin the home as possible,but not proven
causes of cancer in humans.

Over the past decade, researchaddressingthe existenceand implicationsof possibleeffects has
been conductedwith humans,animals,and cellsand tissues. The resultsof this researchand

the questionof possiblehealth effects due to 60-Hz electricand magneticfields have been
analyzedand reviewedby numerousauthorsandscientificpanels. Reviewsof the literatureand
research related to possiblehealth effects of 60-Hz electricand magnetic fields have been
preparedby: World HealthOrganization(WHO 1984); AmericanInstituteof BiologicalSciences
(AIBS 1985); FloridaElectricand MagneticFields ScienceAdvisoryCommission(FEMFSAC
1985); BonnevillePowerAdministration(BPA) 1979; (Lee et al. 1985); Western EnergySupply
and TransmissionAssociates(WEST 1986); New York State Power Line Project (NYSPLP)
(Ahlbomet al. 1987); OntarioMinistryof Health (Ontario1987); and EPA 1990.

These reviewswere prepared by groups of scientistsfamiliar with the scientificliterature. Each

groupevaluated,whollyor in part, the resultsof epidemiologystudies,humanlaboratorystudies,
animal studies,and cell and tissuestudies. The reviewsaddressedthe electricand magnetic
field bioeffectsliteraturewithvaryingdegreesof thoroughnessandwith differentemphases.
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Both residentialand occupationalstudieshave examined associationsbetween exposure to
power frequency fields and cancer. The results of the residentialstudies have been very
inconsistent: some reporta possibleincreasedriskof cancer,others find no evidence of awl
increasedrisk,andstillanotherstudyshowsthatthe riskof cancerdecreasedforindividualsliving
in certainhomes (where magneticfieldswere greaterthan 4 milligause)near power lines. The
U.S. andseveralothercountriesare continuingresearchto obtainmoredefinitiveinformationon
a possibleassociationbetween power linesand otherelectricaldevicesand cancer.

1. ResidentialStudies

The possible associationof childhoodleukemia with magnetic fields was first raised by
Wertheimer and Leeper (1979). They observeda positiveassociationbetween the electrical
distributionsystemwiringin Denver, Colorado,and the incidenceof childhoodleukemia. They
foundthatcancercasesweremorelikelyto livenear high-currentconfigurations(HCC), than near
low-currentconfigurations(LCC). HCCs are primaryand secondarywiringconfigurationsthat,
becauseof their locationor wiresize, are assumedto carry moreelectriccurrentand, hence, to

be strongersourcesof magneticfieldsthanLCCs. Theseconfigurationsare proxymeasurements
of magneticfields and the study was not based upon measurementsof actual magneticfield
exposure. The researchersconcludedfrom their observationsthat an associationmay exist
betweenmagneticfieldsfrom residentialdistributionlinesandchildhoodcancer. The cancerrisk
appearedto be two or three timesgreaterfor residencesnear HCCs. Wertheimer and Leeper
(1982), in a secondstudyin the Denverarea, foundassociationof the incidenceof adultcancer
with HCCs. Bothstudieshave been criticizedbecauseof problemsin the methodologyand the
analysis(e.g. Miller1980; Roth 1985).

Fultonet al. (1980) performeda similarstudyinRhode Islandbutdidnot observean association
between childhoodcancer and wiringconfiguration. A more recent study in the Seattle area

employingimprovedexposurecharacteristicsfoundno associationbetween measuredmagnetic
fields orwiringcodesand the incidenceof adult leukemia(Stevens1986). In the Seattlestudy,
exposure in each of 43 houseswas characterizedby: 24-hour measurementof field, spotfield
measurements on a different day; and, the wiring coding classificationaccordingto the
Wertheimer-Leepercode (Kauneetal. 1987). There wasa weakcorrelationbetweenth924-hour
measurementsand wiringcode. However,the best predictionof 24-hour residentialmagnetic
fields was a formuladeveloped throughpost-hocregressionanalysisof the data. The three
characteristicswithin140 feet of a home that couldbe usedto predictmagneticfield were the

presence of transmissionlines, numberof primary phase conductors,and number of service
drops. This latterfactor seemedto be the mostimportant. Again, this improvedstudyshowed
no associationwithadult cancer.
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Tomeniuset al. (1982) (Tomenius1986) measuredmagneticfield levels at the front doorsof
residencesof childhoodtumorcasesandmatchedcontrolsinStockholm,Sweden. The incidence

of cancerwas greaterthan expectedin residencesnear 200-kV linesand with measuredfields
of 3 mG or greater. An approximatetwo-foldincreasein tumorrate was reportedfor dwellings
with visible200-kV lines. However, the increased incidenceof tumorswas not apparent for
residenceswith fieldsthat exceeded4 mG (Tenforde 1986), and thedata showthat the relative

riskof cancer consistentlydecreasesthe nearer these homesare to power lines.

