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are already there1 and we llre talking about simply widening 

of ci1e existinq corridor as being loss damaging to the 

environment than building a new corridor. This is all I am 

saying. 

Q I take it then that you want to change your I 
earlier answer to say that you now propose running an addition~l 

line across there; is that correct? 

A No, I am not saying that. I am simply saying 

that if a line is through a particular area, running ona 

alongside of it doesn't hurt v~ry much more than tho line 

that's alrGady there. 

·Thi3 i:J all I am saying. 

Q Now, as far as the "save the river" point, 

you referred to the_ fact that you had been out to a certain 

place?, 

A Yes • 
. 

0 In th~ confluence of the Rappahannock and the 

Rapidan 1 is that correct? 

A Woll, there are about four pronw1ciations. I 

thou9bt there were only throe, but I found out ther1~ are four. 

I know the place, yes, sir. 
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Smith - Cros3 
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O What exactly 'is a problem that you foresoe 
. 

with the proposed line right there? 

A Well, the proposed line right .thare, to qet 

tq the lexicon of the young today, just about tearn it as 

far as the scenic river qualifications of the Rappahannock 

11' concerned. 

O You say you don't know this map? 

A You'd have to point the confluence outo 

MR. MASSIE: Is that it? 

MR. BRASFIELD: They are the two rivers you 

are referring to7 the Rappahannock and the Rapidan. 

Tho confluence is oft the map. 

THI: WITNESS: Tho confluence is not there. 

But, anyway, the point of confluence here is 

one of the things that is stipulated aa part of the 

sconic proporties of the Rappahannock and the attempt 

to qualify this as a wild and scenic riv~r. It's that 

confluence, because it's a beautiful area, if you have 

·been there: and it's one of tho things that are 

stipulated as it runs down all the lists and all tho 

merits to have this included in the scenic and wild 

river system. Orie of the things that is included is 

the undisturbed character of variouR places, and it 

mentions specifically this confluence, and now we are 

going to run a transmission line right through it, or 
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at least propo~e to. 

This is what I am saying. 

a And you think that this is one of the most 

outstanding problems that you see in the line? 

A ·Oh, I see .the crossing of the Rappahannock 

River as a serious problem. 

O Now, my next question ia this: 

I think this is CMS-2 that I am looking at that 

the map -- and 

is behind l 
you -

•hows a black existbfine from what they call tho Ladysmith 

line going north to Loudoun that passes over to -- it's a 

SOO kV lino that passes over just west of Fredericksburg at 

the approximate confluence of the Rapidan and R!l.pp~uinnock 

livers, n.orth to what is knovm as the Loudoun Station. 

The proposed North Anna route is a red line 

that runs from the Nor1'." l\nna ·plant now -- Atomic Energy Plani 
DOV being conntructed and goes north to Morrisville. · 

1\rid if I may now switch your attention to 

.BH-3 ov~r here, that is the lino that is going to, proposed 

t~ cross the Rapidan River here? 

A Yes, sir. 

0 And then the Rappahannock? 

A Yes, sir~ 

3 53 



O Do you know that this is the propo9ed route 

and that there is an ex1sting route that goes over the 

confluence already. Would it be your testimony as an 

environmentalist that tha now route or tho old would be 

preferred? 

A Well, the old. Tho.one in existence would 

be preferred, Qbviously. 
I 

Q It's your ·testimony that: two lines immediately! 

parallel and adjacent going over the confluence would in 

those circumstances have less envJ.ronmontal 1.mpact than a 

new line as proposed that· would cross those rivers several 

miles west at two new jWlctions? 

A T~at's correct. 

I have soma problem understanding the purpose 

of your testimony. I realize that the environmental bill 

. was pasaed after the line was routed, a.nd so forth, and your 

study was really a veri!ication. 

A I wouldn't call it a verification. I think 

my study really is a review, an appraisal, you might say, 

of the lines thnt VEPCO had proposed. 
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Q In your field, all engineering and economic 

considerations .aside, clo you recommend paralleling? 

A We recommend parallelin9 whare the circumstan<f s 

would seem to be appropriate environri10;1tallJ. 

I don't think it's the kind of t.hing that you 

want to recommend without somo Wlr.larstanding of t..11.e problems 

involved. 

It sometimes is offered as a panac~a.. I don't 

happ:m to believe that it i.s. I think we have to look at tho 

circwnstanccs of each individual ca:Je. 

COMMISSIONER SUANUOU: Ey adj accnt., you ma an 

occupy thq same or aa cxpan<l~d right of. vray? 

Tlil:: WI'I'i'l~SS: 'i'us. 'l'horc :u:o two ways of 

looking at it. Ono i!l if the right of \tuY ia ·already 

owned, or :l·ou c•'ln take down a 3tructuro and put anothdr 

one up in its place without an~· el~":?ctrical <.::onsaque11c4s. 

That is one very minimal impact, because you are using 

t:1c name right of way; but in mo3t cases you find that 

tht.lre is a need to ~xpand, to parallel along tho sidot 

or t.his is what is proposed. 

My view is t.hat,you shouldn't do that. It's 

a good concept in principle, but you should..'1' t do it 
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without very cl•..'!ar ri:<.aminatlon of what the consequenccf 

are onviron.mcntally, because if you arc along5idc 

an ox is ting route it do·~:;n' t make any dif fcroncc to 

the:? trooa. If you arc concerned with vegetation, they 

c.:u1 be ir.m1ediat.:.cly alongsid~ an axistin.9 lino, or the.x 

can be ton mile5 away; you arc still going to hava to 

Sc you hcivc to examine, I t!1ink, each case on 

ita own mcri ts. You may, in some case's, in a po.rallo~ 
alignment, ~ave much more damage envircmmenta.lly than 

you have in another location whore you have more 

flexibility in !indiag a low environmental impact 

route. 

0 Dut am I correct that your employment by VEPCO 

·did not includo·your involvement in any planning of the 

location of ;m-y of thesa routes which are subjoct to thoso 

procaec;lings; is that correct? 

A That'3 correct. 

Q The routes were fixed: you were morely asked 

what the impact of these routes would have on the environmant 1 

i3 that correct? 

A That's correct. 
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Q Did you do any lino lavel or datail level 

environmental studies on either side of tha existing 

Hr. Storm to Daubs line? 

'/\. No. 

O None whatsoover? 

1\. No. He h.'.lve one un<lerway, as I racntioned, 

for t.!10 futura .. 

;J · Du t in connection with these particular 

applications, you did not make it? 

A Uo. 

Q . Then none of the transmission lines whicn is 

the .subject of the applications now pending oafore this 

Commianion, ncno of them woro c'.1anged or relocated as a result 

of your system level or lino level cnvironr.1ental st11<lies 1 is 

that correct? 

A I believe that's correct, yes. 

0 All right, my final quoation ia -- poooibly 

my final question -- wouldn't the overall Gnvironmnntal 

· impact of px·ofHJ>:sad Nt,, Storm-:,torrisvilla 500 kV trans:uis.aion 

lino uo tremendously reduced if that line were placed 

adjacent and prallel to tho existing Mt. Storrn-Dou.oa line? 

A No, I will not agrao with thnt. 
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Q All right, can you state it in such a way 

that you could agree with it? 

A I don't see now I could. 

Q Well, .doas the adverb, tremendously, lJother 

you? 

A ~~o. Aa I indicated to tlle Commission earlier, 

11 think you have to look at the circwnatances of each 

[particular alternative, and this ia what we are in t!lu proc.:::·u 

f of doing. 

I 
Q You would certainly concede it would b~ 

considerably more acreage involvod in a new lino? 

A Uot; n~cessarily. It depends on UA~ length 

of the line. 

0 Asswning the same length of lino, of course. 

A It deponda on what the company would want 

for the right of way. 

Q . All right. ,\aaume 150 foot right of way for 

a new lina. 

1\ Yes. 

Q lu1d assume· you hava to have an additional 

lOO feot to put it in the sarna corridor. 

Now, that's a difference in acreage, isn't it, 

over a hundred mile length? 

A Yos. If the parallel if th~ line can be 

paralleled wi~1 an existing line, and in so doing requires so 

I< 
I. 
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much le3s width of right of way, then naturally it wo~ld bo 

leas acre.:sge. 

Q And that would probably tend to reduoe 

environmt:.mtal impact; wouldn't it? 

A Not necessarily. 

Q It would depend on the area it's going thrp1i1gh\1 

is that what you are saying? 

i\ It would dep~nd exactly on tno area that 

you are going through an<l th:.? types of impact oncour.te::ed. 

Q Dut you didn't check on th0 ar0a of oxisting 

Mt. Storm-Doubs line in your study? 

A No. 

Q You didn't do 2 l/2 miles on one.side as you 

did 011 Nt. Storm to Morrisville? 

A No. ,'.l\.s I indicated to you, we are preparing 

such a $tudy in connoction with rebuttal telltirnony. 

Firat one, .Mr. Howlett, you stated in answer 

to a question from Mr. Rogers -- I too.k it that if a~;kcd you 

might state some points whore you can't quite agree with trhe 

routing of t:1e line? 

l\ There may be places whore I think I might 

study and perhaps find a small change. 
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Q Could you point those out? 

.'\ There• s one area where it raight be 

this araa, I think, south of Front Royal is· rati1or a difficult 

area to traverse. 

A (Continuing) This particul~r area is quite 

hilly, as -..1c hnvc indicated. It's heavily vegetated. 'l'l1crefofe, 

aa one approac!i,'!s the vicii.i t:t of Front Royal the roads and 

a proposed intc!r9tate route wl1ici1 all mesi1 into t:1e problem 

A$ it were, a.'1d the route which has been chosen go'.?'S over 

S(f>me rel a ti voly nilly terrain. What. t!10 compan1 h.::.a obviously 

done is trt to avoid affecting homas in ti1is gener;::.l at·ea, 

t;ind I would parhap;1 restudy that slig~1tly to s:eo if we 1uight. 

get this lino down a littl~ bit off the hillsid.a. 

This is ol>vinusly a trade-off going on here 

in ·trying to reconcile the impact on homes wit.h the impact. on 

this hilly terrain. 

Hardly anyone will ever aco thi3, !:l~cau.se it 1 s 

in the oe.ck, you might say; anel it's .1~~avi 11 v..:!get.~ted ~ but, 

nonot.'lclc~rn, there nu\y be opportunities, perhap3 fo.r row1ding 
I 

qut t.hat a little more effectiv0ly. Parhapa we can remove· 

()Ur potential erosion problem, things of that type~ 
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TESTIMOHY OF DOHALD N. RICE _..____. .... ~-..a......---·---..----

Q Please state your name, place of residence 

and place of eroploymante 

A My name is Donald N. Rice and I raside in 

CiHhlt~:r.field County, Virginia.. I am employed by the Vir9i.nie. 

JU~:~ctric an.d Power Company as i t:l Chief lUectrica.l ~i.gi:7ieor .. 

Q What are your responsibilities as Chief 

Electrical Engineer? 

A As Chief .Electrical Engineer, I am. responaibJg:; 

fo~ transmission line, distribution lin·~ and sub;;~tn.tion 

H):~ omploymcnt with, Vapco start.ad in Jnnu~r¥ 

1941~ Hy firut suporvisory job was in 1953 ao O.l2trict 

!-~ngineer in Newport Newa, Virginia., 

In 19 57 , I waa trans f orrod to kilorf olk a.a 

Di:~t\"i.ct f;nginear and in May of 1961 I wa!! trans forred to 
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--- ·-------------

· Richmond as Assistant Tra....'1.-'mission Engineer D 

I was promoted to Transmission Engineer in 

, July lS61. I became Chief Electrical Engineer in March 1968Q 

0 vfoat is your professional backgroun<l? 

A I am a 1940 graduate of Purdue Uni~ersit;t 

with a IlSE.i.:: and with a major in powct·e I have .been certified 

; aa a Professional Enginaiar by the State of Virginie. 

I havo been a gucat lecturer on AC and DC 

tra-.1smission lines at tho u. s. Dopartmont of Agriculture 

Graduate School in Washington, D.C. since 1965. 

I rua a senior member of the ln:Jtitute of 

I lUectrical and Electronic .C:nqinccrs and participate as a 

I memi.Jer by invitation on tho '!'ransmission and Distribution 

I Conuni t tea • 

I I I am chairman of t;he Towers, Poloa and 
I 
I: conductors Sllbcommittce which ha.a seven taslc groups engaged 

.l· primarily in transmission activities. One of these task 
I 

1 
\ 
/ 

grout's is engaged in the environmental treatm.ont of 

transmission lines. 

I have i>een accepted as an expert witness in 

courts of Virginia, Weat Vi14 9inia, anu C':r<~orgia concerning 

:, matters of tran::uaission line design, operation nnd route 
~ 

·1 selection. 

J 
" ~ 0 In the courac of your teatimony you will offo 
-~ 

certain oxhil>i ts • 
!' 

Have they becJl prepared under your 
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A Yes. In ilddition, the maps previoi:~.]_;,-

introduced .and iden-tified as Exhibi t!J CM.S-1 and CMS··,2 ·11~r~ 

prepared under my sup•}rvision and direction.. A map tc b~ 

introduc~d late.r by another witne::rn and to b~ idcntif:l/)d ~:? 

Ex.i:1iui t UH-l has been pn~parad w1dor rny supervi~d.on .:.:ld 

d.i.;:action. 

Q In what manner do you rccoive assig~:.ment.s for 

the doaiga of transmissio~1 lines and substation:>? 

l\. ·rh~ Ver-co Syste1n Planning Depart1n.-3nt 

:determine3 the need for l\tjW tranmnisnion lineo. ltB stl!1J.~!'! 

1take into conaido.ration load growth trends, planned no·.., 

generation !noilities to iueet that load growth, t;1e deai:::od 
I 
level of roliability and the feauibility of altarnat.i""e plan3 

I to in£Ju.ra that lovel e 

Hy departmont them conaidors tho prcposcd 

facilitiea .generally nnd proviclcg informal rocor:uuenda~io::u~ 

regarding the fea'-libility of li!w rout-cs ancl ~uuutation gtt.ce 

i being consitlored. 'l1hcse studies result in a fotHal project 

' requeot which i~; snhmittod to n l.n~dgot t<.!rua which ro::rnt::: 

aIUlUBlly • 

'i~lrn projocta acceptad by the budget team. are 

aubmittod to managottv.mt for further approval and th.cm forward(.•\.1 

,: to the Board of Directors for authorization. 

Aft.er tho projects arc authorized, r.a::1ponsil>il$.tio:l 
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Rice - Di.~~act 

for transmission design and substation desiga are assigned 

to respective engineering sections under my stlp~~rvision. 

Q ~hat guidoliues arc used i~1 dot•'3roining t;h~ 

location of transmission linus? 

l'). Once th~ projtlct is authorized tiw route in 

selected insofar as practicable using tho !:PC guide entitled, 

"Electric Powr;:r Transmission a!Hl the Environment." 

Routos. are aolcctoJ. uning CO.:l.[;t rud gcologi~a 

aurv.;.!y maps, a(1rial photographs, ficl<l reconnaius,"L"lCe by· 

aut.o and by air. 

l~f ter our 1Jnqinours liav\l ::.:oluctc~1 a 

pr'3limiaary route, it is discusirnc.l with local gov~rnmental 

agencies and representatives. Thi;; is done to avoid 

conflicts with propo3otl projects contemplated by local, 

\ 

r 

governments and to provide f occ.·foack to Vepco c.ngineers or. 

p0$:..>ij,)l<:! area:l of consideration overlooked by them in tllair 

initial route salaction. Suggo3tions for relocations qave' 

generally involved proposed roads or reservoir::.. 

At tho same time, we advisil interested stato 

agencies of our propo~als so tl1at we can have ~10 benefit 

of their rcviuw. 

After we have heard fro:n all interested 

part.ie:> and fully conoidered tl1cir comments, t;1Q final route 

Q ·ro what extent ard alternate routos considcre 7 
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frequcJ1tly one route that l>cst nv~ets applic~bli.~ F•.~<lcral Power 

Conuniseion Guidelines. We investigata numerou:J nl tarnati\'OO 

1n an effort to exercise sound economic an<l cnviron.m(.'tntal 

judgment based. on th~s~? guid·~linca, a.nd thereby select tho 

bflBt routt:. T:1is is one of tho rca3ons ~-1c u:.Jo private 

con~u.ltant~:; to review our routes and why we cmrnidor ouggestic n~• 

Q W!1at con3idcrntion is givon to expanding 

ex5.sting utility corridors or rebuilding ~xizting trensm!.~s~or. 

facilities? 

l\ w," have a long r•~cord of rebuilding transm,i.ss~ en 

line;)S u::;ing existing rights of way whc~rc thL"! tr~n.3m.iasion 

lines can bo tnkon out of service for rolmildin~ \dthout 

adversely nffecting electric service to our cu3tomera. 

For m~ample, in Horthcrn Virgin in we ha,vo 

rebuilt 37.3 m.1,las of 115 kV ll11c for 230 kV. We hav'o also 

expu.ndtJd existing utility corridors wh.-:?revcr feasible,. 

WG have built on railro.,.d right!l of W!1}'1 tn~s 

requiro;; con:;i<l·~rable <?xpe:nsc to comply with railro4d 

requirement:J. 

He hav·c expanded scve.i::·al pipeline righta of 
way in order to use these utility corridors. 

t 
a we always consider such po3sibilitiea and we 
~. I use existing rights of way u.nd corridors wherever pos~i.blo. 
·~-----------
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Rice - Dir·Jct 
1 

Q What does Vepco propose in Applicati.on Noo 32, 

"J\Pl?LIC:ATiml FOR APPROVAL AUD CERTIFICATION OF 

PBHIHG70:~-W'ill .. TtENTOH TlU\.NSMISSION LINE?" 
-·------~-·----------

A Vcpco proposco to construct a single pole 

113 kV transmission li:i·~ bct·,Jccn our existing Remington 

Su.ostation an<l a proposed new nubstation near Warrenton. 

'i'he longt:1 of the lino bct\O:Gon t:.!1cse two point!l i~ 11. 3 miles, 

and the right of way required is 100 f1Jet in widti1. 

Tne line will be constructed to permit it to 

.be uprated to 230 kV in tlie future when load grO\lth requires 

3uch coaverolion. 

Exhibit D to Vupco Application i~o. 32 shows 

thu typa of structure to be usc:d: a single pole having an 

a·1cra9a height of 80 fellt wi t11 t}10 polos being spaced at an 

average ir.t.c:rval of 600 feat. 

<J What do•3S ttli!3 exhibit show? 

i\. This exhibit is a drawing showing a typical 

pole and it3 location on thl! right of way. The drawing 

indicates that pole m.:itc~rial i:; stealor conc·rete and also 

shows th~ location of cros3arm.'3 and tl1ut tne proposed 

·conductor is alwninum. 

Q \lllat. met.hods wero u3cd for 3Cli::?cting the route 

of the P.\Jmington-tvarrcaton transmission lino? 

A Extrernc care wa~J uned to minimize environment l 

impnct in 3elucting tho route for this lino, and I personally 
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reviewed the q·eneral route .before it was assigned to our 

engineer3. 

Renin9ton Substation near Remington wns a 

logical poi~t of origin because studios by our plunning 

engineers indicate that thi3 •,.;as a proper point for 

suppcrting the lengthy Charlotte:Jville-Ponsu.'ll Point 115 

A cross-country route was aclecte<l in compli 

with FPC guidcline3 so as to mroid paralleling major highways. 

Tho land botwee:n nem.ington zmd Warrenton is 

gently roll.i.'.1g lil!ld having c.lxteu5ive opon spaces devoted to 

agricultural activitien; how1zivor, wooded areas were employed 

wercvcr possible in our routing to t<i!rn advantage of their 

screening capabilities. 

'l'he ex.iztcnce of farm ponds and .residences 

influcmc~d tht? routing; however, avert effort was made to 

avoid routing th1~line over . the crests of hills. 

At Warrenton the lino parallels an existinq 

gas pipeline right of way for approximately 2,500 feet. 

As I have indicated, we propo3c to construct 

the nernington-Warronton line u:3ing single pole structures of 

concr~te or st·~el. Thin is more expensive tha..'1. convontionel 

const:c1:1ction, but it will mlnimize environmental impact. 

'l'ha proposed route of this line is shown as a 

solid grec:m line on Vcpco Exhibit CMS-2. 

Q Wore al tern ate routes con!:Jidered for the 
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,\ <Jo inveatigated tuo altt:1rnate l'outee. for this 

lino.. 

Q Wlmt does this eY.hioit !!how? 

A Zt. ia an. overlay to 1:x:1ihit Cl!S-·2 e.r.d ·-bcw:! 

al t·.3rnato routes aa dilsi.Acd gr.J•m lines~ 

solid gr<.•on lini;1 on Bxhibi t Cl!S-2 imrolvee: the ovcr·bi..,J.lcii:g of: 

a distribution line along U ~S. Route 1'7 .J.acl 2!> e 

'.Che environment.al irn.p<.lct of such conatruct:.icn 

EXi1ibit CH5-2 .because the SI t.ructuros woultl h.:t::u to be of 

sufficj,<mt:. height to .ilccom.tr.o<lattl the exiat;ing diatribution 

circuits as well aa the proposed transrnL1sion facilities. 

There axe w.my locntion!-! whore buildings ha.va 

boon l>uilt adjacent to tlh) existing distribution lino ar..d 

aduqunte clearanco is not available for t.tio proposed 

tra.namiasion lino., At thcsa a rune point.!i of •.;:onf lict, Vapc.o 

would havu to negotiate for aue'!U"te rights; a:n.d ·if we woro 

u.naoJ..e to ntagotiate on reasonable t~rtrts ~ we would have to 

make unsightly doglegs aroi.md t.hoga obstacles. 1\ds al !::ernate 

route dooiJ n.ot comply with FPC guidolin~a. 

consisted of extanding a linr~ from Catlett to \·Jarrenton 

Substation Sito. Thi,1-1 rout.a is shown on f.>r.C1.i.bit.. mm-2 ~~1. ,rn 
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daiJh~~d g:rc~en lir.c t..o thl~ east of the solid g:re.en line on 

Exhibit CMS-2 .. 

V~pco recoivod a reijucst to supply clect:d.c · 

~orvico to Colonial Pipolin~ Co. at Catlett, Vi~ginia and 

located in Fauqtdcr County e 'fhe magnitude of t.:10 load wae 

such that a t::.a;:i~rnisaion line Hould be re·1uir~d. Seriou!l 

conzidar~tion of this alternate rout(~ was a.bandonud nfte:::-

Fauquier Co;.inty of ficial3 would ;1ot approve the route of 

the tra.nsmissJ.on facilities to serve:? Colordal P!.poline at 

Cat.lott. 

U HCJrc al teraatc sites cornd.derod for the 

Warrenton SulJst.ation? 

A 'l'wo sitos were consid~rec.l for tho Warrenton 

Suhetation. '.i'h~ first sii:.G w<>.r5 adjacent t.o the Sot~tllarn 

Railroad; bowovcr, it wa~> in an area opon to view for a 

considcral..ilc distanco and did uot land itsolf to auital.>la 

screening t~clmi(1u1ls G Uc extcr:.dnd our linf.! pa.1:allel to the 

gas pipoline right of way to a sib.:! which is woodod and enn,bl~cs 

\Tcpco to u.::>c nnti vo flora for :-;crennin9. 

Q lln<lt. clocs Vcpco proposo in Applicat~on 33, 

".1'\.Pl?LICA'r!ON ron. i\.P.i?HO"JJU, AUD CEH'.rr::-::cATIOt: OF l·!ORR.tSV!:t.!£ ... 
_.,...,.........,,_~_..----.... --.-.-~· ... -~ .......... ~--·- .. --·'"'"'-···---·-,~-----~ ..... ~ ...... --~.-

.i3RIS'.L'J~RS '!'RJ~1SlU$5!0H LI~;;: .rum MOTlRIGVILI ... G SuJJS'i.'i\'J.':.r.oN?" 
-~-~--.,,..,.,.. ... ..,,_.....,.,.~ . .,.., _ _. ........ _.-c••""'C •· -·---... --... ..---·---··~···,.. O •· 

A Tho tra~smissina lino as3ociatad wi~l 

Application 33 is to be a 500 kV line 7 ~ 75 milll.:?ri longc One 

terminal point f.or this lino ~·1ill be a location on Ve.pco' s 
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exist.tng LoudoUrA··Elm::mt tra.nsmiseion lina south of 

Bristorsburg, Virginia. t-:c have called t;1is point Bristers. 

'l'ho other t\:lrminal point is· a nevi substation 

site located near Morri:-;villc, Virginia. ·.rne::;:J ti'lo tc.z:mi.nal 

point.s are lz:.bolcd and ahown en I.:xhU~i t CMS-2. 'rile route of 

the propo:1·Jd tra.n.smis!Jicn line is 3hown as a retl li.ne betwe~n 

those two poi.nta. 

The right of way between thc:-se c·wo lcca.'Z;iona 

is 235 fof.::t in width: hcweverr only 150 feet of rir;:1)tt of· WD..'J 

will uo clea.ro'~ for thn construction a..•d op.:::iration of the 

proposod Mcrrisvillc-.UJ.:·igtc:r3 transrni3sion lini.-1. 'l'he remaind r 

will be cloc:.:rcd only \Jhon needed in the future. 

T:ie structures to be arcct·.ld for th.is lino nr ... 

~hewn oa Bxhil>it Dl to Vcpco•s Application No. 33, 

Q What does this exhibit show? 

A Thi~ cY •. hibit ~;hews a t~·pical 500 kV lattice 

tyr.-e st::ucturc. ~ brow::A in color i· and averaging 116 feot in 

height. It n.l:Jo inclicatcs tha.t the average cpt.cing of the 

t.owcrn will be llOO feet and tho.t the: conductors, wil.l b 1.l 

Illa.de cf alt.'lninum. The towers '.dll be spac0d apf'ro:.dw~tely 

1100 fee~ apart;. 

Q W~at facilities will be in3t~llod ~t ~urrisvi .le 

Substation? 

'l'hc~ Moxrisvillc Substati(m \till pro\~ide 

switching equipment for the prorx!r torminat.ton of the 
------·-------------- ____ ___, 
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Mcrrisville··Bristers line, the North Ann.o.·-Morrisvillc 

line (Application t:o. 35) , the Mt. Storm-:-1orrisvillo line 

(Applicaticn l~o. 36} and equipment for tr.ms forming 500 .k.V to 

230 kV for S'2X\l·ico to t!1c 230 kV transmission line to 

Remington (l\pplication Mo. 34.) 

Tho substation will be a. low profile substation 

and tho t.roos :.;urro1.mdin9 t11-:"! zub.:::tat.lon sita will effectively 

scro{-:a tho substation equip.went. 

Q Hh::it do t!1c~~ (~):hlbi t'J ohow? 

l'I. These cxhihit3 a.re copies of Exhibits 02 and i. 3 

to Vcpco' :l 1\~)plication ~:o. 33 ancl s!10',.,. t.!lu :irrarlgorilent of tho 

Morrisville Sul.;statioa together with the~ rclntivc height of 

equipment. 

IJus support 3ta:1ds will i)c m<idu of ga.lvanizc!d 

atael an<l all elactrical aquiprn~nt will be painted a light 

gray color .:ln.d will haVG gray insulators. Tlln :JUbil tation 

will b~ enclo:1ucl wt th a G foot higl"l. chain liak foncc which 

will !Je tC>ppcd with 3 strand~ of bar bod wire. 

Q What factor:; inf.luua1;;ad tl1c location of tho 

Horri3villc Su::>s tatio!l si to an.<l t:.10 point J~no;·m a:; ilristcr:J? 

I 

I 
A This can be ans' .. ~crcd more cl•.1arly with tho 

introduction of the n:;~'t exhibit. 

Q What (1ocs thi'.J u:<hibit s~10H? 

d indicat•.;'!G by tho dotted red line couthward from n'J:nington 
II 

ii---------------~---~----------------~~ 
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the route along "tlhich Vepco initially planned to construct 

its propoeed line to North Anna. 

You will note that s. substation site was 

prcposed adjacent to Vepco' s 115 kV line which elttend5 between 

Charlottesville and our Possum Point Po~er Statio.n. 

At this loc&tion, we proposed to dGvelop a 

500 kV switching station ~d inetall transformers to provide 

a 115 kV supply to our trzmsmission system,. We al:ao propoEed 

to construct a 500 kV line ei&stwa:rd a.'"'ld parallsl tc the 

existing Che.r.lottesville-Poasum Pcint. l.15 kV line to a. point 

beyond Eristersburg where we meet the existing Louden to Elmon. 

500 kV' line .. 

The route of this portion of line is indicated 

by a dashed red lino east.'Wardly from Remington.. This routing 

was selected in order to use an existing utility corridor 

frcm Remington eastward to an existing ut:ility corridor for 

500 kV construction to our Ox Substation located in the 

southwest corner of Fairfax County., 

W.nen the Federal Bu:rea'.t of Investig&tic\l ooc~m.£ 

aware of our actiirit:.y, they informed ue thl2t. ou:r proposed 500 

kV line ·"'roul.d interfere with the or-erat.!on of tbeir extrern~ly 

sens~.tive x~dio receiving equipment located near MJdla:.nd, 

Virqinia and cited applicable Federal Corram.mica.tion.i:;1 Co:rJDi.sisio~ 

, ! requlat:ione that would bar the construction of cur 5CO kV line 
i 

' 11 parallel in this existing cor?:idor" 

I ! 

l 
------~----~-------~ 
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At about the! eame time we lea!.·ned of a tlimilv.r 

sensitive radio recetvlr..9 station aperated near La Gr6.nqer 

Vir.qini& by t.r.e Department of the A!1llYi Wc.rrent.on Training 

tenter. .. and. kncwn as Site o. We were inforro,ad that these 

governmer1t operations use eophisticated comnu.mlcl!tticn 

~any times ·weaker than dcmeetic radio and TV signala:r and 

~ese ~e::ations hir.~..re been locat<'ld in ~zeae ha\""ing l.C'lw aml:d.~nt 

radio in-te1·fer~nce le'!e1a so they ca.n l\chi~vm -th<r.ir f1:.rposie. 

beca\ise o\1= SOC kV f.lyetem iCI deoj.gned t.o a'\roid int . .ei::f.erenoe 

with rod~.o and tsl~vision reception and operating ~:iq::e?'·lenc~ 

has pl:'oven t.h! . .t> to be true .. 

m:i retained WeetJ.nghouF.te1 Electric CoX'9c.u~ation to 

bon.d\1ct a study of thtfJ problem.. 1'.!l a result of t..he st.1.Id.y r 

West.f.nghouee confirmed that our r l'i'O'POSl!.d 500 k" U.nei is 

deaignec ~o ther.e wtll be no ir.t:erferenc~ w! th don:~ • .,tJ~c: 1.'~dio 

1and tele-:'i!l1.on reception bttt to b11 i~ ccrnpli1.mcC!' with FCC 

of the black circle~" cc.ch of which has a. t·adi'~1S of: 5 m.U.os o 

You will note that. the dD.P.:hed r·od l.lnE\ r.outing in~-ti<llly 
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In order to move the necessary d!st3~ce from the 

. FBI rscei~ing station, the proposed reconnection point on the 

. Elmont-L:J.dys:mi th-Loudoun line had to be moved l. 8 mi lee south 

c•f its i.ntersection with the Charlotteisville-ereme 115 kV line, 

to the point we hllve called Briste~s ,, 

Our prcpoesd route from Nort.~ Anna to 

RE:m.1.!',gt.en int:cudsd wi th:!.n 5 miles of Si ta D ,· &nd the re-

locattci~ to ~t. out of t.l&ia area pa.esed in the vicinity of 

Morriavillu, Virginia. 

The con!ltraints associated with the two 

government reeving staticns also influenced the Morrisville 

terminal point for a transmission llne to be built from 

Vepco's Mt. Storm Station in West Virginia. 

·!!'or all of t:heao reasons, it bec~e e\•ident 

that the 500 l:.V oubstation for terminating the propoged 

linefl should ba: located in the vicinity of M~r:::iir.rille. The 

si~.te that ha.3 bc;ien selected has existing trees that will be 

used for natural ocreaning. 

Q now was the line route selected between 

Morrisville Substation and Brist~rs? 

A cc.ast and geological survey maps showed that 

the area between thsse two points was generally forested with 

very little land devoted to agricultural activities. These 

terrain featuren made.it possible to comply with FPC guideline 

of locating linea remote from roads and at the so5.me tJ.ms use 
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natural fo~est. growth for scrcen~.ng 9 

Only one major highway is crm;sed, u.s. 

Houto 17. Fonrntcd areas are on citi1or side of tho road at 

the crossing point thus permitting soloctivo cutting to 

provide scrccni:"ig; or in th1:! event that suita!Jlc species of 

native flora will not provide adequate screening, Vepco will 

provide pla."lting '30 a3 to cffoctivoly screen the right of way 

The line route showa as a solid :red linG on 

Exhibit c:i:>-2 s·.Tinqa south of tho community of Ensor Shop and 

at tho same tf..m<l crowds the 5 r.1ilc circle around tho FBI 

r~ceiving station. 

Q . Were alt1:?rnate routes considered between 

Morri3ville and nristars? 

A Specific alternate routes were not, in this 

case, considered. Th~ line route sel·~cted providi:ls good 

screenin<J becauso t..'1c majority of th11 route ia over 

forested lan<l:J and we boliovo com:)lics with tho F?C guideline" 

to tho oxtont practicablG. l\ny alternate route would have 

been longer ancl would rc1uirc more right of way. 

Q What doos Vcpco propose in Application No. 34 

anti.tlcc.l "APPLICATIO:~ FOR APPROVAL ,'\iW CEfl'rI!"ICATION OF 

MORRISVILLE-REi'UNGTOH TRANSi·USSIO:~ LINE AND RE!UNGTON 

SUBSTJ\'l'IOH?" 

A Vepco proposes to construct a 230 kV 
·--··--·---------__.J 1,------------·--
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tr~.n~ml:Jll!:f.CI~ line tr.!t'>ieen Morri.~vllle Sub~~:aticn and cur 

existing .Rc;nington Suhr.tation sit~. The transmi3sion line 

will i>o 4. 9 r.lilcrn long and will occupy th•J same utility 

corridor az t!-lc proposed Mt. ~torm-~~o.rri:;ville line (Vepco 

The ln3t 0.7 mile of line ~ill bo on a 

separate right of wn'j having a •.-1idth cf 120 fl!ut.. The right 

of v~~l which is common to the Mt. Stor:n-Morrisvil le line will 

ba 235 feet wide. 

The ox!sting Remington Sub9tation eito will 

b;;: e~:pcndod to accommodate the elec:t.ric.:tl ~;quipm~nt required 

for connecting the 230 kV lina to the existing Charlottesvill -

Pn~•surn I>oin t 115 kV lin~. 'l'hi!l propcaed transmission line is 

sllom1 011 I;xhibit CHS·-2 ar.J a !lolid yellow line J:)ctweon 

Remington and Morrigville. Thu 3ub:;t,'ltion sites are shown as 

black triilnglcs., 

Q What typ1J of transmission structurQs .. iU''1 

propo3cd for thia lino? 

l\. This ca.a bc!:i t be nmiwcred by the ir;Jtroduction 

of my nc~xt oxhibi t. 

Q ;·Jhat do~s ~h.iG e;·~'libit shew? 

A This c~1ibit i3 n copy of Exhibit D to our 

Application ~:o. 34 and shows a st":?al lRtt:!.co type tower havin 

a'bro'.'m color., The average h(!ight of the tower i~-> !Jhown lUJ 

120 feet and the towers will be spaced a.t 5.ntcrvala 0£ 
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approximately 1100 feat. The towers provide space for a 

· 
1 second circuit. Aluminum conductors will be installed. 

Q How do you plan to expand Remington 

Substation? 

A This can ba explained more clearly through th 

introduction of my next two axhi!;)ita. 

Q t·?hat do the~~ ~xhibi ts show? 

1\. 'Thc:Jo .:iz:c copies of our Bxhi!:>it3 D2 and DJ 

to Vepco Application No. 34 and ahow our proposed plans for 

expanding ou.r existing Remington Substation. 

Th"1 additional property is of sufficient size to 

por.llt the U3C of existing tree::; for screening from Route 702, 

and we plan to plant ndditional screening from Route 655. 

St•Z!Cl structurc::J in the substation will be 

ma.de of galvanized steel, and the electrical equipment will 

be painted a light gray color. Tho substation vlill be 

enclosed by a .G foot high cyc1onc fence which will .be topped 

with three otr.'lndo of barbed wire. 

Q How Wc'lS the route selected for th.e Horrisvill -

Remington line? 

A T!v~ transmission line route betwean Rcmingtc.m 

and !:!orris~Tille was re;:;trictcd to a narrow corridor between tv; 

5 mile radii originating at the FDI Midland Station and Site 

T"no :; mile circlas aro ~hown on Exhibit No. DNF.-6 and tho 

: · .... ·.··. CERTIFIED SHORTHAND REPORTERS 3 7 'Z .J! 
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FPC guidelines wore appliad within this 

limit.ad corridor and tho lina route waa selected to rnal'e 

maximum uso of !oreatod land for scr.~ening. 'l'hc route was 

selocted to stay at a reasonable distance from existing 

dwellings. No major highways arc cro.crned by this proposed 

line. 'Ihcre were no existing utility corridor::; between these 

two point!3. 

'J:he route was soloctod so that a mnjor portion 

could be used for the proposed Mt. Storrn-Horris·1illc 500 kV 

line (Application No. 36). 

Cultivation ,-md the usa of lands for pasture 

can continue after the trn.'1.smi5sion lino is completed. 

Coast and geological survey maps were used 

in <lcteriU.ining the ~ctual routo to be surv13yed. 

Field trips were made to be sure that nll 

buildings had bqen spotted an<l that the ni..'lp routu was 

fczisiblo based on a review of t!ic route in the field. 

Q Were alternate routes considered for 

Morrisville-Rcmingt.on l.i.nc and tht: Remington Substation? 

h The narrow corridor between the two government 

receiving stations did not leave much room for alternate 

I routes. for thi:'3 relatively short lino. We follrnrnd applicable 
'· 

FPC guidelines where possiula. 

We proposed to expand the existing R;:?mington 

Substation which hns been at this location since 1944 rather 

TAYLOE, ZAHN & ASSOCIATES 
CERTIFIED SHORTHAND REPORTERS 

VIRGINIA BEACH. VIRGINIA 

878 



I 

Rice - DiracJ~, 

than develop a second substat.lon sito in tho n.ernir..gto:-. a.ra.~ 

'.Uld this will minimize our U9e of additional land. 

Q mlo:t docs Vepco propose in Application 35 

ent.it.lod ".1\PPI.lCJ\.TION FOR 1.PPHOVAL J\ND CERTIFlC1.TIO!ol OF 

Vepco propose:J to construct a 500 kV tro.n:.unis ion 

lino from it.s North J\1ma Power Sta~ion to the Mo:::-riS'Ville 

Sabstc.rt;i•.:m. Tho J.angth >Jf ··the lino i:3 3.2. 5 mil:::s. l'hn 

proposctl rlg.b:. of \HJ.":l width i::> 235 faat of which 150 feet wil, 

b·~ cleared. The remainder of t~H.? right of way Hill ba clearo 

at a futur.o dat.1~. 

'l'b.c route of this tra.n.sm.t~sion line is shown 

on Exhibit CMS-2 as a ::;olid red line between tlrn rad square 

labt:\lcd North 1\nrrn ancl the rocl tr.ian9le lcl>eled Morris'V'illc" 

The structures to ho aroctad for this tra.asmi sion 

line aro shown on my next exhibits. 

Q \'ihat do c.h~so c:~1i.1Jits show? 

JI. 'i'hese a.re copies of our B>:hi!.>its D-1, D-2 and 

D-3 to Vcpco 1'.pplication uo. J:;. Thl,jao thrP-o cx.niuitu show 

the USf.3 of u steel lattice type o: towi=~r \d1ich i5 brown in 

color, :ind which will support ali,;.:u.inum po·,..cr conductors., 

T::){hibi t DNR•alQ covers tho rnujori t:.{ of toweJCs 

and indicates that tho nvuragc height will be llG foot ~nd·th t 

the tower spacing will avlilrag~ 1100 feet. 

Exhibit3 DNRu·ll and 12 sho·..J similar towers fo 
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croaaing towcr:J are 166 feet high for the Rappahannock 

croeainq and 196 feet nigh for the Rapidan crossing. 

Q llow <lid you select the lino route for 

11.nna-·Horri.'lvillc lino? 

A Tho location of the l~orth .Anna generating sit 

in Louisa County automatically ueterminad the terminal point 

of transmission lines a33ociate.d wi tll the pla..'1t. 

The Ncrt...11 1\.nna site is located in an area 

that i::i devoid of utility corrido~s t)1at can .oc expanded for 

usa as transmi!lsion corridors. 

'l'he arel:l north o.nd south of the l:Jorth Anna 

Po~cr Station is an area that will gl:'o·.v in population in th.a 

years to come, ond we there fore have mad.::~ plans to acquire 

sufficiont .x:ig~1t of way so that a lciwer voltage transmis~ion 

line can be built in th~ future to mo.et loclll i;O'l"/or 

requ.iromcnts. 

Our initial ~tudies did not ini!icate mny 

enviror..nuintnl problems of major consequence in rout1ng lines 

northwardly frc:;\ the North Ann.a ~i te. 

My testimony b.a5 .Jlnn1dy uiscu:.rned the 

necessity of chnngin; the tcrmina.l point o! this and other 

lines from Remington to Morririvl.llc. Once thi::; c::~a.."lgQ W'1l.f~ 

made the line route was laic.l out using coa~t and goological 

survey maps to deter.mine the routing that met oniri.ron.m.ental 
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guidolinos. 

We gave car~ful consideration to tr.e 

crossings of tha Rapidan and Rappanannock Rivers to have the 

shortcs t possii.>lu cros::dng and at t.;10 ~ame time tu.kc into 

conoidcratiol~ the impou.ndment of -..:atcrs due to tho proponcd 

con3truction of tho Salem Church Resarvoir. our ongine~rs 

wore aware 0f t.he proximity of the Ln.~e of Woods Subdiviaion 

and the Hil;.lerness National :-Ulitary P~rk.. All of thcs~ 

factors w~:co tt:ken into conai<leration in t.hc sill~cti::m of t..h~:l 

rout~. 'l'heso factors are included in thu FPC guide,, The 

located 50 a3 to lJc least visible from areas of pub~ic v~e ... 1 

and so located that these riv~rs con be crossed witl~out. 

placinc; structures in the riv~rbe<l. 

Q Arl\J you aware tllat the State of Virgini!\ i~ 

now opr)o:;ing th~ const:ructio~1 of the Salem Churcn. dam? 

A 'r'hat is a v·e-Jry r~ccnt doveloprr.•:m~, and 

ollviou!lly it ~ua}.;.Gs thu coastruci:.ion of the t>roject. le~z, 

tho bas.i:J of cl:rcumatancca at t:1~ time, and we could n.ot 

prop~rly have planned this tranmnission lina wi t~out taldng 

the Salem Church :rllservoi~ into account. 

Since ther>~ is :Jtill a possil:>ili ty that. the 

dam will be ~ullt, we b€:licva tl1at it mu:J ~ 'ltill be ccnsidc::~-
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and 1 in lL'i:t <!V\?nt, wa balie•10 that. the other factors that I 

discuss justify the proposed routing of tho transmics.tcn l.incc. 

Q What altarnato routes ware considered fo: the 

~orth Anna-Mort"iaville lino? 

A Savera.l al ten'l.ato routen wuro con::iidarod 

for this line. I propose to discuss eetch of theso alternates 

-through tho introduction of additional exhi~Jits which are 

overlays to Exhibit CM.S-2e 

Q What doa!l tlais axhil>it show? 

A lt shows a dasnod red line waich is wost of 

t:no proponed solid red 500 kV line. 

We considered paralleling an exist.in9 34G5 

kV utility corridor est..ablishod by t.~o Virginia Electric 

Cooperative in tne vicinity of the North Anna Station. 

When wa raviewod this proposed. line route 

with the Vi.r9inia Co1umisoion of Outdoor Recreation, we learna< 

that a ragional park was planned in the vicinity of th.Q 

North .Anna reaarvoir and it encompassed the Virginia 

Electric Coopexntive 34 0 5 kV right of way that we proposed 

to p1J.rallol. 

When we learned of this plannud pn.rl~ u ou:r 

emqineera consulted with the staff of th.u Com.."nission of 

outdoor Recreation and selected a routs alightly t.o the 

eaa t to elimin~te any in1pact to the propos~d park., and 

this route ia ohown as a solid roc.l linae 
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My testimor.y has already indicated tlu:cugh 

t.ho introduction of Exhibit DNR-6 that we had proposed to 

terminate the North Anna. line at nemington and that route 

is 9hown as a dashed red line fxom Remington to a point ju~t 

aouth of the Rapidan River. 

Q What does this axhibit show? 

A Thia is an overlay of Exhibit CMS-2. It 

shows a dashed red line weat of the solid red line on 

Exhibit C?A.S-2 • 

This proposed alternate began 4,500 feet 

southeast of Germanna Bridge. A new community college w~s 

bein9 erected between th~ bridge and the proposed transmissio 

line. '.fhe heavy tree growth and the college provided adoquat 

screening from the location marked by historical markers and 

met acceptal>le guidelines, insofar as we knew at that time. 

·It was only after on-the-ground surveys were 

made that we learned that our proposed route traversed the 

historical landn of the Germanna Colonies. 

Q What does this eXhibit show? 

A This is an overlay of Exhibit CMS-2 and 

indicates by a dashed red lino an alternate route to tho west 

of the solid red line of Exhibit CMS-2 in the vicinity of tho 

Gexmanna Colonies Site. 

When we reviewed this route with the staff of 

the Virginia OUtdoor Recreation Commission, they advised us 
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that this alternate conflicted with proposed parks on the 

Hapida.n and tho Rappahannock Rivers. 

Tha solid red route ohown on CMS-2 represents 

tha best environ.mental routing in this aro'1 bctw~~n tho 

Rapidan and Rappahannock Rivera. 

Q What does thiG exi1ibit show? 

A ~his is an overlay to Exhibit CM.S-2 and shows 

by means of a dotted red line a line route to the west of 

tho North Anna Station. 

