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AGENCY: Bonneville Power Adm_nlstration(BPA), DOE.

ACTION" Finding of No SignificantImpact (FONSI) for BPA's Ashland

Area Support SubstationProject. "

SUMMARY: BPA has preparedan environmentalassessment (EA),

DOEIEA-OS86,for the proposedAshland Area Support Substation Project.

Based on the analysls in the EA, DOE has determined that the proposed

action is not a ma_JorFederalaction slgnlflcantlyaffecting the

qualltyof the human environment,within the meaning of the Natlonal

EnvironmentalPolicy Act (NEPA)of 1969. Therefore, the preparationof

an environmentalimpact statement(EIS) is not cequlred and DOE is

Issuingthis FONSI.

PUBLIC AVAILABILITY: Copies of the EA are available upon request from

the address listed below.

FOR FURTHERPRO3ECT INFORMATIONCONTACT" ,lohnM. Taves, Environmental

Coordinatorfor Engineering,Bonnevl]lePower Admlnistratlon- EFBG,

P.O. Box 3621, Portland,Oregon 97208, (503) 230-4995.

FOR FURTHER INFORMATIONREGARDINGTHE NEPA PROCESS CONTACT: Carol

Borgstrom,Director,Office of NEPA Oversight, U.S. Department of

Energy,1000 In,dependenceAvenue, S.H,, Hashington, DC 20585, (202)
t

586-46.00or (80,0)472-2756.

PROPOSEDACTION" BPA proposesto construct a.new 115-12.5-kV

substationwithin the City of Ash]and, Oregon, by early 1993 to serve

an increased load in the City of Ashland. The new substation would be

" locatedbetween the existingAshland and Oak Knoll Substations and
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wou]d require a parcel of land approxt_tely two acres tn size plus an

accompanying access road. Hhen fully developed, the new unstaffed

substation would generally consist of one 115-12.5-kV transformer, line

termination structures, switch equipment, and a small control house.
i

A new ll5-kV transmission tap line, about 1.25 miles long and

constructed by the Pacific Power & Light, Company (PP&L), would feed

1ntu the proposed substation. Htth the exception of the replacement of

three extsttng structures with three new structures near the tap point,

this tap ltne would be placed above the uppermost distribution line,

now tn place along Mountain Avenue (tn the Ctty of Ashland), and would

also include an underbutld with room for a future distrlbution line on

the same poles. The rebuild is requtred to accommodate the 115-kV

conductors and the underbuild. In addition, the City of Ashland would

construct three short 12.5-kV circuits from the new substation to

connect to their existing distribution system.

SUPPLEMENTARYINFORMATION: The EA prepared for this proposal covers
,,

the substation/transmission facilities that are to be constructed or

_K)difted by BPA, PP&L, and the City. There were three preliminary

alternatives/options considered that were subsequently dropped from

detailed study. These were (i) undergrounding of the transmission

]tne, (ti) demand side management(DSM), and (iii) the no action

alternative. Subsequently_ three additional alternatives/options were

stmt]arly considered. These were (i;i constructing a new substation

near Interstate Highway 5 (I-5), (ii) constructing a new substation on

the Southern Pacific Transportation Companyproperty adjacent to and

west of substation site No. 6, and (iii) new substation on Southern

PacificTransportationCompany (SPT) property near the foot of 8th

Street (site 6).
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Under the proposed plan, five alternativesubstation locationswere

_oi=slde='_Ga_d covered in the EA. A11 are locatedwithin 314 of a mile

from one another and a11 have similarcharacteristics;site No. 3 is

,proposed. For further dlscussionof need, proposal,and alternatives,

please refer to the EA.

Reaso_n,__..i_.pactsare not siqnifican.tare oresentedb_1o_:

I. _onstruct_ionof a substationat the_roposed site (No. 3) would

b.__¢Qns1_ten_twith current zonlnq and land.use r#_uirements. The

proposed site Is locatedin a vacant field adjacent to the SPT railroad

right-of-way. A substationat this locationwould be consistent with

. nearby land use and County zoning requirements.The proposed tap line

consists of rebuildingan existingline and, therefore, is consistent

with current power line rlght-of-wayuse.

2. yisual impB_(__t____wouldbe minimaland there would be no direct

..impaci_on re.creationaluse_. A11 of the sites affected by this pro_ect

are In areas where visua; quality has already been altered= The

existing line has already establishedvisual impacts for the

transmission line serving the proposedsubstation. Although the new

line will have taller po]es and a largerconductordiameter, it would

be less cluttered and replace a line that is in disrepair and, in many

instances, not in alignment. The projectwould not have a direct

effect on any recreationalfacilitiesand would not conflict with any

recreationalactivities.

3. No historical,.orculturalresourceswould be adversely affected

i by this action. A review of the NationalRegister of Historic Places

indicates that no propertieslistedon the National Register are in the

proximityof the proposedproject. Also, a review of the National
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Reglstry of National Landmarks,and the Horld Heritage List indicates

that no listed propertiesare present in the vicinity of the project.

There is also no evidence to suggestthatany of the site options would

affect sacred sites or sites related'tothe religious rites of American

Indians.

4. There would be littledisruptlon,'x)faqr!cu_l_turalland and

dl)turbancesto the land and soils would be m!n.imal.andOccur mo)tIy

__constructLo_n. About 1.5 acres of the 2-acre non-agricultural

site would be needed to constructthe substation. Little, if any,

additional land would be taken out of productionby the tap line since

this would be a rebuild of the existing line. Only temporary minor

disturbancesto agriculturaloperations,if any, are anticipated. The

project is in accordance with the Farmland Protection Policy Act

(7 U.S.C. 4201 e__ts___.). Also, an inventoryof the presence of any

noxious weeds at the proposed substationslte would be taken. New

infestationsof noxious weeds would be preventedby standard BPA weed

control practices. Since the tap line would replace existing poles,

only minor new permanent access is needed and disturbanceswould be

confined to the immediateareasurrounding the substation and the pole

bases. Only slight, temporaryincreasesin soil erosion and surface

runoff would occur during construction.