A childhoodcancerstudywasperformed in the Denverareaby Savitzet al. (1987a; 1987b). This
work was part of the NYSPLP and used both the Wertheimer-Leeper wiring codes and magnetic
field measurements in the home as exposure indicators. Magnetic field measurements in

residences were made in both a low power condition with the major appliance and lights off and
with the same sources turned on. The childhood cases and controls in this study were different

than those in the previous Denver study (Wertheimerand Leeper 1979). Savitz observed a slight
association between cancer cases and proximity to HCCs: a risk ratio of 1.53 was observed

relative to non-HCC homes; i.e., the increased risk associated with HCCs was about 50 percent.

Because of the limited number of cases and other uncertainties, this did not vary significantly
(statistically) from no increased risk. (A risk ratio of 1.0 represents no increased risk.) These
results have been reinterpreted by Savitz in his recent publication.

In both epidemiologicstudies done for the NYSPLP (Stevens 1986; Savitz 1987) a correlation
betweenmeasuredmagneticfield and wirecodingwas found, givingsomecredenceto the use
of wirecodingas a surrogatefor historicalexposureto magneticfields. However,theassociation
betweenmagneticfields and the incidenceof cancer is very tenuous. One of the investigators
inthe recentDenverstudyhasspeculatedthatsomefactorotherthanmagneticfields,associated
withwiringcode, may be linkedmorestronglywithcancer(Wachtelet al. 1987).

Finally,preliminary resultsof a studyexaminingchildhoodleukemiariskfrom EMF exposurewere
released on February 7, 1991 by the ElectricPower Research Institute(EPRI). The study,
conductedbyJohnM. Peters,M.D. of theUniversityof SouthernCalifornia,examined232 cases
of childhoodleukemiawhichoccuredin childrenages 10 and youngerbetween 1980 and 1987
in LosAngeles. Researchersinterviewedparentsof leukemiavictimsby telephone,measured
electricand magneticfieldsin theirhomes,conductedlikeexaminationsof a controlgroupof 232
childrenwhodidnothaveleukemia,andevaluatedpowerlinesoutsidethechildrenshomesusing
wiringcodessimilarto previousstudies(Peters 1991).

The preliminary findingsare complex and somewhatcontradictoryand include:

o no associationbetween measuredelectricfields and leukemia;
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o a weak, statisticallyinsignificant,correlationbetweenmagneticfield measurements
in the children'sbedroomand leukemia;

o a statisticallysignificantcorrelation between wiringcodes and leukemia;and

o a statisticallysignificantassociationbetweentheuseofappliances(hairdryersand
black andwhitetelevisions)and leukemia.

The Peters findings, though generally consistantwith earlier studies such as the Savitz work,

continued to present further research needs. Particularly of interest are the reasons why wiring
configuration is again observed to correlate better with leukemia risk than measured exposure.

The question os an apparent appliance use correlation with leukemia also bears further
examination.

2. Occupational Studies

During the past several years, several epidemiologicreportshave shownan associationbetween
the incidenceof adultleukemiaor cancerand occupationsthat involveexposureto electricand
magneticfields,theso-called"electricalworker"categories. Milham(1982) reportedan elevated
number of leukemiadeaths (36 percent)for workersin 10 electricaloccupationsin the state of

Washington. Numeroussurveysof otheroccupationalpopulationshave subsequentlyappeared
with varyingresults. Savitzand Calle (1987) compileddata from 11 studiesin whichincidence
of leukemiawas investigatedas a functionof possibleoccupationalexposure. These data sets
includedthe originalMilham data. Their intentwas to assessthe consistencyof the data that
suggestedan increasedriskof leukemiaamongelectricalworkers. The summary relativerisk
across all studiesand all jobs was a modest 1.2 for leukemiaand a higher20 to 50 percent
increase in risk for acute leukemia. However, they noted that the availabledata were not
adequate to concludethat electricand magneticfield exposuresare thesourceof the increased
risk.

In assessing the significance of their results, Savitz and Calle (1987) noted the lack of specificity
of risk for leukemia: that is, other cancers also showed increased risks when analyzed by job title,

which would imply that magnetic fields were associated with multiple types of cancer.

Identification of exposure through related occupation was also a weakness in the studies because
of variation of exposure within a specific occupation, and the possible absence of exposure

measurements for some of these occupations.