Tho Atomic Energy Commission asked us to 

c:on::Jidcr the environmental impact of constructing the 

Uorth J\nna-Horrisvilla line to avoid crossing Lake Anna. 

'.Chis would roquiro 9. 3 miles of additional 

line and the purchase of 265 acres of additional right of way 

which would bo a groater burden on the environment than 

crosoinq our _lake. 

Q What does this aJthil>it ahow? 

A Tllia also is an overlay to Exhibit CMS-2 apci 

sno~s by dashed red linos two alternate routes that were 

investigated as a result of public hearings in Fauquier CoWlt • 

The Planning Commission of Fauquier County 

requoated us to study alternat•.:! line routings that would 

utilize a port.ion of the utility corridor formed by the 

existing Loudoun-Ladysmith-Elmont 500 kV line, and in 

addition, a Fauquiar County citizen a!lked us to investigate a 
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route sU::m.1.tt.ed to us at a public hearing in Warrcr:.ton shown 

as a dashed red line and running eastward from tb0 ~olid red 

J ... i.n~ on J;;:.r.td bit CMS-2 between the Rapidan and Rapp.~hannock 

Rivers. 

A route was stu<liado It dapart~d from the 

route of this Application in Culpeper County and axtendcd 

Qastwardly to the Elrnont-Loudoun line in Stafford County at 

a point where Aleotti Run intersects with it. 

A review of this route by the staff of the 

Commi9sion of Outdoor Eecrcation indicated that this rcute 

conflicted with several potential pnrk sites and that it 

would be in close proximity to an aroa of the Rappahc.nnock 

River which is "replete with old canal locks and de.ms, white 

water rapids, rocks and forests, similar to tha river belcw 

its confluence with the Rapidan e II (Letter from Corrmliosion 

of Out.door Recreation dated July 20, 1971.) 

Tho alternate route suggested by a citizen. 

in tho ~wnerduck area of Fauquier county is shown ns a dashed 

red line which leaves the propo~u:?d Vcpco route in th-a immodi.ate 

vicinity of the Germanna Colonies site and extends eastward tc 

the vicinity of Plat Run and t,j1.cn turns northward so as to 

miss Sumerduck. 

This proposed routing involves several 

crossings.of Pl.nt Run which are not desirable if the Salem 

Dam is built, because these crossings would encompa~s a gro{ltci r 

---·---_ ... _ .. 
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expanse of wat.er o The eiti~an' e propo~~d route would extenl'J. 

east of Richa.rdsville. Tho area ea~t of Hichardsvillc in 

Culpepor Count~· is l.>cing considered ~:J a major pa1:k area .x:.d 

th~ COmmiosion of Outdoor Rlcr~ation i·eco1nmended that it be 

avoided when Vepco was otudying the alternate route I 

testified t•:> previously ll!ld shown on Exhibit DNR-15.u 

'.rho routing proposed by the Sumcrduck re.oident 

would al:;o call fo= crossing thu Rappahannock at thG conf luc:n.~c: 

with Sumerduck Rwl, and would involve 5 spans of cond•J.ctor 

over tho waters at thi3 confluence if the Salam Dam ia builtv 

whereas the Vcpco routC;? han a direct aingle span cro::i:iing the 

Rappaiiannocl; Ri 'fer. 

Nt'>rth of the Happahannock the line \1~'uld 

cross tha Southern Fauquier County Du.'"lp; however, ten 

enviromnontal impact to the Rnppahannock River, Rap~.dan ~.v1.1r. 

and potontial park ea.st of Richa.rdsville would greatly e::cced 

tho environmental impact of tho Vepco ro.\1teo 

more t1w.n ~·w ;~iorth 1\.nn.:i-Horrisville l~.;l:.~ bacuu::w thl'l 

e.ltornato route r.\ovea the Morrisville SulJ!:.ltation approxim,l\tely 

4 roiles oast, aud requires the construction of more mi.las of 

500 kV and 230 kV line9. 

'.) Whnt doe~ this md1ibit show .. 

li. This e:x:hioit i!.1 nn overlay to Exhibit CMS-2 

and show:i by moans of a dashed re<l lin('l mi alternate route 
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consitler:ed by ou.r engineers in conjunction with cw: studies 

to 100et the raqucat o.f the Fauquier CoWlt~.- Planiling 

Commission. 

This alternate route departed from the proposed 

line in our Application Ho. 35 at a point near Robertson Run 

and e;-ctendad eastwardl~' in Spotsylvania County to the 

Loudou::1-Blmont 500 kV line just south of Chancclor. 

It woul<l parallel tho existing 500 kV line 

for a diiitanca of 21 miles from a point south of Chancelor 

to its termination at Dristers (Indicato). At the same 

tirne the lin.:: from Mt. Storm would continua in it:1 original 

route via Remington and Morrisville to Dristers (Indicate). 

The ro~uired substation would then be con~tructed at nristers 

instead of at Morrisville as originally pr·oposed. 

This line routing wa!i di~cardcd because of 

Nil .. tary 
its proximity to the Frcdcricksburg-Spotsyl•1a.nia National 

Park and becausll of obatacles to tlie acquisition of right 

of way northward and parallel to t11c existing 500 kV line. 

Also, as I have stated, tile exi:Jting 115 kV 

line must lJe supported at Remington. Ti1is would requi=e a 

230 kV li1w bet'.-1ccn llri3 tors and Rcming·ton \·:hich i;:ould be 

7. 8 miles longer than the Morris•1illc-Rm:lington line (Indicat< ) o 

This plan would rosult in the construction of 

16.9 milos of additional 500 kV line in Spot3ylvania County 

and 9.l rallos of additional 500 kV line in Stafford County 
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which is not crossed by the proposed North Anna-Horrisville 

2 line. 

, Thig plan woulu remove 8.7 miles of 500 kV 

line in Or a.~ge County and G. 7 ~ miles of :> 0 0 kV line in 

Culpeper County. In Fauquier County 3.9 miles of 500 kV line 

• ; would be removed and this would be replaced by 4.a miles of 

7 500 kV line and 7.G miles of 230 kV line. However, a 230 kV 

right of way along t;.'le original North 1\nna-Morrisville route 

will ba required in tho lats 70 1 s or early 80's in Orange, 

I ' Culpeper and Fauquier Counties. 

l 
! 

Rigl1t of way requiro1ilonts for the 500 kV Uor 

Anna-liristers route and for a North Anna-Horrisville-Bristers 

230 kV line would require approximately 232 acres more 

right of way than the proposed ;:;orth Anna-Morrisville right 

of way. 

Q· What <loa:3 Vepco propose in Application No. 36 

entitled "APPLIC.1\.TIOU FOR APPROVAL .l\i.,_.D CI;HTIFICi'\'.t'IOU OF 

MT• STORM-MORRISVILLE TP.ANSMISSIOH LINS?" 

A Vepco' propose.:; to construct a portion of a 

500 kV transmission line from our !,It. Storm Po·(1cr Station to 

Morrisville Substation. This is a joint vanture with the 

Alleghany Power System which is to construct tho portion of 

lino, beginning at tho Ht. St.<)rrn Station and anding at a 

point in W.:irren Coun.tr. 

Vepco Application No. 36 io for the portion t 
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bB built by VGpco which will includ:e the line from 

Mot·risville Substation to the interconnectionpoint with .APS i 

Warran Countj'. 

Tha proposed route of this line is shown as 

a solid red line on Exhibit CHS-2 which extends between the 

square in ~'lest Virgi:lia labeled Ht. Storm and the triangle 

at Z'1orrisville Substation. Th~ interconnection point in 

Warren County is also labeled. 

The llne will be constructed on a right of 

way 130 feet wi<la for a distance of 41.S miles. The remainin 

4.2 miles of right of way will be 235 feet wide to accommodat 

a 1rii:.jor portion of the r-1orrisville-Remin9ton 230 kV line. 

Q What docs this c>:hibit show? 

A Thia is a copy of Exhibit Dl to Vepco 

Application t\o. 36 anc1 shows a lattice type ateol structure 

having a brown color. The towers will ba spaced at en averaq 

interval of 1100 feet and average llG feet in height. 

Aluminum conc!uctors will be installed. 

Q How did you select the route of the Mto Storm 

.Morrisville line? 

A The line rcuto selection was a joint effort \ i 

l 
I. 
~. by Vqpco antl 1.llegheny Power s~·s tern engineers. 
i 

Vcpco' n mnjor effort was dii:cctcd towards its 

portion of the line which terminated at Morrisville. 

•rhe two cngincerlng t.cams gave consideration 
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to using som~ rights of way purchased in the 60 1 s and located 

2 in tho George Washington National Forest. This right of way 

3 could have baen usod by l\PS for their portion of the line. 

4 The recently issued FPC guide recommends that 

parks zmd recreational lands bl.! avoi<lad where possible. Our 

joint studios ohowo.d that r.acreational lands were being 

dovoloped in tho aroa of the original right of way. We 

concluded that a route should i..>o selected to miss tho George 

Washington Hational Forest and the recreational lands. 

Q Who.t does this eY.hibit llhow? 

A Thia exhibit is an ovtlrlay to CMS-2 and ahows 

a dashed red line which is along a route on which Vepco had 

purchased soine parcelG of right of way in the early 60 's. Thi~ 

route goes through the George Washington Hatlo11al Forest and 

is in close proximity to Cedar Creeko 

-The line route shown in red on Exhibit CMS-2 

resulted in moving the line route northwardly from Fall RWl 

and Cedar cx:eGk in Frederick CoWltY. 

The staff of the Virginia Commission of 

Outdoor R..:lcraation had suggested that our original route was 

too close to Cedar Creek. our .;;ifforts resulted in adjoining 

an existing Allegheny Power System utility corridor in 

Frederick cowity • 

. That portion of the line to be owned and built 

by Vepco starts in Warren COtmty and is a continuation of the 
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same utility corridor paralleled in Frederick County. 

Our application begins at a point approximate 

.Loe miles i:ioutheast of tho boundary line between Frederick 

and Warren CoWlties and near the confluence of Sh1~ep Run 

and West Run. ThiR utility corridor is to be expanded all 

tho way to the Riverton power plant of the Allegheny Power 

System and located on the Shenandoah River near I:'ront Royal. 

This line routing will permit the dcv~lopmcnt 

of a 500 kV substation in the future for reinforcing the 

lower voltage transmission lines in the vicinity of Front 

Royal and this same Jul.>atation will provide support for 

Vepco's transmission lines located in the northern end of the 

Shemul.doah Valley. 

The proposed line route continues south of 

tho River.ton plant for approximately l mile and utilizes an 

existing distribution line utility corridor. At this point, 

a new route was required becauso there ara no e>:L1ting 

utility corridors that are suitable for expansion to permit 

the construction of a 500 kV lino. 

The lina route extending southcastwardly from 

Front Royal wao selected to avoid the crossing of moWltaintops 

and to use.existing terrain features to mask tho line route. 

We avoided crossing Green Hill and Uigh Knob 

by selecting a line route con~ideral>ly lower t..~an the 

alevation of these two points. The coast an<.1 geological maps 
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list High I<nob as having an filevation of 2388 feet and 

Groen Hill as lJOl feet. Our line route is lppro;idm~t·~ly 

300 faat lowor t.han Green Hill an.d 600 feet low1.::r than High 

i~no.b.. l.3ot!i locations have forc1Jtcd .slopeo and the visual 

impact will be c.t a minimum .. 

Si.11ilar routing considerations tv<:!ra taken t.o 

-use the slope.s of .foothills for screening rather than routing 

the line acros~ the cre~t or hills and mountains. 'rhe line 

xoutu l:l.es east of r..ong Y10W1tnin in Rt1ppahannock County·. 

The remainder of t.'1.a route travcr8c:J apnrsoly flcttled por:ti.on. 

of the Rappe11a."l.nock and Culpeper Counties. Particular care 

was given to routing the line at reasonable distances away 

from dwellings and settlements wherever possible. 

O W!1at alternate routes were studied for t.he 

Mt. Storm··Uorrisvillc line? 

A Exhioit DNR-20 indicatod an alternate route 

northwest:. of Front P..oyal which was considered anu waa abandon d 

after we had consulted with the Staff of the Virginia 

COmmission of Outdoor Recreation. 

This ~amc cxl.iibit shows a danhed red lino 

indicating a rcaligmacnt at our proposed croaaing of the 

Rappahannock Rivar near it:> confluence with Stony .Uran.el.1 at 

the Culpeper-Fauquier County line .. 

'l'hia realignment was aloo ma.do upon nd,1.i.co 

from the staff of the Virginia commission of Outdoor Recreati n. 
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.... :~r..:: .. ~ t>:·:···.;~ '.'The realignment.· to,.the north .placed the line 

2 in .an;. area .remote .from exis.ting dwellings.. p ... ,. .. ,,~ .· :::: • ..... 

3 !",·.1·Q:·· 
f.,.. • • ""' 

s.:.~'..:~ ~· What does this eXhibit sl1ow? 

4 A 'l'his ~s an ~verlay of· Exhibit .CMS-2. and shows 

s two alternate routes. studied in the vicinity of Front Royal. 

6 'l'hese. two.· routes .. are shown as dashed red lines .•. ·r··., . ~ ,, .· •. ·: ....... :· 

1 ·-·· ;: . . -.~. ·:.: ·~ .• :,-:· J;, The .dashed line southeast of Front Royal is ... •. 

e ~ alternate route parallel. to a proposed APS transmission 

9 line .. to Boston •... We were obligated to study this in an effort 

to to use. common _utility corridors. 
I 

11 Thex:e . were. se.veral areas along this proposed 

12 right of .way· in .Warren County where the close proximit~· of 

13 existing residences did not permit paralleling and a dogleg 

14 routing would _be required to get around such obstacles, aind 

15 this is not environmentally dasirable. ' .. · . ·. ·: ·. ; ~ .. -, 

16 ~.:,~:.\q.~~c;>.d e:::' '.;:.r,i'he ·Allegheny Power System proposed right of 

11 way from the.Riverton Plant crossed u.s. Route 522 near Bear 

10 Hollow and continued southward toward Boston. We studied 

19 the poss1bility .of pa~all~ling this proposed riqht of .way.• 

20 to a point just north .of. Hittles .Mill Stream in Rappahannock 

21 County •.. At this point .t.'lo Vepco line was to turn eastward .. , 

22 towards .. Morrisville. ·' 

23 'the proposed.APS llS.kv-1ine route.crossed 

24 near the .. Blue Ridge .Mountain Estates, and residential. ... ·~ . . . .~ ,. 
- ,,,,_.I 

2s construction in. this area prevented .us from widening t.hia , 
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proposed cor·r~dor. Cons.1.delt'aticn wa3 gi•.'en to :t"outing tho 

lino parallel to a distriJ;)ution linGwhich was adjacent to 

This route v.nsaad through Ch·Jntor Gap nnd 

is not a <loslral)le location for a transmission lina due to 

the flcew•~c impact and WciS not ntuclieC. in detail. However / th 

probl·~rns outJ.inod concerning our cndcavorn to use this 

propo3ud =oute wero suf ficiont to cause us to m~~Q further 

studies which resulted in tho route shown as a solid rod line 

on Exhibit O.iS-2. 

Exhibit CMS-2 shews the prcposed Mto Storm-

Morriavilla line crossing ridges Li the vicinity of Green 

Hill and Hi9h Knob.. The route selected is lcwer in elevation 

than the bn.ckgxound hill and corr.plien with the F.PC guide whic~ 

suggest.a i "'l'ransm.insion facilities should be locatod with a 

background of topography anc.1 natural cover where pose.ible .. "' 

(Page 7, ;_;arag:t'aph 25) • 

H<Jwever, we hnvc explored an alternate- :route 

further east. anu generally parallel to Houtc 638 and 726 plu= 

a longer parallel to propoae<l Interstate G6. . This route ia 

sho.wn a~ a de.shed retl line and c,:;i.st of our propos1.)d :toute in 

the Front Royal area. 

This alt.ernate i::; visible for ~ longer distan·,.o 

from lntaratate 66 and is in clor.>er proximity to existing 

re:Jiden,;cs on Route 726 and 630. It reql.dros roore right of 
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. way b~cauaa of increased line longth and in our cpi~icn 

2 has a greater environmental impact than does our route shown 

3 in red on Exhibit CMS-2. 

4 
Q What does thin exhibit show? 

5 A This shows hy means of a dashed red line a 

6 line route which would result in the Mt. Storm lino being 

7 t.erminated at our Loudoun Substation. 

8 At the time studies were lJeing made in 

9 conjw1ction with the third qancrat.ing unit at Mt. Storm, 

10 we investigated a routa that would terminate at Loudoun 

II Substation •. This route would cross the northern portion of 

12 . Fauquier County and the southt?:rn portion of LOudoun Ccu.nt.y 

13 and would result in a maximum intrusion into an area havir.g 

14 great scenic valuag and into an aroa which has been desiqnatec 

15 by Fauquier County as a conservation area. 

16 When we applied to this Commiaaion in l9Z3 

17 (Case No. 11655) for a certificate of public convemi<m.ce 

18 and necessity for thi3 route, the Commission requsot;ed us 

19 to find another solution. 

IO I Since our original studies with recpect to 

II , the third unit at Mt. Storm, we have learned that tr1~ Divisiox 

t2 of State Planning and Community Affairs ia considering a 

13 recomrnondation to classify most of the area in the north~rn 

portion of Fa:uquier County and the southern portion of 

t5 Loudoun Col.lllty, through which this alternate route vio~l~ pa3s, 
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All of thGao consid"lrati.ons which X ;u1~ire 

01Jt.U.nf\d mado it o.dviaablo to abandon idoaa of tcrmineting 

our new Mt. $torm line at Loudoun SWJstations 'l'hc 11ne 

rout1~ Bhown on r;xhioit A to Application No. 3G is a rout.a tJie 

results in tJH? loaat adverse environmental impn.ct~ 

Q As a.n al tarnativa to ouildi.r..g a. 500 kV ~.tn.c 

ov1Jr ~' n1~w route from Mt. Storm to M.orriovillc., hnvo you 

consid<~rcd wiuening the existing utility corridor which was 

i:.rntabl.5.v..had i.n the early 60 's and build a second 500 kV 

linr~ parallel to j'OUr existing 500 kV loop? 

propo::1-ed rout.Q and ha.~ greatly increL\scd costs over our 

propo~al in J\pplication Uo s 36 .. 

A duplicate loop system would .:tnvolve the 

involved i.n thr~ total l<u19th of t~10 Mt. Storr:a•!·lord.sville li!ll " 

My c~loulation:J in.dicnta tho.t a m1nlJ~urn of 

2 ,468 acrcH1 of additional right o·f way over and aboitci the 

lino. Thi~ a~quisitian of 2,4GB acres of additional right 

1 I of way is f in oui· opinion, not enviironment.!llly sound and is 

1 i not a prop.or application of envilt"omn.t'!Utal g1...,id1Js suggesting 

~10 use of existing utility corridoro~ 
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Engineers \F:.dor my supeL...,,;isicn have explored 

the poosibilit:.y of expanding the right of way on the crigine.l 

500 kV lcop '.ind they reported a total of 1,065 obntaclez on 

both 9idea of the right of way. These obstacles are so close 

to tb:! existing lin•':! that our negotiations would have to be 

dona on tho basis of 100 percent damage to these obstacles 

including por.isiblo demolition. Failure to negotiate for thes 

righta could result in construction of the line around such 

obstacles which would result in them boing net apv.rt between 

two transrnisnion lines. 

'l'hasc obstacles consiat of llG raaidcmce3, 

66 barns, 162 shed~, 3 co~.mercial properties, 2 cemete~ics 

and 716 aubdivi!lion lots. We estimate that th13 coat of 

nogotiating for thesa obstacles on one si<le of th~ 500 kV loo 

would cost ari much as $2,970,000. ThG cost of building 

around these obataclcs would be more costly. 

The existing 500 kV loop cross0s the George 

\1aahington N.!J.tional Forest, The Shenandoah National Park and 

The Chesapeako and Ohio Cnnal National Monument. Tho elc.ct:.ri 

requirements for the states of Virginia and Maryland wade it 

necessary to cro'ils these area~3. 

· The I:"PC guid~ r'Jcogni?.es that these areas mus 

be traversed on occasion9 provided such routes are located in 

, areas having tho least impact on t!1c park3. Ne believe our :, 
•' 

original routing accomplishr:id these objective.:J and permits 
i !..._ ________________ _ 
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were 9rnnterl by appropriato authorities. 

Howcvor, to traverse these parks agnin by 

l.copJng tl1e axi~ting 500 kV Dy.stem i!'.l a. violation of tile FPC 

guiU.c whcm Urn parlH:J c.::..n be avoid:Jd by building ·the propoeed 

M1~. Sto.rm-norcirni"illa 500 kV line ovar tho route ohown iB our 

Application No. 36G 

In addition, the 8ocond 500 kV loop is 

cstimatc<l to cost $52 ,980 ,ooo moro than tho propo3ad Mt. Stou~ ·· 

Mo.rriavillo 500 kV line. 

Q Can thasa lines includad in Vopco J.pplice.tion.' 

Nos. 32, 33, 34, 35 and 36 i;o iantallod under')rouad, and is 

it practical to <lo ao? 

A Ha hav6 mac.la sGvaral studies with respect to 

projects a33oc.latcd •'lith tho North /\!ma transmis3ion lines 

and those studie3 1nclioatr~ that it is not practical to inatall 

ouch .lines w1dcrground in rural areas. 

Our atu<l; for Fauquier Couaty for the 

proposucl 500 i~V lines contc..Ll?latcd tho installation of so ... "en 

230 kV pipe typo ca.Olos ia parallol as an equivalcmt to 

tl10 overhead 500 kV lina. Tho cost per mile for tho cable 

syster:i 0111.Y wa:::l lG .5 times mor<J oxpcn:Jive t.ha..'1 tile overh~ad 

lL"la. 

We u::ietl 2.30 kV cable .in our 1Jtudy because it 

is commercially available and l.>ocausc Vepco has made two such 

cable ins tn.l la tioas , one in a i::o;1ge:'j tad mctropoli tan area and 
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another for a wator crossing under a river subject to travel 

~Y ocoangoing uhips. 

Ho r.ta<lo a later .;:;tudy for another county 

group using .3.:!5 kV cable which is the highest voltage undergr und 

cable U3cd in tho United Statos to data for tran3mission use. 

'.£'hat study indicat.ccl thnt f ivo 345 kV cables would have to be 

installed to be equivalent to our proposed overhead 500 kV 

line. 

Tho 34:; l~V innt<illation for cable only was 

estimated to be 15.6 times nora oxpensive than the equivalent 

overhead500 kV line. 

Since both of th.Jse Vcpco atudies were made·, 

tho development of 500 kV cable hns prograssad to the point 

whore it could be made coir.m~rclally available L'l a snort peri 

of tim~J for short langt.1ls: however, it would require a minim 

of four such cable3 in parallel to be equivalent to the two 

longest overhead 500 kV lines. 

~1ul tiple cablc.3 arc raquircd in order to have 

suffic:l.ent capability for 3upplying <;>ur customar3' loads plu::, 

cable losaas ·.1hic.!1 are considerably lliglrnr than tho losses in 

an ovorl1cad lin,l. Thc3u cable lO!JS<3S al:>o gcnerat1~ heat and 

currC!at dcnsit.ics must bu r~duc1~d for cable conductors so 

that the insulation i::; not damaged. 

Wa anticipate that 500 kV ca!:>le installations 

would cost 16 to 18 tirecs mora than an equivalont overhead li e. 

TAYLOE, ZAHN & ASSOCIATES 
CERTIFIED SHORTHAND REPORTERS 

VIRGINIA BEACH. VIRGINIA 599 



Rice - Direct 

Approximatel~ 5~000,000 fs(lt of 500 kV cable 

would be ro.;:tuired in order to place Vepco's 500 kV lines 

uuclergrowul. 

We contacted the four major suppliers of high 

volt<igc ca;Jlo in the United States in or<lor to determine 

their caI:Jability of manufacturing 500 kV cablo. Three of the 

manufactu:-ers indicated that thoy would probably not take 

any orders for 500 kV cable befor'~ 1974. Ono manufacturer 

indicated that thoy woul<l accept ord1Jrs now. One manufacture 

indicates t:1nt he has a ;nruiufacturing capability of 200 ,000 

feet annually and a second manufacturer indicates that he wil 

hava tha al.>ility to manufactur\3 300,000 to 400,000 feet of 

500 kV cable by 1974. 'rhe other two manufacturors would not 

give us any e:itimatas of production capabilitic£>. 

It is obvious that the constr..iction of these 

lines cannot. be accomplir;hod in timo to moat load requirement 

.by using 500 kV cable. 

The number of cables required for equivalent 

overhead 230 kV lin.ea is less because lo:J3<}S arc reducad as 

thu voltnges ara rec~uced. Our studies for Fauquier Cowity 

indicated that· t.ho cog t for 230 }:V um1ergrounu construction 

was 6. 7 t.Lru:rn greater tllau tho u<Jllivalont overhead 230 kV 

lino. It ir. cost ration of tJds order that have restricted 

transmission c£tblc systams to congested rlntropolitan areas 

whilro rights of way aboveground nre unohtainahle due to the 
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land being occupied by other atructurea. 

Q Tllo Vepco Applications Noa. 33, 34 1 35 and 

for the installation of lattice type structures. Waa ... my con-

sidoration given to the U.3C of other types of structures? 

l~ Our objective in the 3election of struc:tures is 

to obtain the most economic structure that will comport with 

! the natural surroundings. To the extent possible, these lino 

1 routes were salected through wooded aroas. The russet color 

lattice structui:·e blends into the natural surroundinga. 

Q You stated that the routes of these lines pass 

through forested lands. How do you propose t.o clear ·these lands 

A Extrome care will be exerciaed in clearing the f ul 

width of the ricJht of way to provide adequate and safe operation 

of the Ht. Storm-Morrisville transmission lino; however, only 

150 feet of right of way will be cleared on the North Annc:i-

Morrisville right of way and the Moxrisville-Bristers right of 

way. The O. 7 mile separate right of way portion of the Morritr.ri le-

Remington right of way will also be completely cleared. 

Haturally grown ornamental plants such .:rn cedar, 

dogwood, holly, redbud and sourwood will be retained to the 

extent practicable in areas subject to general pu.blic view .. 

An exception to clearing ti~·;! ~"·"ti.a:e ~·ight of way 

will be provided where the proposed line cro3ses aeep ravines 

and existing growth will not in1;.erfere with the construction e..nd 

safe operation of the transmission line. Dc3irnble plant 
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material will be preserved a~ road crossings in order to ocrcen 

~~e transmission facility from the public view. 

Brush trees and old stwnps shall be cut at a maxi-

mum height of 3 inches abou:e the ground for all right of way. 

Rights of way in Vepco Applications Nos. 32, 33, 

34, 35 and 36 are in predominantly woo<lad areas and it will bo 

possible to log timber and pulpwood from most of the properties 

to conse:rvo and utilize the natural resources. Merchantable 

timber and pulpwood will be sold to local sawmills for processirg. 

'l'ha remaining debris will be piled and disposed 

of by burning in order to leave the right of way in an acce:pta.ble 

condition and to have the Maximwn space available for use b~· 

the property owners. 'l'he ,usposal by burning shall conform 

with the rules of the State Air Pollution Control Board. 

Q iiow do you propose to bring men and matar.t.~d .. s 

to the transmission routee-? 

A Conventional construction techniques will be. 

involved utilizing line trucks, cranes, wire pulling equipment, 

concrete trucks, etc. Ag:::-eements with property own~ra 

~rovide for access along the route of a transmiscion line and 

over such other contiguoua property owned by tho gra.nto=s of 

easements as may ba necesaar/. 

The shortest distance betw3en construction 

sites for the individual structures is along the right cf way~ 

When, because of terrain features, access along tho right of 
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way become impractical, use is mad~ to the maximum extent 

possible for existing trails and private roads through 

arrangements with property owners involved. 

When contractors use private trails and roads, 

they are roquired to maint'1in t.'1e:n in a condition satisfactor1 

to the prope::ty owners. This raquires fraquant dressing of 

road surf.:tce-~ and the placement of cruahetl stone where necoas ry. 

At tho conclusion of the proj -~ct the terrain 

will be restored as nearly as feasible to the original 

condition by the line contractors involved as part of their 

contractual obligat!on. This operation would include the 

smoothing of ground to its original contours, tho ~emoval 

of temporary bri(ges, and such other work as may be desirable 

and necessary. 

Following t.1le completion of work by line 

construction contractors, a separate contractor wi.11 be. 

assigned to complete the restoration. Particular attention 

will be:: given to areas where erosion might start.. Ground 

surfac.<J will bo dressed up and graos seed will be planted 

approp ·,'!.ate to tho season to stabilize the restored a('\j,l. 

Thus, access roadn are obliterated to th9 mmdmu."n extcmt 

possible. 

Tho disturbed ar~as will be restored after 

construction. These locations will be limed, fertilized and 

seeded to establioh a gr.ound cover. Such veg'2!t'.1'~ion offers a ....._ _________________________ _ 
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s.ttr.'.lctivc si tu~tion for wildlife habitat. Birds and mrur.inal~ 

use t:.hu i;;roductg of tile "edge" fer food supplies and timber 

outaide the right of way for sh·al tar. Thi? use of the.fle 

tra.:1amiasion corridors f•:>r wildlife food will tend to increase 

ga>Ti·';! a.ad wildlife haJJi tat •. 

By m·~asurcs s;,1cl1 az az.·,~ dcscriiJ~-1 aiJovo, we 

~av'~ bc~n <pito succe.ssfu.l i!) pr~-:::tically eliminating prop~rty 

Q How does Vepco pr.·opos1e to maintain this :right 

of way? 

tJ."!t,; arGa for aszicul tu:?:"al purpo-gos a.nr.1 Vcpco will contribute 

a maximum of $100 an acre to convert woodi brush areas to 

a.r~as of permanent cultivation. Ind.! vidual own~r::i have the 

right to u:.::a this right of vw.y aroa for farming, grazing, 

growth of ornamo.ntal pla.nts or Christman trees. '!'he ownere 

control p\ililic access to thoir land:;. 

The periodic maintenance trcatm~nt.s t.o control 

wood:.{ growth. shall consiat o.f hand cuttlng, rnachine m!JWing 

and chara.ical t:t:cntm.ent. Tae f lr3t tre<-.tI~'C'?nt would pr.·obably 

be mad·.) in 197 6. Horbicidcs '...ill bo us.::d to rocltH::e th-a 

di:Anuit.y oi tho .faat growing h~rdwood speci~o to an 

accopt<.Wlo lr~V•.!l. 

Hc::-bicidc:J 'l~,~~d to <:on.trol 'mody vcgotation 

ara rc~qi;.;torod with tlii.:: Lnvirontnent.'l.l Protection 7\goncy and 
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tho Virgini.!1 Department of AS'ricultu1·e. 

The rates t.l1at will l.Ja used for these 

applications are recommended b}· the Agricultural Extension 

Service of Virginia Polytechnic Institute a.'"ld Stnte Universit} o 

uuri>icidcs wlll not bo usotl wal;;!rc the right of way is devoted 

to ayricultural use. 

The purposu of the right of way maintenance 

program will i.Je to prevent interruptiona to electric service 

and to provide for acco3s to tho rights of wa:1 for patroling 

and to make emergency repairs. This program will be 

accomplished in an acstiH~tically acceptaola mannor. 

The methoda usecl to achieve these objectives 

will be con:Jiotcnt with the land use pattern for the area. 

Q ar. Rict3 1 the prepared to3timqny of Mrc Bruce 

Hewlett inakcs a nu.mber of recom."1icndaticns that cart3.ln specif· c 

Fi'C guidelines be followed at co;;rtain locations. Would you 

common t on his r<?COiTu"ncnda tions? 

1~ As my testimony indicates generally r we have 

followed and wlll contir:.ue to follow the rPC guidelines in 

rol.:ting, building and operating the~e facilities. Hora 

precisely, we will follow the exact guiuelines r<?ferrad to by 

Mr. HowlG tt in accordQ.rlC·~ with h.i3 recommendaticas. 

Q Have t!lere been any safety or operating prcbl 1 ~~.s 

associated with Vepco's exi!3tia9 530.JJ miles of 500 kV 

transmis~~ion line? 
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~ ThG exis~ing 500 kV system has mat with 

good success as a reliable transmission system, and no safaty 

proi.>lem!J have been encountered. 

Q To what do you nttribute this succes$? 

J\ A great deal of engineering study went into 

:cur original design and hti!l bacn further impro'1~od with the 

:j00 kV lines built 3incc 1968. ·Particular attantion h:ls been 

giv"i.~.n to conductor sclectiorl so as to maintain good radio nnd 

television reception a.long the routea of our line.:i. 

\'lo have rcceivad fewer than a half dozen. 

complaints about radio or telavision interference and, upon 

investigation, none of them was substantiated. 

our transraission towers aro designed to 

·exceed the retquiremcnts of tho National Electrical Safety 

COde (HESC) 
1 

6th .J:;dition anu the to·,1er heitJ!'itS have been 

aelectod to provide conductor clea:i.ance to groW'l.d which excce~s 

t11u N£SC requirements. As a result, our SOO kV system 

has been freo from operating and safety problems. 

C\\Z.. 7. l \OO] 

As a consequence, we felt obligated to review 

illld consider tho possibilities of utilizing some of the 

oxisting right of way that we had purchased in tho early 60's 

when we had originally intended to construct a transmission 

line directly from Mt. Storm to Loudoun. 
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1\ (Conti.nuing) Mr. Howlett, in his testimony 

Wldor c.ro~s-axo..mination, was asked if he had any suggestion~ 

of alternate routes. one of his suggestions was in the 

Front P.oyal aroa which we fa~lt obligllted to stud:z· oacauoe \te 

gava him the freedom to make any recommendations what he WMt-;-11 

to make with .respect to our transmission line route1 and if 

ha h.:id any serious objaction!J to anything that wo had done 

to let ua know about them and we would take them into 

conaidcration. 

One of thosa alternates tl1at he suggaat.ed was 

in this Front Royal area, a.3 ho pointed out to you, that would 

.invol·1e a .long<lr pai.·allal of the proposed Interstate 66 in 

ordor to gat down lower on the ~lopes whoro our present 

trannmiaaiori line route is. 

·. Wo looked at that tran8mission line routa.. l'.E 

,he indicated in his testim...;;ny, it becomes particularly closer 

to a nwnber of buildings where we extend southward from 

I.aters tc:i.te 66. Also, in this same aroa, generally southward 

. of lntorstato 66,. t."lere are a handful of sites t.1at hc:'J.va been i 

cited b~· the llistoric Laadraark Commission as iiaving historic 

significance. 

For that reason, wa did not eloct to submit 

to this Commission for approval nis alternate route. 
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We believe that the route that we have 

selected, it'~ true, is on th~ slopes~ but it's uown on tho 

slopos. You will not l>e able to look up the hillside and see 

the towcr:J abOVt;! the slope3 l>ehind tncm bocaunc they haVC 

elected to stay down below the topmost part of the hills in 

this area, and wo have dona this purposely in an effort to 

abide by the FPC guidelines, an<l we believe that this is a 

pruferable route to that. route t~l.at Hr. Howlett indicated 

that ll<:! mi9h;;. give some consideration to as a rasult of 

diract cro~a-ax~nination. 

A ·rhat transm.i.ssion line i~~ shown on Exhibit 

DiiR-22, which is an overlay of Exhibit CMS-2. It• s aho\tn by 

a red dottad li.ne .extending eastward from the existing 

Hr. Storm-Doubs-Loudouri transmission line. 

While th.is line is shorter, and I believe 

Nr. Stallinga has said does electrically the same thing that 

a line from Mt. Storm to Morrisville would, it goes through 

an area that wa believe is very sctlnic, large estate type 

farms, and is not a desirable route as this Conunission found 

early in the 1960 's when they refused to grant us a certificat~, 

or an approval for the contruction of this line. 
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So that is a consequanco of the previous 

action of this Commission, plus tho fact that this i2 a much 

more scenic portion of the country, in our opinion, than the 

route that we have selected, we really never have given this 

any serious thought. 

I might point out that we say that in spite 

of tho fact that we still have some rights of way that we 

acquired originally in the early 60's. We don't think from 

an environmental standpoint that this is tha way to construct 

our tr&l:>mi.ssion line. We believe that this has tha least 

environmental impact, and I say this, and I am talking about 

the .Ht. Storm to Morrisville transmission line. 

[_I\<-. l>. \ \ l 4-] 

0 Ha:J .it been a practice of the company to have 

consultantn confirm routes in the past, or ia thi:i the first 

time? 

A "l•:?s. No. We have U3ed Mr. Fred Arnold for 

a nurchar of years a.s a consultant to review our transmission 

lina routes. 

Mr. Arnold Wil3 pri?viously with the -- one of 

the federal n;encics, oae of tho par-k a.gcr..cies. He was 

conccrned·with public safety. Ii~ h<ltl had a lot of years of 

e~perience with the Forestry Department. Wo thought it well 

to uoo him to review the activity of our engineers, and this 

was done before this new environmental law was evor passed. 
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Q What would tho difference be equivalent to 

·so million dollars if you were to loop to the north? 

By that, I m'3an Mt. Storm to Black. ODk to 

Douhs, back to Mt. Storm. 

A I don't know. I never mace an estimate of th~t. 
I 

Q How much greater di:;tance would that be than 

the Mt. Storm to Morrisville? 

A I don't know. I hav~n't studied that. 

Q You had an idea I was going to a~k that 

question., though, I prc:Jumc? 

A No. I had an idea that you were going to 

ask roe what the cost of paralleling the Mt.. Storm-Doubs-Loudo~·· 

line would be. 

Q What i:-3 that? 

A As a.gaincst the Mt- Storm-Morrisville. 

Q Okay, what would t.hat be? 

A Our original loop studias indicate that the 

cost. of thr., Mt. Storm-Doubs-Loudoun line would be 

, appro>dmatcly $23,540,000. 

0 $23,540,000. 

Now, that's the cost. That 11 s the cost to do 

that? 

A Of tho transmi5sion line, as co~parod to a 

Mt. Storm-r~rrisvillo line co~t only of $21,010,00D~ 
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~fow, in conauction with thnt line, ia what 

;ou are ~."lying tl1at VEPCO lrn3 ah1ays l1ad private consultants 

review °Ci1(! routes that they havl! ~JU1Gctt3d? 

A ~'lO. 

Q Well, now, to what here do you reference? 

Arc you re f,3r.:lnc ing 3omeone llke Mr. Howlett? 

A :-io. .r am rcfcroncing primarily to the use 

of Mr. Frnd i'.rnold, whom we h<1ve U!'led for a number of years, 

iJVen prior to the tirno of the enactment of tho presant laws 

u;1dor which this hearing is being held. 

You have referred to the revie~ of your 

route~:'. by prlvate consultants, and you have referred to 

Mr. i\rnoldo 

Q I have in my hand a report dato<l April 22, 

1971, entitled Mt. Storm to Morrisville 500 kV line alternate 

routes A and C. 

r-Ir. Arnold s.:iys p.Jrsonal observation&. upon 

which t!1c following recom.11'.cnclations and comments are baocd 

were limited to ~n aerial overview with P~ssrs. Scnell and 

Harsh.::ill on. .7\.pril 21, 1971, the <.~a to prc('.:cding the report 

i"!;zclf. 
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He inc1icatc3 that no on-tho-ground survey was 

Now, \'lhat was th(°:! scope of his oagagement 

wit!l you, H.r. r-icc; just to go out. there and fly over it one 

day and give you -his goneral idou.:::>, or wu.:; he~ to give you 

dct~ilcJ r~co~nan<lations? 

A His 9eno.t"al instruction~ were to re·1iew the 

rout(l of ti1.:? transmission lines in a:ly Wa'J in w~·d.ch he deemed 

advisabl~ to do lt. 

In this particul.:ir case, he chc:;e to <lo :f.t by 

alr ,, togcthc.r with reprcsl?ntDtivcJ of our compaay who were 

familiar· wi t~l the line route. 

Q So lt'!J t~is tw:J page, one and a half _page 

report, rnado tho day aft<~r an aerial flig'.1t th~t you ra~er 

.tc in, I t:'l.ink, your application whera you stntcd that your 

ro\ltas were rGviowed by an independent consultant? This is 

the ono you are referring to? 

A Yes. 

Q. Aro th.era any oth'!lrs? 

A !lo. U-:::>t other than tho one done by 

!·tr. Druca Howlett which waa presented here. 
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Q And that wa!l don0 after tho fact; was it not, 

after the oelaction had b~an ma.cl~? 

h Thnt's true. 

~ ! notice that Mr. hrnold mad~ a recommendation 

in his report which he m1ys involves a fairly major relocation 

wa3 it High !'':nob? 

Yes.· 

Q Where is High Knob? J. 

nigh Ka.ob is generally this area immediately .-

it':; in t.hc arou immcdiu.tcly Ct\S t of F1·cnt Royal, 

.\ I don't think w.:· followed them ~pacifically 

i•1 thi~; particular area. ·He did follow thom up haro...J.a:~ 

· Q What would be the total cost from Mr. Storm to 

Ooubs to· I.;0\~doWl be to parltllol on an adjacent right of wax·? 

A I hilV'-' got those from the loop atudy.. I dor. • t 

have t.he loop study in front of mes That loop study indicated 

that the cost of -- the estimated cotst to parallel tho 

Mt. Storm-Daubs-Loudoun line for 130.4 miles would cost 

appr,oxi.mat.ely $23,540 ,ooo. 
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Q 

A 

Q 

DOc3 that includa the ta:rrninal7 

Uo. Thcro's no terminal equipment in thare. . 

This is the fi9ur<> you mentioned tha other dayl, 
I believe, Friday, perhaps. 

\'lhat' s the cost of the tarminal equipment? 

A Based on the 25 million doll.'.ir figure I gave 

you !o~ the total for the Mt. Storm-Horrisville, approx!.mately 

~ million dollara. 

O So it would be apprcximataly 27 million dollar~ 

to compare with t.:10 25 million doll1'rs; is that right? 

A That's correct. 

COHMISSIOHER SHANNON: Did I unaerstand· 

correctly the other day, I think when Mr. Massie was 

cross .,.examining you, Mr. Rict!, tha.t you indicated 

the cost of the construction of the Mt. Storm to 

MorriAVilla lina was $21,010,000, plus $4,000,000 

terminal cost? 

THE WI'!NESS: '!'hat' B riqht. 

' BY MR. KAY.: 

Q Now, wit!1 respect to t!'1e obstacles we were 

. discussing of thesa aubdivision lots and barns and sheds and 

residences, could yoµ tell me ho· . .; many of these arc on each 

side of the line? 
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?or example, how many would be on the, say, 

the north and ea.st aide of the line, and how could you best 

do it? 

A All right. All I have is a percentage figure 

that m:x· engineers gave me, whica said 55 per cent of the 

obstacles are located on the outside of the loop, wldch would 

mean that 45 per cent were located on the inside of the loop. 

CHi\IP.MA..~ llRADSHAW: You could never build it 
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north to ea.st. It would either have to bo north-sout , 

cai.; t-wost. 

MR. KAY: 1\11 right, air. 

UY 11R. Kl\Y: 

Q You don't know, of t(wso porcentagas, you 

don't know which of ~ie ohntaclen wt~ arc talkiag about then 

as to whether -- for o~amplo, y~)u don' L J.>.now ·.-1hcther all of 

tlie i:esid~ncco arc on one side or on the other? You have 

lumped ther.1 together for these percentages? 

l\ Lumped togcthor for tho purpoge of making the 

loop experience. We lumped thci'1 together; then viewed them 

together; !.:hen mado an opinion that 45 p~r cent of them were 

on th~ inside of the loop and 55 per cent were on the outside 

of the loop. 

We have made a dataile<.1 study of the Mt. Sto 

Doubs-Loudouu line. 

Q You have mad':= --

A Since t:.h8n, yes, s.lr. 

Q Well, what do they show? 

A Now, going L>.:ick and looking at a Mt. Storm to 

uow:is to Loudoun, and looking at paralleling on the south sid 

of the right of way, and counting only the obstacles that 

inside the right of way that ·.verc proposud to be taken, there 

are four dwellings, six barns, five lar')~ she<l(J, five small 

she<ls, two chickan barns, six mobile homcn and thirty-nine lo s 

TAYLOE, ZAHN & ASSOCIATES 
CERTIFIED SHORTHANn nl'"<'i"'r?Tr-.-..-,. 416 .. 



Rice - Cross 1218 

at the ~~~v-.; rcrr·v l'cn"'!~, and We~t Bridge Hills Subdivision. 

Q J\nd that was for wi1at segment, sir? 

A For the !·1t. Storm-Doubs-LOudoun. 

Q And thnt's for the inside? 

A Inside of tho loop. 

Q Whic!i. would be the south and the west? 

l\ Hcst. Tl1at's corn~ct. 

?-rn. l\i~Y: Judge Brad5haw, that' !3 what I meant 

by :iouth and want. O:u~ pnrt is south. On the other 

part it'::J wost. It's south from Mt. st·onn to Doubs 

and t:i.~n it' :J wc:l t from Doub s to Loudow1. 

Clil\IR~AN BP...'\OSIIl\:'J: lvall, the way I Wldcrstooc 

th1-:! question you asked him how many obstacles on the 

ziorth ~idc and hm1 many on tha east side. I just didn't 

nee how many on the north side and how many on the 

oa:Jt side • 

.HR. KAY: It dcp~nds on which way you are 

ta.tking about. 

COM!USSIONER SHlUlNON: You aro talking about 

a rectangle. 

Mn. KJ\Y: Tha que;;tion 111as not clear, but it 

wa::i claar in r:iy rniad. 

BY' !·m. KJ\'l: 

Q Now, from tile outsi<'le --

A We didn't make a study, a d1~tailod study of that, 
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Rice - Cr:·o~ a 1219 

because we thought the inside loop has the least number of 

ob::Jtaclos. 

Q When was this analysis made that you have 

just given? 

,, 7 /11/7 3. 

Q Have you mndc an~· estimate as to the cost of 

tl1ose ondtaclc::;? 

A Yo3. Those obntaclc co3ts were estimated at 

$32G ,000, a;;:; compnrcd to $G30 ,000 on t.110 origi.aal loop study 

t.'4'1t w.:i;;.1 ir.a<.la in Harch, which includc<l obstacles outside the 

right of wu.y. 

Q l'.nd $GSO ,000 \11a5 for ~'le entire loop? 