5. .Hetlandswould be avoidedand impacts to fish and wildlife

resources.wou.ldb_,.eminimal. Any adverse impactsto Bear Creek and

associatedwetlands where the rebuilttransmissionline would cross the

lO0-yearfloodplain would be avoided by using the existing roads foc

constructionaccess and by avoiding placementof new poles within

designatedwetlands. Since no access roads are needed and no clearing



ts anticipated, there would be no impacts to the creek and related

waters. None of the substation sites is located within the lO0-year

floodplain or near a tributary of Bear Creek. Inventoried wetlands

would not be encountered. No part of the transmission line route or

the substation itself would have any impact on fishery resources of the

area.. HildIife values would be impacted_:,tothe extent that clearing

for new buildings would displacethe small birds, mammals, amphibians

and reptlles that may currentlyinhabitthe site. In all cases, the

lands have already been disturbedor cult|vated. The proposed pro_ect

would not impact any threatenedor endangeredspecies or their habitat.

5. .Cumulativeeffecl;s.arenot anticipated. BPA has not identified

any cumulative environmentaleffectsof the proposed action. Of

course, local utilities customarilyneed to maintain the ability, on

short notice, to physlcallymodify, relocate,and change the electrical

operationof their system. This is done without any requirement for

notice to BPA and such actions are beyond the control of BPA.

Presently, any such actions are speculativeand uncertain and the

impactsassoci=ted with such actionsare not reasonably foreseeable.

BPA is not aware of other proposedactions that would contribute to

cumulativeeffects associatedwith this proposed project.

ALTERNATIVEPLAN CONSIDERED: Adding more transformersat the two local

substations,i.e., the Ashland and Oak Knoll Substations,was also

consideredas an alternative to build'inga new substation. Although

this alternativewould provide the additional electrical capacity, it

would require constructingadditionaland longer distribution lines

into the City, resulting in higher line losses and restricting load

transfers; it would not be as re]iableas the constructionof a new



substationand would cost about $400,000more than the proposed plan.

DETER_IINATION:On the basis of the informationin the EA and related

studies, DOE finds that the project is not a major Federalaction

significantlyaffecting the qualityof the human environment,w_thin

the meaning of NEPA, 42 USC 4321 _t s__e_q.Therefore,the preparation of
=

an EIS is not required and DOE is issuingthis FONSI.

Issued in Hashington,DC, on (.]J'_'( I0 ]cIq_-/

_ • ....,

t Paul L Zlemer, Ph D
AssistantSecretary
Environment,Safety and Health
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ASHLAND AREA SUPPORT SUBSTATIONPRO_ECT
ENVIRONMENTALASSES_

1.0 NEED FOR ACTION

, The BonnevillePower Admlntstratlon(BPA) provideswholesaleelectric service
to the City of Ashland (the City) by transferringpower over PacificPower &
Light Company's(PP&L) llS-kilovolt(kV) transmlsslonlines and through PP&L's
Ashland and Oak Knoll Substatlons(see Figure I). The Clty distributespower
over _ ]2.5-kVsystem whlch is heavily loaded during winter peak periodsand
whlch has reached the llmlt of its ablllty to serve peak loads In a reliable
manner. Peak loads under normal winter conditlonshave exceeded the ratings
of the transformersat both the Ashland and Oak Knoll Substations.

In 1989, the City modlfled its dlstrlbutlonsystem at the requestof PP&L to
allow transferof three megawatts (MN's)of electrlcpower from the overloaded
Ashland Substatlonto the Oak Knoll Substation. In cooperatlonwlth PP&L, BPA
Installeda temporary6-8 megavolt-amp(MVA) 115-12.5-kVtransformerfor this
purpose. This addltlonal transformer,however, Is only a temporaryremedy.

• Hhlle the more crltlcal loads are in the publlc sector (e.g., the Southern
Oregon State College and the munlclpalwater treatmentplant), the City's
loads are mostly commerclaland resldentlal,with only a single industrial

' load at the presenttime. Recently, the Ashland area has experienceda surge
in residentlaland commercialgrowth. The SouthernOregon State College,
located in the centralpart of the City, is also planning to expand Its
facllltles,

This growth is reflected In the electricpower load forecast dated
Aprll 24, 1990. The loads shown below are spllt between PP&L and the City,
and are for both the Ashland and Oak Knoll Substations. The nameplaterating
is a substatlon'sdesigned capacity.

1991 Pro_ectedPe_._a_IL%_ Loadlng_

Normal Heather ExtremeHeather Dec..1990
NameplateRat!ng _.lin 2 years) (] in 5 yeBzs) Actual LoaE1__rtg_

Ashland Sub 19 MH Clty 16.03 IB.45 19.57
(PP&L) (12/16/20MVA) PP&L _ ._4u_.70 _7,93

Total 20.13 23.15 27.50

Oak Knoll Sub 19 MH City 24.03 26.49 26.40
. (12/16/20MVA)

PP&L _[._6__Z* ____Q* 8.00
Total 29.70 32.69 34.40

*PP&L placed on BPA transformer.





During the February 1989 cold spell, the temperaturewithin the Clty dipped to
B degrees F, and the Ashland and Oak Knoll Substationswere loaded to 26 and
27 MH's, respectively. More recently,during the cold spell of December 1990,

• temperaturesplummeted to below zero degrees In the local area. During this
latestperiod, the local natural gas company experlencedservlceproblems.
Their customershad to use electricspace heaters, furthercompoundingthe¢

peak 1oadlngproblems at the Ashlandand Oak Knoll Substations.

Then, on December 21, 1990, a transformerat the Ashland Substationoverloaded
and falled,resultlng In a ma_or power outage. Loads at the Ashland and Oak
Knoll Substatlonshad reached highs of about 28 and 34 MH's, respectlvely. To
restorepower, a 25-MVA mobile transformerhad to be connected,and power was
brouc.htback at about noon the followlngday. This loss of power, about
14 hours long, occurred even though the SouthernOregon State College was in
recess,and the Croman LumberCompany shut down in order to reduce the demand
for electrlcalpower. These two actlons,however, were not enough to avert
the power failure.

BPA needs to provideaddltlonal,reliable long-termserviceto the Ashland
area throughaddltlonal transformationin order to keep slmllarpower failures

• from occurringduring upcomingwinters in the Ashland area. The temporary
Installatlonof another 20-MVAmoblle transformerat the Ashland Substation
and additionalload curtallmentare currentlybeing studiedto providefor

, sustalnedelectrlcal serviceby the peak wlnter period 1992.

2.0 ALTERNATIVES

Two overallelectrlcalp_ are describedbelow and evaluatedin
Section 3.0, "EnvironmentalImpactsof the Proposed Action and Alternatives."
One of them is proposedfor actlon. H1thln that p.r__qJLqjedplan-of,servlceare
1ocatlonoDtlons for the substation. Note that descriptionsof actions that
may be taken by the City of Ashland are based on Informatlonprovided by them.