Six studies of human reproductive effects attributable to electric and magnetic field exposures
have been reviewed by the Ontario Ministry of Health (1987). These studies included

reproductive experience of the female spouses of high-voltage workers (Nordstrom et al. 1983)
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and possibleeffects associated with the use of electric blankets and heated waterbeds. The

conclusionreached by the Ontario Ministryof Health was that "none of the studies to date
presentsconvincingevidencetosupportan associationbetweenadversereproductionoutcomes
and electromagneticfield exposure."

Other reviewsof the epidemiologicliteraturehave not identifiedhealth hazardsassociatedwith
electric and magnetic field exposure nor have they found support for a causal relationship
between cancer and magneticfields (WEST 1986; Ahlbomet al. 1987; Ontario 1987). These
findingsareconsistentwithnumerousearlierreviews,whichhave beensummarizedin Lee et al.
(1985) and WEST (1986). However, a draft EPA report (EPA 1990) concludedthat several
studiesshowa consistentpatternof responsethat suggests,but does not prove,a causal link
between the occurrenceof cancer andexposureto electricand magneticfields.

C.2.2 Agricultural Studies

1. Honeybees. Effects of transmission line fields on honeybees have been studied
extensively(Wallenstein1973; Rogerset al. 1982;Greenbergetal. 1981;Greenbergand
Bindokas1980; Greenberget al. 1984). When hivesare placed inelectricfields of 2 to
4 kV/m, behavioraleffectscan occurin honeybees. Fieldsof 7 to 12 kV/m can resultin
a variety of problems,includingmortality. Intensivestudiesof the natureof the problem
and its causationhave demonstratedthat bees are not harmedby electricfields per se
of 10.50, oreven 100 kV/mevenwhenexposedfor 800 hours. Hence, foragingandother
activitiesare not likely to be affected. However, when honeybee hives are placed in
strongelectricfields, currentsandvoltagesare inducedin the hivewhichare dependent
on fieldstrength,hivecharacteristics,and moistureconditions.If the field is highenough,
there isa significantvoltagedifferenceacrossthe dimensionsof a bee'sbody. This "step
potential"resultsin a shockto thebee when it takes a step. These shocks,and notthe
electric field per se, are a source of irritationfor bees and can cause physiological
damage, includingdeath(Greenberget al. 1984). Not surprisingly,honeyproductionfalls
offand otheractivitiesbecomeerratic. Fortunately,thereare two simplesolutionsto the
problem. One is to avoidkeepingbees inhighfield regionson transmissionlinerights-of-
way, and the other is to place groundedmetalcages or screensover the hives.

The fact that no behavioral effects have been seen in shielded hives under operating

transmissionlines indicatesthat 60-Hz magneticfields are not sufficientto cause the
shockconditionsthat existfrom electricfield induction.

Beekeepers with hives located on the final right-of-way of the proposed line will be
advised of the possible adverse effects to bees and compensated fairly to assist in
relocation of hives. The maximum fields beyond the right-of-way for the proposed line will
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notexceed the thresholdlevelswhereeffecton the bees hasbeen observed. Therefore,
there willbe no impactbeyondthe right-of-way.

2. Crops. High electricfields (15 kV/m) have been observed to induce corona on the
uppermostpartsof plants(McKeeet al. 1978; Rogerset al. 1982). The inducedcorona
causes minordamage to leaf tips. Studiesof the effectsof electricfields on cropsand
other plants have been conductedunder controlledgreenhouseconditionsand under
transmissionlines.

The mostextensiveanalysison effectsof 60-Hz electricfieldson livingplantshas been
doneby McKeeand co-workersatthe PennsylvaniaState University(McKeeet al. 1978).
In initialstudies,severalthousandplantsfrom85 differentspecieswere exposedto fields
from0 to 50 kV/m ina verycontrolledgreenhouseenvironment."Damage" to plantswas
associatedwithsharp,or pointed,leaf tipsandamountedto self-limitingcoronadamage
to a few millimetersof thesepointedplantparts. Tipdamagebegan for somespeciesat
fields of 15 to 20 kV/m. Accordingto McKee, the damagewas less than that seen due
to routinedryingundernormalfieldconditionsand,even at 50 kV/m, neverthreatenedthe
overall growth,viability,yield,or reproductionof exposedplants.

In follow-upstudies,McKee (1985)exposedfive typesof plants- alfalfa, tall fescue, sweet

corn,and two types of wheat - to 60-Hz electricfieldsfor extendedperiods.