1~ r~o. That wns for the Ht. Storm-Doubs-Loudoun. 

Our original cstinatc, the ono that is dated 

J/7/73 thu.t I just handou you --

HR. DRASFIELD: Tllat • s orrn.-27. 

1\. DNR·-27, tho top. line, i tom 1, you look across 

to tha colwn:1 entitled ''Obstruction Coats," you will see a 

figure of $680,000. 

Q Yo5, sir. A.,d that includud 

A That included obstacles both outside the right 

of way ru1d insid~ the right of way. 

•rhc figure I gav~ you on the 3tudy made and 

completed July 11, 1973 and had a figure of $326,000 were 

for ti10se obs tacle9 that are in the right of way to be taken. 
'---------------------·--·--·---------------------' 
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A No. What I said was that we conaidered a 

relocation Mr. Howlett made in the l:""'ront Royal aroa, which 

would get us further down slope from lligh K.."1.ob, and wo 

rejec~ed it primarily b~cause it took us .closer to a number 

of historical s i. tcs. 

We thought tl1at the route we had offered the 

wst concaalm<;;:nt. 

We reviewed the major relocation that :ne had 

r~conunendcd, ar1d I included it in on~ of my e;<liibi ts as an 

alternate route that we had studied. 

Q Would it be your opinion that the existence 

of an extra high voltage line through Windsor Fc1.rins would 

not aff<lct the val ucs of the re1 idcacc:> in t~at area? 

A ilascd on the in forraation that I have seen 

dovclopcd by our appraisers over a nu!W.>er of years, I would 

say t:1.:i.t you could take a raw acreage and went through a 

site that Vias to be devoloped with largo. cstato:; :;;uci1 as you 

n;:i.ve in the Windsor Farms, with the proper promotion in sales, 

that t~i.a t dcve lopmen t would continue to grow and would grow 
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,into a -- could gr~~ into a d0vulopmcnt similar to what you 

have at Windsor .Farms now without transmission linea tharo. 

J And without any dcprec.i.'1.tion in value? 

A That's right. 

Cll2\I!\.MAN 13l<..l\DCJH!\;v: No 11u1~stion tnat would be 

t::1.1~o almo~1t judicial notice t:1-::it nobody wD.nts any 

your land_ if you get rcndy to Sl:ll it. 

TESTI:-10!-JY OF liJ\ROLD D. !~UDF; 

Q Plca~rn stat·~ yo11r name, address and place 

and date of birth. 

A My name is Harold D. r:ube and I reside at 

R.F. D. il, 3x:oad Run, Faucpicr County, Virginia 22014. I 

w,).s born in Buffo.lo, Wyoming, on Ju.1.e 16, 1910. 
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l\ l was npi.Jointad to tho .Fauquier County 

Indu;;Jtrial Committee (later k.;W\V'~l as the l::conom.ic Dovelopincmt 

Com.mit.tc0) o;l Jw\e 20, 19G2, .:-.nd ;:-c.nnain1Jd on such Cor.unittcc 

U."l til l t cc,1.Jed t:.o fu.'lctiou i.a l~J G7. I was appointed to the 

Fa;.quL:::- Cou.al:y Planning Co:ruuis.1ion in Ducemj;)•~r, 1968, for a 

fo:.lr-ycar tc;i:m 11nd .:3erv~d atJ it~ Chairr.iar1 Ecr tho Years 1971-1!2. 

ll. Firnt of all, I t.:.1ink we started out with 

the basic prGm:.=..se tl1a t we all .:igro ... ~d '.-J(~ nci.:'ldGd thll power• -'fhe--

A 11

I thi•1k the bast route. to Warrenton is 

tllll one that does the least amowit of damage overall + 
which would be the direct line through the countrysida 

as opposed to down the road. It: would be the one 

VEPCO has actually proposed." 

0 All ri~ht, now, did you disagree with his 

conclusions with respect to that transmission line? 

A No, I didn't. 

0 All riqht, now, ~ould you turn to page 9, 

whore wo a.re talking about the North Anna line to Briatersburg 

via Morrisville• . 
' 4 21 



.MR. liEANa May we go back to one point, if I 

may? 

When you asked tl1e gentleman if he disagreed, 

was he speaking as an individual or as a Commission, 

for tha Commission? 

'l'HE WI1'NBSS i I was speaking as an individual 

MR. BENA: 'l'hank you. 

COMMISSIONER SHANNON: And when you sald "that 

line," you were talking about the Remington-WarrentCJ.n 

lino? 

THE WI'r'NESS: Right. Exa~tly. 

BY HR. CHURCH: 

. (), "iou were satisfied that the PJjroington -- you 

you.rs~lf wet:o satisfied finally that the Remington-Warrent~)n 

line would be better cross countr.1 than it would be up tho 

road? 

:.>Y :·rn. CiiUPCH: 

1 . •·l } ~ r{r l\ubc_.;.· . 1:ic :i.uv..:!, O<! ..:.:·le . .:oa.r(J., 'l • 

I hnvc~ 
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Kubo - Cross 1335 

---·--·····-- -·-----·-----·------

Q Would you comment on tho desirability of that 

route; that is, the route shown in da5hod red lines on DNR-22 

aa oppo~od to tho route shown on the base map CMS-2 from 

Mt. Storm to Morrisville? 

A ~ow, which ia tl1c route 2 map? 

Q CMS-2 iiJ the ba;;;o map which ii> underneath. 

A Oh, all rig~t. 

HR. BEAN: Mr. Commissionar, again I don't 

obj~ct to his a11awering this on a:i individual basis; 

but unless the Fauquier Planning Commission considcre 

t."lis as an al tern ate, I do not t:1ink it's relava:.:it. 

THE WITNESS: I would like to just state that 

the changing of tl1ia 

COi-i?-USSIONER Sm\HNON: Just a minute. 

Did the Fauquier County Pla.'1.ning Commission 

consider this as an alternative? 

THE WITNESS: That's the question I was just 

going to·answer. 

COHMISSIONER SHANNON: Did it, yes or no? 

THE WI'l'NESS : No. 

COHMISS!ONER ::mA::mON: Well then, I don't 

soe really what relevancy this wc.uld hnvc, Mr. Church 

lIR. CilURCII: Wel 1 , it• s a rou to th3 t 's been 

su~1geu tad, Your Honor, and this route goc3 -- clashed 

r~cl line goos t.hroagh the upper Fauquier County, and 
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Kube - Cro,::s , 1336 

..---------------------------· ·-·--------------·------

I would think the ·:ommisoion would want to know what 

tho former Chairmrui of the Planning Commission though'?: 

aJ.lout. that route. 

COHMISSIONI::n SHAfmON: Hu could only express 

a personal opinion. 

HR. CHURCH: Well, he hn::; some pcr!Jonal 

standing, I believe. iI•) ::;tated thu.t ho 5
!3 the former ---

COMlUSSIONi::R Slil'.:iNO~i: ~ut he c.:in' t speak for 

the f'lannin9 Com.11is~ion. 

!m. CHURCH; No. I am not a!lking him to epeak 

for the Planning Cornmissiono 

COHMISSIONER SIIZ'\.NUON: Hell, if he opoaks his 

person.J.l opinion, clo you have any objection, }1r. Deani 

MR .. 13.CAi>l: I havo no clbjcction to his pcr~onaJ 

opinion, no. I ju!lt think the rclevanc~· is .,,•eey mini11al. 

THE \1ITllCSS: \\!ell, I'd just like to state, ll:'. 

I ota.rtcel to, that thin propo:>ed line through here 

was considered and turn.Jd down and withdrawn by VEPCO 

.before I ever bccamo a mer..b,cr of the Pl~.nning 

Comrnia::don, ~o that I was a citizen of the COl.Ulty /1 

of course, and aware of sorr.e of t!rn implica.tio1is of i ~ , 

I.mt --

DY tm. CHmlCH: 

Q That wa~• about 1962; \utsn.'t it? 

A Right, nnd the altcrnata route up through her< 
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and down this way waa ther. put into effect, so to stand -- for 

me to stand up here ancl comment on a proposed route through 

hor~ no;,; would have no mcnning. l rua ~u:Jt not in a position 

·to raake any judgment factor or anything olsc at this time. 

Q You have no opinion ns to wlletlwr this would 

bo a dosirilbla route? 

A ~~o, I havon' t .. 

Q But you do have an opinion. thut the other 

line would? 

r~ I would have an opinion thnt tl1is goes through 

some of the nic~Gt countr:r· in Fauquier County an<l Loudoun Counjty. 

Q Thut's all I was trying to get you to say. 

A And one of the reasons it Nas withdrawn in 

the first plucc is bccauso of that, is my understanding. 

HU.~ n:.:;~;: h'e will so s tipula to. 
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Mr. 1'~_fcc - Cross 

We hnve i.1rok(m those linc. Cl')St3 out of that 

projPct this r.:orninq, and I have orally to ir~form 

you thn.t the lb1<~ co!'lt of th~ Ox - nristcrs trnnsmiss en 

linB in $3,368,012. 

How, obvicnrnly we r.an't est.iMate that close, 

but tht'lt is a per.c~ntaqi:; f lcrnrn. of th·~ total fi9ure. 

'rh0. rir:rht of'. -vray that wns acquired for the 

Th;i.t crmclu<l<'>!!i ~veryth~_ng I hi\ve heen asked 

for e:P.:c~pt the outarr~ ex!)~r:J.ence on the R~nin~ton 

to Warrenton 34. 5 T:\T U.ne. 

th.'.'tt it is not P.Va.i.lablt.,., but I Fnnted a hreal:down 

nf cost fi'lnres of the ~t. ~to:r.m - nouha Loudoun 

line to ~how the r~t. Storr·~ - noubs s0cyr:10nt and the 

noub~ - I.oucoun 8errrmnt. 

THE· WIT~lE!:if:: Ne did not MRke such an estimate 

MP.. T:~Y: In th~ snrm way thn t you broke out 

the Tlrii=;ters to Ox portion or thr~ norrisville to OY. 

nort:lon, you cc·uld co1ne up with nn estimate.., couldn't 

vou7 

Tm~ wrrn~s ::;.'. ~ \fr: r.oul c1 do th;i t. You clidn' t 

n~k rne to de it. You P.~kr-d ne i. f Wl'! had, and my answ·~r 

wn !I, no, 'W£! had not. 

rm. Kl\Y: Hell, I'll 11sk you ncM, if I may. 
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I hnd the major r.c~ponsibility in the routing 

of the tranm-:'lission line. The final roub.~s were revieucd by 

· :'. ·;e;, nr:-0r·lP that I report to. 

l\ Th~ mPrf.roP"!,..·ntal report that wa~ submitted to 

the AEC was prepared un<ler my supnrvision. 

I reviewed it befor~ it W<lS submitted to the 

A!C, 

Q :Jo th("~go st,:i.t0mcnt~ in1.1ic'1.te thnt ''EPCO 

cndc~wor:J to u:le t;v~ ar.rrnc ri:;hts of way for rnorc than one 500 

"KV lino w:·1cn it can <lo so an<~ stlll achieve renoonablc 

rcli~bility? 

l\ It do~3. 

Q ~·l!ty does VSPCO do t~1is? 

,\ Economic re<.1.sons, and it aloo meets the 

~nvironmontnl ~u.iuclincs. 

Q Would it rr'~ne:r.ally be. less costly from the 

stanC':point of rig!1t of way :J.cqu~.sitions to put r<torc than one 

500 ':~V line on the z:u"c or cor.ticr~1ous right of wt:.y? 

;._ i\.ammrir.g 3trictly fro::.1 a r.iqht of way cost, 

yes, I would imagine so. 
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BY MR. J~IPPS : 

C' Would it q~nerally h~ lesa costly to expa?)d 

an existinq right of way rri.t.her than acquire new rights of way 

in a different area? 

l\ ~1ot neoes~arily. 

Q If you exp;i.ded tho oxistinq Lndyomith to 

:aristern rig!lt of way, how nnny feet in .:1dditionnl width \muld 

VEPCO need? 

;, .1\. h unclre<l feet. 

Q All ri~ht. l1oul<1 the overall co~ t of rn.nintoru1+ce 

of the r1ght of W-"'lY, tr,:msmi~rd.on ~.:.0\·1crq nnd lines <Jonerally be 

less if two or :~orr:• !JOO Y-V lincc c~1arc t~1c sa~·1c right of wny 

rather thnn boinCJ nepnrate<.1 by t<-m n5-J.G!'.? 

i\ I would expect t.hat: is probably true. 

Q Hould th~~ <"."0!1~truc1:lo~ costn of constructing 

a new 500 1\V transrni~E'.i.on line ~roncral ly be lc~s if clone on an 

existing rlght of. imy or one ccat::f.quoun therewith rather than 

A I CG71
1 t nn::;t·:t~r that qucc:tion e To b\.lild a 500 

'KV tranrmir:ision line on ex.~_sf.:Jnr; right of way wi.th existing 

towers to add to it would cnll for the di!lmantlincr of the 

existlng linr~ .'lnd rcplncinq i.t wl t:h a doublo circult lina at a 4 2 8 



Mr. .R~ r:o - Cross 

considerably grcu.ter cost t:in.n adding to the riqht of way 

and building a new line pnrnllel tq the e~iotinq right of way. 

O Fine. Let's look nt just parallclinq. 

1\. The only diMinution in cost th~t I know of 

just offhzmd would be the right of way acquisltionnl cost. 

Q Wh.1t about the clearing cost:i? 

A The clcarinq costs would be less because of 

the diminution of ri~1t of way. 

Q You also would hc1.Ve nccrH3<J rondr., \·;ould you r.01 '&" 

1\. Not neceaearily~ 

Q You l:av·e acccsn roads to the exist5.ng right of 

way, don't you? 

.i\ Not neccss.:irily, no, si.r. 

Q. Well, you can uae the right of way as the 

, I 
access, cnn you not? 

I 

I 1\. 'rhe.t 's right .. I can on a new right of way 

I across country, too. 

O But it costs money to build it, doesn 8 t it? 

1\ It co~ts monej~ to build a transmisnion line 

anywhere. 

Q Yc;a, nut we ara talking nbo\:.t t.hc cc-mparison 

i between using your e:df'tinq riqht of way with your c>:isting 
l 

I 
I 
! 

: l 
'. ' 

roads? 

A •rhc exiattnq right of way <loes not have 

existing ronds, excopt thonc that the property owners have 
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available or use. 

Q nut yol.l ha vo accc~.I::l to the <misting right of 

wny? 

i~ Tho.t :ta lncluded in our right of •,:ay, yes, Gir 

0. Do 7ou n.gre~ with me thl!t from an cnviron."Uer.tn. 

standpoint. :tt. is pr~~0.rable to lee a 'tC'! tN'O 500 KV lines in the 

sr.unei corr:f.<.1.o:r :r.athcr than i.n two scp!'.rate corridcrz? 

J\ r~o. I don't ::.hi.nk you c:;;in ilnswcr a question 

like thnt in n 9cneral way • 

. Y()tl' w~ got to loo}: .:~t the envix.·onr.l~ntnl. 

conse('!\l~nce~ of parv.11clin<:;, anc.1 tho cr..""ironr.'\Ontal conaequenccs 

of a new r11']ht of ~·c..y. 

In VEPCO's application to this Commi9sion, 

Number 35, Sheet 2 of 3, VEPCO atate9: "An invcstiqation was 

made of an alternate route from north Anna that would extend 

eastward.to the existing Elwont - Loudoun 500 KV line and 

parallel that line to a point near Brinters, referred to in 

Application 33. Such a route would have to be separate from 

the North Anna - Ladysr.iith line in order to r:leet Atomic Energy 

Commission requirencnts." 
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J\re th~se JI.EC requirements referred to in tha 

Commission l\ppl!cation Humber 35, the .1\EC General Design 

Criteria number 17? 

A My undcratandinq is the Design Criteria 17 

applies. 

A "Electri~. power .fron the transmi!rnion network 

to the onsite electric r!istrihution system shall. be supplied 

by two physicu.lly indepenc1ent circuits, not n~cessarily on 

separate riqhts of way, (1esfcrncd and lo·::ntcc1 no ag to mini11i:rn 

to the extent practical the likelihood of their simultaneou~ 

failure under ope.rati~HT and por;tulatc(l accL~0nt and cnvironmcnt41 

con<li tionn. '' 

O ~·!ow, ,.1onld you read the rest of criteria 17 

to yourself nnc.! tnlt rn.e wl1ethcr yon sec anyt!·tinq in there that 

requires VEPCO to place the North ~.nna - ~~orrisvillc route 

s~parate from the~ ~lorth Anna - Ln<ly~r:ii th route? 

n No, ~xaent there is no dafinition in thi3 

cti t(:ria as to wh'1t cons ti tt~tcs two physicully independent 

circuits on an existinCT riqht of. way. 

I woul1J. point out to you, Mr. Kipps, th3t at 

the time thr:: trar.muission li:n(~ rout"'.!S W<?.rc under study, in 

conjunction with the \fort~ }\:rn.1. power plant, that this criteria 

had not b"'.1en est.Jblis~~d, and 'lt that time the !'i.tomic Encrqy 

Commission indicated to us that the snfet•r requirements were 



eatisficd with two transmis ·don linos on independent :r.iqhts of 

way. 

This was n cri terL'l whic~ they in!3istad upon 

when we dcvclop~d our Surry Nuclc.-:.i.r Power Pla.nt. 

c-, f<. 7? · I 43°i- U-/<../Q:J 

Q And G~noral l"laghrn Cr!terin ':'Jur.i.b~r 17 spccific.tlly 

states tha.t they do not have to bo on sep:iirate riqht of wny. 

'A. Th.1. t' s riqh t. 

() You do h;ive to ha.ve two coming out for safety 

reasons, but they do not ho.vc to b~ on sepE\rate riryhts of way. 
J .• 

I\ What the thing Rays i9, "Not necessarily on 

separate ·right of way." 

~'\nd it does C·Jll for two physically independ~nt 

circuits. 

Q Don 1.t you hl1ve planned two physically indepena<¥nt 

circuits comina ont of the Nort?1 Anna plant? 

·r-.. The right of way f.ror:l North 1\nn::i to r .. adysr:\i th 

h wide eni:n1(Th for. the installation of two 500 KV transmission 

lines. l\ tower failure on onG of t:11~ Li.neg, if 5.. t i!l in the 

ot~H:~r li:-i.n, th<~ other line~ wi 1 l '·00 ~-a}:er\ 0•1t of gervice £1.t the 

S\'lme time. 

it, if vou 1 1.1l~ a fail-...1rc of tl\1; :l'.'oundntion, .i.f you had a failµx:¢ 



of the structure, for a1~y rt.)::i.son ~v11.:-1tsoc.vcr, if ·{oll h:1d a stntit. 

wire burn dm-m, 1.1a:! to li(.ih~:ninrr, "'·nd it c:>.user-r fl. fl:ish-ovcr ' 

that wouh' hm.·n t.h0. con<ln~to:r:r.> (~.o~·'n., th.1.t \d.c1t."'. riqht of way 

doe9 not r.1e~t this cri ti:,.rin.. 

Q r;on't you propo[;c;, 21t t~1~ pr0scnt t.irne, to havT 

two ~00 ;~v li:-:.f.~r, parallolincr co.ch oth~r going to Ladysmith? 

A That is corr~ct. 

() J!ou d•.J you squnre thnt with the an~wcr that yo1~ 

coulc.ln' t nake the Morr,isvil le line <?.l~o go in the snme directior' r 

or in li~u of tho one t:h.:lt procccJs on up north to Ox, or 

wherever it goc~? 

~ If you instnll three 500 KV tr~nnmission lines 

on that right of •,\•ay f:r.orn !~or~'l lumn. to Lndysnith, nnd you had 

a common right of way.outage, which is a recognized criteria 

for studying the reliability of a trannrnission system, a common 

catnatropho on t.!u1t right of '·!.:tY -.10uld then leavo yot.:. with only 

one transr:iission line for four generating unitri, but in ndditiO!l 

to th«t would have a Ii1Uch more r::crioun impact on a loss of 

electric supply to t!ic :Torthcrn Vircrinia area. 
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COHMISSIOH:E' t SHAHNO!l: ! tnke it everybody 

in fairly oriented to ~le m~p. 

You T:'l().y proceed, Mr .. J~lpps. 

BY MR. KIPPS: 

q ~r.. Rlco, c.U.rccttn..,. your att.C!nt!on to this, 

the Frodaricksburg - Spotsylvania National M.'..l~.tar:/ Park, at 

or abcut 7"toutc 3, Mcr.nws Drivf!, could yoti. tell rne Hhether 

VEPCO's transm.i~:J!on line, oxisting tr.an~m.tgaion line, 500 KV 

line would b~ visJ.hle from th."l.~: ~ite? 

O Is tho adv~rs•~ environmental impact of VI~PCO' a 

existing 500 'YN t.r!'lt'l~mi~'3.f.on line froM Ladysmith to Bristers 

in th!:3 f"r(?derid~shurrr !-Tationnl Mi..lJ.tn.ry Park area mf.nimal or 

substantial? 

A 
r.cncr~lly spenking, 1. would gay it wnn minimal. 

Q nirecting your attention to the Salem Church 

• i ti Lad.,s?!!.i th - nri~ters 500 I~V quadrangle ·~1are \TEFCO ~ex s .n.g J 

lina crossea P.oute 3, an you know who owns the land on which 

V~PCO' 8 l~.nc is located ju.,t t:1d.nr. to its cror.rnin11 Routo 3? 

A I u!)dcrstn.nd thnt. you hnvc n joint interest in 

sbmo proporty therfl. 
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Q Hould I be correct in saying tha.t the only. 

t-t-:o chnngca n.'l<lc by v::PCO rror.1• the prnliminary route st~l~cd 

by thic c:iJ of 10G9 were those arountl L'le Gorr:~nnn Colonies nn<.1 

the Pigeon nw1 Pa~k and. the nost recant one moving it atill 

further from I?i1;con nun rurl".'? i\rc thc:.:c the only three? 

p., 'I'hat's right. --I t.hiRl: I poin't:Gd out, thoti<Jtr, 

C \4Z. --P. 14-(,S] 

touch with you. Yon are ur1 Joubtedly aware that there have been 

further survey acti ,,i ties on behalf of Virginia El~ctric and 

Power Comp~ny in an effort to assure that the final route 

selected for this line will T':\eet the highest engineering 

standards. 

"I am now advised that the power company has 

concluded that it should· adhere to its original route with one 

alight modification. Thig modification will take place in the 

vicinity of th~ property owned by the Memorial Founclation of 

Gcrrnannn Colonies, which ia an historic site. No other changes 

will be made on the original route of the proposed lin~." 

Q J\re thoa~ two paragraphs correct? 

1\. To the best of my knowledge they nre. 



no·v c<~.n you t..:J):e ·'.:.llo.sr~ •)'11·1·,,,lfncr. into account 

report:'! 

r'lK:h of '!:hat :l:nf:orn::ition was liftod verbatim 

and P•1t i1·).,.,,, -'·',·····"'-· "'"'.·.· "';.-r._ c"'·.I'.···.~... t.', ....... ·.' " .... ,.~ ,.,,,lttll""'l 1·,,.,...,.,.r'·mcn4• """li lelin""'-•- • \. L- ' • - - • J 1···1 .J.. ~- ..• .... . • '" ... "'l .... ..... • ..... '-.~.. " . ... ::> , 

Klppn. r:xh~.bit nm:~br::r. ::. I Unib:d f.tnte:<:i D<!partrncnt of 

on th.0 Snl0F1 Church PNHYr.voir rr:oject, n:~c"tc in 

COOp(;'!!":"\tion witll th~ Wntcr Qu.,,lity OY.'fic".':'! 1 :Envlromn~n~nl 

Prot~ct~.on Jl,qoncy and Netional M~.rin'3 FiCJherles Servi{:e, 

BY MR. J~IPPS: 

Q :r cH.rect: your. attention to Page 18. 

Houlcl you rea<l the marY.e::l nC\sru1qes aloud? 

h "Tha R~ppahannock an<l Rapidan River~ possess 

the f ir•t colonial seti;lenteJli" exceptional hir.toric vnluc:>$. Fr0111 

until after the Civil War, the two rivers wore a'lenues of 



0 R~Rd the next sentence, would you? 

A "Detwccn 1600 and 1658, the P.a.ppahannock and 

its tributal:",r, tl1o?. 'Rapidan r b0ca~ " principnl vehicle for 

discovery And settloment of Northern Virginin." 

Q Okay. I dir0ct your attention to Page 35 an<l. 

38 and ask yoa to rt:!ad those: r1arked 'passages. 

A Sturting wL .. ~.1 "altorn.'ltivo devclopm<::nt"? 

0 Yes, sir. 

JI. J\ll riqht. 11 Scenic ri-.rcr al tt'.'!rnati vo: 'l'he 

portions of the Rn~pahannocl-: r.md n~pi<!nn nivcrs affected by the 

reservoir project hnve been found to pos3csri outstandingly 

rarr.arkablo qunlities. The3c two free-flowing river areas, 

along with their irnrr:edintc environrncnts, rr.ect the criteria 

for inclusion in the t!ntionnl Nil<l and Scenic Rivers System. 

The Virginin Cornf"lission of Outdoor Racrcati.on has.also identifi~d 
portions of the rv:i.ppnhnnnock arid Rapidan Rivera as worthy of 

preservation in a nntural condition in n Virginia Scenic Rivers 

Systom." 

Q Would you continue to the next 'i:;entence? 

A "Those actions were the bai;is for tho Sccretartes 

of Agriculture ancl Interior to jointly identify under the 

provisions of Section 5(d) of the Nild and Scenic Rivers Act, 

the P..appnhnnnock Rivor from Tic1cwater to R"3roington and the 

Rapidan from its confluence with the Rappahannock to the 

community of Rapidan." 
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1\ "":hrne l'!lL"ljor rccrcntion areas nrc proposed. 

These would be cor:'lplcnentcd by 13 $t1nller !lat.cllite recreation 

areas. Spoc.tal nttnntion would be qiven to improving access 

to hictorir::~l si t~n and rcstorinq nnd r.nintnining these arcn.c; 

10 ns to raaxiMi ze the ricl-1 hi3toricnl values." 

Q !,ct r.-e just swiftly read a couple more points 

that I want here. 11 Ext:::?noi,1c trnil nystcr"o would pe provided 

joining historicnl points nnd recreation areas. Comfort statio~s, 

family, priria ti v~, and group carnpinc:r facf litica, parking facili ~ieg, 

, river nnd tr nil cccens, take-out pointn, visitor centers, picni~ 

areas nnd pn.vi1:io::13, archt:!ological nnd nnture study trails, 

; ud trail rest shelters uould be incorporated into the pnrk and 

aatellitc arcnn." 

BY MR. KIPPS: 

Q "'f.'hcfi~ would be dn\7elop~d in the interest of 

providing a r~crention exr~ri~ncc in n nntur~l n~tting within 

a market nrea where :rccrcnt:l.on: dmrmnds aro high, whlle at the 

same tiMO mainta:tning and cnhnncinrr the natural and historical 

v·aluce of the rivers~ l.o~t for cntablinhing this nrea as a 

unit of the National Hild nnrl ~c,,nic l'.ivers Systeras is Mtimatet 

to be about t.12. 6 r-dllion." 
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Pr.. P.~.c~, :r ~·01.11i:1 like for ~'OU to road the 

marked ptrnsarya on T'aqc (:(, nn(~ 67, cor.m~c1:1cing ':ith "Virginia's 

free-f low:lnry Rnppn.hnnnocl~ ni vcr. 11 

7\. "Virg:tnin 'A fr.,"!!o-flowlnry Rapp<-lhtmnock River, 

trom Frcd0.ricksb11rc; 3:, miles up to the l:outh of th!'." Hn~(!l Hivcr 
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1478 

near Remington, and 37 Miles '.)f the tributary Rapidan constitutE 

~ unique scenic an1 recreation rosource of national stature 

close to large urban areas. Tharc is no substitute or equivaleJt 

resource. Nono exists that can fulfill. the specizil role of thii 

reach of t.ho Rappahannock - Rapidnn in enhancing the quality of 

life in its ragion. The nearest alternative offering a somewha1 

similar experience and scene ia beyond the Blue Ridge and ia 

different· in character. N'o other mnjor urban centers along 

the mid-Atlantic Seaboard have, within an hour's drivo, a 

river resource so beautiful nnd secluded, fraught with natura+ 

and historical values, the character of itA flow delightfully 

varied <lnd useahle by anqlcro n.nd boaters from novice to expert 

for a major part of the year. Theso vnlue:J have been found by 

the Bureau of Outdoor ~ccrent:ion to merit th.is river's inclusioi~ 

in t."le national Wild and Scenic Rivers Syster:t." 

Q Now, Mr.. Rico, the designation of ·those two 

rivers for. inclusion in the national Wild and Scenic Rivers 

System di<l arise after VE!'CO hn<l s11loctad the route. 

Do you think thnt VEPCO's proposed cronsings 

of tho Rnpidan and Rapp<l,hannoc'k Rivers require further study 

in light of the Federnl.Government'n proposal to include these 

rivers in the HationC".l Nil<l and 5conic Rivers Systcn? 

A Ho, I clon't think so. 

Ne hnvo worked very QXti:m::dvely with the 

Commission of Outdoor Rocrention in the State of Virginia, in 

TAYLOE, ZAHN & ASSOCIATES 
CERTIFIED SHORTHAND REPORTERS 
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C 1~. ?. lY14] 

the location of our crorrnin,JS of the R:J.ppahilnnock and the 

napid.~n ni vcr3, p~rti.culnrly the crossing of the Rappahannock 

River waa !le lcctotl in order to hw.vc 11 crorrning with a rninlmim 

length. 

It hn~ t~1e lcngt ~nount of int~rf.orcncc with 

propci:H:?1.l r;ark ::d to$ 1 p~opo!lcc. by .outdoor Recreatio!'l, and along 

the n,;.,ppnhnnnock r.i ver. 

I tldnk "'7C have been very sen.Ritivc to the 

fnct thn.t t1Hl"lf.'! nre ri v~rn of none nirynlficanco. 

Except for the $3 million pcnnlty, would th.is 

alternnte thn.t you consi(lm:ed hnvc been acceptable to VEPCO? · 

c.i.n • t you st<ttc nn opinion on that? . . 

A Yes, except that we don't mak~ thonc kind of 

exception~. It lo not prudent engineering. 

To answer your qu~stion specifically, if the 

cost of conatr.uction of tr.an$r.t!~aion faciliti~s were not a 

consideration, this i~ an acccptabl~ alternative routo. 

Q EY.cept for the $3 million? 

n That•~ rig~t. 
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Q So yol.l agrE)O thnt the 500 KV adjacent to the 

e~d.sting !lristcrri 500 Y.V line would meet :icceptable reliability~ 

h That's right. 

Q nut could ycm al£Jo accornodato a line olong the 

Robertson Run route which \·ronld not substantinll~r ndversaly 

affect the national pnrks? 

!\ In my opinion that route doesn't acriously 

affect those parka. 

Q Thank yon. 

In VEPCO' s !1ppU.ca tion :lul'!'.ber 35, there is a 

reference, at r:xhibit 3, Sheet 2 of 3, to obstacles, to t.'le 

acquisition of rinht of way northw.1rd to !lristers parallel to 

the existing T .... adysmith - Briaters 500 I<V line. 

1~01 
. ..r, there h ;.~ alrondy teen testimony, I think, 

covering that, anrJ I dnn't want t0 bAlabor it. 

"-:r.~ t 11os0 obstncles only a barn, two sh~·3P 

sh?.ds, and & rnaintcmanc':'! bu:lldin')'? 

1\ That'~ correct. 
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1\. Rcsponsn: "I'f thn North J\nna - Morrisvillo 

war<? to parall·.'?.l the J ... a<lysmith - Rrl~ter.s 500 RV, the applicant 

could tolerate ti1e loas of both 500 KV lin~~ siroultnnnously 

with nn ovarlo.:icl on the 230 l~V ~lrnont - Possun T'oint line. 

Thia relocation uoulc1. make it necessary to build n 23n KV line 

from Bristers to the f'!orr:l!'3villc si.tc ff')r ~xtenr->ion to Pcrningto* 

·and then in the late 70's and ~arlv 90'n it woulrl be necessary 

for the applicant to er.tend 230 KV from tha Morrisville locatiot 

to th~ North J'l.nnn Power Station to supply local loads in th<lt 

area as it devoloD~. It should be nointed out t!'lnt the loss of 

both 500 I~V linen digcusiJcd \m(for It0T'l 1 nbove can be tolerated 

only if th~ Ht. Storm - r-~orrisvill~ 500 KV circuit were in 

service." 

Q J\nd we could st1bstltute ~ri~t~rs th('!rc for 

Morrisvi,llo, could we net? 

J\ T1nt's right. 

BY MR• KIPPf.: 

o can VBPCO now justify a ~lorth lU1na to Morris~itlc 

230 r.:v line ·fn addit:ion to a 50'l KV line to nr:i.stcr::; or Morris-

ville? 
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A You rx~an tl1:1 nctunl conr;truction of the 

trnnn~isaion line a~ such? 

r.. Ho, sir. 

0 Ion't it pogaihlc th~t the dc~ffn<l in the late 

70'!!! nnd 0cirly 80's would not jm~tify n 230 KV line in that 

area? 

A I suppose nnythin0 19 posnihle. ~ased on the 

load rrrowth firrurc::; that. WC'! hav(' from th~ coop~r.itt:l 1.re in thig 

area, thcJ:"~ is every i.ndication th11.t t:'.he lond will qrow in this 

area <!.ntl rcl!"TtJir<:? ~orv!co f'.!'."o~ tr;,nsmis~ion facilities that· 

aren't o~i~~in" in the nre~. 

Ye~, it in ~ntircly po9~ibl~ that this might 

not happen, hut it \muld ho a violntion of all tho load trends, 

historir:al loncl trends th:1t WC' lmv.; o~:cr a good m<i.ny period of 

yoars. 

DY MP.. KIP:PS: 

Q Is ~~ipps_' F.x!dbit number 9 a copy of the 

calculations wh5.~h yon subni ttod -- c.Hd you submit 1:5.pps' 
I 

EKhibi t !TU:mb~r 9 to t.hc l\.T':C? 

1\ I th5.n1<'.'. i-m submitted then to the P...EC. based on 

your request to the N:::c for ti~N1, y0s, si:r.. I didn't subr.d.t 

them. Our ~ttor::iey di~. 
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0 Do these f ivc pnn~n of calculntiong represent 

tho entire set of wor'~ rn.per.::; usc::l ~y· you to ma.kc thr..! estimate? 

l\ T:lcy Jo. 

Q In d~velopin" your ~2,354,500 additional lino 

cost for tlw !Jorth Anna - MCJ:risville lir.c, for the i1obertson 

Run ."llterr.ative, you nnc<l ~1!30 ,00'.) a r1ilc for line cont fo::: a 

500 I~V lin•:::. 

Q T!ould you tell U~> Wh.Ct.t is l!~Cluded in t~\ilt 

$150,000? 

'fl. !~1cJ1v1"!'-1 con~uc to'.1'.' co!lt, t:owr_•r cost, engineeri1~g 

cost, co:.struct.i·:m ani:~ l.'lho~, all M~terials, everything except 

right of way cc)st~3. 

O l\nt1· w!1n t \-ms t.hc. source of your build-up of th+ 

$150,000 fi0urc? 

1'. ~ur scner~!.l c::rericncc nn<J c.."!ctailcd estinatoa 

that we h~vc been u~ing for rrcpar1nq cnti~atc~ for the cost 

of transmission faci!.itic!; for suhMission to our noard of 

i 

olrector:J. 
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Q Docs tJ1is in.:.;n.n that the $2, 000 an .:icre nssurncd 

t~1.nt tho land contiguoos with the c'd.sting Lady;.;~_th - Brlsters 

500 KV right of. KZ'IY is the sumo vnlno as thnt of the new right 

cf way fro!!\ !·forth lmna. to Morrisville? 

A In the same genbral charnctcr of larid and 

' land vnlur::?S, in r.t'/ op1nion. 

Q Do you think thnt is a rcasonrJ.blio assumption? 

!i. ':'hnt what ii:t a rea!Jon:'lblc as:Jumrtion? That 

the land~ .:1ri..~ d.tnilnr, or that thnt' s a reaaonable figuro? 

Q- No. If the l.~nd V.:llm~ along the existing 

right of way fror.'., sny, r--><"ldy~!'fli th to nrtstors is $2, 000 an 

acre, if you expr.nded, is th(~ same ,,_s wlvit lan<l value would be 

if you went ten ~ilos awny and took a new r:tght of wny, per ~er~? 
r. In rny opinion I think this is a reasonable 

approach to thi~ type of -l?!FJi.:irnnting, yes, sir. 

Q !'htt it ia your considered opinion that the 

value of real est~te contiquous to the md.sting Ladysmith -

Bristors SOO r:v line generally is equal to tho land t~n miles 

west and not contiguous to that line? 

'A I wou.ld oxpect to pD.y abqut tha sn~ amow1t 

cjf money !n the r.nne situations for ricJht of way on both lines. 
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I'm ask.inc; you di J V~'PCO consider u~dng tho 

existin~T 500 !(~r r1 qht of ,,my frC"nr1 J,'1.<ly!>mi th to Driaters for its 

north-south line which it: now proposeo fror·1 North J\nna to 

Mot"risv:tllo? 

Yes or no. 

A rio. 

comussrormn SHN·JHON: Mr. n.ica, do you 

unrlors t<in<l it? 

THE r.·~IT~ESS: My ans~·r~r is no. 

BY MR. KI?PS: 

O You did not? 

P.. ~o. 

Q · Did VI:PCO consider n1.:1ning a parnllol trc111n-

mission line adjri.c'.~nt or cont~.rrttOU!:I to the Ladysni th - nristcra 

right of way for thin 500 i'::V' l inc that it now proposoA to run 

to Morrir:Pdll~? 

J.\ .No. 

Q r>j_d ~I'CO consider. upgrading tho e-,cinting 

500 RV line from Ladyor:i~_th t.o Bristern <lf!j n substitute for tho 

proposed Mort.:h 1\nnn - Mor.risvi 'tle line? 

!·~o. 

Q Wh.i.t 1 wonld lH:r, to take a few mo~nts to do 

is just trace for a mom~nt how much consideration you gave, or 
r 447 



Hr. Rice·~ - Cross 1517 

VEPCO gave, to environmental factors in locating thio line. 

:Jow, I woul:J lil:c to start '·:ith the property 

t.'!v::i.t r mm en t.hc Rs ppahannocJ::: r.i vo r, which is in the uppar 

p-:>rtion of !~ipps' r.):'h.ibt t 3, uppr::r le ft-hund corner. 

comuss10m~R srU\'·!~~oN~ What couaty? 

M~. R!PPS: In Culrcpnr County. 

Q T~C you fnrdl.t:ir Hi.th th."lt property? 

'ti. I knou aprr.o-;dr.i.:i.tnly Hhcrc it io. I've flown 

over it. I hnvc bacn clone to it in nur ~cctinn in 1969. 

0 'T'he point nt uhich VE1'CO propocc~~ to cross 

the river i~ n hi~h point, in it not? 

'!". That' i:: corr~ct. 

Q Is it net en':": cf th~~ h:tc1hcst points in the 

cntin~ area_? 

~ It probably is. 

Q 7\nd t'10 cntr~.ncc to rrr1 property, \·rhich is off 

F.oute 731., ,1n you kno~·' appro::drnn.tcly h:-:m much footage I have 

on noute 731? 

no. ~ rat.~er small footage. 

Do you racnll \·~here the lino •;Jould crosa my 

property? 

'fl. If I rr~c:nbr~~ correctly, tt crocs~n your 
---· ____________ ,, _______________ --·-··-·--····-·-------·----------' 
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Mr. !Tlco - Cross 1519 

------------------------

entrance rond to your pror<:?rty. 

Q So that I cannot qet into it without driving 

under VEPCO' s propo,N1 line? 

A Thri.t 'g trne. 

Q Do you a.qree th.!1t the point at wh:f.ch the 

proposed line croe~es Rout~ 731, nnd on to my property, is or:.~ 

of the hlqh('!'.'!t pcints in thltt g"'.!ncral nrc,,.? 

that pllrticul~r locati.on. 

C0~.MISSIOUEn SH~lNO!-l: Now { by p?:O~osed 11n~, 

Hr.. ~irip~, you a:r.0 tnlk!ng about t.ho r.·rorth Anna -

Morrisville line? 

~~R. KIPPS: That is right, Your Hont>r. 

BY MR. lCIPPS: 

Q I t.l-:.i.nk ff. y"u a~ce!'t the conto1J.r fiquren on 

the map aa substl'!'nti.,.lly correct -- would you examine. it and 

seo wheth(.'r i.t i.~n •t th~ hig~-v~et poi~t in that nrca, Route 731? 

Somethincy in t.hl'.'! arer.i. of .'.'ibout 300 fe~t ~hove sea level? 

A Ye9. I see Ell!'.?Veral areas in t:'le vicinity of 

Route 731 of el~vation 300. 

Q H~w ':a.11 would ~·o'l.:'.r towers be at that point? 

'A. At which ooint? 

Q 1'. t t.'1'?! point where you--c-r_o_s_s __ rn_, y_p_r_o_pe_· _r_t_y_ of fj 
of Rout~ 731, approxim.'\t~l~,? 

L ____ _ --------------
TAYLOE, ZAHN & ASSOCIATES 

CERTIFIED SHORTHAND REPORTERS 
VIF~GINIA RFAC"H v1r;ir 1 :-.' 1 "' 

449 



I'm not asl'.inq exactly. 

'l'. I tt~ould ht!vc to look spec! fically to find t~n 

height of tl\~ riv~r cro:<J!Jinq to .. -.•crtl. Th•.! avcr:\ge h~iqht of 

the tangent tom~~s in thnt c.r".:!::i., if ! rm1e~ber, are ~-n the ordnJ 

of !Hi fN·t. •rry,,,.. riv~r cros!'linrr tower ig coneidorRbly higher 

thnn thin. 

stream for, nei.y, n -:-n!.1'9 o:r. ao or mo,-:c? 

I 
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Mr. R:~. '::~ - Cross ·1521 

r··-------:---- -- . --------· ·--· --·- ·-··-·--··-·-·-------------·----·----------------~-

Mr. Rice, at t..'1e point at which W1'CO 1 9 

proposad line cr.o~sc::s Route 7Jl, nm! enters onto ra'f property, 

how f1r woulc~ tJ1c r~.ght cf w.~y be in hllck of ,1'.rchi·~ Martin 9 o 

prc.?!:?rty? 

J\r~ you. famtl:i.nr 'ili~h th~t.? 

i. I !::r.ow ~:here t~~c pro?~rt.y i.r;, and I don 1 t 

h~vc eny Man~urcn~nt~, nnd I can't an~wer ~1nt quegtion. 

Q · It would be lcsr.: than, S(!,.'lr 200 fe~t, though,. 

wouldn't.:. it? 

A I ~on't know. 

0 r.n~ ycu f'nrniU.nr '-Tith the location of Mr. Alle. 's 

hounc? :t t!d.r.i~ h~~ '!3 the ~cr.tlcnr:.n Hho~c home we met in. 

A In n 0~ncrnl ~nnner, yen, I nm familiar with 

the residencci~ thnt .'.1ro in t!11~ nren. 

Q How r.iuch in front of his houae would the VEPCO 

propo~ed li~c go? 

r, I c<'.ln't nnm-:cr that question. 

Q .:".<";"ain, do y~u th:!.r..!: it wmtld bo within a eoupl. 

hunc.kcd fc(~t? 

7\. :i: woulc think so. 

Q Do ~·ou rccoll the!t one of the le.dies in 

~1·,-~ ...... ,) . Pr.n..ncc"! ~~.:!rtin, I believe, 

who had a lot· o'\•or. whlch sh~ -·-- over which VEPCO propoeed to 

put the line? Do you rcrncr.bcr th~ t? 

TAYLOE, ZAHN & ASSOCIATES 
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Mr. Rice· - Cross 1522 

bOU3Ce 

Do you recall Mr. Ynger, !{Oland Yager, whc w~s 

nt that n.eeting, who h:'.'ln a home dmm b€!low the proponod. rout.e? 

r.. I r<:'r.lelT'bcr Mr. Yager. I couldn't tell you 

~lerc hig reBidcnce is. 

Q The c:rnct locnt:ir.n1, b~tt he doos have a home 

in the l)enex:al nre<l? 

.,._ Yes., 

Q Do you remc~ber George Walker, who hns a homo 

in tho M?:'.aton prorerty, alt'.lo in tlw <_;cnf!ral a rca? 

1\. Tlrnt iB n nanc I do not renornbor. 

Q It is truo, unlike much of the rest of your 

prc.iperty, i!3 it not, that t.ho route crosging 731 docR impact 

on heroes and rosidencP.s more than P10st of the rest of your rout 

doe a? 

r-. · Tlllklng about. a group 0f home:J as a whole, yes 

Q Th<in}~ yciu. Vllion VP.PCO cros3eD Route 610 in 

Culpeper County, t,.rhi.ch is n m~.~.c or so fron the rivr..r, it 

crcss-::s rn::n.r. wh0.t !..s r~cfcrrcd to ~c: Kipps• r.,chi!:>it 3, Culpeper 

Lookout To~.;e~. 

j\ 

Q 

'That .ls a fi.J:c loo•-:out tower, isn't it? 

T!rn.t - ~ correGt. 

1 

What i~- tlw-~~pr.o}:irf':"~-c height of that tow~ 

TAYLOE, ZAHN & ASSOCIATES 
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do you recall, or C.o you knc.~? 

l\ I don't know. 

2 I5 it a hu~1drcd feet or thereabouts? 

h I had the information at one time and I hnvc 

misplaced it now. I don't know whst it is. 

Q I:; t 11ut o:rn of the highost p::>ints in that 

general 1u·'..'i\ of Richt!rdnville, or:, for th.:lt natter, that genera: 

a~oa of V:o county? 

Q Hhat ,,·ould be the approxir:iato height -- 116 

feet, ig thnt the --

A Of tLe tangent toi~c~rs in t~o..l t 3rca, yes, sir. 

That is r~ good, .:nrera~;~:- tower !vd.cJht.. 