2.1 PROPOSED PLAN-OFSERVICE--ANEH SUBSTATIONAND 115-kVTRANSMISSIONLINE

Based on a study undertakenby R.H. Beck and Associatesfor the City of
Ashland (1989) and a BPA engineeringstudy <May 1990),BPA proposes to
constructa new llS-12.5-kVsubstationin the City by early 1993. The new
substationwould requireabout 2 acres of land, plus space of an accompanying
access road. The new unstaffed substationwould consist largelyof a
115-12.5-kVtransformer,llne terminationstructures,switchequipment, and a
small control house.

Five possible substatlonsites are being consideredIn the area where existing
City distributionlines converge (see Figure 2). Initlally,a sixth site was
proposedbecause it was appropriatelyzoned and the least visible site.

• However,due to developlngconcernover the potentialfor hazardous substances
and the need for additionalculturalresourcework, site 6 Is no longer under
seriousconsideration. (See Section2.4, "AIternatlves/Optionsconsideredand
Rejected.")
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A substationat any of the flve sltes would"

• Minimize constructionof new dlstrlbutlonlines and associated
envlronmental Impactsof such IInes;

• • reduce electrlcalloadingon existingdlstrlbutlonlines;

® a11ow transferof electrlcalloads from one substationto anotherduring
maintenanceor In the event of an outage;

• minimize overall Inttlal costs;

• improverellabllltyand reduce electricallosses and voltage drop on
existing distribution lines; and

• postpone the need for a second additional transformer.

Site 5 was proposed because tt ts somewhat removed from resldenttal uses and
ad_)acent streets, can be extensively landscaped, and would not carry the same
local land use/zoning complexities as sites 2, and 4. However, as a result of

• publtc review of the EA, additional Information on sites 1 and 5 was
submitted, which has led BPA to again reconsider the proposed locatton for the
substation.

• Slte 5 Is locatedIn the Immedlatearea known as the Mark O. Hatfleld
EnvlronmentalSciencesComplex. Associatedwlth the complexare the
Natlonal Flsh and Wlldllfe ForenslcsLaboratory(U.S.F.H.S),Southern
Oregon State College property,and the PaclfIc Instituteof Natural
Sciences (PINS),soon to be constructed. All three have indicatedthat
the proposed substationat slte 5 would restrict future
expanslon/developmentof the complex and concernover a perceived
Incompatabllltywlth a natural sciencecomplex.

• The ForensicsLaboratoryhas Indlcatedthat lt may be the only w11dllfe
crime laboratoryIn the world, and as such, contains sclentlfIc
instrumentswhich are sensitiveto magnetic fields. Although the
proposed locationat slte 5 would be far enough from the existing
facility to minimizemagnetic field strengthassociated wlth the
substation,future expansionof the laboratorywould be toward the
substation. The laboratoryhas expressedconcernthat additional
instrumentssensitiveto magneticflelds may be prevented In the future.

- PINS has indicatedthat it considersa substationfacility Incompatable
wlth the plannednatural sciencesinterpretivecenter; it would have a
substantlalnumberof visitors.

• Wlth regard to sites 1 and 5, most commentorsexpressedconcernover
potentlalrestrictionson expansionof the overall complex,perceived
inconsistencywlth planned recreatlonaluse of the immediatearea,
relatlonshlpbetweenmagneticfields associatedwith
substatlons/transmlssionllnes In an area frequentedby many people,and
noise and safety considerations.



As a result of further review of the five sites under consideration, BPAhas
selected stte number 3 as the ftnal proposed location.

• For all substation sltes, PP&Lwould butld a new 115-kV transmission tap 11ne
about 1.0-1.5 miles long from the tap point _)ust north of Nevada Street to the
new substation (see Ftgure 2). The new 11ne would cross Mountain Avenue and

' proceed south over the existing distribution lines on the east stde of
Mountain Avenueo The extsttng dtstrtbutlon ltnes along Mountain Avenue would
be rebuilt wtth poles about 15 feet taller than the extstlng ones because the
new 115-kV ltne would be placed above the existing clrcutt and would require
greater space between ltnes. One of the existing dtstrtbutlon clrcutts would
be eliminated. An overhead ground wire would be placed on top of the poles
for about 1/2 mile begJnn|ng at the substation.

The installed cost for the proposed plan-of-service should be about $1,800,000.

2.2 ALTERNATIVEPLAN-OF-SERVICE--ADDTRANSFORMERSTO EXISTING SUBSTATIONS

Adding more transformation to the two local substations has been considered as
an alternative to constructing a new substation. A transformer would be
Installed at the Ashland Substation in 1992 and then, within 1 year, a second
115-2.5-kV, 25-MVA transformer would be Installed at PP&L's Oak Knoll
Substation Jn place of the temporary 6-8-MVA BPAtransformer at Oak Knoll.
Each transformer would be located within the substation yards. The second

' transformer ts required early because the long distribution circuits out of
the Ashland Substation ltmtt the amount of load whtch can be transferred from
the Oak Knoll Substation to the Ashland Substation; distribution circuit
capacity Is llmlted,and voltagedrop presents a major concernfor the City.

Although this alternativewould provide the additionalMH's of capacity,two
new feederswould have to be built out of the AshlandSubstationand one new
feeder out of Oak Knoll Substationto supply loads in the area of Southern
Oregon State College and to strengthenthe distributionsystem between the
Ashlandand Oak Knoll Substations. ExistingCity dlstrlbutlonlines along
Maln Street and MountainAvenue would be rebuiltto accommodatethe additional
circuits. The long distributioncircuits would result in higher electrical
llne losses than for the proposedplan, would allow for addltlonalvoltage
drop, would restrict the City's abilityto transfer loads, and would not allow
the City to meet its requiredlevel of rellabi]Ity. The installedcost for
this alternativeplan is estimatedto be $2,200,000.

2.3 NO ACTION

One alternativewould be to take no action to meet the need. However,the
load growth in the Ashland area, the risk of extremepeak loads during the
wintermonths, and the limitedcapacityof the existing systemmean that the
City has reached the limitsof its ability to serve its customers. Unless
additionalpermanenttransformercapacity and distributioncircuitsare
provided,electrical servicemay aga_,nbe sharplycurtailedor lost

' altogether. If parts of the transmissionor distributionsystems should be
out of servicedue either to maintenanceor to emergencies,the risk of



curtailed service would be even higher. Curtailed electric service would
probably increasedemandon alternateenergy sourcesfor residentialheating,
such &s wood burning, wlth associatedincreasesin air degradation, Also,

" large commerclalusers of electrJcltywould likelybe faced w_th alternatlves
such as ceasingoperation,switchingto a]ternat_ve.energysources,or
Installingemergencyback-up systems. This would likelyresult in lost wages

• and profitsand higher costs, as well as aR_oClateddecreasesin air quality.
ElectricaIequipmentused In the dlstrlbut}onof muF_Icipa_,water would also be
affected.