Plants were extensivelyanalyzed for chemicalelement content and foran extremelywide
species-specificarray of size and mass parameters. There were "no statistically
significant effects on seed germination,seedling growth, plant growth, phenology,
flowering, seed set, biomass production,plant height, leaf area, plant survival,and
nodulation." The onlyconsistenteffect that resultedfrom exposurewas the expected
occasionaldamageto a few millimetersof the terminaltip of plantpartsexposedto fields
of 30 kV/m or greater.

Studiesof peas and barleyconductedover severalyears undera BPA 1200-kV test line

indicated no consistent adverse effectsattributable to exposure to about 12 kV/m (Rogers
et al. 1982). In this same study, conifers growing close to a 1200-kV test line exhibited
corona at the tips of needles and corona damage to the growing tipsof some trees closest

to the line. Right-of-way management practices normally limit tree growth in the

immediate vicinity of the conductors, and there is no suggestion that forest growth or
timber production adjacent to power lines would be affected by electromagnetic fields.

Electricfields upto 12 kV/m under operatinglinesand up to 16 kV/m under a test line had
no noticeableeffectson growthor productivityof cornand othercropscommonlygrown
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in Indiana (Hodges and Mitchell 1979; 1984). However, some crops growing in the

maximum field area exhibited minor damage from induced leaf tip corona.

In summary,the effects of 60-Hz electricfieldson plants is limitedto corona damage at
sharp,terminalplantparts. Thiseffectistoolimitedto be noticeableunderfieldconditions
foundunderoperatingtransmissionlinesanddoesnotresultincropdamage. The electric
fields associatedwith the proposedlineare well below levelswhere the leaf tip corona
phenomenonhas been observed. No damage or harm to cropswill occurdue to the
fields under the proposedline.

3. Livestock. Numerous studies have investigatedthe performance of livestockin the
electricalenvironmentof high-voltageac transmissionlines. Over a 2-year period,
Amstutzand Miller (1980) studiedlivestock,includingbeef and dairy cattle,on 11 farms
locatednear a 765-kV ac transmissionline in Indiana. Typical maximumelectricfields
were 8.5 kV/m with levelsup to 12 kV/m. Magneticflux densitiesof .056 G (56 mG) were
measuredwithhighervaluesexpectedduringperiodsof highercurrentflow. Short-circuit
currentsfor cowswere 0.1 to 0.2 mA in a 6 to 8 kV/m field. Cows seemed to react to

induced currentsof about 0.7 - 0.8 mA from an insulatedfeed trough. The authors
concludedthat "neither health,behavior,nor performancewere affectedby the electric
and magneticfields createdby the 765-kV line."

Williams and Beiler (1979) investigated55 dairy farms located within 0.5 mile of 765-kV

lines in Ohio. Herd performance was evaluated from milk production records, farm
records, and interviews for a 6-year period - 3 years before line energization and 3 years

after. Milk production did not appear to be affected by the presence of the 765-kV lines.
After the lines had been constructed, the incidence of calf mortality and birth defects per

farm increased. However, the investigators felt these changes may have been due to
larger herd sizes after the line was constructed, to changes in farm management, and to

bias in reporting. Farmers involved in the study did not believe there was any significant

change in the performance of their herd following line energization. The study indicated
that there were no obvious effects of the 765-kV transmission line. The data suggested

that the largest factors in herd performance were farm management, quality of feed, and,
on occasion, change in ownership.

A Swedish study of 106 farms, located under 400-kV ac transmissionlines, found that
herds exposedto 400-kV ac transmissionlines for more than 15 days per year did not
have decreased fertility relative to other herds (Hennichs 1982). There was also no
relationshipbetween exposure and the number of cows slaughtered on each farm
becauseof reducedfertility.
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All herdsused artificialinsemination.Exposuredays foreach herdwere estimatedfrom
thepercentof pastureoccupiedbythe transmissionlineand thenumberof daysanimals
were inthe pasture. No field measurementswere made in thisstudy,butthe maximum
electricfield strengthmeasuredunder400-kV lineson 11 ,farmsin Swedenwas 5kV/m
(Algers, Ekesbo, and Hennichs 1981). Magnetic fields were not reported but would
presumablybe at least comparablewiththoseof 230-kV linesin the USA: In one case,
a maximumof 0.12 G, 120 mG, has been reported(Lee et al. 1985).

Ina behavioralstudyconductedunderneaththe BPA 1200-kV prototypeac lineinOregon
for 5 years,cattleshowedno reluctanceto graze or drinkbeneaththe line (Rogerset al.
1982). The maximumelectricfieldwas 12 kV/m. Therewas no magneticfieldassociated
with the prototype line. However, an adjacent 230-kV line would have resulted in
magneticfields above typical rural levels.