Q Iio you knew whether the existing lookout fire 
I 

tower ca Route GlO if; visible froIYl across the Rappahannock Rivet 

ovor :i.ntc: t:ho Gi.mmc~ntucl:: area7 

1\ I don't kr~O'i" thn t f ror.1 my o~m porsonnl 

'observations. 

Q Hi'.lR someone n<?t~e thnt allegation to VEF'CO? 

458 



BY MR. ~>PIVEY: 

Q Mr. f'ico, referring to cr!~2, if t?lc companies 

were directe~ by the Cor.t11i~nion to choose '.'l route which would 

parallel the exis t!~(f ~U:. ~t.orr.'I to Doubs to Loudoun, what would 

be requlrcd to than !i"3rv~ t!"le area in and around F'ront Royal? 
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Mr. IU ,:_·'.e - Redirect 1S30 

1\. What would be require-:l in that event would be 

to take one of: those lines, either the c:<i9ting lino or the 

new line, and break it in two, extend it down to the area of 

Front Royal and tak.-.:? it back up to the Front noyal ar.ea. 

In effect, you woul.:.1 hn.ve to make tha line 

approximately 30 miles lon~er, and I believe Mr. Wecko testifie 

that tlrnt 11ould result in a $~ million additional o:<penditurf! 

for ser~?!ng this area, which wouldn • t be r1.~quircd if tho 

Ht. Stor1~1 - Horrisv!lle line .i.s built as we have requootod. 

Q i~ow, wi t.1:. rcapcct to the 300 l~ propos(;'l<l from 

North Annn to Mm:risvillc, in there not .another facility propos d 

in there ulno? 

1\. Fror.i Horth l' .. nna to Morri11villc? 

o· Yos, sir. 

1\ We nnticipntc: the nceu to put a transmission 

facility, 230 I·:v, .bct\·.•ccn north lmna nnd Morrisville in the 

late 70'a or the early 80's to serve local load in this ar~a, 

and also \l! th the possibility of h::P1inq to uAo thollc same 

facilitie!i for rcinforcinq tho Chnrlottcnville - T>oaeum Po~pt 

line b~t extending transuiasion facilitica from a point on the 

Nortl1 l\.nna - l!orrisvillc line over to an oxisting 115 KV qclive 

point known a.t> r.ocust Grove, which :r 'rn not su1·e wh.t:.t cooperativ 

it is inetallt:1d for, but I thlnk it 1 s '/-lortJ1e::n Virginia Electrir, 

Cooperative .. 

O Is it anticlpat<::d th.cit that line will be neede 
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irrospoctiva of whether th·· propo3ed 500 facility qocs '"ia 

Lady3mi th to I"lri ctero or up the rim·~ proponn<l route, r.obcrtson. 

Run, e.ncl over to the r.ac.1ysr:i.i th - nrister~ route? 

n Thnt ig our contc~~ion, th~t we do need 

tra~sminsion !3ciliticn in this area between the Charlottesvill~ 

Rcr.d.ngton, 115 corridor; and qcnr.rn.1ly the "Richmond - Frederick~·-

burg - ror: :m:-.1 Point corridor, ,,·hich ~n.s :!.owor vol tagc, 115 and 

O '·1r. r~ce, I woulr.1 li~:e to hand you l'~ippa' 

Exhibit. 2, whic!l .'lpparently is .3n ~xccrpt from Criterion 17, 

10 CFR, ·and I b()l icve Pa.rt 50, an.(1 ask you if you would r11~d 

into the=' n~cord the la~t r<~l:"<l.(Jraph of. th.:it Criterion 17 I 

beginning "provisions." 

l\ All r:i9ht .• 

I 'n reading fro:-:'. Pi.\gc 27!J, stnrting with the 

fifth f.l-:'1r.ngr.nph froiri tha top on the lcft-h~nd column. "Prov1rs~4n~ 
sh<'-11 be included to rninir.;:l~c the probability of loging electriq 

power from .:iny of tho rcr1alning suppl~_cs ~~ a rem1lt of, or 

coincldcnt. ,,rith, the loss of powc:- generated by the nuclear 

p<YvN.1.r. u!1it, the less of poNor f:::c"1 1:hc tr~.nsmission network, 

or the loss of power from t·w onait0 electric pow~r supplies." 

'1 Mr. Rice, arc you familiar with tha Final 

Environmental Statement fil0.d by the J\EC, particulnrly the 

part that commented on the routinr:r of the trnnomission lines 
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out of the Horth Anna gtat:i.on? 

A I nm. 

Q I reft.~r you now to Kay Exhibit 5 and ask you 

if you wonld ·read int.o the reco!"d t..~e cor.r.mnt by the 1\EC found 

in Parnn,rnph 10.4. 

'/\ l?ar?.graph 11'.'t. '1 r1~ad::; thusly: "Good practice 

dictates thnt the m1nlber and width cf trangrnission corridors 

be minimized to reduce ~coloc.rical impacts as well as costs. 

From the standpoint of reli;i.biU.ty, however, two circuits which 

carry a subgtantinl percentaqe of the pow~r supply· should be 

widely sepnrt:i.ted 30 th:lt i1 fallinrr tower, nn airplane, or a 

lightninc::r strol~e will not d~.snbi0 both circuit9. Tho Staff 

believe!l the J\pplicant h.au propcrl v follow(~d thlrnc concepts 

in choos~.nf'.! 500 KV r;ither t.h:m a lower voltaqe so as to minimizf

thc nt~mhcr of circuits requ:t.red to cn.rry the power generated 

Qt the eto.tio~, and in planni~vf for three ncparate right of way 

for the four 500 KV lines." 