2.4 ALTERNATIVES/OPTIOn,S CoNsrIDEREDANDREJECTED

A New Substa:LJ.OI]_(_n___O.&_nPaclfiLT_r_.ib_tlon (SPT) Co_9.e_..L_
_JLI___LbJL_Epotof__.U.__'_.. Slte _ was preferredat first because
lt is appropriatelyzoned, lt was also perceivedas one of the lower--Impact
sites, lt is over 300 feet from the nea,restresldenceand would be v_sually
compatible wtth adjacent land uses. Thts site is also near a point where clty
distributioncircuits converge,thus minimizing the lengthof d_strlbutlon
circuitswhich would need to be connectedto the new substation.

As planning for the pro_ect continued,prelimlnaryground water and solls
' sample tests were conducted. They indicatedthe poss'.,bllltyof an elevated

level of arsenic near the southwestcorner of the site. P_:ellmlnaryresults
' from subsequenttestingalso indicatedelevated levelsof arsenlc there,as

weyl as s11ghtIyelevated lead concentrationnear tl}esoutheastcorner of the
site. A general sur_ey,for cultdralresourceswas also conducted; it
indicatedthat the southeastportlonof the site probablycontains historic
dump materialsand would be the subjectof further study to determineits
ellglb111tyfor Incluslonon the NatlonalRegisterof HlstorlcPlaces.

Boil}the hazardoussubstanceand culturalresource situationswould require
additionalstudy, reportIng,and processing. A1ternatlvesites which do not
present these issues are available. ]Inaddltlon,there was publicopposition
to this site, Therefor.e,based on the added information,the avallabllltyof
sites apparentlyfree of these envlronmentalissues,and the addltlonaltime
and expense that would be requlred to resolve the issuesat site No. 6, that
slte has been eIimlnatedfrom furtherdetailed consideration.

Undergrc._undlngof the TransmissionLine. This action would Involvebulldlnga
l.O - 1.5-mileundergroundcable along Mountain Avenue from the tap point at
PP&L's llS-kV 11ne to the substationslte Insteadof the proposed overhead
11na along MountainAvenue and to the substation. The cab]e would requirea
15- to 2S-footrlght-of-wayoutsidethe ex_stlng MountainAvenue rlght-of-way
(beyondthe edge of the road), with access 11mltedto prevent posslbledamage
to the cable and future access for repalr. Zn densely populated sections,
this would occur _n existing front yards. C_ble installationwould require
constructlnga 4x4-foot trench, laying the transmis.slonI_ne in the trench,
and then backfilllng. The cost of a lIS-kV undergrorundcable is slgn_flcant]y
greater than the type of overhead transmlsslonline proposedfor this project.



_-S_de Manaqement_. Demand-side management (DSH) alternatlves, such
as conservation and load shaping (arrangement of specific loads to occur when
other loads served by the same system ar_ low), are not expected to be

• reltable enough or to have sufficient t_pact to solve the Ctty's transformer
and transmlsslon problems. At best, DSMstrategies m_y delay the need for
more capacity in tileCity, but cannot reallstlcallyacc_date current load

' growth. The logistics and institutional barriers that would be encountered in
trying to tmpleNnt ttmely and reltable DSMstrategies also make thts an
impracticalallernallve.

l!b_j_.,_uJ)li_tlonNe__rstate Hlg_J_ (!,5}. The constructionof a new
substationad)acentto PP&L's llS-kV llne near I-5, as proposed by some
Ashland citizens,was not identifiedas an alternativeIn the initial
engineering studies. Although thts alternative would initially provl#e the
addl_ional MN's of capactt,,, lt would also accelerate the nee_ for a second
transformer at Oak Knoll Substation and associated distribution.

The City has Indtcat¢d that tt would ne,_d to butldtrebulld three additional
distribution circuits from the new subsCatton to the vicinity of Hou, tatn
Avenue and (6ast Main Street, approximately nine-tenths of a mile, to al low
connection to the extstlng distribution system which serves the loads. The
City t_as indicated that these addttlonal circuits could be similar tn both
length and routing options to the distribution circuits required if the
additional transformation were added to the existing Ashland Substation. Thls
alternative would result in higher electrical ltne losses and additional
v,o3tagedrop. lt would also restrict load transfersfrom Oak Knoll Substation
and would .notallow the City to meet Its responslbilltles.

Buildinga new substationnear I-5 would be electricallythe same as adding a
transformerat Ashland Substatlo_,but would cost approximately$400,000to
$50,0,OO0more than the proposed plan.

This plan offers no advantagesover the proposedor alternate
plans-of-service,but would needlesslyinvolve impactsfrom new construction
and would cost significantlymore than either the pro10osedor alternate
plans-of-servlce.

_JLU.S__JIJLLQJ)._S_IJLLonSouthern__I c Transported_ton(SPT) Comp_n__Er_Qperty
__.o.L_ILQ_._j3jLHestof Sub_Ltatlo.nSlte (}. Landownersalong Mountain Avenue
and A Street have suggestedlocatingthe substation somewhereon SPT's
property west of slte 6 (see Figure 3). A slte fartherwest would be located
fartherfrom the residenceslocatedalong MountainAvenue and ne_r A and
8rh Streets. BPA engineers investigatedpotentialsubstatlonsites on SPT
propertywest of site 6.

Significantfactors:

• T_b.1__area )s C,g_nstra!ne_Lb.v_,lack__AcCeSS:. A road would need to be
providedto reach the proposedsubstationand this site is not large
enough for an access road and a substation. This Is a basic factor in
eliminatingthe area from 'furthercol,slderatlon.
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• 0tl collection area Jmmedlately west_o.f, the proposed substation stte6.
Due to past use of the area, lt appears tha hazardous waste could be

• present on thts portton of the parcel, and additional (hazardous) waste
may be found further to the west tn the old roundhouse area.

. • Dumpajr_eaon the northeastern.portion of _he parcel located northwest O_
stte 6. Zt would take extensive efforts to clean up thts area. Site
work would require the removal of considerable amount of earth due to the
amount of debris and associated unstable soils.

m The area tmmdtatelv west of the old roundhousearei. Thts portion of
the parcel ts unavailable. SPT ts presently tnvolved In negotiations
wtth third parttes to develop thts portton of the site. A proposed
substation would be tn direct confltct wtth the proposed development.