Exposureof swine to a 345-kV ac transmissionline in Iowa resultedin no observable
effectsinexposedanimalsrelativeto controlanimals(Mahmoud,Zimmerman,andCowan
1982; Mahmoudand Zimmerman1984). Bodyweight,carcassquality,behavior, feed
intake,pregnancyrate, frequencyof birth defects,birth weightor weightgain of young
were investigated. Electricfield exposuresrangedfrom 3.5 to 4.1 kV/m. Magneticfield
was not measured. However, the magnetic flux density from the 345-kV line is
presumablycomparablewiththoseof 230-kV lines: e.g., a maximumof 0.12 G, 120 mG
(Lee et al. 1985).

There are no indicationsthatexposuresto the fieldsbeneathoperatingtransmissionlines
affect livestockbehavioror productivity.However,bothac and dc currentscan cause
definitebehavioralresponsesin dairy and beef cattle. For this reason metalwaterand
feed troughs,likeall conductingobjectsunderthe proposedline,shouldbe groundedto
eliminatethe possibilityof nuisanceshocks.

Microshocksto animalsfromso-called"stray"or neutral-to-earthvoltageshavegivenrise

to problemsof animalhealthand production(Gustafsonand Albertson1982). Voltages
betweena grounded-neutralsystemandtrueearthcan producelow-levelcurrentshocks
in and aroundbarns. These shockscan affect livestock,particularlydairy cows,which
can apparentlyperceivea voltageas low as 0.75 to 1 V acrossparts of the body. The

resultsof these low-levelshockscan be a significantlossin production.

Neutral-to-earthvoltageshave been observed from bothon-farm and off-farmsources.
The sourcesare generallyrelatedto currentflow intheprimarydistributionand farmstead
neutralsystemsandnotto fieldinductionfromtransmissionlines. Similarly,themitigation
of neutral-to-earthvoltages involvesmodificationsto the primary neutralsystem, the
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farmstead neutral system, the farmstead electricalload, or the conductingsurfacesin the
affected area (Gustafson and Albertson 1982). Mitigation is done on a case-by-case
basis. The effects of "stray" voltages are considered an electrical distribution system
problem and not a transmission line problem.

C.3 Cardiac Pacemakers

Currents and voltages that are introduced internally to the body representa possible sourceof

interference to cardiac pacemakers. Internal currentscan be caused by electric fields, by
magneticfields, or by directcontact. In the lastcase, the personmightprovidea path between
a largevehicleundera transmissionline and ground,or between an appliancewith inadequate
groundingand ground.

Recognitionof and concernfor the possibleeffectson pacemakersfrom transmissionlineelectric
and magneticfields has led to considerableresearchon this topicin the last decade. A study
at the Universityof Rochesterwillexpose pacemakerpatientsto electricfields in a substation
under medicalsupervision. Possibleeffectsof transmissionlines on pacemakershave been
addressedinthe reviews/hearingsconductedinNew York,Minnesota,Michigan,and California.

The conclusiondrawnfrom the researchand reviewsisthat the overallrisk to pacemakerwearers
from transmissionlinesis minimal. This is especiallytrue of 115-kV transmissionlineslike the
proposedCarter Mt.-BigGeorge line,becauseof the relativelylowelectricfieldswhen compared
to 500 and 765-kV lines. The thresholdfor interferenceto the most sensitivepacemakers is
estimated to be 3.4 kV/m. Reversionof pacemakers is the most substantialeffect noted to
wearersof pacemakersand is notconsidereda seriousproblem. To date, there is no evidence

that a transmissionline has causeda seriousproblemto the wearer of a pacemaker.

C.4 Hazards

The greatest hazard from a transmissionline is direct electricalcontact with the conductors.
Therefore, extremecautionmustbe exercisedwhen operatingvehiclesand equipmentfor any
purposein the vicinityof a transmissionline.

In a high electricfield, it is theoreticallypossiblefor a spark dischargefrom the inducedvoltage
on a large vehicle to ignite gasoline vapor during refueling. However, the probability for exactly
the right conditions to occur is extremely remote. For the proposed line, the maximum electric

field is low enough that it is very doubtful the right conditions could ever be achieved (BPA 1979;
Basin undated).
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Because of the hazards associated with fires, Western prohibits storage of flammables,
constructionof flammable structures,and other activitiesthat have the potentialto cause or
providefuel for fires on ROWs.

Transmissionlinestructures,wires,and othertall objectsare likelypointsto be hit by lightning
during a thunderstorm. Therefore, the area near structuresand other tall objectsshould be
avoidedduringthunderstorms.The proposedline is designedwith overheadground-wiresand
well-groundedstructuresto protectthe systemfrom lightningby routinga striketo the earth.
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