TESTIMOUY OF Jll\RRY E. HUTCilINSm.t 
~~~~~---Mo...;.;;..;;..;;;..;;;.;.;. 

.C-:T~. --P. 1$CoD] 

Q Plcnse ntnte your narec, plcan~ of residence 

and occup<ltion. 

A My name i3 I!arry ~. :rutchin!lon, and I reside 

in Greensburg, l'n. I am the fi:.mior r~ngine0r, survey Projects, 

for the l\llcqhcny Power Scrvic~ Corporation (l..P.SC) which 

provides eng.incering, construction and manaqamcnt services 
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for the .. ~.110.<Jhcny rower Syst.~n ~nd i.tg subsidinry companies, 

Monongahcln. Po~;c!:' Co~pa!'!y, The !'ot.omnc Edison Company, and 

West Pi:mn Power Co!!lpany. 

Q ~n1.J. t nct:!10us arc usct1 in the si.te selection 

c;:if tran~nnir;:::; i.on line routes? 

!, The tcrwinals of the line Cl.re defined by the 

Tran~mission Facili ti·~~ ,Planni.nc; Department of l"IJ'SC. The 

are.a between the terminals i~ !3tucUed, using u.s.c .. s. topographtc 

maps, aeri.'ll photo:::, tl'.,.~.:i.~io:-{ :--:.:::m, ::oning rt~1ulntions and rnaps1 
anJ local or re:i;:rional n~aster d·~vclor.:i11cnt pl~ns. 1'.1. tern.ate 

prcli1~in.:iry route~ arc selected ~nd an on-si to rcconnaisr;ancc 

is made. The rout(.::S are l.'lid out to conform to guidelines 

issued hy the Federal Powor cm:unii:rnion (F!'C) in its publicationj 

"Electric --ro·.-~er IJ.'r.:msFliss!on nnc'! the r.nviron.riont," nnd is3uctl 

in the joint publication of the P. s. DcpartMents of Agricultur~ 
ancl the Interior, "r:nviron:mcntal Critoria for Blcctric Trann-

mfa:sion s::tstcr:m." :r ... oc.:i.l and stu.to gov\?rm'1cntal ag~ncics tlre 

ccnsultod a:1d arc as}~cd for. information which hna n bearing on 

the seli::ction of a finnl r2·';..ltc.. Usinr; the inforr<lD.ticm fro~ 

thcs0. ~our.cc:>; ccnsi.d0::-a tion is gi von to future and existing 
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land ur;c, topography, n.c9tJ1,;tico, trtm~!ni::wion syntc:n roliabilily, 

saf¢?ty, and economics of lino construction and ma.tntenance. Thq 

CJ.lterr:.ate~ ilrC refined t::.lV~l 0.V;1luatCt.1, aw~ .:l f.innl routa is 9Cle4ted, 

Q iThat .ts the scope cf Poto;:iac :Cdir.vm A.pplicati.0·1 

entitled "l\pplicntion for .!\pproval n.nd Certification of Ht. Sto 

Morrisville Tran~nission Lin~?~ J 

!1.. The P,lleghcn7 Po·.,·3r Sy;:; t.-:!!'1 prcr>osc:s to constru1t 
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Mr. !1utchinaon - Direct 1562 

r---------------

a portion of a· 500 KV linf· l.Y:::twP-cn vr.PCO' s Mt. Storrn Power 

Stat5.on anu their Mor1=invillf! f.: 1.1l:·'Jt"t1.on. Monongnhn.la Power 

Conpany wlll build t.he snctlon frm·1 Ht. ~torn to t~••:! Virginil:l -

ffeGt Virginia line, an<l Pctoma~ E~i~on will construct lG.l mile-

of 1:1ne in Fri::dcrick County' Vlr.~~11da I <'mt1 1. g nile3 in m1rrcn 

Coun~y, V:lr (;inia. 'J.'lw rout,'! o( th:~ li'nl' .ln Vi r~:!.ni'-l ifl sho;.,'ll 

on E;~h:l.h.i. t. 1:0. CilS-2 introJ;,i.cezi hy -~·~r. •. c, M. f:tl".'lllinCJS of 

VEPCO. 

'::."~n li~·:,.., wilJ. 110 const.:r.ucb:~d on n ri<Jht! of 

way 175' "d.•1'~ 'for 1. .13 !'"tllr~~ i~ :·1<1rren County and for !) .1 miles 

in FreJcr ick Co~:mt:y 't;horc it \.'l 1J ['":\r.~11 1:-•l the c-:dsting l'otcI:'.aC 

Morrisville 1 i:l~? 

method prc•rionnly 011tlin0J. ~'h~ s·:-~.cct:lo;' l;.m;, donH jointly by 

VEPCO and !'J'S enginc\ers, ~:i th o:tr .~i:1ph<.~s Jr-: en the ~cction of li. e 

wh.tch we w:!.11 conr: C.:r.uCTt. ':'1v:~ rout:n was ~lt•'.'d to t.'\.tnimize impac 

aavnnta9c of ~creen.i.nq of the 1 irH.~ of:ft-!red by t.crndn and 

existing venetation, and to prr~ri~e the ~r~nt~st pos~iblc distn. ce 
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Ur. Hutchinson - Direct ·1563 

---·· ___________ .. ________ _ 
awa.y fr.on d~velopcd area!'. 

~·lhGt altcrnritc routc!1 were consic1f1red for the 

Mt. Storr.-. - r~orri!>villo Linc? 

Scv-f~:tal nl ti::rnnte~ wct'e · st.udicd 1--cforc final 

sc!oction of the route. Some of the alternates \'l'crc discard~d 

without an in-depth comd.dcrat.!on because of gla:rinrr nc~thetic. 

O!'le :route, which W<'!.!l rojcctecl without detailed 

study, 'Kn~i n rHrcct rout~ bctHccn Vt. Storm rcwcr Station and 

Morri!will!'? Substation. T~~ line would hnve been located 

throur;!1 the ~corrjo Wnshinc;ton :1ation~l Forest and the Sh~nandoa 

Nad.onnl ;~nr}~. For. oJndour> C'nviron'.l"'\ontal considerationa, the 

route wa~ c1i!1cardcc.1 .. 

.i\noev~r route, which would hnvc utili:!!ccl :t.:!.;;'lt 

of way .:.'.ccviou!lly pm:c,v'lse,1 ty VEPCO, wn~ cen~ic1~rcd and reject d. 

Thi!> .1ltcrn.i.tc ·route i!> sho·:m on ~~=-~!lib!t DHR-20 anJ was roferra 

to in c~rlier tC!o-t.imony ·by ~·'r. Donald n ~ P.ic~ of VBPCO. The 

route would have cr.ossccl ~i'ardcn I.<'11:0, a recreational and public 

fish:lnq area in Hc~t V5.rg:i..ni~ r nnd voulcl h.'.:\VC bean located in 

tho G·~orgc Wil!lhington :ln.tion~.l r:'o!'ost.. 'l'hc route entered 

Frc<lor:!.c1: r.cnnty, Virginia, in the Dry Cap arcn n'?ar Sho~t 

~-~oun.t.:lin ::md Eagle Rod:. It conti:->.ucc1 in r:rcn~~r<illy n southct.rn .. 

the a:d.st:tn•J T'oton.;i.c ~.Ucon r.b~crt.:.on - Cn!'\!1,,,rln!1d r,ine. We 

felt t.'10.t thl.r. route woul<l_·,~·!"-_~~rl.ouo n•lv~roe neothatic and I 
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CERTIFIED SHORTHAND REPORTERS 4 ti l 
VIRGINIA FIEACH. VIRGINIA 



Mr.· IInl:chinson - Direct lS64 

.---- ------------------~-------------------------------'----"-~ 
land uso impact on Warden I·:tkc, on the national Forest, and on 

the Acanic nr.o~ near Cedar Cr~ck. The Vi~qinia Commission of 

Outdoc'r Rncrcntion recor.rrncntfod th11t the line not he located 

ln the Ccd.:tr Cr~ek arcn., which later was tentatively designated 

a "Critic11l P.n\•ironm::mtnl Area" by the Division of State 

Planning and Community .1\ffairn. 

Tho cth~r al tcrn.:tto thnt \'ms com~idcred, with 

scr.1e r•1finement an(i"minor rnodifi.cntion, is th~ final proposed 

routa. The r.uut~ is !:lhown on Exhibit mm-20 nncl was roferred 

to in earlier te!3tirr:on~'. Th•:'! route e!'lt~rr.; Fradcrick County so~ h 

of t.hc Pinnacle on G.rcat ?lorth !-1oi.mtain nel\r Hilda Jl..crca. It 

co!'ltlnuer:r in n -:r0n~r:.\lly aouthc~stcrn direction until it 

intersects ':hr:- c!:i~ting Rivcrton-CuTI"herlan.d I,ine at a point 

north0nst of 'P'u.nkhouscr l~nob. The proposed route pP.rallels 

the cxistinq line, les.1ing to the nouthoast tO",.,.arcl Fi-ont Royal. 

The selected route beat ~uits the quidclinea 

of the FPC nnd t.h('! Dcp~rtrncnts of. l\l.Jriculture and_ the Interior. 

In the woodccJ ,1~1ou11tail1ous nreas of F'rcderick County, visual 

impact will be minimized bc·cau.ae the line will be screened by 

cxi::;ting vegct<tt!en ana. t!VOids, . a-s much f.'9 pot:rnible, crossing 

over the hi'Jhr:ir t~rr~in~ · 'J'h~ rc .. uto avoi.d:'1 recreational and 

scenic area.s ~uch an. the National Forest l\nc! Cedar Creek. 

Ma~immn ur:ie le ~:to.ck of an c~t.~bll"Jhcd utilH:.y corr:trlor by 

pnrall?lin:, tho existing niv0rton-curn.'bcrll1nd r,ine. 'l'he route 
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developed arena, anu by u·in'J the corr:ldor concept, acothctic 

and lnnd u~0 1mpuct is minimized. 

Tlw proposed rout0 includes min.or r:iodifications 

recommend•.:d hy tl1e Virginia Comrni.~:gion of Outdcor ~ecrention 

to illGV>.'! t'.lc line to lower elevations near the Pinnacle on 

Great ~Jcyr:tii Mountain <md nonr Funkhous0r r:ncb. '.:'he Vir9!nia 

l!! s t0rJ•:: f,;1:1(~t"nrk:. Comr:ii~;, ion ro~.)or.ted t}nt the line di<..1 not 

conf'.l.ict '.rtt:h'"any :1ie.toric sitcr.;~ 

Q l\rn you fa!:'lilinr ui th the prcpnrcd testimony 

of Drur.:"J i:o·,,,.lctt as it rclatN; to the Potomac r.:d.i.son s~·.!ction 

of the Mt. [;torn - Mor-rinvillc Tr.:i:-rnmiznior Lina? 

r\ Ye9. I hu\"'C roV'i<r.:'\-;ed t~:tr. rortion of 

Mt'~ IIowl<:~tt' 1~ tc3tlmony. 

'2 !n t~nt tcstinony, Mr. m,;,.Jlctt h<?.3 certain 

.suggestions for cor.:pli,!lncc with ~r~cific cri:t~ria e-stabliahed 

by the :rcdt:?r11l rower ComTflJ.ss:ton for the routing and constructio~ 

of tru.rnJr.tis':! ion l incs. H.::.s !.'otomJ.c Edi.Hnl follow.c>d these 

suggontiona in the rcutinq of the propoacd line? 

A YC$o We arc i.!1 agrcc:ncnt with Mr. llowlett•s 

comments c.a to the a.pplic.:1.bl·:) qu.ic..1c lines, ~nd the routing of the 
lh1c• ~.-:i.s h"J('n in .'.lccor•Jar .. cc ".d. ti~ tl10 ';llid;~lines he enumerates. 
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'rESTI~Y OF SJ\MMUEL CLUTS 

O Please state your mime, plnce of re!!idence antl 

place of e1:1ploy!:".cnt. 

A My nmne is Snr.lmuel Cluts nnd I reside in 

McHenry County in the state of. Illinois. I ::irn employed by 

Sargent & Lundy D.3 Head of the Electrical Substation and 

Transmissfon Line Division. 

Q Please describe the design and construction 

of the proposed Potomac Edison Corapany transmission line. 

l\ The line will be constructed on lattice .. type .· 

steel towers having ·a galvanized finish which results in a 

neutral gray color. These lattice towers have been carefully 

designed to fully make efficient use of a corrbination of both 

A572 steel and 1\.36 steel. These towers will be spaced an avera~e 

·of 1150 feet· apart and average 105 feet in height ·with a width 
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Mr. Cluts - Direct 1595 

of 34 feet. 'l'he ·conductor w' 11 be aluminum with a stP.el core 

for added strength. 'l'he lino will meet or exceed all applicablE 

requirements of t!1e national r:lectrical Safety Code. I have 

prepared an exhibit showing the appearance of a typical tower 

of the type that will be used. 

Q W:tat width of right-of-way will be required? 

A The riqht-of-way consist::; of two spcc:lfic 

requirements; nnr.i.ely, one reqldrcment for the SOC KV line only, 

and a second requirement for a sectlon where the 500 KV lin~ 

parallels an existing 138 I~V line. F'or the 500 l<V line only, 

a difjtance of approximately 7. 03 Iniles, a d.ght-of-way 200 

feet in width \'.~ill be secured for this line; however, only 

150 feet width will be cleared. This 'V.'!11, in general, be 

75 feet on either side of the centerline of the transmission 

line. The 200 feet width of right-of-way allows for minor 

transverse shifts in the ceutE:rline of n transmisaion tower uur.ng 

the final desiqn stagca without having to renegotiate the right·~ 

of-wny. 1\.lso, the nniforr-1 width of 200 feet width allows the 

use of long spans anywhere on the li.ne route without reducing 

the clearances required unclcr conditions of conductor blow-out. 

Lastly, the 200 feet d.ght-of-\tay includes all trees i.>:hich may 

fall into the category of "danger trees" which rnay have to be 

cut either during construction or later when doing right-of-

way maintenance to provide ade~untc sefe clearance to the 

conductors. 
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Mr. CJ. ·1ts - !J ir.ect 1596 

!r····· ............ __ ................. ____ -----------------------------...... 
I 

The sect.Lon of the 500 KV line which parallels i 

the existing "Riverton to Cumberland" 138 KV line, a distance 

of 10. 85 miles, will haw'.! a right-of-way width of 175 feet, 

which is in addition to the exi<Jting right-of-way width of 

100 feet. Thi~ w.ill give a total rlght-of-way width of 275 

feet for the two lines. The distance between centerlines of 

the two transmission lines is 125 feet consisting of 50 feet 

of exist:tnq riqht-of-way and 75 f~~t of new right-of-wa~,. 

This provlrl<:?s the s~nc~ 100 f~ct fron th~ centerline of the 

500 KV transrn:f.ssion line to the edge of the right-of-way. The 

reasons for this distnnc~ are the r-Jnmr:?. as noted earlier. 

0. How do you pro!JO~e to clear the right-of-way? 

A '!'he right-of-way will be cleared to a width 

of 150 feet for normal terrain. Extreme care will be used 

·in clearing to insure a mlni:rnum disruption of the right-of-way. 

Ornamental trees and shrubs will be maintained on the right-

of-way wherever they do not interfere with the actual 

construction of the line. Also, natural scr~cning will be 

maintained' along the major highways to reduce the public view 

of the facilities. Where the tcrru.in is such that the line 

crosses a rC'.vine, the width of clf~aring will be reduced to only 

that which is necessary to mainta:f.n the safety of the line. 

The right-of-way is in a predominantly wooded 

area where it will be possible to log tiriber and pulpwood from 

the properties to conserve nnd utilize the natural resources. 
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Mr. CJ.uts - Direct 1597 

,-
Any merchantable timber vill be piled on the edge of the right-

of-way for <lisposal by the grantor. ':L'he debris will be 

windrowed at the edge of the right-of-way or piled and cornpacte 

in selected locations to leave the right-of-way in an acceptabl 

condition, on<l to have the maxirmm space a·vailable for use 

by . the property owners. ~.ny disposal b~i" burning shall conform 

with the rules of the State .r~ir Pollution Control Board. 

Q i-rnat methods will be used to construct this 

line? 

A The line will be constructed with. conventional 

techniques, using llne trucks, concrete trucks, cranes for 

tower erection, and wire pulling equipment. In ganeral, a 

construction road will be built along t..'lc centerline of the 

transmission line route for the passage of the construction 

vehicles. This involves less distance and, therefore, less 

disturbance to the existing terrain than other m.ethods of 

ingress to the structure sites. When it is impossible to 

continue along the right-of-way because of a terrain feature, 

then arrangements will be made with the property owners to use· 

e~isting private roads and trails. The contractors are require 

to maintain these private roaJs and trails to the satisfaction 

of the property owners if they .:i.re used. lit ·the conclusion 

of the construction, the terrain will be rc:;:tored by r.ernoving 

and l~veling all constrcction ruts, seeding areas where ground 

has been destroyed, installing water bars where they are rac.~uir d 
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Mr. Clut~: - Direct 1598 

tc,> prevent erosion, .'1nd such other work ns rna.y be necessary. 

The rr:-storetl .'.lrcas of the ri<Jht-of-way will 

provide vcqetation for wild life habitat, using the products 

of the edge· of th0 clcarincr for food and the timber outside 

the right-of-way f0r shelter.. 

') Ho~., w.ill the ri9ht-of-way be :r:iaintnined? 

l\ Tho land own0r will be cncouragca to utilize 

the cleared land for aqricultural purposes such as farming, 

grazing or growin<r of ornan0ntal shrubs or trees. 

The riqht-of-uny maintenance will be consistent 

with land usage nnd will inclu~e machine mowing, n~censary hand 

cutting of trce9 and chc~icnl treatment. 7he nachinc mowing 

will be used in areas of rcni<lential or recreational uses. 

The hand cutting will be used to JTlaintain adequate safe 

clearances on the ri')ht-of-way and chemical tr.eatrnent will 

consist '.of horbicidea applied to tall growin'J specles where 

required. Herbicides used w:tll be thos~ reqistered with the 

' Environmental Protection J\gency <lnc1 the Virginia Department of 

J\gricul tu:r.n. Tho npplica tions tlrn t wl 11 be trn"."<1 are tho::;e 

rocomrncndod by th~ 1\gricultural Extension S~rvicc~ of Virginia 

Polytechrilc Institute and State Un:tvereity. This ri<Jht-of-way 

maintenance program is reryuirC?"d to prevent lnterrnrtlons to 

e:l.cctr.:i.c s0nTice and to provide for accN1s to th~ ri':}ht-of-way 

for patrol and er.1ergency repairs. The rn:tintenance program will 

b~ accomplished :f.n an aesthet:lcnl ly accept3.ble manner. 
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Q l\rc you fcmiliar with the prepared testimony 

of Bruce Howlett as it relates to the Potomac Edison section 

of the Mt. Storm - Morrisville '.Pransminsion Line? 

l\ Yes, I have reviewed this portion of 

Hr. HowlE:!tt's testimony. 

O In that teotimony, Mr. Howlett has certain 

suggestions foX' co:r:ipliance with npcciflc criterin. established 

by the Fecforal Power Conunission for the routing and construction 

of transmission lines. Will Sargr?nt & Lundy follow these 

suggestions in clearing th~ right-of-way and designing and 

constructing the transmission line? 

1'. Yes. 

Q Can this line b~ installed underground? 

A· Mr. Rice of Virryinia Electric and Power Company 

has answered the question aptly, antl I can only concur that 

our findings agree with his. 
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Q Describe tho number and nature of the members 

of.RLEP. 

A Since there ia no set fee for membership in 

RLEP, there are more members than the 700 individuals who 

have contr:tbnted $1. 00 er more. RLEP' s members m far are all 
" 

over 21 years of age nnd represent nearly all educational, 

economic, occupational, religious and ethnic groups. 

Q Are all RI.Er members in favor of its 

intervention in this proceeding? 

A By unanimous decision of our Board of 

Directors ;md by ~how of hands at the last annual meeting, 

we believe our membership is 100% behind our effor1S to 

require new transmisnion lin~s to be built in existing 

corridors, rather than sacrificing additional virgin 

landscape such as.found in Rappahannock County. 

Q Are there other organizations similar to RLEP 

supporting your efforts? 

A Yes, there are now five leagues for 

environmental prqtcction in the at"ea around Rappahannock 

County,. namely the Central Virginie"\ Environmental League, 

the Warren, Fauquier, Frederick and Culpeper County Leagues 
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for Environmental Protection. Although transmission lines 

are only one interest of these groups, this subject forms 

a major common concern among them. The Warren I,eague is 

n co-intervenor in this proceeding, ana several other 

Leagues arc assisting by collecting contributions to help 

with the expanses involved. 

Q How long have you and others of your 

organization been aware of VEI'C0'3 plan to construct the 

proposed line from Mt. Storm to Morrisville? 

A I believe it was in late 1971 that we first 

becama aware of this proposed route. 

Q Have you sugges·ted the alternatives which you 

have enumerated earlier to VEPCO for its consideration? 

A Yes, on several occasions, the first of which 

was in the Spring of 1972. 

Q What response have you had from VEPCO? 

A We have hnd no satisfactory answer given to us\. 

They have responded only in very general terms, mentioning the 

question of reliability und obstacles along the existing 

right-of-way. 
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FRED CHAMBERS, a witness introduced on behalf 

of[ the Rappahannock League for Environmental Protection, being 

fifst duly sworn, testified as follows: 

C
1 

- ·-c .J..O\ ~ - -:tO'l 3 ~ \ ~- 'f. 

BY MR. KAY2 

Q Mr .. Chambers, would you st.ate your narr.e and 

~ddress and occupation, please, sir? 

A I'm Fred Chambers. My occupation ia electrica1 

engineer •. I'm associated with the State of New York Public 

Service Commission. 

Q And where is your residence at.this tirne
8 

Mr. Chambers? In New York? 

A New York, yes. 
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' rr--·-

O Have you tiled testimony consisting of 33 

pagea, and an exhibit lll1lrked FCl, which i6 bound with that 

testimony? 

Have you filed such with the Commission? 

A Yes. 

Q Are thers any corrections or additions to your 

prefiled testimony? 

A Yes. I have a few. 

On Page l, Line 2, I would like to change it 

i to read, "I waf!l employed as a principal engineer." 

The word "was" is replacing "am presently." 

And then I would like to add a sentence sayinq, 

"until June 1, 1973." 

Q That comes at the end of the first eentence, 

does it not? 

A The end of that sentence. 

O On Line 4? 

A Right. 

And then add a sentence, "I am now with the 

stat~ of New Yo=k Public Service Commission." 

·And then I have a correct.ion on Line 7, ~hie h 

should be changed to read, 11 Willowridge Apartments." 

That's like the tree. 

"Reneeelaer, New York. 11 

The spelling is a little peculiar. It's 
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R~e-n-s-a-e-1-a-e-r, and the zip is 12144. 

CHAIRMAN BRADSHAW: What is your' capacity with 

the New York Public Commission? 

THE WITNESS2 Sir? 

CHAIRMAN BRADSHAW: What is your job with the 

Uew York Public Commission? 

THE WITNESS: ·I'm the Deputy Director of the 

Power Division. 

A (Cont~nuing.) On Page 5, I have a change, 

beginninq with Line 8, which I would change to read, "!n 1971 

I retired from TVA and from that time until June l, 1S73, I was 

a principal engineer with Bovay Engineers, Inc., Houston, Texas." 

And then I add a sentence saying, "I am now 

with·the St.ate of New York Public Service Corrmission." 

CIIAIRMAi.~ BRADSHAW: Will they let you testify 

in Uew York now? 

THE WITNESSi They would not let me testify 

in New York, no. 

CHAIR~.N BRADSHAWt It's only because you were 

in this case prior to going to New York? 

THE WITNESS: Yee. Thia was really a conditior 

of my goin9 to New York, tha.-t I had startsd this, 

and in fact I wouldn't have gone. 

And then, also, there is a p:t"O"'tisicn" I thin.k, 

that simply prohibits any inte.rern. :l.n a case that could 
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r- :-·---·-------

come to the New ~ork Public Service Commission, and 

I take it this one never would. 

HR. DRASFIELD: I hope not. 

CHAIRMAN BRADSHAW: Not unleee it cascades 

in New York. 

A (Continuing.) Then on Page 16, there's an 

·error in Line 19. 

It should read, beginninq with Line 19, "Gener 

speaking, 500 KV lines have over two times the capacity of 345· 

lines." 

I'm not sure there are any more. 

·COMMISSIONER SHANNON: You say Paqe 16? 

THE WITNESSt Yes. 

COMMISSIONER SH.Ai.'tNON 1 And you say "two timea 

capacity.• 

THE WITNESS: Page 16. I'm sorry. Line 9. 

The word "two" should be removed from Line 19. 

COMMISSIONER SHANNONt I eee. 

THE WITNESSi The way it is now, it says twice. 

A (Continuing.) And then on Paqe 20, beginning 

on Line 12, I would put a period after the word •dista.nce, 11 and 

then add a sentence saying, "I understand that they are now 

planned to be pllrallel and adjacent for about four miles, and 

for a su.bstential added distance they w.i.11 _be parallel but 

separa·ted by some 2,000. feet .. " 

TAYLOE, ZAHN & ASSOCIATES 4 7 !) 
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·-~-----·-··-·· -·----··-·-··-----

L 

BY MR. KAYz 

Q That's a period after the first "distance" uEed 

on that page? 

A Right. 

Q Strike the remaining pa~t of the prefiled 

testimony on Line 127 

A Right. 

MR. BRASFIELD: What do you strike7 

MR;f KAY= "Instead of &bout cn.e·-t:hird cf the 

distance" is ~truck. 

COMMISSIO?-lER SHANNON: Just strike the rest 

of th.at sentence: and add the addition in theJ::e? 

THE WITNESS: Yeem 

MR .. :KAY 1 Righto 

THE WI'!NESS~ I thi.nk that doee it. 

BY MR .. KAY: 

Q Mr. Chambers,, if I were to ask yo1J. the. qi.:.es.t.io. s 

contai.ned l.n. your p·repan~d tes t.imony r would you give th13 a.nawer. 

A Yes, except for thcEe corrections • 

. O Except for the corrections? 

A Yee. 

Q Now, sir, since the prefiling of the Applicant. ' 

direct testimony, have you henrd some cross-examination of 
·--·--------
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,---·---·-------~--
! Applicants' witnesses and seen certain new exhibits that were 

filed by the Applicants during the course of their examination? 

A Yes. I've seen some.. Not all, of course. 

Q And you were not here for the entire cross-

ex~minat:l.on but only portions of it? 

A Right. 

Q Does any of the testimony that you did hear, 

or the exhibits that you have studied, change the conclusions 

that you stated in your prefiled testimony? 

A No. 

MR .. KAY: If the commission please, I move 

that the prefiled testimony of Mr. Chambers, as 

amended, be copied into the record and that the 

exhibit that is attached to that prefiled te~timony 

be int%0duced into evidence. 

COMMISSIONER SHANl~O?h Mr. Chambers' prefiled 

t~stimony as amended will be copied into the record 

and Exhibit FCl will be received. 

TESTIMOUY OF FRED CHAMBERS 

Q Please mtate your name and occupation. 

A My na.rr.e is Fred Charr.bera and I am p::rceented 

employed a.s a Principal Engineer with Bova.y Engineer.so Inc. in 

Houston, Texas .. 
[__ ______ . 

----------------------------~ 
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Chamber'-\: - Direct 2021 

O What is your present address? 

A 13815 Britoak Lane, Houston, Texas 770249 

O Would you please eummarize your educational 

background and your previous professional experience? 

A I was awarded a Bachelor of Science degree in 

Electrical Engineering from the Alaba~A Polytechnic Institute 

in 1930. I did graduate work at M.I.T. My professional careerj' · 

began with two yeare' experience on the ~reneral Electric Compan 'a 

Test Program at Schenectady, New York and Lynn, Ma&~achusetts. 

I was alee' with the Asa.ociated Gas and Electric Company in 

Elmira, New York, the Tennessee Electric Power Company and 

Electric Power Board of the City of Chattanooga. In 1939 I 

became associated with the T~nnessee Valley Authority and, 

except for an interruption of several ye11rs during World War I!, 

' was with TVA unti.l my retirement in 1971. Upon my retirement 

from TV£\., I became associated with Bovay Engineers, Inc~ 

Q Please summarize the po3itions ~"hich you hald ith 

TVA and your professional responsibilities in en.ch of those 

pos i tio.ns. 

A In 1939, I becru:ts aseociatad with the Tennesee 

Valley Auth.t:>:r.ity J.n ite electrical laboratory and tast bran.ch 

where I performed initial, routine Md em~rgency field tea.ting 

in·i1ol vinq trans formers, circu.i t breakers, meters c rel,;iys, 

control oircuite, load and frequency controls, etc. 

In 1941, I was mad~ Operating Superintendent 
[ ______________ _ 
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--·--·-·---·-----·------

for TVA's Tupelo, Mississippi, District, and was in charga 

of routine and emergency operation and maintenance of all 

transmission lines and substations and th3 direction of tha 

nec~esary crews of men and equiprnant to ca.rry out. these du.ti.es .. 

From 1943 to 1946, I was on active duty with 

the u. s. Navy engaged principally in the various phases of mir; .r. 

swaeping. After the war, I returned to TVA and from 1946 to 

1950, wao Asslstant Division Enqinear, Middle 'T·z.:mas~ee D.17~.eici, 

TVA, at Ncshville, Tennesaoe. In that capacity, ! a.saisted ~n.d 

acted for 'the Division Engineer in being responsible fo:= the 

routine and e:n~rgency oparation and rr.!lin·tcnance of facilities 

' in the Middla Tenneesee Division of the TVA, which included 

over 2,000 miles of transmiseion lines up to 161 KV and scme 

75 auhstationa of various sizas up to 180-~MVA c.ap(!.city. 

From 1950 to 1960, I was Assistant to the 

Chief Power Engineer, TVA, and as such, I was responsible for 

the preparation of comprehensive studies, reportsr and 

investigations relat~d to the development of the TVA gen.eration 

and t~anemi~sion system. This includ3d compl~x engineerinq 

atudies that required some coordin!ltion wit.h adjacent p-7..rer 

system!l with which TVA is interconnected. It also included 

overall review of the work performed by the design, constructio , 

and operatlng activities in the Office of Power. 

I also reviewed and coordinated project 

L authoriza tl.ons _~nd pr-~~~ ..... =-=~~'1om~c- and engineorinq j ustifico. tj.o"s 
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for projects aubmitted by the Manager of Power to the T'J'A 

Board. Reviews were conducted of cngin9erir•g st•J.die:l that 

we=e ma.de by the distributors of TVA electricity to det~:.rn:ine 

the soundr.ess of eng!n'3ering for long-range plans p::op·osed by 

those &ystem.~ to supply their growing loads and to be assured 

of the coordination of thoee plans with TVA's transmission 

syste."ll plane. 

From 1960 to 1963, I ~as Ascista..~t Dir~ctor 

of Power Planning and Engineering and assisted !.n the formulati ... ...... '!. 

direction, adrni41stration, and coordination of the policies, 

programs, and activities of the division. This divislon~a 

responsibilities included appraising the adequacy of the 

capacity and energy available from existing and projected 

power soux·ces to meet the long-range fo::ecaat. of expected loads 

It reoommended the type and location of major new capacity to 

be installed in existing or in new plants. It performed planniiq 

and economic analyaes tor the overall development of TVA's 

power s~·stcm. It c;:-:tce!.\"ed and developed plans and rccorr.menda-

t~on~ for additions to or ehs.ngos in the power transmission 

and communication syetem alcng with the relaying and protective 

plans an<l the selection of power control equipment for npplica .. 

ti.on to Ti/A~s Fower transmission facilities. Thia division 

developed s~cificatione and determined characterietic~ of 

equipment and material used on the TVA power system. Some 400 

employees in this division were associated with five branches1 
L___ ------·----
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namely, Transmission System Planning, Power Supply Planning, 

Electrical Engineering and Design, Civil Engineering and.Design 

and Communication Engineering and Design. 

From 19G3 to 1970, I was Director of Power 

Planning and Engine.erinq and adrr.inister·ed the work of the 

division as outlined above except for the addition of a nuclea:f 

power staff. 

From 1970 to 19711 I was As3i~tant Manager of 

PO\'ler and in that capacity I aesieted in carryin.q out the 

elect=ic power program of TVA. The Manager of Power's office 

included more than 9,000 employees who were located .in the 

Division of Power Resource Planning, Transmission Planning 

and Engineering, Power Construction, Power Production, Power 

System Operationa, and Power Marketing along with appropriate 

services st.iffs which carry out the TVA' s power program. 

In 1971 I retired from TVA and since that ti:ne 

I have been a Principal Engineer with Bo~ay Engineers~ Inc., 

Houston, Te:x:aa. 

o In what states are you a licensed professional' 

enginee1·" 

Q Please list the professional organizations 
I 

· 1 to which you have belonged. 
I 

:j A ! am a Fellow of the Institute of Electrical 
I 

·I and Electronic Engineers, a past Chairman of the East Tennessee 
L ------· ----------------
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.-: 

Section, paat Chairman of the IEEE Power Croup Recoqnition 

, committee, a member of the Habirshaw Awards Committee, and was 

a member of the National Transmission and D!.stributlon Ccm:nitte • 

I are also a rr.ember of the INternational Conference on Large 

High-Tension Electric Systems (CIGRE - Conference International 

·-des Grands Reseaux Electriques a Haute Tension) and was u. Sn 

representative on one committee and advisor on three committees 

I was a ~mber of the National Electric Reliability Council's 

Technical Advisory Committee, the American national Standards 

Institute on Insulation Coordination and Preferred Voltage 

Ratings for AC Systems and Equipment, the Electric R~search 

Col!ncil 'a Stud_r Corr.mittee on Proposed Electric Power Resea~ch 

and Development Center, and the Atomic Ind~strial Forum. I 

was also a member of the Electric Re.search council's R&D Goals 

Task Force. I was selected as Engineer of the Decade in 1970 

by the Chattar.ooga Chapter of the Tennessee Society of 

Professional Enginsers. I am listed in "Who's Who in America". 

Q Have you authored any technical papers? 

A Yes. I have authored or co-authored a number 

of papers, some of which relate to high voltage transmission 

lines. 

Q What experience have you had in the planning 

of transmission lines with particular referenco to tha location 

of these lines and the effect of such location on the reliabili,y 

of a system? 
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A For soma 21 years of the time I spent with th.·e 

Tennessee Valley Authority I was involved with the planning 

of generation and transmission facilities. Reliability criteri 

were established and the eystern was planned to meet these 

cri ter:l.a. 'Iha performance of the facilit.ies that ware meaningf 

to recet.ing the criteria were under constant review in order to 

deterrdne if 5.nd what changes should be made in the engineering 

and de; sign er application of the facilitieE. The TV'A syntcmv 

substations, ranging in capacity up to some 1,350,000 KVA, 

and, qene:"ally, they were plenned so that their capacity could 

be doubled. 

TVA's power prog~am was carried out with full 

regard for the environmental and aesthetic coat of each project 
I I 

Q By whom were you retained in this caee? 

A I was retained by the Rappahannock League for 

Environment&l Frotection and the Warren County League for 

Environmental Protection - intervenors in this case. 

Q Describe generally the scope of your employment, 

concerning whether the location of t.h.e 500 KV transmission l!.ne 

A I was employed to give rrrJ clients rcry opini~n 

L ·--------------------------·-----·---··-· --
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proposed by VEPCO and Potc:nac Edison from Mt. Storm to 

Morrisville appeared to be based upon sound system planning 

in light of all relevant considerations or whether it appeared 

that these companies could feasibly utilize or parallel an 

existing transmission line cor·ridor to accomplish the intended 

purposes. In this connection, I was to review all of the 

other applications as they might bear upon the question of the 

location of the proposed Mt. Storm to Morrisville line~ Of 

course, I wag a.lso employed to testify be fore thie Commission 

concerning my conclusions. 

Q Generally, how did you proceed with your 

aesiqnment? 

A ! examined the applications filed by VEPCC 

and Potomac Edison and initially reviewed pertinent data 

available to me relative to the VEPCO and Potorr.ac Edison 

aystems, including etudies ahowinq some of the future plans 

of these systems. I also studied and reviewed qertain data 

furnished by the applicants in regponse to requests by the 

attorneys for the intervenors. This !.ncluded certain deoument.s 

vhich the applicants produced for inspection and certain facts 

which the applicants furnished in co~respondence and other 

responses to the attorneys for the i~tarvenor~~ I also studied 

the pre-filed testimony of the applicants' witnesses and the 

relevant exhibits filed with that testimony. 

Q Did you attempt to recommend any definite 
·-------------·------------------
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.---------- -----

alternative location for any of the lines coverod by the VEFCO 

or Potomac Edison applications? 

A Certainly not. This was not my assignment 

and I would not have been able to do ao without an e:<:haue:tive 

study which I would not have been able to make within the 

time permitted. Such a study by me would have been prohibiti~e y 

expensive. In addition, I do not visualize this as being the 

responsibility of the intervenors. 

My efforts were directed to an cxam!nntion 

of the available data and information to see whether it 

adequately supports the conclusion of applicants that the new 

line should be built from Mt. Storm to Morrisville. Conversely, 

I examined the data. and information available to me t.o see 

whether it suppo.rted the conclusion of the applicants that 

the altern.ative of paralleling the Mt. Storm to Daubs line 

was not feasible. Of course, in proceeding in this way I 

necessarily formed some tentative conclusions of my own 

concerning the feasibility of using the existing Mt. Storm to 

Doubs corridor as a superior alternative to the proposed plan. 

Al I stated bafore, it was beyond the scope of my as.signment 

to do the woxlt necessary to reach firm conclusions as to 

whether the alternative is feasible or whether it could be 

made so with propor planning. 

Q Do you have ,an opinion whether addition.al 

transmission capacity is needed from Mt. Storm to b"le east? 

TAYLOE, ZAHN & ASSOCIATES 
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A Yes. 

Q What is that opinion? 

A It does appear that the data supports the 

conclusion of applicants that additional transmission capacity 

is needed from Mt. Storm to the load centers in Northern 

Virginia and the Washington, o.c. area. 

0 Does your opinion apply to both VEPCO and 

Potomac Edison? 

A Yes. 

Q Do you have an opinion concerning the need 

for transmission capacity from North 1\nna to Mor=isville and 

the proposed route as.described in VEI'CO application No. 35? 

A Yes. Certainly provision must be made to 

transmit the power generated at north Anna to the load centers, 

and a large portion of the load has been described as being 

in Northern Virginia. As I stated before, an in depth study 

of all feasible alternatives would be requi~ed before I could 

give any.definite conclusion concerning the route selected. 

In.this instance, since North ~nnn is a nuclear plant, m~ch 

coordination would be necessary with the Atomic Energy ComrnisEi n 

and the Advisory Committee on Reactor Safety .. 

It should be noted that some of the rel~.abili t 

criteria for nuclear plants are much stricter than for 

conventionally powered plantse I really am not in a position 

to say whether the proposed route from North Anna to Morrisvill 
L_ ·-·------·-·--------
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,,.- - -------·--·----------·----.~--- - ----·-------- -·-·- --··· ----------------------· ., 
represents the best trade off of reliability, environmental 

and coet factors. However, I do point out that there is a big 

difference between the situation relating the North ~.nna to 

Morrisville line nnd the Mt. Storm to Mo.r1.>isville line. 

Q Do you have an opinion concerning the need 

tor service to be provided by the lines described in VEPCO 

applications 32, 33 and 34? 

A Yes, I do. 

Q What is that opinion? 

A F.emington - mirrenton 115 KV Application no~ 3 

relates to the provision of added tJ:-ansmission capacity to the 

Warrenton area and seems essential to provide sstisf&ctory 

service to the projected future loads. A review of tha 

application, ether material and testimony indicates that consid r-

able studies were made to select the route for this line and I 

have no con•msnt. 

Morrisville - RristerE 500 KV Application 

Ho. 33, Morrisville - Remington 230 KV Application No. 34, 

and North Anna - Morrisville 500 KV Application No. 35, which 

I previously mentioned, all relnte to the transmission of the 

power and energy to be aupplied from North Anna to the V£PCO 

1ystem and to the reinforcement of the underlying system in the 

general Remington area, including the 115 KV Charlottesville -

.;;·:r:i:n~i~:ts ~:;~:t;i;:~Y~;:d t::~l::::;:~ c::::::::n:o:o I 
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that location must be adct1uate for emarqency requirements. As 

I said before, the connections proposed and their nrranqement 

may represent the best trade off of the reliability, environ-

mental. impact and cost factors. Again, judgment concerning the 

best routing would require considerable in-depth study of all 

feasible alternatives and much coordination with AEC an.d ACRS 

to even determine which alternatives would be acceptable. It 

is ray impression that considerable effort has been znade to 

determine the location for these linesw 

I do ~ant to point out that, in my opinion, 

the locati.on of the lines co,rered by VEPCO Applic&tior..s 32, 

33, 34, and 35 are not dependent upon the Mt. Storm to 

Morrisville line. No substantial change -- if any change at al 

would be required for the lines covered in VEPCO Applications 

32, 33 and 34 if the North Anna to Morrisville line were built 

as planned, even if the Mt. Storm to Morrisville lina were not 

built as proposed. 

Q Before discurising the proposed line from 

Mt. Storm to Morrisville, please explain the history of the 

development of Extra High Voltage transmiseion lines, the t.rend 

in the utilization of such lines. and the future planning for 

EllV. 

A Until the 19SO's, tho m~ximu.m voltage that. 

had been used for transmission lines in the United States had 

, been 287 KV for eome decades. In 1952, the world's first EHV 
L - ------·------ ----------·-
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was used in Sweden when 380 KV trcm:misalon facilities were 

placed in eervice. Thia dasignation later became 400 KV~ In 

the United Stc:.tes, 315 KV f.acilitie·s were pla.csd in fHl:.vice 

in the 1950 1 s, and this is now rsferred to DS 345 KV. In 

about 1959 or 1960, the Ruas:lana began using 500 1\.T tra.nsmiaeion 

faci.litiesN This voltage was firgt employed for regular system 

operation in the United States in l9S5. The initial use of 

transwJ.saion facilities in the 700·-765 KV class in North 

Ameri.ca w.:rn by the Quebec Hydro Con:ra:f.gsicn in 1966. This 

voltage is now being used by eloctric systama in the United 

States. 'rhe first use of 765 KV in the u. s. was by the A.:rr.erio.'1 

Eiectric Power system, whose enginoerc; contributed greatly to 

its development. 

The: carrying Cllpacity of tra.n:?:mi.os:lc:i 1:1.r..e~ 

generally inc~easee by a little more than the ratio of the 

voltage squl'.red -- that ie, a doublinq of the voltage ueuitlly 

incre<3ees the carrying capacity by mors than four-foldo The 

carryin.q capacit.y cf a transmission l!ne is limited byg 

1\. The ampere rating of tha conduct.ors (zr.aterial 

and cross-section) 

B. The permiasible v-oltn.q,;:i drop, which .ts :i•1fl....:enc~d . . 
:: greatly by its length, although there ara means available 

,.. to make a line' g "electrical length"' d:.orte r than l ts phyed.cal 

:• length. 

tn :reccgnJ.tion ct t.hN!.·O \'a:::-·te.bles.. it .;..t;· 1 

--·---·--·--·__j .. --·--·~---- -···----------·-· ---- - ·-------·------·-----·-·---
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necessary to establish transmiasion line capability on a 

2 uniform basis, and this is the accepted way to establish 

' comparisons. Accordingly, 500 KV lines can carry sorr~ 2100-

.. 2700 MW and 765 KV lines can carry s:ome 5000 MW. Due to the 

capitalized value of losses, most systems plan for th~ everyday 

normal loading of its lines to b3 some 50t to 60% of their 

' maximum capability. There are other system oriented factors 

e that also must be considered. 

e For EJN transmission lines (345 KV and above)i 

10 it is generally neceseary to provide larqe conductors (usually 

11 bundled)i in order to meet audible noiF.!n and radio interference 

'' criteria. The ampere capacity of 500 KV circuits is usu.ally 

11 3000 amperes or more, and thl.a is true of the VEPCO circuits 

'~ of that V'Ol taga. 

•5 The need for higher capacity transmission 

1 f> circuits is due to: 

17 1. The r5pidly increasing electric load which has 

1e averaged doubling about every 10 years in the u. s., but of 

1 11 course is growing at a 9reatar rate in some are.~s. While the 

2c individual c1rcuit loading becomes grcatar, tl:e Y.•elSitior:.a?i.lp 

21 to the total system loads may eta.y about the same. 

2. Lnnd use &nd comprehensi ".re envix·onrr.ental consld~:i:-~ -

:' tions are essential to be tnken into con~:i.d~:rat.ton s-.o th:it t~h~· 
' 
! 

1~ '

1

1 "tct~.l cce:t'1 of tranami~.aion fa.ciltt.i~s is prope:ly re.c-c~Jni:zed-. 

" 

1

L Land that is do'JOted_ to uo~~~::_ tr.~_r·~:nis.!on Hr.as muot c~~te!'"Y 
TAYLOE, ZAHN & ASSOCIATES 
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bo utilized to the maximum practicable extent for that purpose 

2 before it will be permissible for additional land to be used. 

3 For several yeersr it ha.s been kr..own that 

4 electric eystems in the future will raquire tranemission clrc~it~ 

5 in the l000-·1500 K\t range which will be cl2pable of carryi:-i.g 

6 acrr.e 10,000-15.r 000 MW. Much work h5'.:. been de·tot.e.d to 

7 de.Yelopin.g higher cap".city trnnsmis~ion l!n.es by the world's 

8 most compet~nt engineers in that field,. because the nasd t.cr: 

9 th·~m .l~ 1asl!ev.t.i.a.l to pro•.,vide reliable electric service in ~ 

10 manner that will. be acceptable fr.om !'.n ~r,vironmen·~al end • 

11 effic:~~.nt. u.es of l!!nd rasources: estandpoin.t. 

12 Q Would ycu comp:J.re ge.naralJ.y the trs.;:'lt:Pmise~.or. 

13 capab.! :U.t!.~s of 34 5 KV 11.nes wi. th 500 KV li.nes ~.nd ~00 KV lin~s: 

14 w1tr.. 755 KV lin~s? 

15 A Generally speaking, 500 KV line a hev·e over 
j 

16 two tf.meis the cap11city of two 345 KV lines. By the tmme token,. 

17 one 765 KV line has ev·er twice the C2'paclty of onie 500 KV line. 

:e For exampl~, 1.f ccmpa.red on a comm::m baeJ.ei, a 345 K~.T 11:ne has 

19 apprcx.1..:rr.-?.ti<?ly a 700 megawett ce.pa.ci ty t a 500 KV line has a. 

20 1750 megawatt. capa~ity, and a 750 KV line h!'.s .e. 4400 ·:r .. ~ge·.-:~tt 

11 ca.pa.ci.ty.. 1\.ll of the~e flqures are fc~· a distance of 100 mil'!:"9 

:2 and ar~ S·?t forth on page 62 of Volu.rr,e 1 of the report of the 

13 Federal Power Commission to the President in 1967. 

.. .. 
25 

Q Is land use a factor in the utilization of 

EllV tr~nsmiasion lines? 
L-----·---------·---
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A Yes, it is. For exnmple, it i3 obvious that 

2 much less riqht-of-way ia roquired for one 765 KV line thar. 

3 would be required for two plus 500 KV lineu to carry the sarna 

' capacity as a 765 RV line. 

Q Are EHV lines ever constructed which car::y 

more than one circuit? ti 

I 
7 I A Yes, it is fairly common all over Europe for 

e two 400 KV circuits to be carr.led by the sams structure. The 

g Japanese have plane for two 500 KV circu.it.s to be carried by ·th. 

10 same structure1 however, this has not bean done v·eL-y extensh·el 

11 in the United States as yet. The United States prefarence to 

•2 date has been to go to higher voltage in order to transmit a 

I) greater amount of electricity over one line of structures. 

" Q Returning now to th1~ applicat.ione beforG tht? 

'~ Commiaa:lon, please comment on the two applications coYering 

·~ the proposed line from Mt. Storm to Morrisville .. 

I 7 A Mt. Storm -· Morrisville 500 KV Application 

1a No. 36 and the Potomac Edison application rel~te to an added 

•a tra.ne:m1eaion con:r.sction for Mt. Storm 560 MW unit Ne. 3 and to 

le increase the interconnection capdcity between VEPCO and thG 

11 Alleghany Power System. This added connection appears to bo 

.. . . needed1 however, an examination of the data does not support 

n its proposed location and termination points. The base case 

H load flow plot for the 1977 VEPCO system, as filed with FPC, 

u; indicates that the·proposed line carries 534 MW to Morrisville 

TAYLOE, ZAHN & ASSOCIATES 
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(Remington) where 511 MW ig beinq received from North Anna, 

I and most of this totnl flows north to Loudoun (VEPCO). At 

, 
this time, 64 MW flowa to Doube (PF.CV) from Lc'J.dounr c~nd this 

• is indeed a ~u.~11 load for a 500 KV line • 

. . ,. Here :ts a. summary of facts 2 

• 1. Paqa 9 of Mro Stallings' testirr.ony 

: I 

beginning with line 3 states that-. the power transmitted from 

the coal field!-3' via the Mt. Storm - '1o't::-.is..-ille tr.anem.is&ion. 
I 

• I line and from the new Ncirt.h 1'..n:i.e. nucle·~I" po--vrer station vi.a the 

·~ :1 

It tramrnd.tt:ed. frcm Morri!!vllle to th!! Nc•:rthat·n. Vi.rgini.a. lo.ad 

c~nter t.l:'::r.cugh s1.1<·itc:hJ.ng f'!lcili tles at the l>'to.rz·i~vill0 Subs te t!. n 

0 and the HorrisY:lll.e to Brieters transrnissio:l lin~:.. ~t Erlst~.r!f 

,, 

ii 

•• 
;i.; I 

.I 
It I 

the t.renf3mise1on line connectf! with ~·xi sting tro.n.!'.miz"!1-:n 

facil:f.tJ.a3 into Northern. V:!.rginiafl '!hue, or.e purpos.e fc,:::- t.h!s 

lin~ and subst.1.l'.tio111 !.s t.o compl.ete tr.a li!.'k be·hrcer~ t.he r..~w 

generating capai: ;U;y ~nd the de:me;nd. fo:: electd.d.ty in Northern 

Virgini.a. (Indicate on Exhibit No. CMS-2),, 

Mr. St.aJ .. ll.ngg note3 that ~oet. of t!!s out:.pc.t of North. A':'l:.-,3. will 

al!·C flew to Ncx·tl1ern Virqinia ... 

"' -~ion, is the fact that cons:tructicn of the Ht. Storm -

a Morrisville. transmfirn:Lon Llne will pe:t--:ru..t i·~infc:r.cing t.he 
------·-- ·----·--------------
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r 
supply to new loads thnt 1.u.e developing in the Northern 

2 Shenandoah Valley with a minimum of new transm!sston l!na 

3 construction. 

4 4. In response to interroqnt.ory 14(b) it was 

.. 5 stated that "The North Anna - Morrisville - Loudoun 500 KV 

6 circuit would supply Morrisville Substation, e".~en if an alterna ·e 

7 route were used for the proposed circui.t from Mt. Storm." 

B The nituat~.on. i .. s that the electricity is going 

9 to Northern Virginla where the load is located (Doubo-Loudou."l) 

10 so why net sirr.pl.y transmit it directly there instead of the lon~ r 

11 x·oute. prop~e:ed to Horrisville and thence back north again .. 

12 A. shorter distance from Mt. Storm to Doubs -

I 3 say 96 wiles and lower cost, lowe1:- losses and located parallel 

14 to the exieting circuit was sald to ha,;e been discarded by 

15 Messrs. Stall.tngs and Rice because "'reli.;:bili ty ie ,1.&.".:rific-;.d b 

16 placing two of the pr.incipal supply lines to Northern Vi:r:Jinta 

17 

1s outaq~~. n This q@mera.l etatement is not ... ralld unl.~iu:. 9>;.ppo.Tted 

19 by :r.e~rnlt.e of stu.d!ese 

21 were carr:l.~d out for t.hP plan of putting e.nothsr Mt. Storm 

22 500 KV line parallel to the exi.ating one all of the disttl.A"lce 

23 instead of about one-third of the distn~co. The results of 

24 these detailed studies would have to be available before 

25 conclusiono could be drawn as to the l'dequacy of reliability. 
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A series of base caF.es would be required e.n1 t.J;.en ce.sea for 

2 different "contingencies" muet be made fo:.: c=~.pa;.ri~ons and th.is 

3 would certainly includo loas of the two c1.z:cuJt;g fdmu1.tnne.Ot.'.r:,].y 

4 and noting the c~!fect rtt the most cr.itfclll ~.ocation - prct-,bly 

5 Doubs or Loudoun. For the moi::it seve::r.e caee, the cond:!.t:i~:"':rJ ·Ail 

6 be aseessed for the need for special oper~ting prccedur~~ or 

1 added facilitieA such as condensore, cap~citors or ~dded 

e transmission C"-f?..Ci ty nnd tJ-1e :moot economical way to rr.e~•.:. ~-h:? 

11 need9. 

10 The ~irnultaneous outage of two 500 K~! dxcu~.t.~ 

11 from Mt. Storm to Douba on separa.t:c structures on the ~!!.r.e 

12 
1 right-of-·vniy o.t t:he most savcre tim~ could be jud3(?c'l in. the 

n category of crodibl~ but of a low probability of occu.rrenco, 

u which may result in conditions such as h:lar:cUng an.d/or lor:is 

'' of load. Such cond1tion:!1 ar<e c:onslde~cd acceptable at'l lon.g a~ 

•6 they are controlled so as to limit the a.d·mr!le impa.ct: ~f the 

11 disturba.n.ce and so as t.o leave the systf'.'!~ O't'.' sy~t.ems in euch 

11 cond:f. tlon as to pei:mi t rapid load re3tora.tlon .'.in.d/o:r.· .-:·e::-cnn.ect-.i. n., 

'' The most severe conditlon for the 11~as cf 

tQ these two lines rr:ay occur when all three Mt. Stor.n u~l":'.s .'!.;:e 

Jt runnj.ng at f11ll output, d\~.ring paa.1': hou.r.o;; and co:lncicl!.n.g with 

... ... 

rt 

a heavy Gchedule fX\)ffi ECAR to MAAC and the probabili.t.y of this 

\ ~ I 

condition must be judged~ 

! 
i· • 

l 
r\ 

identified. some 
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Doubs 500 KV line is lost beginning in about 1976 so another 

500 KV circuit between these two points may be required in all 

cases. 

If studies show that two 500 KV lines from 

Mt. Storm to Doubs being lost simultaneously (a) would have sue 

probability of occurx·ence during the mos·t. critical time and (b) 

the abnormalitieo are unacceptable during that period and {c} 

the rcquireme:nts must be :net with &not.her transmi6lsion con.nectL n 

from the APS e.y~tem or Mt. Storm to Dou.ba, then axtensivle! 

studies Ehould certalnly be ~~de beforo concluding the auperior. 

plan. 

The alteimative cf increaa~ng the capacJty of 

the Mt. Storm ··· Ooubs connection w&s r.ejectsd because 11
., ~ • 

ii; sacrificed r~liabil!.ty by plac.tn·3' two of the prir.c:!,p~l 

supply lines to Nortll-.e:rn Vi:t'qinia en a common z.:ight .. ·of-·v.-'"S.y. ~ 

This reaa:oning would limit the tra.nemiasion capability of thi~ 

right-of"""we.y to a reducE:d c&pacity 500 KV ci.::cu!.t {1700 MW} 

•e which iG n-ot· in accox.·d •idt:h land u5e conside:::ationBo Tcday, 

!~ I there are transmle.Bion lirAeS bcin.g US3d (765 KV'} t.ha.t have a 

ro capab.1.lity greater: than two ~u_!l S~:E!~.~!X. 500 KV linee~ 

ii Ipte.nai·\l'e effort. i.s n<:)W being devoted to th.!'.! d~'.-:telopme:::.t of 

:i even higher capaci.ty t.x·a.nsmies:ion lir:.ea; l.n the ul tra-·h1.gh 

11 i.•oltage clc;.as of 1000-lSOC K7 6 There hn.Yc been. a mw..bex of 

:u a'uthoritat.ive papers written on tr!!.namis£.ion s.yst.~m p),,a;nnin; 

z' tPat illustrate this point. Among the better on.6s ie. "1'.EP 
----·---------------------·-------·----------·--------·-·----------------
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765 KV System: General Background Relating to its Developmant" 

2 by Howard c. Barnes and Theodore J. Nagel. A copy is attached. 

3 (Ex. FC l) 

0 Would you cornmont on the testimony of the 

5 applicants' witnesses that if two circuits were to occupy th~ 

6 same corridor from Mt. Storm to Doubs that reliability consider· -

1 tions would require the remainder. of the entire Mt. Storm -

e Dooros - Elmont - Loudoun ·• Douba loop to be parallel? 

9 A I certainly do not aq~ee with that concluaion 

10 baa ad on tho dr:i ta available. From tha information which I have 

11 seen, it is not at all clear that paralleling of the two 

12 500 K"v circuits from Mt. Storm to Douhs would not meet 

13 reasonable relil'.bilit.y criteriac Further, even if studies woul 

14 indicate that these parallel lines would not satisfy reliabilit · 

1s requirements without some a:.ddit.1.or.al back up, I do not bl'3lieve 

tf> thl!l.t. tl;,e dat.~. indicates that a paralleling of the entire loop 

11 would be nece~aary- It would be most surprising to me if the 

1e best plan tu~ned out to be ona to take power easterly from 

19 Mt. Storm by constructing fa.cilities in a 5outherly direction, 

20 then easterly P and then northerly to g<?t to the points where 

21 the power is nt.'leded. It is noted f:::-om the testimon°j'· that the 

~i fundamental function of the proposed Mt9 Storm to Morris~1ille 

23 line is to provide :relia.ble delivery of t.h~ output f'rom the th~-~·d 

un:l.t at Mt. St<:>:m to VEPCO load cent~rs and from .TIPS 9e01erat101 

~s L to Potoir.ac Edison load -~-~~-~~~~-~---~~9 --~~~~~~a~:.~_:_~r~~:~~-----·-··---_j 
TAYLOE, ZAHN & ASSOCIATES 
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extensive studies would be required before a judgment could be 

2 made and, to my r..nowledge, these studies have not yet been made. 

3 Q What is your understanding of the primary 

.. reason of applicants for not using existing rights-of-wg,y? 

It io stated by their witnesses to be one of 

;:eliab!lity. 

7 0 Would the construction of the new line on a 

8 separat.e right-of-way be more reliable than conotructinq the 

9 line in an existing corridor? 

10 1\ Certainly. It is obvious that lines on 

11 multiple, ·separated rights-of-way from generation points to 

12 load centers would be more reliable t...han use of a single right-

1l of-way .. 

14 0 In your opinion, is that the detel."'ltlininq factoI 

,, in the case at hand? 

A No. The question ie whether !_ccee~able 

17 reliability of a system can be achieved by u~e of existing 

i 1• corridors., · The determ!.na tlon of this question requires the 

' •• balancing of many factors some of which are: Where the power 

'° is to be used, ll'md use, and comprehensive system requirementfl. 

Q Can you say whether the uae of the existing 

1u corridor from Mt. Storm to Douba would provide acceptable 

\n reliability? 

• 
.A No • As I have repeatedly stated, no one can I 

answer this quest_i_o_n_wi ~-~~-t ~r~-~-~~~~-~--n_u_t ~ ;nno~ say th~ 
TAYLOE, ZAHN & ASSOCIATF<; ... 
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such would not provide acceptable reliability -- it could well 