The pro3ect cost would tncrease for any stte west of stte 6. Access costs
alone would tncrease by $150,000 to $200,000. Transmission 11ne costs would
also Increase. A route down Hersey Street and then south to the stte would
requtre rlght-of-way acquisition. Another option would extend the
transmission line from stte 6 westerly, thereby increasing transmission line

• lengthby about 114 mlle, at a cost of approxlmately$60,000. The
distributioncircuits would also have to be extended,partlcularlythe two
circuitsfrom/toMountain Avenue. Distributioncosts would increaseby about

. $180,000. As compared to the proposedplan, total costs would, therefore,
Increaseby approxlmately$390,000to $450,000.

3.0 ENVIRONMENTALIMPACTSOF THE PROPOSEDAND ALTERNATIVEPLANS OF SERVICE

Thls sectionaddresses impactsof site options under the proposed plan and
adding transformersunder the alternateplan-of-service. Potential
distributionassociatedwlth the alternateplan Is not addressed(see section
3.11).

3.1 LAND USE

Of the flve substationsites now under consideration,only slte 4 Is
developed;lt Is currentlybeing used by the Clty to store sand and gravel and
containstwo steel storagesheds. The other sites are currentlyeither
undevelopedor In pasture. Slte(s)3 lles outsideof Ashland's city limits,
but within the City's urban growth boundary.

Sites I and 5 are owned by SouthernOregon State College, and are In
non-resldentlaluse.

Site 5 ts located tn the immediatearea known as the Mark O. Hatfleld
EnvlronmentalSciences Complex. A substationIn thls location Is perceivedas
Incompatlblewlth thls type of complex and the long-termdevelopment
objectivesof Its participants(also see page 3).



Since the proposed tap 11ne would conslst of rebuilding the exJsttng
distribution ltne next to the extsttng street, new access to most of the line
would not be needed, _nd dlsturbances would be conftned to the Immediate area
surrounding the substation and pole bases. However, new but 11mtted permanent
access Into the proposed new substation would be needed.

The alternative plan-of-service would be consistent wtth local land use plans
because tt tnvolves acttons wlthtn the exlstlng PP&L substations.

3. Z AGRICULTURE

Construction of a substation (sites 1-5) would convert about 2 acres of land.
None of the sttes are located tn Intensive agricultural or residential areas,
and tmpacts on agricultural resources, would, at.most, be sltght. Site 2
would permanently convert muchof a currently used pasture to a
non-agricultural use. However, thts represents a small amount of the 45-50
acres of stmtlar land In the area. Ltttle, tf any, additional land would be
taken out of production by the tap 11ne.

Since the exlsttng distribution 11ne would be rebullt, the mlnlmal amount of
• land removed by placlng the poles would be similar to that currently taken out

of production by the existing ltne. Conflicts wtth current agricultural
operations would be low and slmtlar tn Intensity to those caused by the
extstlng distribution 11nes.

Thls project would not be affected by the Farmland Protection Poltcy Act
(7 U.S.C. 4201). All substation sites are located wtthtn the City's urban
growth boundary; the _ffected lands do not meet the criteria for Prtme
Farmland as defined tn the Act and, therefore, are not subject to the Act.
Any infestations oi_ noxious weeds at the proposed substation would be
prevented by Implementation of standard BPAweed control practices.

The alternate plan-of.-sevtce would not tnvolve the conversion of land to
non-agr1 cultural uses.

3.3 VISUAL IMPACTS

Substation sites 1-5 are in areas where vtsual qualtty has been altered. None
would be a major vtsual Intrusion, although a substation at some sites would
be more vlstble than at others.

® Sites I, 2, and 5 are near to and vlslblefrom SouthernOregon State
College'sstudenthousing, a bike path, and athletic sports fields. Site
5 would also be near a planned naturehistory museum: the public has
perceiveda substationof slte 5 as a vlsual intrusionIn a recreatlonal
area.

• Site 2 Is also at an intersectionof three busy streets;a substation
here would be highly vlslbleto adjacenthomes, travelers,and users of
the nearby blke path.



® Stte 3 (proposed) ts not ad3acent to residences or streets and ts
adjacent to the SPTC railroad right-of-way; a substation would present
few viewing opportunities and would be vtsually compatible with adjacent

• land uses.

® Site 4 Is at an intersection of two streets and at the edge of an older
. residentialarea. lt is now used by the Clty for storageof sand and

gravel and includesrelatedout-buildings. Visual impact from a
substationhere would not representa ma3or visual change.

V|sual mitigationat any of the sites would include the use of archltecturally
designedfencing to block views of the electricalcomponents,as well as
landscaplngo Solld fenclng/wa11enclosurewould also reduce noise levels
adjacent to the substation.

Since the proposed transmissionllne would |n_olverebuildingan existing
distributionline where Jt is presentlylocated,the vlsual characterof the
area would not change. However,the short segments into the substationsites
would involvenew construction;there would be a potentlaladverse visual
impact.

' Under the alternateplan-of-service,the additionaltransformersat the
existing PP&L substationswould not involvema_or substationmodificationsand
would be vlsuallycompatlble.

3.4 RECREATION

Site 5 would be near a planned natural historymuseum which wlll be a focus
for education, recreatlonal,and leisuretime activities. Both sites 2 and 5
would be visiblefrom a well-usedbicycle path, but would not confllctwith
the path's use other than possibly lessenlngits appeal. Sites 3 (proposed)
and 4 would not conflictwith any recreatlonalfacJlltlesof activities.

The addltlonaltransformersunder the alternatlveplan-of-servlcewould not
involveactlvltlesnear recreationresourcesor areas of significant
recreationactivities.

3.5 HATER RESOURCES

None of the five substationsites are locatedwithin a Federallydefined
lO0-yearfloodplaln,wetland,or near a trlbuta_'yof Bear Creek; waters of the
U.S. (Clean Hater Act) would not be affected.

The sectionof transmissionllne along MountainAvenue which is common to all
options would span the lO0-yearfloodplalnand associatedriparianwetland
(U.S. Fish and NildllfeServiceWetlands inventory)at Bear Creek for a

• distance of about 200 feet; however, poles would not be placed _n the



floodplain. No other ltne segments would encounter a lO0-year floodplain or
wetland area, and the proposed plan would not promote development within the
floodplain. Adverse tmpacts on the creek, floodplain, and wetland at Bear

' Creek would be avoided by uslng Mountain Avenue for constructlon equipment and
by plactng new poles outside the designated wetland.

• The proposed plan (all options) would be consistent wtth Federal polictes on
floodplain managementand protection of wetlands. It would not tnvolve
discharge of ftll materials or activities tn waters of the Unlted States, and
there are no navigable streams Involved.

The alternate plan-of-service does not tnvolve placement of equipment of
structures In a Federally identified lO0-year floodplain, wetland, water of
the United States, or navigable stream. Therefore, tmpacts from the
alternative plans are not anticipated In these areas.

3.6 FISH ANDNILDLIFE

None of the sties or the transmission ltne work would have any impact on
fishery resources of the area. Since no access roads are needed and no

, clearing ts anticipated, there would be no impacts on Bear Creek and related
waters. Ntldltfe values would be affected to the extent that cleartng for the
new substation would dtsplace small birds, mammals, amphibians, and reptiles
that may inhabit the site now. In all cases, the lands have already been
disturbed or cultlvated. Nhlle the impacts would be long-term (because the
land would be permanently changed), the kinds of habitats that would be
removed are readily available tn the, surrounding area. Therefore, the impacts
would be insignificant.

A BPAwtldltfe biologist conducted astte visit tn late 1990 and noted that
all the alternative sites occupy already disturbed or cultivated lands. Based
on thls stte visit, a review of maps and photographs, a review of the latest
threatened and endangered species list and these species' habitat
requirements, he found that the proposed project would not affect the bald
eagle or peregrine falcon, the only threatened or endangered species in the
area• In making this flndlng, he conferred with the regional staff of the
USFNS.

The alternate plan-of-service would not have impacts on fish and wtldltfe in
the area because tt would not involve major construction activities or
critical habitat.

3.7 AIR QUALITY

Except for a few trees that may be near substation sites, all sites have been
previously cleared; n_st of the transmission 1tna route along Hountaln Avenue
is already cleared and maintained. Therefore, major tree clearing and air
quality impacts associated with slash burning would not occur. Otller air
quality impacts would be minimal and short-term due to the brief (4-month)
construction period and compliance with applicable atr pollutlon control
standards.

lO



The placementof transformersunder the alternateplan would not require
clearlngor significantor extendeduse of heavy equipment.

• 3.8 HEALTH AND SAFETY

The increasedrisk of electrlcalshock is low, since the new transmissionllne
, would largelybe built In place of exlstlng 11nes. Magneticfleid (HF)

strengthwo_Id largelydepend on how the wires are arrangedon the poles and
on the route selectedto connectthe tap 11ne wlth the proposedsubstation.
Under the proposedplan, fleld strengthdlrectly under the Mountain Avenue
11he would be about 2.5 m_111gauss (mG) (based on year 2005 system normal
winter peak loads,a11 clrcultselectrlcallybalanced). BetweenMountaln
Avenue and the substationsites (much shortersegment 3), the primary source
rC magneticfields would be the underbulld12.5-kVdlstrlbutlonlines. Field
strengthdlrectly under the llne for segment3 would be no higher than
4.5 nW_. For general comparison,magneticfleld levels (basedon 1988
1oadlngs)under the ex1stlng dlstrlbutlonllne along the east side of Mountaln
Avenue are estimatedat approxlmatly6.9 mG under the 11ne and about 2.1 mG at
50 feet from the 11ne. Hlthout addltlonalImprovementsIn the Ashland area,
peak loads and magnetic flelds on the existing system would be increased
(assumingthe system could stlll function).

The magneticflelds emlttedfrom the proposed.transmisslon11ne would be
slmllarto those typlcallyfound in the home from houseFoldappllancesand
their associatedwiring. The electricflelds (EF) woula also be comparable to
ambient levels typlcallyfound in an urban environment. The BPA substation
would be locatedso as not to increaseelectric and magnetic fleld (EMF)
exposuresIn nearby residences. None of the sites would increaseEMF in any
of the nearbyresidences. The EMF levels near the substationfence would tend
to be dominatedby levels produced by the lines entering and leavlngthe
substatlon. However,for short segment3 associatedwith sites l and 5, there
Is a possibilitythat exposureswould, at times, increase In nearby
residences. For a complete summaryof line segments and associatedprojected
magneticfleld strengths,please see the Appendix.

Under the alternativeplan-of-servlce,BPA would not be involvedIn llne
construction, However, the City would rebuild their distribution11nes to
accommodateadditionalcircuits. At the requestof the City (in responseto
publlc concern),BPA has calculatedthat magnetic fields associatedwlth these
dlstrlbutlon11ne segmentswould range from 2.7 to II.6 mG, based on
informationprovidedby the City (see Appendix).

3.9 CULTURALRESOURCES

A revlew of the Natlonal Registerof HistoricPlaces indicatesthat no
properties11stedon the Registerare locatedclose to the proposed project.

. However,due to the proximityof the locally identifiedAshlandHistoric
Districtand the potentialfor unrecognizedlllstoricproperties,a general
surveyfor culturalresourceswas conductedby a professlonalarchaeologist
with experience in the local area. Sites I-5 were free of concern. If, after
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construction has begun, any cultural resources are Identified that would be
adversely affected by the project, construction in the immediate vlclntty of
the resource would be halted, and Section 106 consultatlon procedures would be

' followed. Construction would not resume untt1 these procedures were complete.

A review of the NationalRegistry of NaturalLandmarks,the World Herltage
' List, and the NationalRegistry of Natlonal LandmarksIndlcatesthat no listed

propertiesare present In the vlclnltyof the project. There Is also no
evldence to suggestthat either of the plans-of-servlcewould affect sacred
sites or sites related to the rellglousrltes of Native Americans.

3.10 POLLUTIONCONTROLAT FEDERALFACILITIES

BPA would meet State and local nolse controlregulatlons. Based on fleld
measurementsof the ex1stlng "twln"of the transformerthat would be used on
thls pro_ect, the State and City nolse standardswould be met. Mltlgatlon
measuresmight, however,be needed at sites 2 and 4 because resldentlal
propertiesare nearby. Mitigationwould take the form of noise barrlers,
vegetatlvematerlals,or some other means of reduclng visual Impacts.
Mitigatlonat sites I, 3 (proposed),and 5 would not be required.

Regardlngthe alternatlveplan-of-servlce,no residencesare wlthln I00 feet
of either the Ashlandor Oak Knoll Substations. However, three homes are

, proposedfor constructionwlthln I00 feet of the Ashland Substationon the
sour" slde of Nevada Street. Under the alternatlveplan, State nolse
standardswould be met when adding transformersat Ashland and Oak Knoll
Substatlons.