2 do so. If it would not, there would be a number of ways to 

J make the use of existing corridors reliable depending upon 

• what the studies showed • 

s Q Would you please discuss the reliability of 

e parallel 500 KV lines as compared to a s:l.nqle 765 KV line and 

7 two 500 KV lines on a single structure. 

a A A single 165 KV line is less reliable than two 

• 500 KV lines on a s!.ngle structure. In turn, two 500 K' .. 1 lir.3s 
I 
i 

10 on parallel strucblr.es a:i:e more reliable than two 5CO ~:-l lir.·e& 

11 on a sinqle struct.ure. What I am saying is this -- if paralJ.t??l 

'? 500 KV l!.nes are not feasible because of inadequate reliability 

I} then a 765 KV line on a single structure could never be used. 

,. As th.1s: Commission well kn.cws, th.ie ".folt.age is used e:xten.ai.vely 

·~ in th'~ Uni t.e-d st~tee, Can.ada and Rus:.sia .. 

,. Q Would you briefly di5cuas how utilities qens:::r. l.y 

n approach thi~ question of rel.:f.abili.ty? 

11 A Fir·st, the ut!li.ty f!5ta.bl:lahes. criteria for 

tt . reliability ~hich appear to be re&sonablo with all factors 

taken into accounta Next, they atten~pt to plan the syetem to 

meet these cr.iteria. Next, studies are I'M.de to see if the syzt• m 

will meet the criteria under various hypothetical conditiona. 

Computers arc prograrraned to model tha system and its pcrformanc'l 

under various postulated system conditions to see if the critc.x .a 

, • will be met. I must ernphaeiza that it :ts reliability of the 
i L-------------·-·····----·---- -·---· ·-·------·---------------' 
t: 
b 

i.; 
I•· 

i 
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~~~ rather than of individual lines or structures that is 

2 the goal. 

3 ' Q After the system is put into operation, how 

4 do utilities determine whether the criteria are beinq met? 

A Detailed. records are niai,.tt.:1ined of the actual 

6 experience of the system. These rccorda are tnbulatcd, studied 

1 and constantly reviewed becc.us.e it is only in this way that 

e necessary improvements or modifications can be made. Such 

9 studies are eascntial for intelligent future planning. 

tO Q Please discuss the siqnif icance of outagea and 

:1 interruptions to the transmission system of a utility. 

A It should be made clear that a transmission li:e 

cannot be mnde interruption proof. Interruptions to transmissi n 

lines do occur, and electric systems arc planned to tolerate 

their being interrupted. Most of the interruptions are caused 

by lightning, and where tha incidence of lightning is se.,.rere, 

the structures e.upportlng the transmission lines are equipped 

with overhead ground wires to shield the power conductors and 

1~ reduce the tr.tp-outa due to lightning. The effectiveness of 

h the shieldinq is not l.00% and depends on a number of factors. 

,, For important lines such as 500 KV lines, the shielding is 

·· frequently applied in such manner as to reduce the probability 

n of trip-outs due to lightning to one per 100 miles per year, 

H an.d I believe this to be VEPCO's objective. Thar~ are also 

n 
1 

means available to reduce the probability of trip-outs caused 
L---··--------------------·-·------------- -----·--
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by lightning to a much lower value. 

2 Most interruptions to transmission lines are of 

' I virtually no significance. The greatest single cause is 

• I 
• I 

lightning. Typically, when a line flashes over due to 

lightning, there is a power arc established which is extinguishe 

• I by the opening of the circuit breakers at each terminal within 

1 less than 1/10 of a second. Following a "dead time" of a small 

fraction of ·a second, the circuit breakers are re-closed 

autoniatlcally and normal conditions are restored to end the 

event. ~utomatic re-closing is successful about 95% of the 

ti~s for te~porary lightning faults. Excureions to the syztem 

postu;:e are predictable and acceptable and of no particular 

concexne 

When a fault which :requires repairs occurs 

due t.o lightnlng or other causes 11 then the re-closing efforts 

are unsucces:;sfu.l a.nd the line must remain out of service until 

1uitable repai1·e are made. During the period of a transmission 

line outage, the load must ba supplied over alternate paths and 

1ometimes the ctandarda of service are not up to par during 

that time. 'l'his is parti.cularly true if the ·effect of the 

outage 1.s compou.nded bee a.use of abnormal conditions or other 

1ituations. llowever, the probability of such an occurrance is 

very lOWe 

If the tranomlssion outage results in some I 
lose of qeneration, then the system will reconstitute the desirJd 

TAYLOE, ZAHN & ASSOCIATES 5 Q 1 . .6. 
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resources either from its own system or sometimes from other 

2 systems who hnve surplus generating capacity available. 

3 Q How are outages and interruptions handled 

4 by a utility? 

A Very generally, a major interruption to either 

e the power reeources or the transmission system is ha.ndled by 

adjustmants within the system itself or by support trorn 

neighboring utilities or some combination. 

• 0 If the existing Mt. Storm to Do\:1b~ line were 

10 I to be paralleled by another 500 KV line and if both lines wer~ 
I 

11 I lost, would eancading be a problem? 

" ! 
I 

., l 
,, I 
. , l 
~· I 
... 

Again, without the studies which ! have 

previously mentioned, it is not posaible to give a definite 

answer. However, I can aay that with adequate planning the 

problem could and should be aYoided. The ~ere fact that there 

are two lines within one corridor doea not give rise to a 

cascading problem any ll'.Ore than the existence of a single 

765 KV line would. Attent:ion is invited to Criteria !or ·-
Reli~~litx ip.£.~~ic Syst~m Plsnnin~ (October 1972) as 

developed by the southeastei-n Electric Reliability Council and 

the ECAR-M .. 1\.AC .... NPCC··7ACAR Interre9,!o.na:l:, .system Appraisal Stud!C3 

(May 1972). Other R0liability councils in. the un.itf.:d States 

have similar de:·cwnents. 

Q If both lines would go out at the same time, 

what would be the probable effact? 
1L _____ _ 
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A Again, without studies, I don't know, but 

z VEPCO has not shown that it does either. The answer to thiB 

, 
question wot1ld depend on the circumstances existing at the. ti.me. • 

• It would depend upon such things as whether the ind!cent occurr d 

' at a peak load period or nt an off-peak peJ:iod and the po5tu:".'e 

of the VEPCO system and the systems in ECAR and MAAC. Case 

7 I studies would be needed to determine the ef f cct of such an 
! • incident at any particular time., Howe~~er~ I can say if propsrl 

t planned, tho loss of both lines would not result in a catastrop.G., 

The results could range fron\ no significant effect, to low· 

" veltag·:ii for certain users, to localized outage for short 

periods to certain users., But if properly planned, there wo•.i.ld 

') certainly be no major disruption or system collapaee 

0 Are there transmf.seion lines presently in 

operation which would provide s. pot.er.t.:tal back up to parallel 

!I lines from Mt. Storm to Doube? 

Yes, there are. There is a line from Hatfield 

,, 
to Doubs, a line from the east coming into Doubs, and a lin~ 

from Elrnont to ooubs. Theee nre potential eources of a back 

up supply of power. 

' ,, Q would you comment on the ef fact of EHV lines 

" on radio and te.levieion rece.ption? 

.n A All energized lines ha\<:-e an effect on ra.dio 

and tele'\•i_sion recept~.on.. In many ca.see, the effect is not 

• at all noti.ceable but nonet:heless exiets.. The higher the 
----------·---------------· 
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I 

voltage of the line, tho more probable the interference. 

2 Transmission lines have a greater adverse effect upon radio 

:s and television reception in areas where the signals being 

• received are weak. Generally, this is in areas remote from the 

·' transmitters. 

Q What effect would the construction of an 

7 additional 500 KV line along the sama route parallel to an 

e 

• 

existing 500 KV line have on radio and television reception 

in the area of those lines? 

A It would not increase the problem. As a 

" matter of fact, the addition of another line might well result 

': in the reduction of interference. 

. ) 0 Please cite to the Commission examples of wher 

1• one transmission line corridor carries the number of megawatts 

r' that would bG carried if another 500 KV' line were built parallel. 

~ to the existing Mt. Storm to Doubo line. 

A Such examples are indicated on.the ECAR map 

.·-. which shows tho 765 KV lines that are now in uee and planned 

•:it for the f ut.ure. 

;,• 
1·· 

Q Please give the Commission your overall 

\ • 1 evaluation of the pr.oposals put forth by VEPCO nnd Potomac 
\.. t 
\~)} I Bdison. 
\~;.. ! 
~»• i \'r· l 

A J\S I stated earlier, I reviewed Applications 

~!' \ 1oa, 32, 33, 34 and 35 of VEPCO primnrily for the purpose 

·~ l daternininq whether th."y ~ad -.'.'_~Y~J.:nif!cnnt relationship 

i~:· 

of I 

~ 
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applications for the Mt. Storm to Morrisville line. From 

the available data and without the in-depth study necesoary for 

a complete evaluation, it is my general opinion that the 

proposals contained in those applications do not have any sign! !.-

cant relationship to the Mt. Sto?.'.'m to Morrigville propcsal. I 

have 

I 
no further comment on these applications. 

So far as the Mte Storm to Morrisville line 
I 
I 
1iB concerned, it is my opinion t.hat while additional tranamissi l 

ca-pac.tty is needed from Mt. Storm to the North.s.rn V.irgi!lia lo?.d 

ce!ll.tax!J., t'-.ppll.cnntf!. have not justified the need for that line 

at 'tlr.e pI·oposed location o Baeed on the coneideration of tho ar ·a 

\\he:r.e pc·\\~er is needed and of the impact on the environment, the 

lc-cati.C'n. of the line from Mt. Storm to Mcrris 11ille is not 

logical. Considering these factors, the loq!ca.l route of the 

line would be fr.cm the point cf gen~ration at Mt. Storm 

directlr tc the area. of need at Doubs. 

It is my further opinion that. appl!.cnr.ts have 

. r.ct s:hOlt-"n suf fic:tent: qx·ounds for rejeetlng the route which woul 

par.allel the existing 500 KV line from Mtn Sto~m to Dcuba. 

: They haire not aubstentiated the ganeralizaticn that reliability 

I considex.·ationf.I will not permit a paralleU.n.g cf the existing 

1· 

1

1 line .. 

I 
\' 

It !a my f\lrthe.r op.tnion that applicants have 
I 
I not substantiated the conclu•ion that doubli.n!J the entire loop I 
I 
'\ would be neci?seary to provid~ the .ne<:'!l'."ai~aey rellability~ I 

'!_____ ·----- --- --~--~~~~~~-~~~.H~~~~~~~~~~~~----------5 0 5~-
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would be surprised -- at the least -- if this conclusion could 

be factually substantiated. 

Lastly, it ie rny opinion that applicants 

could well devise a practical plan which would perm.i.t the neede 

line to parallel the existing Mt. Storm to Ooubs line so that 

the power could be transrnit.ted directly to the load cent~:-s 

and so that the major environmental intrusion, wh:f.ch would 

necessarily result from the construction of a line from 

Mt. Storm to Morrisville, could be avoidede 

(Document received and marked as Exhibit FCl~) 

BY MR. l<J\Y: 

0 Mr. Chambers, would you bd.efly sUil\JMrize for 

the Commission the prefiled testimony to which wecve just 

referred? 

A Well, I think it is etated that I revie~ed 

Application Numbers 32, 33, 34 and 35 pri~Arily for. the purpos~ 

of a2certaini.ng eny significant relationship with the applica.ti n 

for the Mt. Storm to Morrigville line .. and f.~om the data that 

was available and is aYailable nowr and without.the in-depth 

study necessary for complete evalt~ati.on, it is my general 

opinion that the proposal9 eont.ain.ed in thcBe l!lppllca.t.!on.'i do l 
not have a significant relationship to the Mto Storm - Mor.r.i3vir.ltt 

line, and I have no further comment. on thoee applice.t:ton!,, · 

Ae far as the Mt. Storm to Mcn:·iev11J.e lir.e 
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is concerned, it is my opinion that additional transmission 

2 capacity is desirable from Mt. Storm to the Northern Virginia 

3 load. 

4 The Applicants simply haven't justified the 

s location proposed for this line. 

6 Based on the consideration of the area where 

1 power is needed, and of the impact on the environment, the 

a location to Morrisville as proposed is not logical. 

9 Concerning thesa factors, the logical route 

10 of the line would be from the source of electricity to the 

11 area where the load is located. 

12 It is my further opinion that Applicants have 

13 not shown sufficient grounds for rejecting the route which 

1t. would parallel the existing 500 KV line from Mt. Storm to 

1s Doubs. 

16 They have not substantiated the generalization 

17 that reliability considerations will not permit paralleling 

10 the existing line. 

19 It is my further opinion that Applicants have 

20 :not substantiated the conclusion that C.oubling the entire loop 

21 would be necessary to provi.de the necessary reliability. 

~ 2 In fact, I would b~ real surprised if an 

23 in-depth study would turn this kind of a thing out to be the 

case, where electricity would gp in a southerly direction forj 

2s L __ a _substantial distanc~ an~-:~-~~~~-~~~~-~~:~:_and then thenc~ 
TAYLOE, ZAHN & ASSOCIATES 
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northerly again, to get over to an area where the load really 

z is, which is easterly. 

1 I 
l 

' I 
, I 

I 

• 
1 I 

• I 
• I 

10 

:I 

" 
I 

•1 

n 

" 
I 
I ,, l 
I 

~· 
I 
I 
I ,, I 

..• ·I 
l 
• tt 

)I; 

... 
I 

:! ' 

n 

.. 
• 

Lastly, it is my opinion that Applicants could 

well devise a practical plan which would permit the needed line 

to parallel the existing Uto Storm to Douba line so that power 

could be transmitted directly to the load centers, and so that 

the major environmental intrusions which would necessarily 

result from the construction of a line from Mt. Storm to 

Morrisville would be avoided • 

MR. KAY: Now, if the Commission please, becau ~ 

of the Commisaion'e desire to move this case along, 

and because of our inability to bring Mr. Chambers 

back here too many times, we do have some additional 

questions that we would like to ask Mr. Chambers now 

relating to those new exhibits that came in through 

Mr. Stallings and Hr. Barthold and some of the 

testimony at that time, and I think if we can ask 

those questions now, we may eliminate the necessity 

of having to ask the Commission to permit us to bring 

Mr. Chambers back. 

COMMISSIONER SHANNON: Go ahead • 

BY MR. KAY: 

Q Now, Mr. Chambers, when I was examining 

Mr. Stallings, I asked him to describe the general procedures 
- -·-- -·-·----------.. -----·--__j 
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i 

that are u9ed in sound syatotn planning. 

z Would you comment on that testimony and give 

> the Commission your thouqhtg about sound system planning? 

.. A Well, I think Mr. Stallings made a pretty good 

'· I start and a pretty sound relating of how this is done. 
I 

• 
' I 

• I 
I 

• I I 

,, 

I IJ I 
I , .,., I 
I , , .. I 
; 

. "' I 
. l 
. I 

.... I 

Tho beginning input, the driving element of th s 

is the load, the magnitude and the pattern of load. 

This is established by the best means that are 

available today of projecting what future load and the characte 

z~tion of the load is. 

Some load is more difficult to serva than othe 

Then it gets defined in terms of the load 

the seasonal characteristic, and a very important thing is 

a load duration curve, that a certain percent of the VEPCO load 

is existing every hour of the year. Not necessarily the same 

load, but some is base load, some is intermediate, some is 

peaking. 

That peaking load miqht, depending on its ·1 
• ! definition, be somathin~ that would exist only a few hWldred 

• l hours a year. 
I 

Per.haps 25 or 30 percent of tho load could requi e 

l t I service for only 10 percent of the time. 
i I 

l:u ! 
i I 
I I 

t-- l 
That is what I'm really saying here. 

Anyway, it has to be defined as best it can 
l ! r ! be done, and the sources of supply of electricity have to be J 
~ I planned, that that is base load, that that is intermediate, 
I '...,· --------- ----·--------- ·······-·-··----·-··--·---··-··--·-·-··------··----------·----·-1 . 
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that that is peaking, and to the extent of any of the sources 

2 being from neighboring systems, because of some favorable 

l contractural terms, that might be arranged, and then the 

transmission system i.s planned to supply the system load. 

' That is the load on the VEPCO system or whatev r 

e system it is. And the initial studies -- superficial is not 

1 exactly the rlght word, but the initial studies are rr~de to 

e identify perhaps five or six feasible plans that deser~"'C furthe. 

• study. 

10 If a horse starts faltering, then it is 

11 discarded early, hopefully. 

11 All the time there are joint stutlics that are 

1 1 going on with nclghboring systems, with systems within the 

'' reliability council of the electric system, and the n·eigr..bors 

'' associa.ted with it, and this leade to assessing the favorabilit. 

·• of cooperative pla.nning. 

i' There can be large economies gained by working 

·• together, in tha size and t.ype of generators, the divo:rsity 

"' of load among s~·!lterns, firm sales are developed, there are 

• so-called economy intercha.nqes that are carried out, and 

.aw coordination of maintenance is a very imp:l":'':ant. thingr also~ 

'u emergency assistanc::!, in dealing with contingenciee beyond whic 

• you design the system and these things$ 

ii The engineerinq studies to carry this cut 

II always have to be of the kind that are acceptable. They have 

TAYLOE, ZAHN & ASSOCIATES 5 10 ·<Ill\ 
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to have the reliability that is acceptable. The evaluation 

2 has to be carried out over a long term that takes account of 

1 what is spent, what cost is incurred, and the year in which 

' they are incurred, and all these things. 

' I think I'm runn!ng too long on this, Jack. 

7 

• 
• I 

I 

•O I 
I 

I! 

Q Well, move on, if you would, theng Mr. Chamber , 

to the nature of these studies that the Commission has heard 

reference to~ the base study, and just how they are done • 

A Well, I just haven't seen any studies presente 

that are persuasive that -- you nean of the case that is here? 

Q No, sir. Just generally, in ma.king these 

•: studies, once you try to seek these things. 

A Well, what you do is you simulate the system 

· i• j mathematically on a computer. 

111 I In earlier days it waa dona by simulating the 

·• actual system in a model form, but ·today it's done on a compute , 

"' and for e:ich case that deserves in-depth study, you may run 

• perhaps f~fty what are called base load cases. 

~ This is the kind of a thing in which you set 

:a up the summer peak and the summer of!-peak, the winter peak, 

:,. the winter off-peak, and the shoulders, the spring and fall, 

::a and you work in the- requirements for maintenance. 

Mr. Stallings might correct this, but I would 

•
1
w ,i apeculate of the order of 10 or 12,000 megawatt months of 
, I ~ \ i 
t 1 ~ ! mainten~nce that VEPCO has to work in sornehow6 and if they don' 

\X:_ ...._ ___________ ;A~~;E-,-~~~~-&-~~S~C-1~;~-~-- ----5-1--1--~-. - -·~ 
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do it this year they will be bitten next year. 

I ; It's part of the thing that has to be done. 

, And then you vary the pattern of generating 

! 4 schedules to allow this malntenance, and during the time. this 
l 

• l is beinq done you still are seeking the reli.cr.bility that you 

• have estabU.she.d that you want to do • 

., Different systems differ on thisp but. many, 

' I ' at any rater in the Unlt.ed. States: degign on the basis of 

• beinq unable to supply t.hei:r. load one day in ten year.Se 

Now, thie turns out to be about four nines 

··flt in a row, if you ccnslder that every d<!ty is not a pes.k day and 

these kind of things. 

n i The question could very well be asked~ why 

!ht not five nines in a row1 and why not three,, and it 1 s basically 

· ·"" just money. It is how much reliability, You are no~ going 

to get a hundred percent, but how much rel.1~bility a.re you 

. i1 willing to pay for, 

:. Well, so you establish the reU.ability that 

haa to be· met in all of these studies~ and then you ma.y have 

found yourself with per.haps forty or fifty base load cases. 

Then you eta.rt some base load cas.es that 

a postulate diffaren.t arrangements with n.eighbore. Y°'.1 say that 
i 

& certain • t amount will be received from and what interchange 
! 
i 

• l 
capability is available with yoµr neighbor, ancl if it isn't t 

• I u much·.as is favorable for you to have, economically, then you 
! ' . .._ ________ _ 
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• 
• 

. ; 
' 

adjust the transmission to meet this • 

Well, I think I've left one of the more 

meaningful things now until the last, and that is the 
I 

2056 

: .• l 
l 

!environmental impact study, nnd some of those factors are the 
I 
I 

most meaningful there are. 

For oxarnple, you couldn't build a transmission f l 
i 
• 

l t 
i 
I 

line across a certain historical area regardless of how fa.vorab y 

t \ ;1t might be, economically or reliability-wise. 
l' l ' 

' . '. As a matter of fact, these three concerns are 

.,. j 'not 
I at all compatiblo1 economy, reliability and the environment, 
! 

"" and really there is a trade-off in all of these things. 

' •it I think I've run too far again. 

Q Well, which one of those factors that you just 

- mentioned predominates? The economy, the reliability, or the 

,,. environmental impact? 

A Well, none of them do. 

On the other hand, each does in its own way. 

Al I mentioned, the environrr~ntal factor will override anything 

1l1e if it~s strong enough. 
,· 

' 
~- For this reason, tho studies generally point 

'P' toward the transmission facilities being located in areas that 
;l 

\:tit l are not useful for higher purposes, you might say, or that are 
l ,1 
! 'I: ! ,.. I just simply unaccoptable. 
' . -~ 

l·. ! . 
,,;, I 

Then there are also interrelated thinqs. 

I\• l can be an environmental factor in a certain area that can 

~,; , l.. TAYLOE, ZAHN & :;;~C;~TES 
~%: ~~:: .. 
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acceptable by the design of the line, or by some particular 

treatment that is done. But thore's always it's always 

a trade-off, and the reliability is essential. 

VEPCO couldn't plan its oystem for relinbility 

that is unacceptable. 

VEPCO should and, I know a lot of the people 

involved, and I think they do very good planning on the 

economy basioe 

Q Well, in this particular case you've read 

Mr. Stallinqa' testimony and you haard him while he was being 

cross-examined, and on the basis of that, would you state 

whether or not you believe that serious consideration was giv~n 

to the plan to parallel the existing ·soo line from Mt. Storm to 

Doubs to Loudoun? 

A No, I don't think it was. 

Q Well, would you explain that conclusion, pleas i 

• "·' air? 

Well, I haven't seen any data, studies, evon 

those that Mr. Barthold just submitted earlier in his testi!!\Ony, 

that dem:>nstratcs this. 

You see, to m'.l.ke studies comparative, you hn·Ic 

to make true comparisons of what is beinq viewed. 

at all. 

This ju~t doesn't appear in these studies 

Q Now, sir, do you agree with Mr. Stallings' __________ ...;.._ _______________________________ .. ___ _ 
TAYLOE, ZAHN & ASSOCIATES 
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\1----· 
I statement that two 500 KV !Lies that are serving the same basic 

purpose should not occupy the same right of way because of 

1 reliability considerations? 

A No. 

Q And why not? 

A Well, the use of one right of way for high 

I 
1 

I .capacity tranami1Jsion ir-J not really on trial I don't think. 

' 

I 
I 

l 

I . I 
I 

I 
I 
I 
I 

It's pretty well established. 

The 735 KV lines in Canada, and the 765 in the 

United St~tes havo a carrying capability that has already been 

testified by others of more than twice, two 500 KV lines. 

'I'Wo 500 KV linee occupying the same right of 

way are much more reliable than one 765 or 735, and they are 

more reliable than two 500 KV lineg built as double circuit 

on the same tower line on the right of w~y. 

But in any case, it's possible to plan the 

transmission system so as to accept the tripping of all the 

line on the same right of way. 

O Now, sir, was that done he.re from what you can 

tell? 

A Wall, of couroer I don't really know, but I 

·'l haven't seen anything to show this. 
! t 

Q Now, Mr. Stallings, in his exhibits, I think, 

CMS4 and S, submitted some cases that, as I understand it, 

purported to show that the system, electric systems, in the 
--~--------~--------··· 
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eastern United States, o~ at least a part of the eastern 

2 United States, would collapse if the two 500 KV lines were 

' built on a common right of way and if they were both tripped 

• out. 

' Do you think those studies in CMS4 and S prove 

• that? 

, I · A No. 

• I Q And why not? 

• l A Well, first the studies were based on a base 

"° case of the line being from Mt. Storm to Morrisville and the 

u line existing, of course, from Mt. Storm to Doubs. 

' n The behavior of the system would be different 

'' from tripping two lines in separate directions than they would 

~ .. I two on the same right of way. 
. ~ 

tit j The case that was pre!1Jented by Mr. Stallings 

! 
~.. ; aeem8 to me to be based on a postulation of .about as sevare a 

condition as you can cook up for this kind of an arrangement. 

That is, they base this on 5,000 megawatts being supplied from 

ECAR to·MAAc, and I understand VEPCO is not a part of either 

o~e of those, and if 5,000 megawatts is transmitted, and if 

two of VEPCOa s lines trip out, then there can be a critical 

condition appear on the Allegheny system between Black Oak 

and Doubs if they don't do anything at all to mitigate this, 

and there are means of doing it available, used 

Mr. Barthold uses them all the 

regularly. j 

time. But -~v~ 
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,, under that condition, thu case that was shown indicated that 

2 the two lines to Juniata in Pennsylvania are still not overload d,. 

, They are carrying a little over. 3,000 megawattsp as I recall, 

and the two lines carrying that are doing all right. .. 
I 

, I This is a postulation of something that 

I • I demonstrates reasons why sornP-thing can't be done. 

: I 
I 

You might say, if you can do this, okay, we 

will have 10,000 to go from ECAR to MAAC. Well, that will do 
I 
i 

• 1 it. I rrie~n, it'e like a b'.lq crawli:-:q. !f ye..: t"'t::! a le; o!!, 

~ j trip out a line, he doesn't crawl. ~s well, and if ycu trip 

,. I out another line and then trip another, "·ft.er a while the bug 

I 
•1 l _can't crawl, and the bug just has so many legs. And this is 

l 
\ 1n the planning of reliability for electric systems .. 

\ 
i If you we..nt t.o <!O far enough, you can certain],. 

\ • demonstrate that. you can't do it. What l have not seen is any 

:. 
l' 

effort as to hoW\ it could be done, and it can. 

\· <@ 

\.··· . 
f ' 

Q Now, sirp de you h!tve any other obt.iervations 

l ! \h• ~ OD this p:>int that you ax:e testifying to now? 
I ,. 
I ' \'i• ! A Well, every system hae to have a spinning 

r ! i;'f' j naerve and a. non-spinning res.erve a\•ailable to meet i te t l nliability c::riterh. 

:;;, l f:J"". In the cases that I ha\~e seen, the spinning 

·· j taerve that would be available in MMC have not been patterned 

~ "·.J to h~lp this condition. 
g; 

.I ~if 

.•\Ii..-·.---------------------·---·--------·-----------' 
All of the systems have an enertia, sometimes 

lh.: 
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Chambera - Direct 2061 

.called WR square. It's rotc.o.ting masses of generators and 

turbines that if an event happens the initial response is taken 

up by some stored energy, and then there is an adjustment in 

the tie lines • 

The reserve, tho location of reserve and ths 

posture of the systems arc ncv~r identical i.n -- I don't know 
j 
if any cases ha~;e been shown here to shew how that could be dons. 

The reserve could vexy well be made up of MMC, 

and it docf!n ft t ma.lrn any diffe::~ence whC\t contracts axe in 

exi2ten.cc. 

The kilowatts» can 9 t read themo When the:r.e is 

a dafic.lcr.cy someplace, it's going theI·e from that system 

that has it available. 

It waa teetif icd that the VEPCO system rese!"v.:; 

amounted to 15 tc 18 percent .. 

Has that it.? 

That eounds reaso~able, because VEPCO does not 

have such very larc;e unit.E. 'l'h~y have unit:J. that are pretty 

reliable a.'nd wature and predictable, nnd. l.f you have larger 

units that are not sold, then you may need a larger reserve. 

Then, the sp:!.nning pa.rt generally will be 

:: based on some kind of a formula, but will not be less generally-

u ·then the capacity of the largest unit, which in the case we 

,, 

i'. 

are talking about here would be North Anna -- North An_n_a_w-ould I 

~ be 835 or something like that. 
-------·-·--------·---· .. - ·--.. -----.-----· 

TAYLOE, ZAHN & ASSOCIATES 
CERTIFiED SHORTHAND F~FPORTERS 

VIRGINIA BE/<C:H. VIRGINIA 518 



Chamber~ - Direct 2062 

•• I think that woul1 likP-ly bg there. 

I Q Now, sir, Mr. Stallinqs testified that if the 

, 
chancee -- at leastr this is my recollection of his testimony -

• I· that if the chances of both lines on a common right of way goin 

1 I out were fhre million to one, or ten mi.llion to one, that that 

I 
• I chan.ce should not bo taken .. 

1 I 1 Do you agree with that concluaion? 

• A Oh, no, no. Ycu can't provide service that 

• reliable .. 

10 'l1hen" eJ,so, it: is not the transmission line 

itsa.lf 07.' th-9 t.r-nns:.niesion linas on the right of way. 

It's th19 syotem that you are talking about, 

ll and so you erra.n1'9 the system wi 17h. the probabilities of event 

IC that all of the~n put together1 on the Gauseian technique, of 

saying that yov ·,,;ill be imable to supply tha load, or you will 

16 ha";e some d.eflc~ce:ncy or abn.c.~al i. ty, l::w vol tag~ or someit;hlng, 

17 once in so many years or once in a certain period of time. But 

18 you ¢an•t get t.o five million. That 1 s too m?r.ny nines in a ro", 

19 or ten :mU.lior: .• 

20 

21 

23 

25 . 

Q We've hea.rd a lot about. reliability criteria. 

Are the.re any r~llability criteria for ·t:.r.a.nm:r..ission lines 

tb:sm3al Y·as t.he.t a:rc p~1t; out by th~ reliability ccun.clls? j 

1\ Oh, no.. Soml2)t.tmes ym~ have & ·trunsmt.ts~ion lin, 

that y:n.1 WO!.lld l~.ke t.o have very reU.:i.ble because the reliance 

on the.performance of that line is very great and you can 
--------·----·· .. - ... -------·-----··------·--· ----------~ 
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.--·---------------·---- -------------··-------
' 

design lines for high reliability or lesser reliability, and 

z it's just money, and so you don't design -- you don't seek to 

J design tho system for a performance greater~ I euppose, basical y, 

than the people are willing to pay for. 

Q Now, Mr. Chambers, have you had an opportunity 

to look at the case plottings thilt were presented by Mr. Dnrtho d, 

and I think they were LOBl, 2, and 3? 

HR,!e you had a chance to look at those? 

' Yes, I've looked at thosa. 

Q Oo you th~.nk that any sound concluaions can be 

" drawn from those studies? 

l 
··• I 

I 
I 

. I 
: "' : i . . . I 

. I 
.,..,. I 

l 

No, no. 

Q And would you tell the Commission why you are 

ot that opinion? 

A Well, they are rretty well the saroo character 

as the ones that I referred to earlier. First, the base case 

"' · doesn't sta.rt. out with two lines. See, this is the reason I 

,. don't believe studies have been made. Thare are not a lot of 

cases showing two lines from Mt. Storm to Doube, or one going 

on through to LOudoun. 

This is n.ot appeari.nq in any material that I' v 

seen anywhere, and when we have pursued this, as we have, we've 

qotten thia stuff that is Bhowi.ng the Morrisville and the Doubs 

line being t.rl pped out, and it's not the same respons.e. 

Now, I hRve a wholo lot of comments about 



r 
I 

' , l 
l 
I 

• I 
i t I 
l 

' ' i 
• i 

! 

' 
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Mr. Barthold's exhibits here. I don't know about taking up 

the Commission's time in this. 

Q Well, I think this ia an importance feature, 

and if you could run over at least briefly the reasons 'that 

theso studies you don't think prove the conclusion. 

A Well, if you look at LOBl, if we atart nt the 

beginning, this postulates aomething that just si~ply is not 

• true ~t all@ It shows thres transmission lines from A to n, 

• or one from n ~ource to a load,. that they are identical in 

,., 1 character. 
! 

That is not the caee at Mt. St~rm. What is 

l "" j· the:e are fi~.re lines, not three, and for purposes of going 
I 
i 

1) l toward Virginia,. or Northern Virginia, I think there would be 

'• ., tour. 

: .1t· What I'm sz:ying is that one goea down to 
i 

· ·• Valley, and thence to DooI'!lfl, and one will go north to nlack 

: ..,, Oak, a.r.d then one goes to Doabs, and one would go to Mo~risvill 

: • to Loudcun o 

:i.1 Now, there's a fifth line which, for this 
1· 
1·,. 
\',* postulation, would not be an out-flow lino. It's the one 
i 
' 

\• from Pruntytown. This thinq would lead somebody to believe 

I i : 11 l that there are three lines, each identical, each sharing the 

t J 
\:,!t' \ load equ.!tlly, and so you would ship some out, and this is true 

[.:~ I it you can say that this is what the real life girl ·is at 

't I point, but it isn't. 
!~· 

~~if-. TAYLOE, ZAHN & ASSOCIATES 
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One is a wholo lot longer than the other, and 

2_ if they were identical in character, and one is fifty miles 

' long, and one ia a hundred miles long, then one would carry 

• ona-t.hird of the load, and one would carry two-thirds. The 

' I shoz:tsr. cne would carry two~thirds. 
I 

• 1 So, there is a difference here, and as long 
I 
I 

1 I as it is recognized that this r..onl io simply to illustrate a 

• principler it~B all right, but if you think that this is 

• illustrat.ing wtin.t ia true at Mto Storm to North9rn Vil:'ginia, 

'~ that isn;t right .• 
! 

" I The other cases, that is, t~at follow t.his I 

1
• I LOBl herz ~· Case A, B and c, so forth, all shew so::ne plottings 

I 

I 
i. li I that a.:::.a very fraqment:al, and the firet one, Case 'Ar which is 

"'' 1 called the basQ lo".d, you eee it there, and it ohows a. line 
i . I "" I from Mt.. Storm to Dcubs. 

:;. I 
l 

' "' , 1 
I 

i't i 
i 

Dees the Cornnd.seion havf?. this? 

COMMISSIONER SHAN?mN; YeBp we have it right 

h~re. 

:!ii l A !Continuing-.) 1\nd Mt. St.orm to Morrisv.:tlla. 
1
• l It doean • t show but a few numbers in here. 

I .[ r 1 · 
You turn to ca~e B~ and you find th~t you 

~ l trip out the Morrisville line and there a::-e a faw nurrl>s:::'.'s that 
t •\ 

' t are shewn. 
\ l 
~ I _ This is pullinq the leqs off the bug, and that. I 

~ i. leq didn't hurt_ the bug too much. 
L'""'------
t' : ::'1;;. 
i··. 

-----------·--·---·-- -----------· ------· _______ J 
TAYLOE, ZAHN & ASSOCIATES 5 22 

--- ---------------------------------------------



Chambers - Direct 2066 

Let me see. There's case c, which is the one 

a that the main point is made of here, and the plotting in so 

J fraqmen.ted that I would like to comment on it a little bit. 

' It shows, for example, 2250 as a number of 

megawatts from Black Oak to Doubs. 
., 

• I 
1 i 

It says that that would represent 3400 amperes 

at 500 KV. 

Well, that would be based on the voltage havin 

• gone down to 382 KV. Sor this is the rE'ason we ae.ked for the 

back-up mater!~.lr and we find the reason9 

II I pretty well knew what the res.son was anyway,, 

When you l.oad a line that heavily, the kilovar load, the 

reactive load gets very hiqh, and re"c:ttve power, the Commiesio 

probably knows, is much zrore vicicus than re.,_l po'ler 'fer volta.g 

l ., 

i· drope 

In this case it perhaps is twer.ty time!! or 

twenty-two t~..mes as. vicioua, the k.ilovars. 

The principle is you just can't transmit 

. kilovars. 

So, the rero~dy for that is to put in capacitor 

or sychronO\'\S condensers, which ar.e relrttively ine,tpenshve, and 

= /j you put them i.n at the load point such as Douba and Mte Zion, 

1' ;! or where the load .1~ p 

., 
•. I 

~· • I 
I.. I r· 
1'.i• means 
!:1!; l_ 

·~11:: '·' ~~·11. 

·t~~ 
~;:~ 

If you truly took care of the vars, and that I 

is nvailnble r .. :h~n. --~he-~~5~-- ~~_:.~:~tts could be it pe~~ 
TAYLOE, ZAHN & ASSOCIATES 5 2 3 ·-4 
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r-
and then the voltage would be such that you would ha•.re a curren 

2 within the capability of the Black Oak - Doubs line. 

, Another thing that is not shown is how much 

1 • goes down from Mt. Storm to Dooms. 

' Well, I looked it up, and there's 724. That 

• ian•t much for a 500 KV linee So, if you really had an event., 

i 1 such as Mt. Storm - Doubs, double circuit being tripped 

1 • simultaneously, you certainly could arrange for autc~~tic 

• switching to bo performed at Mt. Storm to push one or two 

·~ units of Mt. Storm this way, and you can tnke several hundred 

" megawatts off of t.~is part that goes from Mt. Storm to Black 

: n Oak, 1960, and correspondingly reduce Black Oak - Doubs .. 

j 
· tt It you are seeking to do something, you can 

! '" Well, I don't know how much this going on t.ha t 

\ ,. I ought to do. 
1 
I ..... 
I'"' 
i 
i 

i'.41 BY MRo KAY: 
! 
I 
I .. Q 
1• 
I 
:11 A 
\ 

I 
1• I. Q 

Well, have you --

The prob~bility of this is very low. 

Throuqh any of these studies, have you seen 

any studies which show the kind of things that you are talking 

about as an effort to make this possible? 
\~ \ 
1·.-.··.1·. 
(• . , A No, I haven't. I haven't seen any of the 

i-.t ..... ~_h_n_i_q_u_e_e __ u_s_e_d. _t_h_a_t __ a_r~ _ a_v_a:~_a_b_l_e, __ a_n_d_· _these people know all 

i_:,:_~....... TAYLOE, ZAHN & ASSOCIATES 5 2 4 ·~ 
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.--·----

about that. 

2 To my mind they are among the better in the 

] business. 

• Q Now, sir, in LOB4, the first page is ent~.tled 

•simultaneous outage of Transmission Lines Resulting from Thei:t' 

e Location on a Common Right of Way.h 

, Is the definition of system p:::-&c'tice~ as sat 

• forth in there the SERC coWlcil definition? 

• A I've got to find fcur, air .. 

tO Q All right. 

" A Oh, no, no .. 

,, It says, "To require an accotr0dation by the 

rest of the system" 

I It 0 Where are you readinq? 
i 

i 
\ l'.t A It~s Lina 2, 4~ 6~ Line 6. 

\ '• 
' 
\ 11' 
! 

1~ 

i I 
.!. 

~\ 
•I 
, I 

This is not SERC a.t all, and I don't. know of 

any other.a. 

T'.,,.o or m:)re circu..i.ts on a. cmr.rnon d.ght of wa.y~ 

many times will result in abnor.ralitiee and some loss of load. 

Not every· tirr.e. You see, this thing t.ha.t we have been looking 

at here is th~ worst thing. It.'s a large am<:mnt, 5,000 meg.5:Wl!t'/c~·s. 

That 1 s 70 percent aa much as the VEPCO load ie right now~ 

Go from one eygtem \:o another, both of whom 
~ \ 
:i1···'~··· .... :. _•_re_n_e_i-gh-bors of VEPCO, and VEPCO is not in. th.is_. __ T_h_i_'3_thin9 I 
'." 

1 
ii piled u.p he:i=e to ~how thi.s t.hing& 

-··--·----·-----·------· 
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r--;-·--------

2 

3 

' 

, I 
• I 
• I 

0 Now, sir, :!.n the context that we're talking 

about here, would you discuss, in your opinion, the advantages 

of interconnections, and discuss the magnitude of interchange 

potential? 

A Well, that is a favorite subjac·t of mine. 

Q Briefly, pleaao. 

A I'm for it. 

Q A little broader. 

A Well, every kilowatt of load today is 9oing· 

10 to represent a.n investment in my opinion of seven or eight 

" hundred dollara, as we view 19B0e 

.. , I think generating capacity is going to cost 

n five or six hundred dollars a kilowatt. I think transmission 

)~ is going to cost n h\lndred to a hun.d:rcd end fifty. I think 

\ ~t aistl"ibution will coat a hundred fifty to two hundred. 
i 
i 
' 
1 • When you add t.hf3rte things up, the diotribut..1.on 

l'l'l' they can do nothing about. Thoy have to do it, and that's 

it. 

The transmission and the generation, though, 

they can find ways to work with nei.ghbors to achieve economies, 

and for every kilowatt that can be identified as delayed or 

perpetunlly d~leyed., if H:, i.s-. n ~easo;-v1l thing~ it 0 s a very 

larqe a.mount of money. so, there is diversity, reserve sharing 

emergency aa~istance, you cnn buy s.nd sell, you can achieve 

reliabili"ty .. 
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Basically, I'm very much in favor of it. 

The National Electric Reliability Council has 

devoted e lot of study to that question, and they've come up 

with a little report which I've seen copies of, but this is 

a report that was made, I think, in response to two or three 

pieces of legislation, national legislation, based on inter-

connection over the United States, a national grid, which I 

don~t really feel is economic • 

I know it is engineeringly attainable, and if 

it has got a value that exceeds its coat, then that is sorr~thin 

else. 

But, anyway, they made a study on this, and 

I want to read from thia study the paragraph on Page 5 -- would 

you wa.nt this to be an exhibit? 

Q Yes, sir. Why don't we hand out copies of 

this • 

COMMISSIONER SHANNON z All right. We will 

identify this as FC2. 

MR. KAY: I guess we• ve got two sets of copies 

(Document received and marked as Exhibit FC2.) 

THE WITNESS: Do I still need to read this? 

BY MR. KAY: 

Q Show the Comm~ssion the paragraph o.nd maybe 
H p j 

• t· 
~ 

i.t\, ' 
f''' .~::~r.t. .. :.~-· .. : 
v .. 

hiqhliqht. it. 

TAYLOE, ZAHN & ASSOCIATES 
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1 A Page 5, the large paragraph in the middle of 

2 the page, starting, "Each.of the reliability regions tends to 

l be well integrated with transmission. Consequently, the 

' qreater part of the delay, seasonal and annual diversity is 

' presently being utilized within these regions of the United 

e States. From an analysis of the hourly loads of the individual 

1 systeme within the region, this integration permits seven perc t 

• of the eleven percent annual diversity to be utilized within 

• the indi.vid\.tal regions for scheduled maintenance of equipment 

10 and for ce.pacity and emergency power transfer between aystems. 

" Load dive::sity of just four percent then remains, which possibl} 

12 could be utilized between the regions. However, part of the 

latter" -·~ I don• t think I' 11 read the whole thing. 

The. point I'm making is that while I'm very 

strong !.n my feeling for transmiaaion be'cween regicns, I 

: ~: II 
l 

recognize that transmission lines never generate a kilowatt, 

and certainly you don't want to make raonuments and Bpar.d money 

to the e~tent that they are not needed, and this pretty well \ 1• I 
\ t 
h:<t 1' 

t 
!• I 
! l i"' I \·. ,1 
tc' f 

\. 
\ l 
!' ! 
~( 
\. ~ 

eatablishes a pattern of poseible advantages .. 

How, there are certain oyetema that do indeed 

complement each other with summer peak, winter peak and these 

things, where there is a greater nwrber. 

Q Mr. Chambers, the~e was some testimony, again, 

I ! 
• 1 • 11 I recall it, from the Applicants that the paralleling of 

r i 
• the Elmont - Loudoun line to get power from North Anna to the 
n -----------
\· 
\'.' 
I'·. 
\; 
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.. --· .. ------·--·------·-·----· 

load centers, that the paralleling of that line would provide 

2 sufficient reliability. 

l Would you cornr.ient, please, sir, on that 
I 

conclusion as compared to the conclusion of the Applicants 

that the pnralleling of the Mt. Storm to Doubs to Loudoun line 

• would not be reliable? 

7 A \iell, the lines fro:n North A.·ma he.v~ a p'.lri:os.e 

• of tald.n.g t.he qunntities generated at that location out to 

• where the loads are. 

10 Another significant requireroont from .AEC is 

II that th~.linoa be prepared to transmit electricity to North 

,, Anna to supply the emergency core cooling system for certain 

I) events that they postulate can happen, and they go out farther 

:• ·I really than four nines in' n raw • 

. •S 

•• 

,, 

1• 

i 
,, 

' 

\u 

• 
r.• 

so, those linesf if they are acceptable to be 

parallel to carry the load, nnd nlso accept.able to be pa.rallel 

for this. emergency rock feed., then their requirement is a li tt1 

more severe, I think, th~n goinq from Mt. Storm to Doube which 

is just load, and in earlier days AEC would not have approved, 

I think, two lin-es on one right of way~ but now they 1o. 

Q Now, sir, if that paralleling would :oro·;~.d~ 

sufficient rcU.abili ty, would you tell the Commission ln your 

opinion whether it VEPCO were told to try to do it, could 

VEPCO in your opinion plan its.system in a practical way so 

'as to provide sufficient reliability for the paralleling of the 
--- --------·----- --
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existing Mt. Storm • Oouba - Loudoun line? 

A Well, the anower is yes. It would be indeed 

unusual if Virginia were to be the only place that couldn't 

allow that much transmission capability on one right of way. 

The systema in the United Stntes are indeed 

looking fox:ward to even higher voltages, and the reasson is 

simply the economies and land use. 

The right of ways have to be more intensively 

used, the acres that are allowed to be devoted for that. 

As a matter of fact, tho Pennsylvania systems, 

who now have 500 ~"V, have ma.de a report in which they ~re 

viewing the possible alternatives that they will study in depth 

~or their system, beginning in the 80 1 9, and they brotJ.ght it 

down to three. One is a continuation of th2 500 KV, which they 

now use, which would occupy more and more acres of right of way 

with parallel 500 KV lines. 

The second is a 1200 KV, or I think it's 1200, 

1£. system, and about a 1200 DC systemo 

so, to the north there will be rights of way 

planned for carryinq much more, and VEPCO can do it, ""'· Barth1>~d 
can do it, and the answer is yes. 

MR. KAYs 'J.'hank .you, sir. 
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BY MR. BRASFIELD: 

0 Mr. Chamhora, I believe you agree with a nUinPer 

of positions VEPCO has taken in this case, haven't you? 

A Yea, I'm sure I do. 

O You don't disagree with everything? 

A no .. 

Q I believe you are !n agreement that there is 

an electric need for all of the facilities that VEPCO proposes? 

A Yes. 

Q And on that, I refer you to Page lo, 11 and 12 

of your testimony. 

A You know, the word need and the word desirabiljjty 

is --

0 You are not changing your teatirnony on that, 

are you? 

A Oh, no, no, no, no. 

Q So, there is, in your judgment, based on your 

review, a need? 

A Yes., 

this has started there 

But you have to recognize that even sinel 
ha~"e been some things now that have come 

about that permlts some relocation, and I don't want to get 
1 

into that • 

. Q . Has anything happened that eliminates the need, 
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the electrical need? 

A No. 

Q Rignt. Now, you also say, I belie\•e, that 

tho Reminqton - Warrenton facility oeems essential to pro,tide 

satisfactory service to projected future loads, and there I'm 

quoting from Page 12. 

A Yes. 

Q Now, another area, if not you are in agreamentJ 

at least non-disagreement, you haven't questioned the routing 

of a~y of the lines except the Mt. Storm to Morrisville line, 

hll\"'e you? 

A No. I didn't really study that. 

O And you have stated, and I think restated in 

your summary, that the Mt. Storm to Morrisville line is really 

independent of the others? 

A Yes. 

Q And ~o the Commission could grant the approval 

in a11 of the others and withhold the approval in that, or it 

could do the other way around, grant the approval from Mt. Stonii 

to Morrisville? 

A Yes. 

532 



O Now, you also agree that lines on separate 

rights of way are more reliable; that a system having lines on 

separate rights of way is more reliable than a system having 

those lines on the same right of way, or some of thoso lines 

on the same right of way? 

A Sure. 

O And that the loss of all lines on a single 

right of way must be considered in system planning. 

You agree with that? 

A Yes. 

O On Paqe 7, Line 20, yol.\ indicate that TVt~' s 

power program was carried out with full regard to the ~nv:f~ron~ .. 

mental and aesthetic costs of each project. 

Now, you took the environment into account, 

did you not? 

A Yes. TVA as & regional agency had the power 
' 
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program as only one part of its objective, so it did. 

Q Did you find that takinq the envircr.me:i~ into 

account eliminated all citizen opposition to your plans? 

A Nor no. 

Q Even the moat carefully planned transmirrsipn. 

line, whether environmental considerations p~edominat.ee or 

economic or reliability con.siderations predominate, will stb: 

up public opposition, will it not? 

A Yes. 

Q Partioularly in the area affected? 

A Yes. 

Q The landown.ers and the citizens neal':'hy. 

A Yes. 

Q And on tho basis of that, if a proposed line 
i 

'IS ! , through one area were relocated to ~nother a.ree., you could 
i I 

\''if expect opposition from the second area, co'31d you not? 
I ! 
\ ''-' I 

~:~I 
1· II 

A· Right. 

Q In recent yea~s has the opposition from citize s 

\· g 
f)• ~ and lando\\."ller.s been greater than it was in the earli.er ycaxs of 

\;:i- i the ·electric induetry? 

~, .... 1 .. 
1·~', · r· 

A Yes~ 

I ,, 

.. tii 1 .... 
:rr .. } Q It used to be t.hat transmission towerEP coming 

~~·>, ~ 
:., ~ across the horizon were a great sign of progress. ,,; I t, 
, l 
··i 

A 

0 

I remember that very well. 

People were glad to have the power in those 
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'weren't they? 

A Right. 

O Well, can we agree on this: That a voltage 

reduction of greater than ten percent at the customer, where 

he uses ·it, .might \"e~~ well da.mage hie equipment? 

A Well, I would say it is undesir.able.. Equipme:n.J 

varies:r 'so I'm not going 'to sa.y that it would. It !.a undesi:rs,p~~~ 
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r-·~---

Q You would agree, would you not, that VEPCO 

a ought by whatever means that may be available to try to avoid 

' i voltage fluctuations at the customer level beyond ten percent? 
' 

• A Yes. No question. 

' I Q Now, throughout your prefiled testimony, and 

:I 
• ' with one ~xcoption in your supplemental testimony, you ~eferred 

' to nn alterr.ate of building a line from Mt. Storm to Doubs as 

\ 1 j an nlte.rnate to the Mt. Storm to Morrisville line,, 

• l 
I 
I 

10 I 
I -
! 

·1 

. h l 
. I 

: !:1 l 
l 
' l ,.,, l 
I 
' \ 

, ·4 I 

A Yes_., 

Q New, Doubs is in Maryland, is it not? 

A Yes. 

Q It'a outside of the 'VEPCO system, is it not? 

A 

Q New" if my notes reflect wh:\t you said eorrect1y, 

. H• j you said Mt. Storm to Morris'ldlle didn't make rnuch sense beca.u~ · 
I 

: 1• l what waz loglcal was to t::ansmit direct to where the load wa.e~ 
. l 

j C \ ii that rigM:., rather than to M"r.risville? 

r· I A Yes. The load is ln. the Doubs - Loudoun area •. 

\:;.. I 
("' l 
L j 

0 VEPCO's load is not served from the Doubs 

~ . t r J Substation, is it? 
i. . J 
~' 1 
i I f 
I' I 
It· ~ 
r. i 

A N'o. 

0 Okay., so, how are you going to take care of 

i' ! 
"'·. ~ V!PCO 's loa.d by going to Daubs? 

~-1, · . A Well, there is a transml.ssion line .that goe~s-
~· l from Doubs to Loudoun. It's a 500 KV line.· It was built to .. 

>. 

' 
. .:' . ··-···----- ---·--··----·----· --------------
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,-- -----··----·· ----·-·-------···-·---

carry elect1·icity, I think, both ways, and in parallel with it 

is a 230 KV, which I believe so~e earlier studies that I 

reviewed indicated that in the latter 70°a, or 1980 11 i~ tho 

I 500 overlying line tripped out that the underlying wcu.ld be 

bverloaded, eo it therefore must have· a second line between 
! 

the two .. 
i 

I Q 

The distance from .. - l.et me finish thie • 

Okay. 

A The distance fx·om Mt. Storm to Doubs is 96 

mileo. 

11.nd then down to Loudoun it. is 34 milea. 

One hundred thirty miles altogether. 

Q That's right. 

A That is a much lesser di~t.ance, much lesser 

•5 loss than to corne down from Mt. Storm to Morrisville ar.d join · 

!f the quantities from North Anna, coming into that point, and 

'' then transmitting thence north to Loudoun. 

lf Q Well, you arc now talking about going all the 

•• way to Loudoun at thiB point.. Your alternate proposal~ ho¥ewr 

~ does not considex- going e.11 the way to Loudoun, does it? 

11 It stops at oouhs? 

tl A Well
9 

this gets back, I think, to saying that 

n the line betweer. ooubs and Loudoun is almost a floeter for 

u no.m.al conditions-.• 

Q It'!'· a what? 

TAYLOE, ZAHN_ & ASSOCIATES 
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A It isn't carrying much. It carries juat a 

feJ kilowatts. It just kind of floats. It's not ce:.rry~.ng 

much either way. Maybe, oh, a hundred or so megawatts or 
' I 

something like that. It's not loadedo 
. ' 

So, I would say -- and I'm not planning t.hi:s .. 

I'm not presuming to do this. But one alternative would certain~y 
be to build the line to Doubs and th~n t~king advantage of the 

time and va.lue of money, I would wa.i t the number of years that 

I co1;J.d and exten.d it on down. to Lo\1dour.., and somebody ·e1ae 

in teat:!mcny did sny, well, thD.t alto=native then ought to be 

to ,qo on and build all the way from Mte Storm to Doubc and 

down t:o Loudoun.. 130 miles, to start with, and tha·t would be 

longer them t.he llO to M~rrisville, but it would etill be only 

an advanced exp~nditure of something that is needed anyway into 

area eight, from Doubs to LOudoun. 

Q Well, if the Mto Storm to Morr:tsville is 

built, is your testimony that another line between Doubs and 

Loudoun will be needed thon? 

A It's my testimony that I reviewed a atudy 

that was made that indicated that tha·t would be required. 
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.----- --------------·-·----·------·--------------· 

Q Well, lot m-~ ask you this, Mr. Chambers: 

Forgetting thnt, but let's take next year, the year after next. 

, You pick a year. But you tell me how, if Mt. Storm to 

I • Morrisville is not built, and Mt9 Storm to Doubs is built, 

' and the line terminates at Doubs Substation, how the power 

• .is going to get to VEPCO's Northern Virginia service area when 

' it is needed, if the existing Doubs - Loudoun line is out of 

• service for any reason? 

I • 
,_ ' A It depends on the load at the time that this 

'•o trip out occurs. 

. Q Peak load • 

•J A Peak load. You have to make some studies to 

o find out. 

Q so you can't say that no Doube - Loudoun --

• no second Doubs - Loudoun line is needed if you were to build 

~ from Mt. storm to Doubs, can you? 
j 
I ,, 
I 
\ 

~ ! 
i . I 

• ! 

~ 

I 

I 
' 

A I never did say that. 

You suggested that a comparable solution to 

Mt. Storm to Morrisv.i.lle was building Mt. Storm to Dc•ubs only, 

though, didn't you? 

A I think I'm suggesting that studies have not 

been mad~ to assess the question of building dir~ct from 

Mt. Storm to where the load is instoad of building down to wher 

the load isn't and then going back north again. 

Q Now, to get -- J 
TAYLOE, ZAHN & ASSOCl_ATES 
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-------------·-----------------~ 

A · uow, let me finish. 

2 To accomplish this you could build a transmissi n 

, line from Mt. Storm to Doubs and thence to Loudoun. 

• If you studied it sufficiently, you might 

, s find that the Loudoun - Doubs section could be delayed a. year 

e or so. You might find that it's going to be needed anyway, as 

1 is suggested before, ~nd so that section would really amount 

• to expenditures advanced to some degree~ nut I didn't say 

t that -- I don't think I said it -- I hope I didn't -~· in my . 

: 10 dir~ct testimony, anywhere, that I was prepared to lay out 

' " th~ transmission eystem. 

Q But you did·confine your comparison to 

: n Mt. Storm to Doub&, did you not? You did not consider a 

i •• line from Doubs to Loudoun as a necessary pal:'t of this s:>lution, 

I 1' did you?' 

! !I A That is not correct. 

! • ., Q Point out to me in your direct testimony where 

'' you referred to ~ line going from Mt.. Storm to Doubs to Loudoun 

,,, as a part of this particular project? 

» Page 21 is where you refer to future need. 

A Well, I thil'.k we've debated --

Q Well, let 8 s forget that for tho time being. 

A I don't want to for~et it. I want to qet to 

, 1it this thinq. 

J•· 0 Okay. 
1. 
r· 

__ J 
'--~--~--~-~------~--~----· 
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------- -----

A What I am looking for is where I seid in here 

z that I did not presume to study and plan the system. That is 

1 the kind of a thinq that I made a point. 

0 But you did presume to limit your comparison 

• to a line ending at Doubs, did you net? 

! • You said a 9€-,mile: line. Everywhere you• re 

i 
1 ., talking about the alternate of pa.ralloling, you refe:c~:ed to a 

I • parallel from Mt.o Storm to Daubs only. 

; tO A I think that I referred to building z:. line 

· •1 would b-e !:'e::r:.:! r~d. I think we a:ro playing on words here. 

,, 
\ t;I . 

I 

i·'4 
! 
i I,. 
I 
I 

i ,,, 
I 

I 
:~· i 
\ .. 
\. 
\· 

Q Well, let me asik yo-.:. this s Do ~{CU concede 

that a line f :r.oro Doubs to Loudo\.in will be needed to qet the 

power into the VEPCO system if the alternates the parallel 

alternate is edopted? 

A I concede thato and I say that it may aleo 

be needed ~yway. 

O So having conceded ~at, you would ther.. ~f!!.Y 

that the proper comparison would be tc compare the line from 

Mt. Storm to Doubs to Loudoun rather than from Mto Storm to 

DOubs with the VB:r>CO proposal? la. 
I 
1. 

\• you would studr the question and you wou.td deterlr,ine if one or 

~~,I ... _t1_w_~_·e_a_r_s_1 _d_e_i __ ?t._y_c_a_n be __ :_c_h_iev_
1

·e_d_c __ an_~_i_f __ ~c,,2 would pre~~nt ~-ort. 

A If you will take account of whe:.t I said., tl:at 

I; TAYLOE, ZAHN & ASSOCIATES f> 
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what you spend, and if you will also present worth the annusl 

cost of losael!5 associated with each, then you come up with it. 

Q Now, I believe, as has been mentioned before 

on Page 10 o! your testimony, you indicate that available 

data aupport the contention of VEPCO and Potomac Edison that 

additional transmiseion cap3city is needed f~om Mt. Storm to 

the Washingtonf o .. c. - Northern Virgini~ area? 

A Yes. 

Q You say it supp:>rts the conclusion of the 

Applic~mts. 

Now, that. conclusion has t\'10 parts to it, 

does it not? One, that power is needed; and two, when it will 

be needed. 

Now, do _you also ag~ee with t..~e conclusion 

of the Applicants as to when that r.ead arises? 

A I think so. I think by adding 540 megaNatts 

at Mt. Storm,,, and with the Davis and with the other things th3.t 

are going on in Pennsyl•.rania, th.at :l.t ia needed. 

I don°t think I debate that. 

Q Now, given your acceptance of t.h.cae ?rojectied 

dateE of need, can you tell the Commission how long the studiee 

of the type you_ think are necessary to take, if they were to 

be performed startinq today? 
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A Well, it could be a fow months. You have to 

remember t.hat the base setup in a larga part of the goutheastezl 

United States is already set up on tape, and if intentlve 

effort went after this, it could be done in a f~irly short 

period of tJ.me. 

Q I don 8 t suppos~ you could give us any estimate 

of how long it would take to get approval from the Stat:e of 

Maryland to qo in there, could you" after the studies wete 

coitpleted 1· 

A Ium going to duck that. 

BY MR. BRASFIELD: 

Q Let's assume that the line from Mt. s.torm to 

Northern Virginia is delayed by three or four years beyond 

its required in gervice date. 

Is that something that represents good utilit~ 

mana.gernent7' 

A Well, I don't know what the basis for the 

deley would hef but it would not --

0 To comply with the National Environmental 

Policy Act. 

A It does not. represent good utility managen\ent 

to plan fer some facilities to be available and then find that 

~ey are de.layed. 
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BY MR. BRASFIELD: 

O Have you built any lines across national parks 

in recent years? 

A I don• t know whnt you mean recent. years. 

0 The last five years. 

1, Yes. 

Q Did you hnve any trouble getting approval to 

do .that? 

A (Witness nodding head affirmatively.} 

Q Is that an affirmative answer? 

A . Yes. 

0 Did you haite to comply with the National 

Environmental Policy.Act of 1969 when you did that? 

A Yes. Acros~ a national park you always had 

· nothJ.ng but problems. 

O Two crossings of a national park ~~uld b~ twic~ 

as many problems, mighten it? 

A Yes, it would. We generally just contracted 

. with the park service to maintain the right of way, and we would 
! 
I 

pay them for it • 

. ' 



BY MR. BRASFIELD: 

0 Now, we've already ests.blished, I believe, tha~ 

you agree that lines on sepnrate right of way tend to increase 

reliabili.ty of a system over lines on a single :-eight of way? 

A Yes. 

Q ~.nd I believe on Page 24 you also admit that 

you don~t know in this case whether parallel or adjacent 

c:Onstruction would provide acceptable reliability? 

A Right. 

Q That is the object of the studies youave 

ref erred to'? 

A Yes. 

Q You agree, however, do you not, that in making 

studies the company must consider the loss of all lines on e 

single right of way? 

A Oh, yes, sure. 

Q You say that on Page 20, I believe. 

A Yes. 

Q so you're really saying, are you not, that each 

situation as to whether ~t is appropriate to have a parallel 

or not must be judged on its own peculiar facts and circumstanc~o? 

A Yes. 
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'BY MRo BRASFIELD~ 

0 Mr~ Chambers, before lunch and before I went 

to the map before lunch, I believe you hlld agreed that the 

question of whether a common right of way could be used for 

multiple tranamiss!on lines had to be determined on a caee by 

case basis, based on the particular fncts of each case. 

A Yes .. 

Q Now, if that is true, the fact that other 

companies or even this company have or plan to have some 500 KV 

transmission lines on a common right of way, or that some of 

them have n 765 KV line which carries about double the power o~ 

a 500, this cnn't be controlling, can it? That can't be 

determined as to whether VEPCO should put these lines together? 

A That's right, yes. 

Q - And so a company such as American Electric 

Power, when it builds a 765 KV line, it ought to study that 

and see if the loss of that line can be sustained, just like 

the loss of two lines on a common riqht of way Would have to be 

sustained, isn't that right? 

A Yes. The assessment is a completely different 

'thing. 

O And isn't it fair to assume that a company 

building a 765 KV line plans to have that backed up with other 

765 KV lines? 
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A It plans to tolerate the tripping of that 

line, and accept that on its oy3tem .. 

Q Through aomc sort of back-up? 

A Or acceptance of atnormal --

0 Yes.. Hormally at lf)ast for the long term; 

they would plan to back that up with the same voltaga until 

they moved on up to an even higher voltage, would they not? 

A Yes. 

Q Nowf do you know '"hat cascading is? 

J\ Ye~. 

O What is it? 

A Cnscading is an uncontrolled collapso of the 

electric system in t.he area involvedft 

Q Does that meen going beyond system boundaries 

or confined within a single system, or both? 

Q 

of cascading? 

Both. 

Both. 

I 

Now, waa the northeast blackout the resJlt 

A Yes. It was a cascading behavior that w~s 

~ot recognized as such, and it was permitted to go to the 

~xtent that it dJ.d. 

5 4'7 



0 The reliability councila do sugge.et that steps 

be taken to avoid the likelihood of cascading, do they not? 

A Oh, sure. That is one of the main objectives. 

Q That is one of the big objectives 1 cascad.i.nq 

is something to be avoided? 

A Right. 1~solutely. 

Q Now, do not the reliability councils, in sett.i~;r 

up what you do to avoid cascading, do they not raquire the 

companies, or certainly establish as a criterion t.ha't the 

comp~nicf: should assume the loss of all lines in a single 

tight of way and determine if that will produce c~scading? 

A Yes. 

Q That is a senslble requirement, is it not? 

A Sure. It doeen't mean they don't lose any 

. load. It dce~n 1 t mean the system is cornplately intact. 

It doean 9 t me.an that they don't accept some 

aubstandard system conditions. 

This is the thing that goel'! on. More likely 

things you accept with no problems. The less likelihood you 

can accept with some, an4 then you go on to other points. 

Q But it doea mean, does it not, that you do 

not build n system ox design a sys~em and build it where your 

1tudies sh~ that cascading.would result if you lost all lines7' 
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----··---------·------------

A Correct. Right, righte 

2 Q . What reliability council i3 TVA a merrber of1 

3 A SERC. 

Q And it has to meet this criteria, docs it not? 

5 A No. 

Q Why not? 

7 A Because the reliability council as such is not 

1 an authoritative thing. The reliability councils do not boss 

• the cystern9. They rather work cooperatingly to achieve it • 

. to But the SERC would not tell TVA to build a line from A to B, 

11 or to put in a generator with fast governor response or somethi. g. 

Q I don't mean that. SERC has established 

n criterion that the members of SERC by agreement con1ply with1 

" is that not correct? 

., A Right. 

•• 0 So when I say they are bound to do i·t, they 

;"' are bound by their ag.reement with the other members of the 
! 

'"' reliability council? 

'.t;11 
I 

i . 
!. I . 
1· 
' "' \ 

A This is correct. 

Q I did not intend to suggest a regulatory 

sort of requirement. 

A Well; that wns a tender point with some of the 

systems, so I thought I shouldn't answer it yes unqualifiedly •. 

Q · Now, I take it ·from all of this that if stuclie. 

were to show that a loss of all transmission lines on a single 
·-----···--- ---·---------------·-------------------------~---------------··------------
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~iqht of way woul<i produco caocading, then the company or 

companies involved would have to take st~ps to avoid that 

result? 

A That's just simply not exactly right. 

There are companies who have some vulnerable 

situations that they almost have no recourse. 

LOok at Con Ed. How do you get lines into 

Manhattan Ialand. 

You Jmow, there is some land that is uaeu for 

that purpose, but there isn't any more, ~nd they have got to 

make them. Bc.t I'm in general agreement with what you are 

saying. I'm not saying it happens in every case. 

Q Well, do you have Kay Exhibit Number 2, which 

is a copy of the SEP!: criteria? 

A I was just looking for it, because I thought 

:you might want to read it. 

0 I just ask you to look at Page 2. I don't 

tihink there will be any argument about this. 

A I wouldn't think there would. 

0 The second paragraph says, "Each of the 

$ERC member systems will be planned to avoid cascading upon 

the occurr.enc:e of the following contingencies, 11 and one of 

~hose contingencies, 3B, is sudden loss of all lines in a co:n.rr::.:;1 

riqh t of way. 

' & so 



A I Baid that earlier. 

Q Yee. But you seemed to say later that TVA or 

VEPCO could, if studies showed that there would be cascading, 

if lines ware lost, you seemed to sugqeet that VEPCO or TVA, 

as the case may be, would be free to go ahead and build that 

way. without re9ard t.o those study results. 

A I'm saying that the members of the cotincils 

are not bound by obligations to do what a council may tell 

them to do, ~nd rvrn also saying I'm oaying this is a 

cooperatl.vG thing, is what I'm rea.11~· saying. 

Q Yes. 

A And I'm aleo saying that some systems msy 

indeed have a situation that would be abig problem, but if 

you read the words at the top, it says, "planned to avoid 

cascading upon the occurrence." 
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0 Well, that was what I postulated, that studies 

2 show cascading, that shouldn~t the companies involved do 

3 whatever is necessary to avoid that cascading. 

4 A Correct. Right. 

5 Q And if studies were to be made that showed 

s the loss of all lines on a Mt. Storm - Doubs, or Doubs -

1 LOudoun right of way, would rosul t in cascading, then something 

a should be done to ~lim.lnate that proble1111 is that not true? 

9 A Right. 

10 Q And you've suggested in your summary this 

11 morning, I believe, the installation of certain pieces of 

12 equipment, so~e switchinq practices that you think ought to be 

13 looked at in this regard1 is that right? 

14 Yes. .That is not all that could be looked at. 

15 Q Okay. But suppose they were looked at and 

16 everything elae that you can think of were looked at, and we 

" still had a study that showed cascading when all lines are 

10 lostJ then you would either have to provide a. back-up to that 

19 system o·r achieve separation, would you not, in order to stay 

20 within the criteria? 

21 A Correct. 

22 Q Now, by back-up, I suppose you would agree 

23 that we' re talking about a line into the Northern Virginia 

z4 area from some other location or generating station in that 

ts area? 
·-----···--.....:...-----···;,,.·-··--------· -··-·- --···· ------- ··-· ······-·--· --------------- ----·-------
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----·--·-------··----------- --- - ··--·-·-----·-·------------·--·- -----···--------------

; I A Well, both of thoa3 thinqs are in the future 

2 picture, of course. There is a plan J or something in there. 

But what you have here is ECAR and MAAC set 

' up to carry 5,000 megawatts from ECAR to MAAC, and VEPCO is 

: s in parallel with them, and if VEPCO tripa out certain elemonta 

of its system, it i:·eaults in overloading a pieca of the Z"iAAC 

I 1 system that is carrying that load because of the large transfer 

! • between the two~ 

i • Doesn't that suggest t.o you that two systems 

who are neighbors, one here an.d one hero, if they agree to 

a transfe::- o( a certain quanti i:.y from one to t.ha other -- it's 

only in this direction that thls problem cccura" by the way 

then thQt they ought to deal with that problem themaelves? 

First, I'm not sure the problem is there, 

... because the studies that have been presented are not persuasive 

at all. Thay do not show cascadinq. Thiay show abnormalities. 

Q Well, let me ask you this: Referring to the 

- Barthold· study, you say thay do not show cascading. 

No • 

• 0 They do show the loss of t~~ lines followed 

·I' by O\"erlaading and loss of another l.ine, do they not? 

A Yea. And this is sort o.f what :t got at. I 

D mean, it's pulling those legs again. 

I mean, how often is this going to happen? 

But they show this, and even at that, if you look at t.he 
--·-·-----------·----------··--- ----·---·- ···-----·---·--- -·-·--- - ---- --- ------------------·--·--· -
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Conemaugh - connostone line loadingr if you look at the lines . 

going into Juniata, there's no overloading. There is no 

cascading there. There is a big angle between them. But you 

really don't have to have all this. It's a n•!qati ve thing. 

It's proving why you can 1 t do something. 

Maybe you can, bi't you got to prove that you 

are trying more than I've seen so far. 

That circuit loading doasn 9 t have to be 3300 

amperes. 

Q Hy question was really a hypothetical question. 

A It sure was. 

Q Well, I nskad you to assume that none of these 

equipment. chan9e.s that ~·ou $Uggested would solve the problem, 

and after all of t.~ose studies of those changes have been madef 

you would still have a cascading situation. Them your only 

· choi.celJ are either two lines or separate the one that is propoc~d r 

ie that not true? 

A I don't think so., h1lat ! would do, I would be 

negotiatinq with neighbor~ to see what they can do on their 

system. _ 

554 



studies show uncor..trolled sys"tem collapeo. :t-lo•i.f, U.'1der these 

circumstances, if the studies 2.how uncontrolled system collaptH?lr 

is there anything in the SERC criteria that saya you dcn 1 t 

have to worry about it if J.t~s net ve=Y probabl~? 

A No. 

Q Noo The SERC cri':;~ria riequires, or at least 

to the extent they h:1,re been accepted by ;\g::-aeme.nt by all i.ha 

members, require that you test for a ~udd~n loss of all trans-

mission lines on a s~.ngle right of way. 

A Right. 

Q And if cascading ie shown by t.hc·se te~ts ~ 

then you've got to do something to sol'\,•e that p:coblem,, don't y-cuj1 
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A Yes. But it's not building more trar..rnnisai.on 

2 lines. It can be load shedding, and it ia" 

3' 0 Dropping Northern Virginia? 

4 

5 

6 

7 

A Parts of it, yes. 

0 But it is true that if it were to be done 

by transmissi.on lines, you could do it by separation, so this 

criterion would no longer apply? 

A Mr. Brasfield, you couldn't cover every squara 

foot in Virginia with transmissi.on lines and still have a 

hundred percent reliable system. The tin~ would come when it 

would --

Q I've let you answer the questions. Please 

let me finish the questions. 

A Okay. 

Q If you were. to solve this problem with east -

west transmission, or west - east transmission I guess it 121, 

one way of doing it would be to separate and eliminate the 

~ I parallel, arid another would be to build an -entirely separate 

~ ·; west to east line, and you would have two facilities there 

~ 
i 

instead of just one? Isn't that correct? 

0 All right. Do you knO"~ if this criterion 

~ ·· ·that we have boen talking about is. adopted by all rel!.ability 

r . 
~ . 
\;' 

\
.: 
• I 

councils? 

A Substantially soo They are not identical in 
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~heir provisions, but they are very similar. 

I don't know of any that deviate cona:der.a.bly. 

Q Now, you talked, I believe, about the size· 

~f the transfer from ECAR to MN\C that has b.een shown in the 

e1tudies that have bec:m produced. 

Now, on Page 21 of your testimon~{, Lines 10 

to 14, you atat.e that in running the tests t.h&t ha'\"e to be run 6 

you would h~ve to con.sider the most severe condition for the 

loss of these two lines. 

A Sure. 

Q And you snid that would ba duxing pe~k hours 

ar!,d coinciding with a henvy schedule from ECAR to MA>.C. 

A I said it may he, and that ia correct. 

You soe, the flows from west to east would 
I 

join in with the generation at Mt.·storm to some degree. 

It depends on where the quantity available 

from th~ west is coming'in 1 and that would be the most sev.3re~ 

an~ that i.s ~hnt. you would study .. 

Q Well, hasn't VEPCO done.what you said it has 

to 1 do, study that condition? 

·I A Sure.. You have to study all conditions to 

I determine the meaningfulness of different partsw 

Q And if the c01npany had failed to study the 

nost severe condition, it woul0 not have been doing its job? 

A Correct. 'L -----'------------·----------·----·----·- ·---·-·------·-···--·-- .. ·-- ----·-·-----·-------·-.. -· .. ------· ......... -
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.....----~-----·-·-----·-·--···-------------------------------

Q Right. Nowp are you challenging the size 

of the transfer as being unreasonable for 1980? 

A Uo. I think what I 0m doing is saying that 

of all of the 40 or 50 possible base case patt.erns, there is 

one hero thnt is seized upon as being the one to eubrr~tq and 

to say that if we have this much transferred from ECAF. to MM.Cu 

and if both of these lines trip out., and if all three units 

are running at Mt. Storm, ·and if the e:pinning resen~e ia locat<?: 

most unf.svorably, and if it occurs on the sumier peakp and if 

this, and if this, and if the underlying subtran$rnission tripe 

out, then there is a little piace o! the Allegheny system that. 

is overloaded, and so therefore VEPCO must do something abo·ut 

this. 

Q Well, let me ask you thls. 

A It's a.most severe condition, and you postulat 

everything in there .• 

Q Theme studies that have beer. done by the 

environmental councils getting together, and the location of 

the reserve, is based on the information of t.'le companies as · 

to where it's going.to be, is it not? 

A It is based on the i1:fo:tmatlon that the 

cgmpanies give. You see, ea.ch company supplies what they call 

a generating schedule. Each company he.g to pro~ride a genera.tin 

schedule to supply its load and its reserve and ite other 

commitments. 

TAYLOE, ZAHN & ASSOCIATES 
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Q We• re not free to assume that EC.1'.R is goi.ng 

to have -- I mean, MAAC is going to have l\".Or., spinnlnq reser\'e 

or not spinning reserve than it says it 0 s going "to have 1.n tho.q: ... 

questions, are we? 

A Well, I don't knot-1 what .is aaeumed by MAAC, 

and I don't believe anybody else doesa 

Q Well, I believe you eaid in running down your 

list of assumptions that the location of the apinrd.ng x·eserve~ 

selected was the most unfavorable one? 

A I di<.ln 't say that e I Silt id that i ?:'. &0'.!1!\3 to 

me that with these lines trading out, it ia assumed that the 

quantities there carried has to still come from the. w~~t over 

other routes, which is a way of saying that th~I'e is lit.tle6 

if any, spinning reserve in the east to make thi~ up. 

Q But "lie have to take the qenerating facilitiae 

as they are projected by the individual companies, do ~e not? 

A This i·s right. 

Q Now, similarly, from the transfer from ECAR to 

MAAC, don't we have to take what MAAC projects &E it~ noed 

for imports during 1980? 

A That is right. 

it not? 

A Yes. 

6 Well, we •ve cstllbl.ished that VEPCO should ha~.ta 
'-------'--------· ·--- ----·--·------··---------···-·- -----
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studied the most severe conditions, and I think we have now 

established that we have here a condition based on i.n:forr..ation 

furnished by all of these participating compan.iee that is 

entfrely credible and probable in 1980 .. 

Now, why shouldn't VEI?CO deeign its system 

on the basis of those studies? 

A What is wrong with the studies that are shown 

here, that Barthold submitted .. 

You are saying it has to be corrected by an 

added transmisslon line .. 

I'm aaying this is not necessarily soo and 

if it is, why don't you pl.'t it -- you have this now pl3.nt at 

Davis a.."ld you have almost 2000 megawatts that are going r.·orth 

from Mt.. Storm •.ip to Black Oak, and then dO'l.'!Jl -into Doubs. 

If that i.s the problem, maybe you ought to 

build another circuit. from Bl.~ck Oak to Doubs .. 

I don't know. I said in the beginning here 

that I'm not attcmpt~.ng to :recomrn~nd a &ol,1tion her.a at all, 

but I am sayinq that there is nothing persuasive that this 

ia not acceptable. 

O Well 6 you have said on Page 21 t..hat the 

companies must test for the most severe conditions. 

A sure. Yes~ 

Q And then efter they set t<tp that mosot s;evere 

condition~ which you agree, I think, that the tests that you ha e 
·-·--------·---·-----··----·---------·-------------·--·--·-------·---' 
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-----·----~ 

sieen, including the Barthold test, do not 90 beyond tha.t reei~.t 

sever(? condition. 

A And they should avoid cascading resulting 

from that occurrence. 

Q Okay~ 

A Now, if cascading would result -- that ian 1 t 

established, but if it would, then its solution, its remedy --

·there are sei:eral alternatives, and the only one that showed 

in anything that I'va seen haa been to rebuild a whole.loop 

for 55 million dollars~ 

Q We've talked about separation, have we not, 

here of the existing lino? 

A Well, that got into probability again. 

When you say separate, that doesn't mean they 

both won ';t trip out. It just means there is less likelihood. 

Q Okay. So we must test !or the moat severe 

I 

C9ndition? 

Q We have tests that don't go beyond the most 

1 severe co.ndition. 

Now, you say they don't show caac~dinge 

I 

Mr. Barthold says they do ehow cascading. But forqettinq the 

Ultimate ;resolution of thatp if they do ahow cascading~ then 

the SERC criteria nec.eesarily require that ~rou not build those 

lines together without providing sorne remedy for the situation. 
------------·--·---.. ··-------.---· ---·--
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·----------·----···-·------·-··---·----------·-· 

that ther.:e stu<.lioa show1 isn't that correct? 

A Right. 

Q Find t.hat requirement existe withoti"t regard 

to the precifle probability of both lines being taken out, does 

it not? 

A Righto But the key th~re is cascadingQ 

O Double circuit outages do happen on occasioni 

don 8 t they? 

A Are you talking about two on t.he same right 

of way, or double circuit? 

O · Yes, sir. Two on the same right of way. 

A Yea. 

Q If you did parallel, and· the conclusion were 

reached that you had to do aoml'3thing to nvoid. c~scading; one 

way of doing tha.t would. be to parallel the entire loop, would 

it not? 

'I 
A Yes. I-quess that's one way you can do it. 

It would be like building another road from hore to Washington 

by way of Charleston, t guess. 

O Another way of doing it would be to build a 

line along the proposed Mt. Storm to Morrisville route, wouldn' 

; ! it? That would achieve the required back-up, would it not? 

C\ A It sure would, if that ia tho most favorable 

alternative. 

o· Now, Mr. Chambers, on these studies that are 
'----~------------------·----··--·-·---·----- ----------------···-

TAYLOE, ZAHN & ASSOCIATES 
CERTIFIED SHORTHAND REPORTERS 

•, ! r7 r: 1 r»I 1 /\ r1 f¥ ' ~ : •. • r' .-. • • · • ~ 

562 



Chambers - Cross 2149 

--- ·--·----·-----·----------
1 'referred t.o, when you start off with a base case, you put 

2 into that for, say, 1980, the projections cf the variott~ 

3 participating companies in what they will have in ae:rvice at 

the tirr.e of the peak in 19801 ia that. right? 

I 

I 
'i 

A Yee;. 

O P.nd, so, the base case really ~i::Hsuroo~ ~lrr~st 

an ideal situnti.on, does it not? 

A Yes. Everything is normal !or the condition 

that you have said, which I believe here was beir.g consid~r~d 

the sumrr.er peak. 

Q And then you start with that b~se easer and 

you've got everything working, and everything new ha$ come i.nto. 

servic_e by that time, and you then start figuring the contingen ies 

that could happen to see if the system -- to see what the 

problems on the system are? 

A Well, qenerally you run a whole series of base 

cases,, you know. summer peak, winter peak, off peak, and 

seasonal pe8.k .. 

And with that you then trip out certain elemen s 

of the system fo~ maintenance, certain generating unita, and 

you run a base case for flows .. 

This is a base case riqht here; this back-up 

stuff that Lionel had. That is just one. 

O That was furnish-ed you by Mr. llarthold1 is 

that correct? 
-----·-------·-----·- ---·-·-··- --·-· -··-·-··------------ ·---·· ·-------·--·------ -·----·······--···---
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-----·····----
Right. It was furnished to Mr. Kay, I suppoae .. 

And then you get variations from thige After 

you've gotten all the family of base cases, then you start 

the ,con.tingency things that you talk about, and you trip t.h!ngs 

out. You' pull those bug legs off, really, one by one to see 

what eomes. 

I 
I Q You take out this line, this substation or 

thi!3 station, or all. of these lines on this one right. of way, 

do you not? 

A Right.. Yes, you do. 

Q So for the particulnr contingency that you are 

postulating, the base case may really not be a true picture 

because at the time that thing happens, if it happens, you may 

very_ well have another, line out of ser¥.ice or. a.st?.t~on cut. 

of service or something of that kind? 

A Right. 

Q So, conditi~ns might be worse than they a~e, 

but bec~use you have to d:raw the line eomewha:r.e, these qu!<lelin<B1 

these contingencies have been developed by the :t"'JU abfJ.i.ty 

council, and this is what you t.est for: is that c~n:rect? 

A Right. Some of the things are even helpfuls 

You can ·have,units off at Mt. Storm. 
There's some probability 

, of all three units being off at. Mt. Storm. 

Q And there is some probability of everyth:ln.g 

being off at Po5sum Point, too, I suppose, ie there not? 
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----:--------·-----· -----~-----·------------· 
A Yes. They could coincide. 

Q So you can't consider every combination of 

contingencies? 

A No. You do those that are rea~or!able. 

Q So you start with the perfect system and you 

postulate these particular ones? 

A Yeah. A, B, C and D here are the reason~ble 

·ones, and if you will turn the page over to somewhere, you'll 

see where there is a substantial scope of things that are 

considered that would be even beyond t.hinc;s that we are talking 

about. 

It says sudden loss of all generating capacity 

at any plant, sudden loss of ail transmission lines at any 

station, sudden loss of a common right of way, major load 
I 

center~ 

The likelihood of a substation loss is 

substantial. You hnve to assume all these things, and then 

somewhere you put a probability on it. 

Q Well, let me ask you this: If you're looking 

forward to 1960, and you are imposing contingencies on a base 

case that has everything in service and in operation, to the 

extent there are delays getting those in service, conditions 

will actually be worse than the study shows? 

A Yes, they will. 

O Now, from. your experience and knowledge of the 

t ,____ --·------------------·---·-·-- -- .......... --·-·····-· ··-··----···- -
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industry, would you say tha~ most new generating units and 

transmission lines have been placed in service on schedule 

within the last several years? 

A Well, generating facilities have been pretty 

notorious for being delayed, and trans~ission lines not nearly 

so much so. 

Q But these studies arG based on both generation 

and transmission being in service when scheduled, are they not? 

A Yes, they are. 

Q Do you know of anything that is going to change 

this trend in the next several years? 

A No. I really think that the environmental 

questions may be tempered somewhat by the present fuel cr~sis. 

I think that as a national we overreact, we 

always have. But I don't see any substantial improvement in 

schedule. 

I think generating planning now is of the 

order of· eight to ten years in the future. 

Q so any studies that were run·for 1980 probably 

show really a rosier picture than is actually likely to be the 

case because of the scheduling problem? 

A Yes.· The same thing could happen to the 

load. The loa<l could not reach its projection. 

Q On Page 20, Line 25, you state 

outage of two 500 KV circuits, et cetera, could 
5 66 
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-------·-·-----····-----------------------·-----------. 

category of credible but of a low probability of occurrence. 

Now, that language, "credible but of a low 

probability of occurrencc,n appears in the SERC criteria, does 

it not? 

A Well, I think so. I was involved in writing 

the criteria. 

Q Look on Page 1 of Exhibit Kay 2. 

CHAIRMAN BRADSHAW: You say you were the 

author of the criteria? 

THE WITNESS: No, sir. Nobody really was. 

It's a camel that was a horse designed by a committee, 

and that's what this criteria is. There was a lot 

of input to it, qive and take. 

BY MR. BRASFIELD: 

Q Look at the second sentence under the heading 

•Local Area Criteria" there and see if that isn't essentially 

the sentence that appears at the top of Paga 21 on your testimory. 

A It probably is. I did..~'t mean to copy it, 

if I did. 

Q Well, I'm n6t criticizing any failure to give 

credit to SERC. I do want to ask this: You seem at that point 

to be saying that the loss of all lines on this particular 

right of ·way. is within this type of .contingency. It is a 

severe contingency which is credible, but of a low probability 
"-----'-------~-------··------··-· ··-······ ·--- - ... -·-·· ..... -- . -···-· ·----------·-···----- -------·-··- .. 
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·of occurrence, and then it goos on to say they nre considered 

~cceptable. 

Is that what you are saying? 

A Yes. 

Q Well, now, isnct it true that that description 

in tho SERC criteria appears under the heading, lt!Local Area 

Criteria," and under.the separate heading of SERC Regional 

Criter!.a, beginnlng at the bottom of that page, and you get 

this contingency, the lose of all lines on a common right of 

way. 

A Ye9. 

Q so, doesn't that suggest that the loss of all 

lines on a common right of way is to be treated diffe::-ently 
-

from the local 1area of criteria being discueised here? 

A Well, we are having still problems with thin . 

word ncascading." Cascading is an uncontrolled system collapse 

Now, that is something that is to be avoided, 

no matter what happens. 

ii Q Well, forgetting the outcome, r 0m just talking 

\' DOif about the probability of a .multiple circuit outage, and you 
! 

11 using language from the SERC criterier hnve indic~ted that it 
\' 

\ ii acceptable, or may be acceptable, and I'm asking you if the 

!. 
'i criteria, the SERC document does not spell out that it is only· 
t 
\,the local _area severe contingencies that are acceptable, and th 
I" 

l 
·~Vnvional contingencie:'.'.~~'~:~~~~:::t:~~;~-5 -e __ :_:g-:-o-:~ -~~fl!c_t_ 



you must test for the loss of all of them. 

A Sure, and you must be assured that cascading 

doesn't result. 

l BY MR. BRASFIELD:· 
I 

I 
I 

Q This morning, in your supplemental teotirnony, 

I believe you tended to distribute the studiea that had been 

introduced during Mr. Stallings• cross-examination, because 

they showed the t:.wo lines that were taken out were not lines 

on the same right of way. 

A Yes~ 

Q In both cases one of them was the Mt. Storm. 

to Morrisville line. 

A Yes. 

Q And you said that that produced a different 

vhat? 

A I just said the system would not re3pond 
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identically with tripping tnoae two lines 35 with t:ri!?pinq 

two lines from Mt. Storm to Doubs or one of them being extended 

on to Loudoun. 

Q Well, without regard to how it responded, wou.l 

not the ultimate result in both cases be the same? 

A No. I don't think SOo 

This gets back to the &pinning enertia of the 

system, and the governor responses, and a lat of other things. 

I don't think that it would, because in one case the line goes 

down to Morrisville with six or. seven hundred megawatts, and 

it joins, and then it comes from North Anna and then it qoee 

from there up to Loudoun and the other way, with the Loudoun -

Doubs line carrying a little, and I don't think the reflponae 

would be 

Q Well, let me aek you thies Wh.ich.ever way 

it ·is done, after the outage takes place, do you not have in 

both instances the same generati.on, the same load and the same 

remaining facilities? 

A Yas. But you have an initial reaction that 

I'm not sure would be exactly the same for steihility purposeso 

Q But aside from thatc the ultimate re.9\1.tlt you 

would get ouqht to be the same, oughten it? 

A Well, stability, if you lose st.ability some~·· 

~place you've lost something. 

In other wo~dDe one of the measures of 
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stability is the generating plant that hae certain tran&'.mios:k·n 

connections with a certain impedance, and this event happens, 

and then it's left with a different impedance, lmd it ~nay swing 

out and it may not, and ·the impedances are different in this 

case. 

Q If you can divorce stability from your 

consideration for a moment, and just consider the londinq of 

the facilitie~, the transmission facilities, would not the 

ultimate result be the same? 

A I think it would be reasonably close, anyway. 

Q Now, referring to Mr. Barthold's testimony, 

you were critical of the first page of his Exhibit LOBl a.s 

being not representative of what we've got here. 

You don't really think Mr. Barthol<! pu·t this 
I 

in as a representation of the facilities we've got here. It 

. was to illustrate the principle, wasn't it, Mr. Chambers? 

A Yeah,. to illustrate the principle. It could 

have been said, of course, that this simplified an idealized 

version, or what9ver, but it was to illustrate. 

But in real life, in this case it would howe 

been considerably different because these things· all ha·'1a 

different impedances, and that could have bll3en explai:ned, but 

I withdraw. 

Q Were you he-re when ho t.cstified, when Mr. Bai·t cld 

tf:1Stif ied? 
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A No, I was not. 

Q So you don't know whether he explained it that 

way or not, do you? 

A Mo. 

Q Turning to Case A and case B and Case c. Just 

looking at those three together -- well, strike that, and letes 
I 

.just 
I 

look at Case B and Case c together. 

! Th~y are representations of the principle 

al ternath~es thnt we have been talking about here, are they not 

Case B being the Mt. Storm to Morrisville line and Caee A being 

the northern parallel -- I mean Case C being the northern 

parallel? 

A Yes. 

Q So you don't have the same trouble with 

Mr. Barthold' 9 configu:t·ation of the study that you had with 

Mr. Stallings? He has taken out the parallel lines, has he 

not? 

A No. · Mr. Barthold has not shown two lines in 

parallel as shown in Case C with the two circuits being in 

fJervice, .and the amounts of load that they are carrying. 

He hasn't ehrn~n that. 

Q You mean he hasn°t shewn a base case with the 

A Base Case 'A is not the same as Base Case c~ 

with those x•a in it. 

As a matter of fact, one of the illusive thing. 
---·-----··--·----···------··---------------

TAYLOE, ZAHN & ASSOCIATES 
CERTIFIED SHORTHAND REPORTERS 

VIRGINIA RFA\1.1 v1n,, ... 1 .... 11,. 



Chambers - Cross 2164 

about this is none of the cases will preciseiy agree. Some 

of them show the new line from the Davis plant direct to 

Black Oak and not to Ht. Storm. 

This Case A of Mr. Barthold's shows power 

going from Doubs to Loudoun, 115 megawatt9. Others show a 

little bit in the other direction. 

But the main thing, I think, is that there 

is not a base case shown in C showing the flows associated with 

it. 

O ·well, since the objective of this study is 

to determine what happens when you have an outage of the two 

lines, it's really not necessary to have a base case without 

the two lines out, a drawing of the bas·e case, is it? 

A There is neither a drawing nor a print out. 

This print o~t stuff that back this up is the same as is shown 

here, ancl for a base case you really ought to have what it was 

and what it was doi.ng,, and then you trip or you do something •. 

I won't argue that these thing9 are not reasonzU>ly 

representative. I think it does illustrate that nowhere has a 

base case, a sincere consideration been given to this thing. 

There has been no study of it that we've seen, 

anyway •. 

This Case c, I said in the beginninq, I cr!tic~zed 

, it because it is real frag:nented.· It is consistent wi.th 

Mr. Stallings' earlier case, which showed an overload between 
-----------------~~ ---·-·-····-·------------·-·-·-··-·--- ----·------ -- -·--------
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Dlack Oak and Bennington. 

Q You say it's fragmented. This is a simplified 

representation of a more complicated study, is it not? 

A Wellr when you put a simplified version do:wn, 

a summary brief, whatever you call it, it ought to be complete 

enough to show just what is shown here. 

For.example, the numbers are not at all comple,ev 

and I've put in tho numbers from this plottinq, and I've been 

able to see some possibilities of dealing with this thing. 
! 
I 

Q But the underlying study does have a number of 

facilities of both lines and substations and that sort of thing 

that are not shown on this particular drawing? 

Yes. I'm not for sure but what this underlyin~ 
ought not to be introduced, because, for example, what is in 

here thnt I p;cked out of the underlying is the ConeI'l\augh -

Connostone line even under this severe condition, which ig 

carrying only 1604 meqawatts. 

That doesn't show cascading at all. If you 

put in t.he Juniata lines, you will find that they are carrying 

reasonable amounts. 

There can be abnormalities in here, but 

cascading, aa we've discussed earlier, of the two lines lost 

on the same right of way, there is no cascading. 
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Q Would simply adding to one side of an existing 

500 KV transmission line be loss severe economically than the 

creation of anew transmission swath through the countryside? 

A Unequivocably, yee. Whi.le the extent of 

damages would ~till·be keyed to l!n~ of sight, it would be 

to an al raady damaged area. New danuges would be limited 

to the effect of. the additions' influence upon tht.., lan.J.. It 

would be a very limited effect. Demand generally is greatest 

at t.he greate:t" distance from the right-of-way. Utilization 

of lan.d roost proximate to the line is defer.red into the far 

distu.nt future, i.e., utilization for higher than timbering 
-

or dormant use1• Interim uses are not significant to otherwise 

interim true use value. Further, uses not otherwise compatible 

with t.he area could bo introduced by virtue of the right-of-

way. Most significantly, trends favor una.fflicted land. Land 

most proximate to pole line rights-of-way become dormant as 

re.ga.rda higher use or higher rezoned use. A3 a general rule of 

thumb, any e~timnte of a right-of-way acquirad ~C'l' a 500 f.N 

line should take into consideration the total value of the 

proposed right-of-way, then double it for damages, and then 

add specia.l ef feet damages on a property by property basis. 
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It is obvious that less land would bo required 

for a line placed in or parallel to an existing transmission 

corridor1 further, the effects of an existing corridor would 

have already been imbedded in the thinking of the market, and 

damages would have already measurably occurred.. Thus, coats 

of the right-of-way for these reasons should be substantially 

less. 

Q How does a transmieaion line nf fect a rural 

developing area or neighborhood? 

A A transmission line is liko an unwelcome 

neighbor1 one unwelcome for all time. Natural beauty and 

·related value are compromised by tho presence of a high pole 

right-ofp-way. common sense will always correctly argue, 

"Don't do it to virgin land -- don't spoil so m~ny, many miles 

of Virginia .. " 

-U-.1>1\YMl?Aj .l::k- (\$. C?\-t\u' IRwl~ 

C \ '(2 C? -:)_'d.Ss 0] 

Q So you say, then, that there are no existing 

corridors in Rappahannock County that could be utilized for the 

Mt. Storm - Morrisville line; is that correct? 

A At the present time there are no transmission 

corridors in Rappahannock county. 
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O And so for the power to c;et from Mt. Storm to 

Morrieville it would necessarily hnve to be rerouted out of 

Rappahannock countyr is that correct? 

A As we have contended roany times, the use of 

existing trananussion corridors for new facilities is the only 

vay to go. 

0 And the motivatinq factors in usinq the existi~~ 
corridors is the fear that you people in Rappahannock County 

vill be damaged in your property valuesr ia that not correct? 

A Unnecessarily, yes, sir. 

A It is our hope that the decision that the 

commission will .reach in this cnse will establish the precedent 

of using existing corridors to provide whatever tranemiaaion . . 

capacity is felt to be necessary by the utility. 

C;Il\IltM1\.N nRADSH.1\Wi Can you visualize a 

situation where you would build a transmission line 

through virgin territory at any point in the state? 

THE WITNESS: Yes, air, there is. For instancd, 

if the.re were to be constructed in the State of 

Virginia som~ gignif!cant load, some factory -- let's 

say we were qoing to enrich uranium in Virginia, 
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for instano~1 then there would have to be a transmiss~on 

line built from a source of power, whether it is a 

generating station or whether it ia a substation on 

an existing line, to the point of load. When a now 

facility is going to be con9tructed -- for instance, 

VEPCO has applied to the Fodaral Power Commission 

for the nath County pump storage project. Thay will 

be q.11nerating 2100· megawatts of power. 

That power has got to be connected to its 

grid by transmieBion lines. 

Yes. New tran111misrdon lines will hava to ba 

built alone on their corridor~ from time to time, 

but not when you hl\Ve nn exi!Jting loop already there. 

:ts:.ST\ ~ttj CJ~ \)'\.\~f\U- ·3. TLE:.0 

C\\.?. ---P. :.;)..31'1j 

Q 

of the study? 

A 

Dr. Ileo, what was the overall obj~ctive 

We were charged with the responsibility of 

analyzing the need for the proposed facilities, establishing 

alternative routes for the transmission lines and evaluating 

VEPCO'a proposed routing. our study focuses on just three of 

the five .applicn.tiona in issue in these. proceedinge~ 

Application 33, a 500 KV transmission line fro:n Morrisville t.o 
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Bristers1 Application 35, a 500 KV transmission line from 

North Anna to Morrisville1 and Application 36, a 500 Kv 

transmission line from Mt. Storm to Morrisville. The results 

of the study, corresponding to each of these linesg ar~ 

'presented in three separate parts of mine and Nx. Str.cblfa 

testimony. The results of our study of the Morzisv·ille-
I 

·ari1ters line are included in this part of the testimony. 
I 
I 

Q Did you an.alyze the locatic·n of facil iti.€:s 

other than the transmission lines? 

A No, we did not. O\!r conce:cn. was limited to 

the rou. ting· of the proposed transrni~~ion i~nes ~nd tho f .,,.., ... .... . , ·.'"'re o.re, 

accepted the origination and termina.tion points as. fixed, 

· Q In ,.,,doiH.~n to th~ Co:m:id es:ton' ~ ra"tC!rr.ak!ng a.no 

are u:~t? 

I\ v.~a~. Pa.:>:t of c:..~::· .!.~si1~,i·r.~nt f..rcrn th~ C.:w.m.:tz:s:1·j'1 

~· to a..naly;r~ t!l<l'. n.e'.2d fc:t.: ~hf'-: i7"ro~o~~« t.r>.:'.'l'.3'mi~<:':..on fa.c-11.H:!.•!'-
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. On anotJ;o:r ~ it rauat considc:r the env.1..ronmental i.rnpac·t of propose 

faciliticso Yet on a third0 the Cc:n.rnission inuot. g·~.-=ogni:r.~ th~ 

coat to the ratepayer of ~ny pr:>ject. undcrt:rke:n.. it. ia becm•.t.iM? 

of th!s; important 3-dimensional trade-off 1.1 that I do :'.lot b~lie1Je 

I 
II it wodd be wise to 1!CJ'O&e bindin; coMtraints en the dechic>n·" 

makinq procasso 

I 
0 

I l the naed for. t.be p.wpcs:ed f~.c::i.H.t.i~J.'.f· 

I A 

\ have indlented that the new laciliti~e ~re p:~d .. ":'.a::Lly ne-:z·.1Z:d 

I to ~de;'.'f'.tt~ely fulZ.lll thie g:t":l1fi.ng i:?l!;ct:d.cal de':!'Anda- i!:. t:rn 

. I 
) Oist::lct .. r.:.nd gn.n?rally in 1t.:? ~1c:~t:.het'n ni·1ri.9i~:1(j ?frJ· annlysia 

' . '. 

le.adfi m~· to ccn-:ur in tlrnt cc.nclu.1f.i.'ln .. 

that VEti'CO hl'i:e typic~ lly · b~an P. nat. r:ixrcha ser of pc.we: ~t. t .. tmies 

; \ 9re".r by I. 6 .. 5 reJ.'ccnt i.:'1 ccrnpa:r.i:':!!ch tc .a qz:.ct-:t.h h~ in te rn~.l · 

i ! 

i .. ! 
~I i 

capt.c;::.t;y t?.t p1?e.k lead of only 27 o 9. r-::cc~:nt., 

TAYLOE, ZAHN & ASSOCIATES 
·CERTIFIED SHORTHAND REPORTERS 

VIRGINIA BEACH. VIRGINIA 
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In Paqe :' of t.~e Exhibit the relationship betw _ '"!r.: 

internal capacity at peak load and average lead is depicted. 

The ratio indicates that VEPCOis reserve capability has dacreaB d 

since 1968 despite the substantial ir..creas:e ir. FUrchas~s of po~N' x .. 

In general, the da.~:a indicat::?~ that. VEPCO hi?:.:. 

added ger:.ere.tin<J capacity =:.t. n ccr.siderable ~&t~ cve:r the 1.!~;:t 

five yc:1.r~.. ncwev"'r,., it ~.ppears ~.hat dC?:n~.nd cont..ir•u~s to 

outst:r.:lp a.{l.d.itic:r.!il int~x·ris.1 capacity $0 t11at. sn inc:reae:ing 

genera t .~.l~.g c.Jpaci ty- ha.s dw~.ndlcd relatJ. 'U'e t.-:> t.'1.e ~l:cwth !.n 

i demand. . I 
Thi3 impliee that VEPCOe s intarnal reserve capa.bilJ.ty 

I to n:eat 1.tnfc:t :?.r:'.een contin;a·nci12s ha.s -:cntirw.ally f 11J. l~n" 

I 
I 

i 0 Dr .. .Il~.Op what a!:'e t.he implii:ati.cx~s cf 

1 
! VEPcc= s i.ncr:·easing reliance er. P'J.:!'ch.aees of power:? 

l A 
-

lf il utility ls tiJ,le to continua.lly rr.£.et. 

: on purchaees of pc~er. relative t.o interna.l cll.p~bility, an 
' i 
' l 

! 

improvement :in sfficic.ncy .13 realized .. 

; t 
' company c~med ro!!ourc::-3 ~re u.t.:.illzed r::cr:~ in.te:i.!! vely <tnd idl ·~ 

capacit.y is rnlnir.d.zed. 
j 

Conzequcntly .• :x:at.·:sp?.ye:rs ban.efit. ~ince 

i 
; i 

; i-

i ~ 

the rate b.ei.~ed which would ha,;-e. beel!'. n~ce:s:~:::i:r.y. tc ganc:.·?:.:ce 

be lower e;.s cffic:iancy i.roprcves_ .. 

A 1Jtil:i.ty, hcweve:t·, caf...n.,t i~v!~f.ir.:.1.t·~ly rr·E;<!':·1~. 
i '~· ~~~~~~~~~~~-'--~~·~~~~~~~-·~~~~~~~~~~~~~ 
I TAYLOE, ZAHN & ASSOCIATES 

CERTIFIED SHORTHAND REPORTERS 
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growing demand by continua.lj,,y. incraasing its reliance on .outs.i de 

sources. If all utilities beho.ved in this manne!'.', the1:s 

obviously will be a short.age of power since es.ch ut.il.ity will 

seak to be a net purchaser. I:-.creased reliance on ?U::cha';".e>S 

of power must be •.riewed, the:-ef~re~ as a temporaZ")· so~rce of 

improved cf ficiency and a temporary way of meeting po~er 

requirements. Eventually, additional interr.al capacity must 

be addede I believe this is the. situation which presently 

confronts VEPCO .• 

Q Ha\"e you determined which part of VEPCO' s 

. I service area is primary rc!lponsible for th~ growing damar.d 

I 
, I 
: I 
I 
l 
1 
l 
; 

power? 

A Demand in all part.s of VEPCO 's sat"1·rice area 

appears to be growing at a considerable pac!? as indica,ted in 

I 

Exhibit MJI-2$ Dotween 1968 and 1972~ mega·w£.tt h~urs sold 

.\ ~ rose by 42e 3 percento Deir.and in VEFCO' s N~r.ths.rn Division, whi. ~. 

' ~ 
: j 1ncludes the Northern Vi::qinie. area, grew by 51o2 parcent which 

! ~ 
i ~ b considerably more. than total system growth.. 011 a yearly 

·ll . 
\~: bub, megawat·t hours sold in the Northern Dist!:'ict increa5~d 
i ~ . 
\~ • ,~ tt an average Ya.ta :1f 11 percent~ This is substantially h.i·~Jh.er. 
:M 

l? 'lhln the av-erage yearly rate of growth for VX:PCO es t.ctal sy~ ~rn: 
:h 
q 
\!1 ot any of th() rerr.aining Divisions .. Based on this dat!!, it i.s 
\~. 
1": 
\ ·. auonabla to ccrtclude that dem.J.r.d growth in Northern Vir.gin.i.a 

., , la the primary reaso!l for ·the widenln.q di ve.:r:·~snce b~twee:~1 

a;id load requirefll3nta e 

TAYLOE, ZAHN & ASSOCIATES 
CERTIFIED SHORTHAND REPORTERS 

V~RGINIA RF.:Ar::H VtP(':;IN' ~ f§ 8 2 
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Q Dr. Ileo, how do the loe.d characteristics of t 

Northern Division compare with other divisions? 

A Exhibit MJI-3 presents data outlining the 

distribution of electric sales within custcmer cl.asses by 

Division fot· th:e years 1962-1972.. The cust.ome~ clas.a designate· 

as 11 oth•=:r." incl'.~d.es sales tc public aut.horit:!.as a.nd othe!: 

electrics .. · n~breviations for th~ service ar'?a Divlsicn are 

I used in the r~xhibit. For ~-~ample, WeD• in.dicat.1,;s the Westc.r.n 

I Division. 

Frcm the distribution data, we see that the· 
l 
I . 1 load in the NCJ:t.hern Dlv!.sion is heavily orient.-ed tcward 

I I residential and com:~e.rcial custorr~ers. ·rhis ia net unexpected 

for the eubuibs cf Washington, D. c. now-=ve:r" it does pc•int to 

the fact thnt. power curtailrner~t.e. may ha-..;e a qrec.ter !.mp'~'=lt on 

custorne:rE. in. the Nor~hcrn Division than Cu9tomer.s generally 

throughout t.he f?.ystem" Mo::eover, beca-.1se of .the unum.'l.a.l.ly srr.al . 

l 
l 

1 

i relative amount cf industrial sales, the lca.d is probably lees 
; 

i ~ · l predictable:: t;:hz.n !r. ether Di.vi5lons since there ~.re probably 
: ; 
. "· 
: 1 f 1 t : \ ev arge eoug ·c!l'<?rs" 

In. fa.ct;~ cf t.t:e 20 largest VEPCO custom3r 

( '). listed in 1970~ cmly cne, Fort B·elvoi.r ... wag. in the Potomac 

. ~ District part of th9 Northern. Divisionc 

Q \iha t. does t.he absence of l.1.u:qe C\;,S tcrr:.ers impl'I/ 

l,arqe C\,.;Stome::-!l tend to have rr>.latively laJ:'g<e 

11 load factors which improves tota:l eyatem ef flciency snd, 
I~ 

ll 
reduces prod,~.ctlcn costs. Typically, the greater are the 

TAYLOE, ZAHN & ASSOCIATES 
CERTIFIED SHORTHAND REPORTERS 

VIRGINIA BEACH. VIRGINIA 
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number. of l.:u:(Jc customers and the larqor are theee customers, ·the 

more efficient will be tho utility. Since vr:PCO's has a notice 

I 
I 
I 
\ 
J 

1 
I 

i 
·I 

\ 

1 • . 

. ~ 

able lack of large customers in.the Northern Divie:ionr this 

implies t.hnt it i!: probably more expena:ive to pro,.rlde power 

there than in areas which have mnny large custorr.erso 

Q Why do you 58.y that a power. curtailmer..t IM.Y 

have a greater relative. l!"'lretc'I:: .in Northern Divis:!.cn? 

Because of the relE.ti.vely large nurr.be!." of 

residential ~ales and becau~e of the ebzence of large ~u~t~rnsrs 

in the· Division. J,.'\rge crnstorneI:s sometime~ h1nre alternative or 

reserve.P.01.;rcc9 cf supply ar:d, therefore, !T'AY be ~bl~ t.o cope 

vith pew~'.': i.rltczrupticne r.-.cre It:~r.dily than d:.cslder..ti.~.1 C'...iS_tcmc't:' .• 

tend to a.ff.c:-t mi·~~ of. t.1~0-s-e r-c~ple ir the No:rt.he.t'ri. Di vieicr., 

Q Th·-.:; r.~:t.jor pc:-:·~::~.on r.1f VE~C:0 1 5 Nort.he?.n. Divhdon 

· ~ ii 1 ts 
·. ~ 

:oi.vhdcn. Ha.ve yt:'u analyzed load g:.>:O\fth 

' ' there also? 

' -~ Yes~· EY.h tbi t H.n:-·4 showe: lee.a gr.~wt.h and 
-~· 

1-': 
·:r 

eu.torners diS-tr.tbuti.cr. fo~· the Potom:i.c Disti:·ict. The data 

pnsent n similar picture to tho.t <lescrl\::>~d '2'arli2''f fot' t.hc 

The Pctcm.J.c 'Dl&t.rict. e.ccount.~<l fer 

O¥ar 91 percent. of total sales· in th1:;1 Nort.hern Di.visior.. a.rid 

th" by SO. 5 pf."'rr:~nt in snles 0•1cr the 1968-·1!)72 period~ 

\. ! ,. 

TAYLOE, ZAHN & ASSOCIATES 
CERTIFIED SHORTHAND REPORTER~ 0 S 4 
· VIRGINIA BEACH, VIRGINIA 



Exhibit MJl~S depicts the contribution to 

VEPCO' s total system peak load by load area. The Fotmr.ac 

District has continually been responsible for approximately 

one-quarter of the sys ten\' o surmner peak followed in rc?.nking by he 

Uorfolk-Portemouth ai:·ca and Richmcr:.d. 

Q Is it you.r judgment that load demand will 

continue to grow rapidly i!l the Northern Virginia area? 

l\ I dc·~~t. think t.h.ete is any que.e.tior. about ito 

I have re=ached this concl.usi-::n n.ot o:n.ly en the basis of the 

load data previously discu.ssed, but equally on r..y ccntirn:d.r.g 

experience in analyzing the nc.ed for new flnancial ir.stitutions 

in the a::sau Gc1-:.erally: all data. point to the fact that 

Northern \'irJinla shculcl continue to grew at a :-ate not unlike 

that which occurred in the post decade~ 
I 

· Exhibit HJI-6 develops several compara th0e 

irieasures of eccnomic growth in geographical areas which a:re 

comparable to VEFCO' s DivJ.sions for the 1960-19 70 i::ericd. Four. 