Although the proposedprojectwould occur wlthln the FederallyIdentlfled
SouthwestOregon IntrastateAlr Quality ControlRegion, any pollutants
associatedwlth the project would be llmltedto vehicle emlsslons(primarily
durlng construction)and would be well within appllcable standards. Under the
Clean Water Act, stormwaterrunoff from the substatlonyard would be subject
to EPA permittingrequirements.

The substationdeslgn (with any of the optlons) would includeoli sp111
containmentto preventoii from enteringany water body. 011 used in
substationequipmentwould contain5ppm or less polychlorinatedblphenyls
(PCB's)and would be, therefore,considered"PCB-free"(this statuswould also
apply to adding transformersat Ashland and Oak Knoll Substatlonsunder the
alternativeplan-of-servlce).Also, no other surfaceor ground water
pollutantswould be generated,so the proposed substatlonIs not affectedby
the Clean Water Act.

A prellmlnarystudy to determlnewhetherhazardoussubstancesmay be present
on the proposed slte will be conductedprlor to land acqulsltlon. If

" hazardous substancesat elevated levelsare antlclpated,more detailedstudies
wlll be conductedor one of the alternatesubstationsites will be selected.
If further studiesconflrmthe presenceof hazardoussubstances,BPA would
coordinatewlth Federal,state, and local agenciesto identifyand implement
BPA responslbllitles,if any, for reporting,and their contalnmentor removal.
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Any herbicidesthat may be used around the substationyard would be applied
only by qualifiedpersonsand In accordance wlth applicable instructionsand
regulations.

3.11 CUMULATIVEEFFECTS

• BPAhas not Identified any cumulative environmental effects of the proposed
actton. Of course, local utilities customarily need to matntatn the abtllty,
on short notice, to physically modify, relocate, and change the electrical
operation of thelr system. Thts ts done without any requirement for notice to
BPAand such actions are beyond the control of BPA. Presently, any such
acttons are speculative and uncertain and the impacts associated wlth such
acttons are not reasonably foreseeable. BPA ts not aware of other proposed
acttons that would contribute to cummulattve effects associated wtth thts
proposed pro3ect.

4.0 CONCLUSIONS

All substation sttes, the transmission ltne "rebuild," and the new ltne
segments would have mtntmal vtsual Impacts. Effect on atr, water, or sotl
resources would be minimized. Although a small amount of wlldltfe habitat

• would be permanently dtst,rbed, no ftsh or threatened or endangered species
are expected to be affected by thls pro_ect, and historical and cultural
resources would be preserved. Floodplains/wetland areas would not be
affected. The pro_ect would be conslstent wtth applicable pollution control
regulations. Confirmed hazardous substances would be dealt with tna manner
consistent wtth applicable Federal, state, and local regulations. The project
would not threatenor vlolateany appllcable statutory,regulatory,or permit
requlrement,and would not requlre siting and constructionor ma_or expansion
of waste dlsposal,recovery,or treatmentfacilities.

5.0 AGENCIES AND PERSONSCONSULTED

BPA has consultedwlth the persons and agencles listed below regardingIssues
associatedwlth the proposedpro_ect. BPA Is dlstrlbutlngthls assessmentto
known interestedand affectedpersonsand agenclesfor further commenton the
proposed action,alternatlves,and envlronmentalimpacts.

Clty of Ashland
United States:
Soll ConservationService,Medford Field Office
Flsh and NlldllfeService

State of Oregon"
State HlstorlcPreservationOfflce

Departmentof EnvlronmentalQuality
Cltlzens Group, NelghborsOpposed to SubstationsIn Rural Areas
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APPENDIX - HEALTHAND SA,FETY

Ashland Substationand Tap Llne Project

As wlth ali electricalwiring, powerllnespose a rlsk of electricalshock If
certain safetyprecautionsare not followed, lt is extremely importantthat
people avoid bringing any metal Or wooden objects such as TV antennas,
irrigationpipe, or laddersclose to powerllnes. For thls project,electrical
_azard would not increaseslnce the new transmission11ne would largelybe
bvIlt in places of an existing llne.-

Electrlcaiequipmentand devicesproduceelectric and magnetic fields (EMF).
There Is ongoing controversyover whether exposure to EMF is a public health
hazard,and If so,'at what lewis. No studieshave establisheda
cause-and-effectllnk betweei_EMF and disease. Several studies,however,
suggest that people who 11ve or work around'powerilneshave an increasedrlsk
of cancer. The U.S. EnvironmentalProtectionAgency (EPA) recently,releaseda
draft r_ort that discussesthe currentlyInconcluslveresearchon EMF and
cancer.±I BPA also provides a bookletthat gives detailed informationon
EMF research.Z/

o

Becauseof scientificuncertaintyand public concernover EMF, BPA looks for
practicalalternativesthat wlll not Increasepublic exposuresto EMF when

• planningfor new transmissionfacilities. Thls is consistentwith the policy
of "prudentavoidance"describedIn a report on EMF by the U.S. Office of
Techno]ogyAssessment._/

A]ong MountainAvenue (segmentsI and 2 of all transmissionoptions), the
primary sourceof magnetic field would be the llS-kV transmissionllne (see
notes on page 15) Annual peak magneticfields levels in the year 2005 are
expected to be no higher that 2.5 mG directly under the llne and no higher
than 1.3 mG at a distanceo'F50 feet. Annual average levels are expected to
be about half of the peak levels. These are comparableto ambient levels
typicallyfound in the home due to the presenceof wiring and appliances. As
a result,magneticfield exposuresto the public along MountalnAvenue are •not
expectedto increase.

I/ Evaluatlonof the PotentlaL£ar_nogenlclty of ElectromagneticFields.
(Draft). 1990, U.S. Envlronmenta]ProtectionAgency, Nashlngton,D.C.

_/ Electl'Icaland Blo]ogIGalEffect of Tra_n_smlsslonLines: A Review.
1989, Bonnevll]ePower Admlnlstratlon_Portland,OR.

2/ BiologicalEffe_JL_of Power FrequencyElect_IC___qdMagnetic Fields.
' Backgroundpaper, 1989, U.S. CongressOffice of TechnologyAssessment,

Washington,D.C.
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Between Mountain Avenue and the substation (segment 3 of all transmission
options), the prtmary sources of magnetic fields would be the underbuilt 12.5
distribution lines (see notes on page A-3). Annual peak magnetic field levels

" in the year 2005, under electrlcallybalanced conditions,are expected to be
no higher than 4.SmG directlyunder the llne and no higher than 1.5 mG at a
distance of 50 feet. As mentlonedabove, annual average levels are expected

" to be half the peak levels. Magnetic field exposuresare much less
predlctabledurlng electrlcalunbalancecondltlonsand could increase2-3
tlmes the levels reportedfor the b_lanced case.

For segment 3 associatedwlth sites 2, 3, and 4, no resldencesare located
within 100 feet of the proposed 11ne. Even under condltlonsof electrlcal
unb_lance,magnetlcflelds exposuresat these distancesare not, on average,
expected to be above ambient levels typlcallyfound In the home. As a result,
magnetlc fleld exposuresto reslde_cesare not expected to notably increaseIn
these areas.

For segment 3 of transmissionoptions I and 5, numerous resldencesare located
wlthln IOO feet along the last half of the segment. Although some magnetic
fleld exposure to these residencesare occurrlngpresently due to existing
dlstrlbutlonllnes, uncertaintiesrelated to the electricalunbalance issue
suggest the posslbllltythat exposures could, at times, increaseas a result
of the proposed line.

Maximum electricfield levelsfor all alternativesare well below the State of
Oregon electrlcfleld standardfor power lines (i.e.,9kV/m).

The proposed BPA substationalso would be locatedso as not to IncreaseEMF
exposuresto nearby residences. The EMF levels near the _roposed substation
fence would tend to be dominatedby flelds from the lines entering and leaving
the substation.

The followlng tables and lllustratlonsshow magnetic fleld levels calculated
for transmissionand distribution11ne segmentsrequiringwork under the
proposed and alternateplans-of-service. Fields associatedwith distribution
11ne segments under the alternate plan-of-servicewere calculatedat the
request of the City and are based on data supplledby them.
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TO THE READER

• The following pages, prepared in response to publtc interest, contain figures
and technical data showing project magnetic field strengths for various
options discussed tn the EA. The following material ts tncluded here:

Ftgures Thts set of figures Illustrates the locatlon
of each of the possible options.

Hagnettc Fteld Table Thts table shows the calculated magnettc
ftelds for posstble future tra_lsmlsslon and
dtstrtbutlon facilities. The calculatlons In
this table are based on certain assumptions
about the design, loading (current passlng
over the ltne) and phasing (arrangement of
the conductors tn space). These basic
assumptions are listed below:

• Electrtca'l loads for the posslble future transmission 11ne alternatives
are based on 2005 systemnormalwinter peak and were determinedfrom

. BPA's 1990 load forecasts.

• Electricalloads on the City of Ashland distributionlines associated
with new distributioncircuitsare for the year 2005 system normal winter
peak. Magnetic fields were calculatedat the City's request and based on
informationprovided by the Clty of Ashland.

. Phasingarrangementsare selected to achieve low magnetic fields and
still provide phasingconsistencybetween llne segments.

• llS-kV llne geometriesare ba,_edon standardBPA deslgns. 12,5-kV 11ne
geometriesare providedby the Clty of Ashland.

• Balanced electrlcalphasing Is assumedfor all circuits. Operating
experiencesuggeststhis to be a valid and reasonableassumptionfor
transmissionllnes such as the 115-kV circuit proposedfor thls project.
Conversely,operatingexperienceon distributionllnes (e.g., 12.5-kV)
suggestthat the degree of unbala_,ceon any distributioncJrcult is very
unpredictableand variable,and dependsgreatlyon the level of diversity
of customer loads fed by these circuits. 14hile the phase unbalanceon
the resultlngmagnetic field from distributionlines depends greatlyon
many complicatingfactors, it is acknowledgedthat Increasesof 2-3 times
can, at times,occur when compared to the balancedcase.

For those situationswhere distributionloads are expected to be very ]ow
(and comparablymuch lower than transmissionloads). The effect of
unbalanceon the reportedmagneticfield levels Is not significant. This
Is the case for segments I and 2 which run along MountainAvenue and make
up a maz)orltyof the proposedroute•
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For those situations where distributions loads are expected to be very
htgh (and comparably much higher than transmission loads), the effect o_
unbalance Jn the reported magnettc fleld levels can be significant as

• described above. This is the case for segment 3 of transmission opttons
and for the alternatlveplan-of-service.
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MAGNETICFIELD TABLE

• Calculated magnetic ftelds for posstble future transmission facilities _rom
PP&L's 115-kV transmission system to alternative substation locatlons.l /

Maanettc Ftel.cL_.CII_)_,
Alternattve/Seg_lp__L L 50' L 25' ......O' L_ R 50'

/Llt SubSlte #1.
Segment 1 1,2 1.9 2.4 1.7 1.0
Segment 2 1.2 2.0 2.5 2.I 1.3
Segment 3 0.9 1.9 4.5 3.1 1

Alt SubS!tc #2
Segment 1 1.2 1.9 2,4 1.7 1.0
Segment 2 1.1 1.8 2.1 1.7 1.1
Segment 3 '0.9 1.9 4.5 3. I I .5

Alt Sub Site #3
Segment 1 1.2 1.9 2.4 1,7 1,0
Segment Z 1.1 1.8 2..1 1.7 1.1
Segment 3 0.9 1.9 4.5 3.1 1.5

' Alt Sub Site #4
Segment 1 1.2 1.9 2.4 1.7 1.0
Segment 2 1.1 1.8 2.1 1 7 1.t

Alt Sub_Site #5
Segment 1 1.2 1.9 Z.4 1.7 1.0
Segment 2 1.2 2.0 2.5 2.1 1.3
Segment 3 0.9 '1.9 4.5 3.1 1.5

Alt Plan-of-Se ry_L_Z/
Segment 1 0.5 1.4 2.7 1,4 0.4
Segment 2 0,6 1.9 3.6 1,8 0.6
Segment 3 3.6 7.4 11.6 7.2 3,4

1/. Probable magnetic field (HF) strength expressed in mi111gauss (n_)
calculated1.0 meter above ground horlzonta!Iyaway from the centerllneof
the transmissionconflguratlon, The sllghtdifferences In MF levelson
either slde of the transmission11ne resultfrom line design asymmetry.

2/. See Figure 5 for locationsof segments,
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Figure 4
Location of 715-kV Transmission Line Segments

for each of the Alternative Substation Sites,



Figure4 (continued)
Location of 115-kV Transmission Line Segments

for each of the Alternative Substation Sites.
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