udiar.. incomer 3.nd bank dept:rnit:::. 1\ p~r-..:sal of the £xhibi t. 

·indicates t.hat in mz..r..y c:at.egorir:;s< • 'd:e. g:r.ov;C.h i~ t.hc ~~ort.hex:·:n 

i&yinq that thi:' dr:?.cao.e ci:' the L 9 70' s wU ·.1. f-:::c !':a:t:t a. s Lr.ila:r. 

picture. 
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0 ',' Have you considered the question that the 

corridor should not parallel an e~istinq corridor because of 

reliability? 

•• 1 • •• ·yes, we are. By instructing the computer not 

to pick cells which already contain transmission lines, we hope 

to secure an alternative corridor which avoids paralleling. 

This is discussed in·the second part of my testimony. 

'· , ·. We found, one, that the Northern Virginia area, 

the load demand there is qrowinq faster than in any other 

division •. It is not the largest sector, but it is second 

largest. , ·-· -

The.eastern sector takes up more total energy 

demand, but it is 9rowinq much faster than any other sectors, 

particularly around the Northern Virginia area or the Potomac 

District. · 

· .. .,'-
We found that the second factor was that · 

VEPCO's internal capacity has beeri dwindling, and what I mean 

· by internal capacity is its own generating ability. It has 

increasingly required to purchase power at an increasing ratee 

.-; ... ·.· ·· ... \. 

''· . 
We believe that the primary cause of this 

factor i~ the increasing·load out of the·Northern Virginia area. 
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, .. .. . , . ·The fourth thinq that we found is that the 

Northern Virginia area has far more residential customers and 

far fewer industrial or .. heavy commercial ousto:mers. Hence, we 

drew_the·implication of.two factors theres One, that. it.is 

probably,qnore expenaive ... to,.provide power to the Nort.hern Virqinta 

'area because of the load characterietica, and, too, that in 

the event of an outaqe, the consequences would be more severe 

in the Northern Virginia area because of the heavy reliance 

on residential customers. : 

We drew that analogy by assuming that suppose 

the distribution of elderly, handicapped a~d aick people is 

the same throughout the state, and you have more residential 

customers in the Northern Virginia area than if you have an 

outage, because more of those people are going to be affected 

by an outage, so, we believe that the consequences in that 

area would be more severe. 

: Moreover, since there are very few larqe 

industrial customers, except, I believe, for Fort.Belvoir, 

we drew the conclusion that the consequences would be more 

11evere there, since industrial customers may have alternative 

sources of power where residential customers obviously do not. 

so, essentially our qonclusion was that the 

ne~d for the facility is very definite and very keen, and we 

don't think there is any question about the fact that additiona~ 

power is qoing to have to get into that area in the very near 

future particularly in view of the tremendous increase in 

demand there. 5 8 '2' 



MR. KAYi Am I correct that you have aasu:-:i_ed 

at the outset Morrisville to be ~ fixed terminal pointj? 

MR. KAY: But I guess my question is, and I 

think this may be helpful at the beginning, you did 

not ask the computer the cheapest way to get from 

Mt. Storm to Loudoun? 

. TUE WITNESS: No, we did not.' 

J1,;:s-n <'N:>l'±\ 'Of. \&N~ t., · °Sl«QBk 

C-1 '(('. 7?· "",).(vOS. ')GOl.o') 

MR.. MACAU!,~Y 1 . But it seems to me if you are 

going to mow a field, it is cheaper to mow one large 

field than two fields equal in size that are separate~ 
geographically? 

I ~aan, if you have parallel lines, and you 

are going out to cut or put down pesticide or what-

have-you, wouldn't the manhou~ and the vehicle cost 

and· e·,rerything be less when the lands we::rs paxallel.? 

TUE WITNESSi You mean because of the possibil~ty 

of maintenance roads already ·existinq, tind things lik~ 
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MR. MACAULAY: All sorts of things. 

THE WITNESS: That is perhaps true, but we 

didn't taka that into consideration right now. 

MR. MACAULAY: A simple example would be a 

kid who is going to mow one small lawn and two small 

la~ms equal in size. If he ha~ to go from one side 

of town to another to mow the two separate lawns, 

it .is goin.g to take longer. 

THE WITNESS: I don't quite understand that 

comparison. It would bs chea.per to lt'DW one big lawr.. 

than two srnaller lawns equal in size? 

MR. MACAULAY: If they are ge.ographically 

sa-parated it would be more expensive to maintain 

properties which are separated than it would be to 

maintain them in ~he same location? 

THE WITNESS: I see what you maan. We did not 

taken into conside~ation that there is an existing 

corridor there and maintaining that corridor and 

the new contiguous corridor ~ould in fact be cheaper. 

I cannot say whether it would be cheaper. 

T8Sif\ffi0NU Of 3t)~ \-\. G\L~S;----S:f2--. 
. . \ 

[_-r<C . --P?. ~ b 3 9 ~ )_(.}.JD) 

Another important factor :i:eJ..ating to data is 
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t~e selection of variables and tl&e question of how many factors 

should be included. A very large list is possible. It is at 

this point I must assert that in my professional judgeIT.entf 

the factors we have employed are, while being subject to the 

. time constra.ints for developing infor.nation on a particular l!nq., 

the b.est possible. The sys tern is not complete 1 several oths~ 

major factors will be incorporated in later developments. The 

factors selected generally have the followinq ch~racteris~ice~ 

(1) laws and practices for their preservation, (2) influence 

l~r9e number of people, (3) have well known ecologic~l i~ter

actions, ( 4) have several large e f fee ta. within large sys teres g 

(5) are subject tQ slight ecological· system changes. '.t'he 

system we have developed is conceptually robust .. We have 

selected factors, which if properly "accounted", will encompasa 

or will have integrated within them man.y other ecologJca.l and 

environmente.l facto1:e. •l'he point I desire to J!'ake is that whilJ 

the system we have developed may have some limitations, it is 

far more comprehensive and interactive ths.n ~my used befc:re to 

my knowledge.· Just as importantly, it ia in a form which can 

be updated and improved. 

Third, our system assumes the od.gin and dae

tination of a particular transmission line as qi7en and neede~e 



If those routes are wrong, that is -- I beg 

your pardon if those points, or the origin and 

destination is wrong, then surely the answer will be 

wrong. But it seems to me that what we have developeJ 

What has happened is -- an<l it could net ha;;'~ 

been predicted -- it is almost unbelievable -- that 

is that tho lowest cost li-:les for tha Morri.a\"illc-

B:d.flters do not touch any of the environmental 

cells. That is, there· is no ·conflict between the 

lowest environmental cost I beg your par4on --

the lea.st cost solution to the route and to any 

en\rir:onn:ental impact questions that we are aible to 

fit into the computer at the present time. 

so, the line as now suggested by Dr. !leo 

in his testimony this morning has no environmental 

problems that we can see e.t the present. 

Mn. BRASFinr.o: Has tho VEPCO line been 

evaluated in the same fashion? 

THE WITNESS: Yes, it has. 

MR. BRASFIELD: The same result? 

THE WITNESS: With the ·same result~ It does 

not, elther. 
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Q Plen~e state your name and position with the 

Commission. 

A t<!:y name is Ernest M. Jordan, Jr. , and I am 

Director of the Dlvieion of Public Util.i.~ica. 

Q Will you briefly sutt!l'n<°\rizo your qualificaticne 

· and background? 

A I hold a Degr:ce of Bachelc1r. of Science in. 

Electrical J;;ngineering from Duka· University. I have been 

employed by this Commission for fifteen years.· I am a Pegist.3.r,:d 

.. Professional Engineer and a eenior member of the Institute of 

Electrical anu Electronics Engineers and past chairman c,f th~ 

Richmond section of that organization. 

Q What are tho duties 0£ tho Division of Public 

Utilities? 

A The Divieicn of Public Utilitios is pd.marily 

,concerned wi.th the rates and service of utilities. Th~ tlirif fs: 

1of all utilities under tho jur.i.scliction of the Corronission. are 

filed in the Uivision of Public Utiliti.ose •1'he Division ie 

responsible for seeinq that the rates, rules and requlations 

are properly applied. The Divisi9n is also responsible for 

rnonitorin~ th-a adequacy and reliability of the service renderod 

py utilities under the Commission's jurisdiction. Staff 
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mel'M>ers of the Division of Public Utilities make such inspectimis, 

tests and investigations as may ba necessary to properly a.dvi..~e 

the Commission on matters pertaining to the aervice of utilitic,. 

Q The question of reliability of electric utility 

systems has been discussed at some length in this proceeding. 

Has the Staff -:>f this Commission concerned itself with this 

question? 

A Yes. 

been concerned about the adequacy and reliability of service 

offered by electric utilities. A considerable amount of 

attention has been paid to t.his subject since the northeast 

blackout of I~ovembcr 9, 19 6 5 ~ 

Q Since tho Commission Staff has been quite 

active in questions of reliability, do you believe that in the 

routing of transmission line~ the question of reliability is 

paramount? 

A . There are three basic criteria which I believe 

must be met in the selection of an appropriate route for a 

transmission line. First, it goes without saying that the 

line must be aconomically feasible; that is, the ben.efits to 

be derived must be greater than the cost of the proposed 

facility. Next, I believe that the line and its de~ign me.st 

make minimum impact on tho cnvironmonte Article XI of the 

State Constitution and Section SG-46. l of tho Code of Virgi~i.a 

clearly indicate the policy of the Stn.te concerninq ~nviror.-

593 



mpnt:.al impact. The third criteria which must be mat is that cf 

technical adequacy. This would include the ability of tha line 

to supply the load and tho relinbility of tho line. 

These three criteria aro not ncccsoarily 

incompatible. Hhile it may be necessary to make a cost-bt.?ncfit~ 
woiqhting in acme casos, I do not believe that any ona of the 

criteria is paramount. consideration of any propoged route 

could certainly be oliminated by failure to meet any one of 

the cr,teria. 

Section\ 56:46. l 

You stated that the State Constitution and· 

of tho Code of Virginia aat forth a State 
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policy on the ei\vironmental impact of transmission lines. Is 

there such a State policy concerning reliability of electric 

systems? 

A Yes. It is set forth in Section 56-509 of the 

Code of Virginia. This section of the Code declares the 

continued, uninterrupted and proper functioning and operation 

of electric utilities to be essential to the welfare, health 

and safety of the people of Virginia. It further indicates 

that it is contrary to the public policy of t..t-ie State t.o permit 

any substantial impairment or suspension of the operation of 

any utility and it is the duty of the government of the 

State to exercise all available· rneann and every power at its 

command to prevent such interruption. 

O Are you familinr with Guideline No. 3 of thP. 
-

southeastern Electric Reliability council which indicates th~~ 

the SERC member companies should plan their transmissi"on 

systems to avoid oascadinq upon tho sudden loss of all lines 

on a common right-of-way? 

A Yes. I am familiar with this ·criteria • 

. ! 
Q Do you know when this criteria was adopted? 

A Yes. It was approved at the SERC r.xocutive 

Board Meeting on october 4, 1972. 

Q Was that after the applications in this 

.! proceedinq we\filed? . 

· \ · A Yee. 
I 

i' -----· - ----------------
TAYLOE, ZAHN & ASSOCIATES 
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Q Do you att:a.ch any significance tc the fact 

.. that the applicants in this case indicate that thia SERC 

criteria prevents the paralleling.of the existinq Mt. Storm-

Doubs line on the same right-of-way when this criteria waa 

not adopted until after the application was made in this 

proceoding? 

A t~o. I do not attach any significance whatsoc· .. r :t 

to that fact. The SERC criteria merely formalized what hae 

been good engineering practice for many years. On July 19, 

1967 the Federal Power Commiasion·presented & report to the 

President of the United States on the northeast. l'O\""er failure 

of November 9, 1965 and its recommendations for improving 

power system reliability in the United States. On page 45 

of this report, the FPC states: 

".Analyzing the etability of large networks 

under possible abnormal conditions is •m eaaential pa.rt of 

transmission syntem planning •••• 

"The report of the Comrnisston's Advisory 

Committee on Reliability of Electric Bulk Power Supply 

recomraends the following abnorrral conditions as criteria for 

examining the stability of networks: 

9 The outage. of all tranr.mission circuits on 

any one common .right-of-way ..... ," 

I ·. )i._is is the first written. reference I have · 

·~been--'a-b~l-e-~t-o~l_.o_c_a_tt_ss~~s t~~~--g~fo_rt_h this criteria, however, the 
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. ____________ .....;._. ______ ·---

1·.· I 

concept was not new in 1967. 

0 What is cascading? 

A cascading is the uncontrolled successive losoi 

or outage of electric utility facilities triggered by a sinqle 

incident. 

Q Whnt in islanding? 

1\. Islanding is tho i~olation of o. generating 

unit or station and some or all of the load it serves witho~t 

eleetr.ical connection to other areas. For example, if all tho 

transmission lines into tho Richmond nroa were out of sorvice 

and the Cheaterfiold Power Station w~s able to supply the 

Richmond area load, thin area would be an island with electric 

service while tho 2urrounding areas would be.without gervice. 

O Ia cascadins- a more aeriouscondition than 

islanding or lose of load? 

A Yes. Good system planning dcmanus that 

cascadinq ba avoided.under all foreseeable contingencieso It 

is not reasonably possible to daaign a.n ~lect.ric system which 

will be infallible, but, tho probabili.ty of interruption can be 

greatly minimized by following sound practices in planning 

and operating power eystemso 

o I take it then~ that yet\ bolieve the SERC 

guideline is p<~~e.n t "-"'~" '."d y "'estdct:he 

That is correctc SERC was ono of the last 

All councils 
: i 

L 

reliability ccW'lcils to adopt such e. guidelino., 
-------'--·--·--·-------·--· ------------·-- -----------·--
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' now have similax: guidelines. I boliove that system planninq 

i 

to avoid cascading upon the suddon loss of all lines on a 

common right-of-way is completely reasonable. 

Q Since the probability of the simultaneous loss 

of both linea on a common right-of-way is extremely low 0 do 

you believe that putting two lines on the saw~ right-of-way 

would be a reasonable calculated risk? 

A Hot' if the loss of both lines wculd result 

in a caeca.dinq outage under any ~ticipated operating conditi<::>f!. ... 

This is a risk that I don't beliove any prudent ongine~r would 

taker no matter what the odds. 

O. Do you beliovo'that exleting rights-of-way 

should be used to tho extent poaaible when new transmission 

lines are built? 

A Yeso I believe in the use of r.ight2-of··way · 

for multiple circuits whenever it ie pos!!ible to do so without 

jeopardizing the regi~nal power nupply reliability. 

Q Does VEPCO use transmission right5-of-way, 

for multiple circuits? 

1\ Ye~. I have reviewed the Certificat~s of 

Convenience nn.d necessity which are on file in niy office and in 

addition hav~.-~served multi-circuit use of rights-of-way 
_....--

in the f iold. 

would you please qive some ex11rnplos of the!'.1e? 

i\ ..... _____ : __ In Chesterfield county, V~PCO nns a Ccrtificat 
·---·-·-·----·--------·----·---------.-J 
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;ot Convenience and Necessity for two lines of structures 

holdinq three circuits from the Chesterfield Power Station 

to Petersburg. De tween Williamsburg and !~ewport News, there 

are three circuits on a common right-of-way parallel to I-64 

for several iniles~ In Fairfax County, there arc many examples 

of transmission corridors. Several of these have as many as 

four circuits on one right-of-way. In Henrico County, there 

are four lines crossing Interstate 64 at the Laburnum Avenue 

interchanqo east of Richmond. 

·Q Nere you concerned about the possibility of 

locating the Mt. Storm-Morrisville line on the same right~of-

.way as existing lines out of Mt. Storm prior to the hearings 

in this proceeding? 

A Yes. I have been concerned about this since 

I I first heard these suggestions. 

I 

I 
i 
I 
I 

O When did you first hear such suggestions? 

A When I. attended a meeting of the Fauquiar 

County Planning Conunission on OCtober 28, 1970. 

Q Did you express your concern at that tirno? 

A No. I attended that meeting as an obee~ver 

at Judqa Hooker's request. 

Q nave yoti previously expressed concern about 

I 
l the desirability of locating the Mt. Storm-Morrisville lines 
I 
i 

·' on the riqht-of-w~y adjacent to the existing lines from 

'• 

Mt. storm? __ _,,,..,,.., .. 

1...___~ ------·--------·--, ---·-----------------·--·---
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A Yes. On February 17, 1972 I wrote a letter 

to Sena.tor William L. Scott who was, at that time, a member of 

Congress. In this letter I stated: 

"I cannot agre~ with RLEP's suggestion that 

additional 500 KV lines be put on the same right-of-way with 

existing 500 KV lines. This would make a great deal of VEPCO's 

cap.'lcity vulnerable· to a disaster such as a tornado, airplane 

crash or sabotage. Such a disaater could not only knock out 

electric. power to Virginiar but to neighboring states as well. 11 

On November 10, 1972 I met with Mr. Lee Dean 

in my office, and at thnt time I indicated to him that I had 

some concern about the possibility .of cascading power failureo 

Q Why did the Staff accept the Morrie·V'ille 

Substation oito as proposed by VEPCO instead of etudying·some 

other sitos?. 

A First, let me say that we wer.e aware that the 

Morrisville site was not fully acceptable to all parties. In 

1

: tryinq to ·rnake a decision as to whother other sites should be 

studied, there are several things which must be taken into 

consideration, not the least of which is tlme and money. 

Studying other sites ~olely because there are known objectors 

to tho proposed site brings up the question of what other 

sites to study anu what action ahould be taken if someone opjec~.s 

to the alternata site. I '1ould like to point out that there 

are at least seven Stay:!-::,~cncies concerned with matters 

TAYLOE, ZAHN & ASSOCIATES 600 -~ 
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pertaininq to the environment, and to my knowledge, none of 

these aqencies has objected to the Morrisville site. 

In January, 197.0 the Federal Power Corri:nissioi; 

established a special task force on the environment to assist 

in the preparation of the national Power Survey of 1970. The 

report of this task force, entitled ~n~,<J.i~~~e Po'!_~r ~'!e.E!Y. 

and. t:!!!~r~nment contains the following language (p. 14-15) 

which expresses the Staff's position on the location of 

transmission lines and associAted facilities: 

"The visual impact of large structures where 

the local populace does not want them is a matter in each case 

demanding individual resol ut.ion: there is 11 ttle possibil~ ty 

of creating fixed standards that will be universally applicable 

•••• As a result, it is sometimes difficult to decide whether 

there is _in fact an unanticipated serious environmental problem 

whether to fault the utility for bad judgment, or to accuse 

the neighbors of ~abashed self-interest: it could be any of 

these, or some of each. 

•power lines, lonq the center of some of our 

most celebrated conflicts, are unpopular everywhere, and 

particularly with those who must look at thom, or make way for 

thorn in their own neiqhborhoods. There is always tha convictio 

that they should 'qo somtere else' but the unfortunate fact 

i1 that transmission li/ s are as vital to tho supplying of 

I 

society with power as energy generation. Lines can be shifted 

TAYLOE, ZAHN & ASSOCIATES 
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from one location to another, soroetimeA at additiona-1 cost, 

but in principle lo.E._l!.1!.!..~~!~!.~.E.~de~e~!_r~b..Y. .the, b~ 

~];_ic int~;:_~-~~~ tha1:!_.EY._ _\!_hich_~~ is cheaeest, or 

his neighbor~." (emphasis added) 

Q Does the present energy erisis have any 

significance on th~ facilities under consideration at this timef 

A Yes. A substantial part of VEPCO's generation 

is by oil. Most of this oil is imported. While VEPCO has 

no immediate problem, the worldwide shortage of oil will likely 

pose some problem in the future. Tho north Anna-Brister~ line 

is to bring energy frorn V'~PCO' s ?torth Anna Nuclear Station 

into northern Virginia. The line from Mt. Storm is to brinq 

power generated in the coal fiel<ls to the Washinqton Metro-

politan Area. Expeditious approval of these facilities would 

enableVEI'CO to bring additional power into the northern 

Virqinia..;Washington Metropolitan Area which is not dependent· 

upon oil or rail transportation of coal. The existence of the 

proposed facilities coulc.1 become a very important factor in 

alleviating the enarqy shortage ~n Virqinia in future yaars. 

Q Does this conclude your testimony? 

A Yes. 
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My testimony also points out th<it multiple 

circuit use of riqhts-of-way is very desirable, and that 

VEPCO does this in many instances, and I qive soveral examples 

where VEPCO does presently have several circuits on the saroo 

· righ t-o f-wny. 

I hn.ve atternptod to indicate that I h<lve hnd 

concern about th<? po3id.bility of putting this additional 500 KV 

line from Ht. St1.:>rm into Northern Virginia on the saT:\e riqht·~ 

of-,lay with the present Mt. Sto"1!1-DoUbs line for qui to some ti.rn<r, 

and since I fir~t origin~lly hoard of the plann. 
i 

I balievo thnt any two lines thC\t haVF..l this I 
much capacity which could reault in a ca:Jc;:iding outaqae it shotlld 

never be put on tho same right-of-way, a.nu I discuss reasons 

for the Staff acceptance of the Morrisville Substation site 

rather thr.m atudyinq othar substation sites. 

BY MR. KAY: 

Q !~ow, sir, as I understand your testimony, it 

is intended pril'l'l4ril~ to be a general statement of principl3 

to which you think this Commission should adhere; is that 

basically correct? 

A A general sat of principles which I believe 

should be follm-red in line design. 

Q Right. 
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A I point this out for the Commiesion's consider~-

Q nut you yourself or your Staff hao made no 

4etailed study upon which to make a recommendation as to the 

routing of these particular lines, have you? 

A The routing? 

Q Right. 

~ Yes. The Staff has made this through the 

t.chnical Assoc ia tee. · 

Q But your Staff, you personally, and the people 

vorkinq directly under you on your Sta.ff, have made no ouch 

atudy? 

A No. Thia wns done for the Commission Staff 

by Technical Associates as consultants to the Staff. 
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Q And you were not working on a day-to-day 

basis with these consultants, were you? 

A ~~ot on a day-to-day basis. However, they 

do come under my department, and it is in the budget of my 

dopartmcnt. 

Q · • But the concepts .that they have testified 

to were their concepts rather than yours? 

l\ They speak for their own judgment and their 

own opinions, yes, sir. 

O So you yourself roally make no recornrncndatio~ 

to this cor.imis13ion as to any specific routes for these lines/ 

A None. 

Q ~.nd you have made no study yourself, nor has 

your Staff made a study,· of the effect of constructing the 

new Mt. storn1 lino on or adjacent to the existing right-of-way 

from Mt. Storm to Doubs to Loudoun, have you? 

A I don't think a study is necessary for thiz, 

Mr. Kay. 

Q I asked you first whether you made the study? 

A Whether we made the study on the effect? 

Q Right. 

}\ No. 

Q · How you can elaborate if you want as to why 

a study isn't necessary. 

A I don't feel that .a study is necessary because 

TAYLOE, ZAHN a ASSOCIATES 
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I think that the studies which have been produced as ex..'libits 

in this ca3e indicate that cascading would be the effect of a 

common outaqa. 

·O When did you see thoso studies for the first 

time? 

A In this proceeding, after it was bequne I 

had no knowledge of the study prior to that, although I had 

publicly expressed my concorn about putting this much of 

VEPCO's capacity on a single r!qht-of-way. •rhis is a very, 

very dangerous practice. 

Q W~ll, we will get to that in a minute, because 

I do want to ask you a little bit more about that, too. But 

I think what I am basically trying to establish hore ia that 

you have set forth in your testimony certain ncceptod principles,· 

the principles t'hat you think are accepted? 

A Accepted general principles which I wish 

to point out to t..'le ·commission, and I certainly concur in 

these principles. 

o And you concur in tho criteria of the South-

eastern Reliability council, the rolia.bility criteria guideline~? 

A . Riqht. 

Q D3se<l on your own studios, the studies made 

b'f you or your Staff, you arc not in~ position to testify, 

are you, that parallelinq of that existing line would violate 

the Squtheastern Reliability council guidelines? 

. TAYLOE, ZAHN a ASSOCIATES 
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A no. We have not mD.de such studies, as I 

in die ll te\.l. 

BY MR. F~AY: 

O i:ou, sir, on pnqc 8, 0U<'Gtj.on 16, you say 

~at you belicva it i9 an unreasonable risk to put two lines 

on the same riqht-of-way if n lorrn could rosul t in cancading 
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under any anticipated operating conditions1 is that right? 

A That is right. 

Q Well, isn't it true that there are o.lwaya 

some operatin~ conditions that could be anticipated that would 

·. ·result in cascadinq if two lines are put on the same riCJht-of-

way? 

A no, sir. I wouldn't agree with that. 

Q Well, you heard Mr. Cha~hers teatify, did you 

not? 

r ... . Yes. 

0 So, to use his example, i.f you pull enough 

leqs off tho buq, the bug isn't goi'ng to be able to walk. So, 

what I am suggesting to you is that you can always postulate 

conditions f~r even a single line that would result in caacadinq 

if it went out, if enouqh other things happened at the same timo? 

' ~ '' No. 'l'he criteria is based on one single 

incident, and the one sin9le incident is the simultaneous loss 

of both circuits on the same right-of-way. You don't postulatia 

for a double continqeney. This is a single contingency only. 

0 That is not what your testimony says here, 

11 I understand it, Mr. Jordan? 

·A Well, please let mo clarify it if I misled 

you. 

Q Question 16, and the answer to Question 16 

i aight be a little.broad, and that is what I wanted to explore. 

1----------------------------J 
I~';···· cE!~~~~~·s!~~~H!N~s!~~~!~~Rs i. · VIRGINIA BE'.A.CH VIRr.INlll 

608 



Jordan - Cross 2744 

A The design is for a single continqoncy, and 

, th• 1inqle contingency is a simultaneous loss of both circuits 

, on a common right-of-way. 
-:·. · ... 

. i 

Q Sir? 

A I saicl the design criteria for casca.dinq is 

1 1in9le con tinqency, and that con tinqency being tho s imul taneo ' 

leas of both circuits on a single right-of-way. 

!~cw, if you assume that that happens an<l a 

powe.r plant l:'3 lost at tho same tine, yes, you could have 

caacading, you could postulate this sort of condition. 

O That is why I just thought perhaps your 

answor to Question 16 might be a little broad. 

As I read that answer you did not limit it 

11 you have just- limited it • 

'I ~, A . Well, :t didn •.t postulate what else might 

bappen, but I waa only speaking of the simultaneous loss of 

tvo lines., if it would result in casca.dinq under nny -- what 

4id I ony? 

•'· 
'" 

Respective conditiona. Under any anticipated 

operating conditions. 

O Wall, I thinli:: we are clear., but I think this 

1n1ver'could be road to be proader than you hava now limited it. 

A I don't think that· nn ant.icipated operating 

:oon(iition.would boa double contingency or a double catnotrophe 

O so there are situations in which systems can b·. 
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planned where the loss of two lines on tho same right-of-w'ay 

can be tolerated without resulting in cascading? 

A Dofinitcly. I t.."1ink one example, in the 

VEP:co system of course, they have numerous multiple circuit 

corridors, but they are putting two 500 KV lir:.es from North 
I 

Ann~ to Ladygmith on the sama right-of-way. 

O And thera aro lines all over tho country that 

are hiqh voltage lines that are parallel, are there not? 

A Oh, yes. 

Q And there are 765 KV lines which we have 

referred adnausearn to that carried rrore power than 500 KV lines 

on a single right-of-way? 

A Yes. 

Q Now, sir, on page 10, Question.23, you refer 

to your lotter in February of 1972 to Senator Scott, in which 

you express concern about the paralleling of these lines? 

A Yes. 

Q In that letter, were you referring to a 

cascading situation? 

A Yes. 

Q A."ld you said that such a dis.aster could not 

only. knock out electric power to Virginia. but to neighboring 

1t&tes aa well? · That was in that letter, I believe? 

A Yes. 
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O In racorn::!Ondinq against paralleling, Mr. Jord&1,. 

were you conce=ned wit.~ the probability of an outage occurring 

or the consoquonces of an out.ago, no matter how s~All the 

probal>ili ty? 

A The consequencea. It is an outaqe. I started 

to say it is not. It is cascading that I am concerned about. 

The criterin, it is different from jest aa outaqe of a local 

area alono. The conaeque.~ces are ju5t too great to run the 

risk. 

0 In other words, no matt.or how small the 

probability, you design mqainst an outage in thia situation? 

A Yos. 

Q .And the purpose ~f your recommendation or your 

conclusion that you had no objectJ.on to t.he Morrisville site, 

you we.re not makinq a m!tinq location; 1~ou were talking about 

the load centers and the p_ath of distribution- of transmiEsion? 

A ~qht. That ie ccrreot. 

REDUTTAL TESTIMONY OF !l. !lt::K!mZIE oomts 
.....,__ , • • • w• e • 

O Please state your name and residence. 

A My name is u. McKenzio Downs and I reside in 

hirfax, Virginia. 
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0 What is your profession? 

A I have been a licensed real estate broker 

11noe 1948, and hzivo been angagod in tho listing, sale, 

aanaqement and appraisal of residential, commercial and 

1.iiduatrial real estate from th ~t d~te. 
I 

C~- t> · J_ 'l '19] 

Q Mr~ Downs, what is your assignment in thiB 

case? 

A I have been employed by Virginia Electric and 

Power Company to study the effect of extra high voltage electrid 

power transmir.:sion lines on property values and to give rcbutt!l~ 

teatitr.ony b4sed on thnt subject. 

Q What, in general, uo you conclude f~om theee 

atudios? 

A It is concluded that high voltage electric 

power transmission lines are compatible with sin9le family 

residential or agricultural uses and that the orderly subdivi.eiqn 

and development of land for residential purposes can and does 

take place adjacent to such eaaementso The effect of a 

pa;ticular easement on property will unquentionably vary with 

respect to its location and size but it would appear that 

adequate compensation is being obtained by landowners for such 

easements and that the market value of such prcpertiea which 
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are traversed by right-of-way rostores very quickly to normal 

and the sales of such properties compares favorably to gimilar 

properties which are not traversed by such rights-of-way. 

!be effect of electric tran&miosion line easements ia in ~Any 

cases extremely difficult to measure because the effect in 

terma of market value is so slight. The real estate &ssessor•s · 
I . 

offices appearn to recognize that there is no substantial adverqe 

1ffeJt in the market created by the existence of the transmissi~n · .. I '1 

Unea, and, tharefora, assessments of land crossed by such lines 

. appears to be very aimilar to asaa1J.arnonts on similar land not 
t· 

:·· oroased by ouch lines. I find absolutely no evidence that 

'transmission linaa have adversely affacted the tax b&se of a~y 

'tolitical subdivision. In fact, it can be demonstrated that" 
;ir 
~r. 

t:,a·balanca, 500 KV t:ranzrnission lines t.end to incrense the ta.x 
~,<' ,. 
:·:-· ...... 
t;·; 

REBUTT Jl.L TESTIMOUY OF CARROLL WRIGHT 
- .... :a!lo ~~----..........,..__-~-'"" ----

0 Please state your name, residence and occupat!qn~ 

A My name is Carroll t1right. I live in Charlott1s-

ville, Virginia, and I am a member of the firm of Wright & 

Nunnally, real estate consultants and apprais.crs. 
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... . ~,. ., ,. :: · .. Q. ~'·"'\What is your assignment in this case?, . 

.;.A , ·::•'.'·I _have been employed by Virginia Electric and 

Power Company to make a study o~,the effect.of its.500 KV 

Mt. Storm-Dooms-Elmont transmission .. line on land values, tax 

base and real estate development alonq ~h~ route, of that line, 

an~ to give testimony based o~~that s~udy in rebuttal to 
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testimony on behalf of landownera and intervenorR to the nffect 

that the propoocd Mt. Storm-Morrisville tranmnission line will 

have a substantial adverse effect on lo.nd vziluas in Fraderickr 
I 

Warren,. Rappahannock and Fauquier Counties. 

Q Have you made such a !itudy? 

1\ Yos. 

0 What counties wero involved in your study? 

A I hava considered· the effect of the ~xiating 

500 KV Mt. St.orm-t>oorn.c;-r:lmont line in the counties of Rockinghll, 
6 

Augusta, Albomarln and Fluvanna. These are the counties most 

comparable to those involved in the proposed Ht. Storm-

Morrisvillo routinq. Rockingham and Augusta Counties, like 

Frederick an<l Warren Counties, run from the Alleghany Mountains 

to the Blue Ridge Mount;dns through the Shenandoah Valley, 

and the topography, scenery and lnnd use in ell of the?QO 

countioa are qui tc. sir.iilar. Alb~marle c • .,unty, like PAppahnnnoc; 

County, runs from the creEtt of the Blue Ridge on the west well 

into the Piedmont, and ~luvanna, l.ika lower Fauquier, is a 

further extension into the Piedmont.. The topoqraphy, fjCanery 

and land use aqnin are quito coMpnrable in both instancca, 

although it should be pointed out thnt Albem.-,rlc County is 

more highly developed with eatata-typa f!lrm~ than is Rapp~1h~nno k 

and generally has higher land values. 

Q What did you do in making your study? 

A . I nm very· familiar with the exist!nq 500 I\V 
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transmission lina and have bean for a number of yea.re, bu.t 

I again examined it physically and observed the development 

that has taken placo under it, adjacent to it and in close 

proximity to it. In addition I have examined sales of p:-operty 

in tho area, discussed the effect of the l!n~ with property 

owners whoso land is crossed by it, examined tax racorda of 

the counties and analyzed tha history of tax asseemnonts and 

land values sinca tho line waa built. I aleo made an examinatic, 

in the field of th~ proposed route ot Mt. Storm-Morrisville line.~" 

Q Wh3t are your conclusions as a result of 

this study? 

A I have concluded that the tears o~ landO\l.'llars 

and citizons w~en the line wns planned and.being built that 

property values would suffer as a result of the line have not 

been renli~ed. From my analysis of sales, I am convinced that 

propertie11 involved have not suffered 1011s in the market dua 

to the powor line. Ineroase in value has been t.'tte general 

rule1 in no caso has deterioration in value over arid above 

that compens~ted for at the time of taking been noted. Many 

of the aftactod properties have been purchaoed by discriminatin.-

people sensi~iva to factors consider3d dotrimental to a propert s 

From ffr1J investigation of the power line throuq 

the four counties, I an\ convinced that after fair compensa.t1on 

for land takGn was paid to property owners at tho time of 

aequieition the values of the remainder of the parcels have not 

· TAYLOE, ZAHN & ASSOCIATES 
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diminished but have rem11ined in line with other properties in 

the area. Properties crossed by the line, and in close proximit 

to tho line, have sold without difficulty at increasing priceso 

· Similarly, my investigation shows that the 

construction of the transmission line has not had any a~veraa 

effect on the tax base within the counties along its roate, 

Tax assessors have not generally changed their assessments as 
I 

a·result of the line. In a few instances some minor adjustmentz 

in tax assossments were r.iade in response to requests from 

property owners, but in every case this di fferenti~l in as~eEs-· 

ment was eliminated at the time of the next reasscssm3nt .. 

Q Are you intending to suqgast that property 

owners have no objection to the presence of t.~e Ht. Storm-

Dooms-Elmont transmission line on their property? 

A No. I believe that most ot them would prefer 

not to have the line on their property. My testimony is, 

however, that I can find no evidence whatsoever that any 

property values have been adversely af focted beyond the runount 

of compensation paid for the acquisition1 that new homes and 

other structures are being built next to the ri9ht-of-way1 th~t 

new purchasers buy with knowledge of the line and pay prices 

comparable to those paid for propertias not crossed by the 

lino1 and that new people coming into the area accept the line 

and are not disturbed by it .. 

O You stated earlier that i\lbemarle County is mo e 
----------------··---- ··--- ·------------' 
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hiqhly developed than :r.appaham~ock County. How do~e this 

affect your conclusions? 

A The type of development to which I referred, 

that is large estate-typo farms, is a direct result of tho 

topographic and aoenic features of the aroai Albemarle County 

has great natural beauty and for that reason has attracted t.~ie 

type of development with the resulting increase in land values. 

It is my opinion that if a transmission lino were to havct an 

a<,lverse ef feet on property values, that effect would bo greater . 

in a county like Albemarle with highor land values than in a 

county with similar scenic assets but with less estate-type 

development and lower land values. Since my study does not sho~ 

any evidence of depreciation of land values in Albemarle, I 

beliove that a similar transmission line would not cause 

depreciation of land values in Rappahannock County. 

\ESrt m-or1.l Lt or- L tONS:L o . \SAYLn\OLD 

C Tf<-· \=><f'-. :;19~~ - 3004] 

Q M~. ~~tthold, were you present nt the State 

·corporation Cmtr'!'!istd.l")n hc•1'rlngs on tfovembor 5, nt which time 

Mr, Fred Ch~mhcrr. te.:.t:f.fi..:;d? 

Q r·" yoi: ngree :Ji th his interprctntion of the 

flr1t page. of yrmr ~~xh1.bi.t l.Ol•-17 

618 



A No. l beU~ve: that 'A·hcr1 t!1is exhibit wos 

Introduced tmd.";r cr.":1~:~-exm:dn.1tion, I q;.rnlifi.cd it ar; merely 

Ulustrating f.! b~sV: pri.nciplc. Furth,~rr:iorc, the fnct: that two 

i 

number was not h:·.' r.cri.dcnt. The lmlk of th<:.~ ~ncrgy being 

transported fror:1 we':it for F.:t!pply to the Northnrn Virginia lond 

l 
•~ea is now by tho :;c· i:wo e:d n ting 1 tncs, ;md the ba,; ic need 

I 
It this point i!l fo:· n thir.<1 (inc. '~11c~rcforc, 1 belicva the 

figure aptly !. l hrn tr11 tee tlH~ probJ CUl ~ 

Q Ur. Chn:~-:bcra h<tn c1ni.mnd thnt U>n-1 does not 

show a cascadtnr. com1ttion. no you r:gi·cc ~1it:i1 thiD? 

A Th~r··~ i.s no qucsti.on in rr.y rnind that the 

tyttem opti.on rep!.t~nent,·d by my Cnac C will under conditions 

1Dticip11tcct in 19130 1 :<!~d to urncPding undc:r ttc outage con<l itlcmr. 

Co NT 1 flJ u E"b 

619 



L. O. Bartlir>ld - Direct (Reh.) 29!Fl 

stipulated by SERC criteria. Furthermore, I believe that the 

data presented in LOB-1 adequately demonstrates this. 

Case C of LOB-1, of course, simply illustrates the 

flow conditions with the loss of a two circuit right of way. 

As shown, the current on the Black Oak-noubs circuit is already 

45% over its emergency rating of 2460 amperes. The underlying 

138kV is also overloaded and would undoubtedly trip out. In 

fact, the 138kV even now could be overloaded during certain 

contingencies and would be taken out intentionally to prevent 

risk of short circuits or damage to the line. 

Case D shows the inevitable consequence of the 

double-circuit outage, either as a result of the 138kV trip-out,, 

or as 11 result of the double-circuit 500 kV trip-out with the 

138 kV system taken out of service to prevant i.ts overload under 

·normal con~itions. Under these circumstances, the current on 

the Blac.k Oak Doubs line is 3800 amperes, 61~% 11bove the l/?. hr. 

1current rating. The heat .generated within the conductors under 
! 

these conditions will be almost three times .'ls great as the 

beat generated when the conductor i~ At its 1/2 hr. limit and 

1 represents a· far gre11ter percentage overload than. the overload 

which caused the P-J-M 1967 black out which caused ~ loss of 

; service to 13 million people for as long AS 10 hours. 

Case E shows that if it were somehow pgssible to 

drop 40% of the northern Virginia load quickly enough, the load 

. on the limiting line could be cut down to 1/2 hr. rating. With 

TAYLOE, ZAHN & ASSOCIATES 
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a 3800 ampere curren.t in the B!..ack Oak Doubs line, however, it 

is very questionable that sufficient load could be dropped 

SOOO enough to keep the line Within its AlloWRble current 

rating. 

Case F of LOB-1 shows the result of the Black Oak 

Doubs line tripping. Hhen this 11.ne comes outt the electrical 

angle between nt. Storm and Doubs incroAses suddenly from 37 
' I 

degrees to 74 degrees. If this were R shift of 5 to 10 degrees, 

one would be tempted to make a stabi.lity study to determine 

whether the system would break up dynamicAlly. But when the 

removal, of a line causes the phase Rngle to increase by 37 

degrees, even a moderately experienced system planner would 

recognize that the system could not survive a dynamic shock of 

this magnitude. It should be obvious to Mr. Chambers that an 

outage would result. 

Q i)o you agree with Mr. Chambers' allegation 

that a number of unlikely.circumstances have been compounded to 

illustrate the cascading conditions shown in your LOB-1? 

A This statement, by Mr. Chambers, is quite 

puzzling. To begin with, the base case is in itself optimistic 

1n that it assumes that all planned facilities will be in place. 

Be has admitted the unlikeliness of this. llnfortunately, the 

! only trend whf.ch seems to keep on schedule is the. increase in 

' 
i electrical lo~d. 

Al so, contr<try to Mr.. Ch!-lmbers ~ 1.nference, the 

TAYLOE, ZAHN & ASSOCIATES 
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suppositions made for this case .are not indepdent of one 

another~ To begin with, the transfers nre postulated at a time 

of summer pe.1k loRd. That is, of course, when nll systems are 

taxed to their c1pucity, when trnnsfcrs are most likely, and, 

incidentolly 1 when tho thennal rating of conductors is minimum. 

Chambers .31 so quc·~,: ticneri the f~c t th.'.1 t: r;~; 1~ning or fixed reserve 

are not brougl1t i~to plny. It should certainly be apparent 

that the defined Lnport rcqu ircmcn ts of P-J-M nre above and 

beyond their av3f 1abJe re~crvcs. 

I hnve ;:ilr1~>1dy inc!icated, too, th<'lt the 138 kV system. 

underlying the I>ltJck 0'1k Beddington line Day already be 

overloaded during '::,;n;·1r.. conting<rnci.cs and would more likely than 

not be disconnected if an outage occurr2d. I do not, therefore, 

feel the ci.rcumst«Hh~-es postulated for thj_s cutt1g~ test to be the 

least unlikely. 

Q ln his cross-examination, Mr-. Ch~mbers stated 

that the studies you m.lld.e of the nortbern parnl le l were done 

with the object of ~·ho . .,ing it would not wor.k rn ther than trying 

to make it work. A similar inference w:rn marte during your own 

cross-cxnulination by :·1r. K.~y. ·,~ris thi.s indeed the intention of 

these studies? 

A I th tnk the tcr::t j :n0ny I hctvc n l re Ady 

presented han sh0~ro thn t th ls is not th~ cnse. ~1r. Chambers• 

original testi.mony suz~gcsted that the alternative to the Mt. 

Storn-Morrinvi.llr~ lin~ \l'lS s i1;>ply ·'l p.o:;r;'Jl l(!l 1. inc from Mr. Storm 

TAYLOE, ZAHN & ASSOCIATES 622 
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to Doubs. I suppose the most effective rebuttal to this 

suggestion would be to confine studies to exactly that 

alternative. However, in the V£PCO studies of this nlternative, 

the line from Ht. Storm to l)oubs w~n F:tucl:f.i:>d together with 

another 1 ine from nouhn to Lnudoun in or.-r1~r to mnkr'.' the. 

alternative more vi.atiJ.e. Furthen-;iore, :'!r. Climnbers, referring 

to the VSPCO version of this route seerns quite positive that 

the Mt. Storm-noubs-Loudoun line would work b~tter i.f tied to 

the bus at nouLs. In thi~ mntter, he !H>~m~ tn b0 nrgui.ng 

against h:f.s own point:. vr:cco, ln .::n nttem~t tn 11v=1ke the case 

for the nortlH~rn p1r.allel ns effective rt!S possible, found that 

it would be better to t:i~'.e the line past Dm.1br. tvithout connectin 

it to the Doubs bus there. This le.sscns th0 230 kV over.load in 

the event of a two-.::ircui.t )00 kV 0 11t.;tge hr:t11ce11 D:x1bs and 

Loudoun, an<l al.so reduces th:.'! vulnerabill ty of thP. system to 

an ou tnge of tlv? suhst."l ti on <1 t r)oubs, n con tirig~;1~y which 

also must be consi.rlC'!re<l in pr.evcritJ.ng cnsc.1{H..ng. 

My b.'.'lsi.c p!)i11t is that it Wt\s v~:Pco, not Mr. Chambers 

that in troducerl these two po in ts, i. (.!. the 1·1 '..~e<l for. R 

continuing , 1 in<? to Lcodoun, :mci the 1yJvRntng~ in by-p.'!lasing the 

Doubs subs tat lon, in ~'.1:1Jdn8 the best possihl c o:-:.'.lsc for the 

parallel route. 

Q I believe ~1r. Chmnbcr.s WFtS ~ri:tio1l of the 

exhibit LOJ>i. ~tudies in. th.it th~y repr~sente(l -:io "h.ase case" 
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,, . 
I.I; 

recourses wh:tch r·:i:~·bt rz·r·l>c pnraJ 1 cl frc:n ;.ff:. Storm to D(y•bs 

I '. 

exhibit LOE-l, >ir;,_:: ..:. 

considered cir not c.Jnddered :i.n si..~c"b 13tud:L~~. Il f.s very 

difficult f:Jr eYTt.!:·h.·nce~; pl·rr:nerfl to n~~cnr;tn .. ~ct th~ir J'.'.!cision 

processes in a f0n·1 l;1terpn~table hy 2ven the rno:.t c2~peri.cnced 

.of commissions. 

Ex.peric-ncc in :1 field such <!~ power !>y~tcr:1 ;;J ·~:1~d.ng 

on past experience- 1'.'l•r:·~d .. ng the1n not w:rthy of det..,il.ed study. 

Just looking :.1t tbe V:::i'CO system, fur e1:f'~iiple, I \·Jould estim,;itc 

thej:'e are something J.P the c.nlr.:r of ion,oo~J indivirlual 
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transmission otitage. It would be absurd for a planner to try 

to study the effects of each of thrnn. He would lnst~Rd go to 

representative c:1ses -- ca~es which tcnde~ to be moderately 

severe, .e1nd whi.ch rer>r<:>sented a wholP, cL1ss of events. 

~XpC'ri.ence in th~ design ;in,~ opera ti on of large bulk 

power ~ys terns h.1 <: ~ lso lc<l. ~xper.ien~~<:i ~ys tem designers to be 

very wary of ununrnl or extranc01.rn eq,dprri ... ~nt, or solutions 

which dcpc!1Ci nn ('(1ldnrnrmt h?ing calJn<l on to operate either 

automati.cally or m.1n•1.1JJ.y, only when !l Rpecinl situation exists 

on the sys ti~m. T t 1. s ,,,-~ry e:i sy to (~ec i ~~, f.n the comfort of a 

conference rory,n or cm1rtroom, th"!t th~ f!n<w~r. to a problem is 

to perform n cert".l{n ~witchin~ oper.'1tfon 1Jn~er some spacial 

I continfl~ncy c~o<lf.tions. Such e ~ecisl.on "'"" reoched for the 

P-.J-M ~y~t~m i'n th~ e.r-irly 1960'~. Rut 1, or 5 y,~.-n:·s lnter, system 

operators f .. 1 i.1 r0ntrol center, not havfnr: be~n present at the 

conference, loct ~lght of the i.mr,ortAr'~n. ,,f wh."'lt to them 

1 appear~d Mi f,1irly :irhi.i:rary instruction. The r~sult was the 

1967 P-J-M bJ:ick 0• 1 t. 'T'his scr1ue:-nc~ of Pvrmte ls ~ocumented in 

, the Federnl Prmet" r.ommi~~ ion report en ti t1 en "Power Interruption 

Tnterconnection, June 5, 

Q Mr.. nnrthol<l, will you cofll111ent specifically 

on some of· th~' 0rtionR · gugr,este<l b)' ~fr. Ch~mher~ which he 

TAYLOE, ZAHN & ASSOCIATES 
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backup? 

A Yes. Let me begin by discussing series 

capacitor compensn tion. A series cap.'lc itor is 11 device which 

can be connected i.n a line Rt one or mor.c of its terminals to 

make the 1 ine ttpne.ir shorter, ns far Hf: the flow of electricity 

is concerned, th.'1n i.ts :'lctual mi.1.1~~ would lndicate. 

Q '1n what typ~ of syst0m .~re series capacitors 

usunl ly used? 

A They are·u~ut-tlly appliect on very long 

tranmnission line~, ~ . .,y, 200 miles or mon~, :mcl in circumstances 

where the tr.ansf1~r of po~u~r i.s Ur.1i ted by '.~}"nr!riic stability --

as opposed to voltr:>te <lron and cur.rent c:irrying limits which 

apply in th~ VSPCfl nnd APS C.!3.Se. 

Q Hnve series capacitors worked satisfactorily? 

:\ On some systems they hRve, on others they 

hsve not. The most recent applicati.on in the U.S., on the West 

Coast 500 kV interconnection extending from '..Jnshington state 

down to T..os Anv~J.c.c;, h1vc h;Ji1 ~ gr.c.l!!t <lc1l ,.,f difficulty. Even 

before this troubl~, mnny utilities simply rep,ard the insertion 

of Another seri n.-.s ~t~vice. in th~ sys tom tis heing poor practice 

wherever it c~m br.~ ::lvoidert •. Hydro-qu~bec, for ex.1mple, in the 

planning .of .q f;ystem to transmit Hi,000 '1H of poHcr from a 

hydro development flt: .Tnme9 B.1y to ';\1ontre:il, :'1 rHGtance of about 

600 ttd.lP.S f.!nn 11r"ler r.ircumi:;tAnces ~;hi.ch might be considered a 

TAYLOE, ZAHN & ASSOCIATES 
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baala that they were simply poor system design practice. 

Q If they are usually used for solution of 

dynamic problems, and that is not VEPCO'a problem, how could 

they be considered a recourse to make the northern parallel 

satisfactory? 

A Series capacitors are scmetimes also inserted 

in selected lines to cause a different division of power flow 

than would occur oat'Jrally. In other words, one might consider 

series capac'itors :l.n the southez:n loop through Dooms and Elmont 

in order to cause this loop to carry a greater portion of the 

current which flows ft·om west to eaat. i 
.i 

i 

Q Is there any reason·one would not expect 

series cspac:l.tora to be effective in doing just that? 

A There are two reasons. The first is fundamentlli 

to all of the alternatives suggested by Mr. Chambers and is 

based on t:he configuration of the Eystem itself. With the two 

circuits loet 1 the bulk of the overload will fall on .the Black 

Oak-Doubs line since it ia electrically closest to the function 

displaced by· the lsst line. Even if one were 1 by sqme device or 

other 1 to get the Black Oak Doubs line to pick up only one-half 

of the lost tie, diverting the balance on the other circuits 1 

the Black Oak circuit would still be overloaded. 

Q What is the other reason which discourages 

aeries compensation in this case? 

A Compensation of individual circuits in a 

TAYLOE, ZAHN & ASSOCIATES 
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eystem made up of multiple loops like this one, is 

fundamentally poor practice in my opinion. To begin with, you 

will certainly find an operating circumstances either on the 

presently planned system or in some future year where the 

distorted flow pattern will be the cause of an overload (this 

time on the Doom~ Elmont circuit) rather than the correction of 

one. This might occur for other outage contingencies in the 

southern system, addition of other generating plants, 

maintenance outage conditions on the northern circuits, etc. 

Furthermore, any artificial distortion of the flow pattern will 

inherently increase the loss of energy in the transmission 

1y1tem. The importance of this is apparent nowadays. 

Q Despite these objections, did you actually 

investigate whether series compensation in the southern loop 

could cause it to take load off the Black Oak Doubs line? 

A Yea, we ran a case of that kind. which is 

1liown in E_xhibit LOB-6, Case J attached. In this case, we simply 

11timated roughly what· level of compensation on the sou them 

circuits would be required to cause it to go to its thermal 

limit of 3000 amperes. As you can see, we estimated a little 

high and wound up with a slight overload on the southern 

circuit. But, even with that, we failed to relieve the problem 

Oil the Black Oak-Doubs line. The current in this line is atill 

J.100 amperes. a 257. overload referring to its i/2 hr. rating. 

Incidentally, you will note that in this exhibit, I have 
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corrected the 500 kV system configuration between Loudoun 

and Ladysmith. It was incorrectly drawn in the diagrams for 

Cases A through I, though correctly represented in the solution. 

I have not reissued these earlier exhibits since flows in the 

affected areas ~ere not germane to the argument. 

Q Would the series capacitor equipment shown 

in your C.ase J be an unreasonable investment? 

A The se.ries capacitor installations shown in 

Case J represented about 910 MVAR, with an installed cost of 

approximately $9 million. However, as I have previously 

pointed out, I do not feel that the cost in it~elf is the most 

difficult problem. Compensation of this magnitude could, in 

itself, degrade system reliability. As I also explained, they 

would probably cause operating problems in other parts of the . 

aystem which we did not take the time to examine. 

Q I believe Mr. Chambers also mentioned the 

possibility of shunt capacitors being used to improve the 

voltage. problem and the current level resultant in your case 

LOB-1, Caee D. Do you have any c01Jm1ents on this possibility? 

A Yes. I might first explain that "shunt" 

capacitora, applied between the conductors and ground, are a 

relatively inexpensive way to supply reactive power and 

il'lcreased voltage levels. In making the best case for this · 

the present study, however, ·we chose to consider 

chronous condensers ra_ther_than_c~P-~citors. The e,ynchronou~ 
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' condenser is similar to shunt capacitors but may be controlled 

in magnitude and would avoid the risk of very high over-voltages 

during other system operating contingencies. In other words, 

it would have all of the advantages of the shunt capacitors, 

but in addition be controllable. 

Q Did you have reason to believe that synchrono a 

condensers would not solve the problem which shows up in Case 

D of LOB-1? 

A YB&. It is apparent from the reactive power 

flow into the Black Oak-Daubs line from the Doubs station in 

Case n, that a synchronous condenser at the Douba station would 

have to be very large indeed to have any effect at all. Item 8 

of the load flow data supplied to Mr. Kay shows the reactive 

power input to this line to be 882 MVAR. 'Furthermore, most 

experienced planners realize that the addition of reactive 

power at the receiving end of a line like this will tend to 

improve voltage, but have only moderate leverage on power flow. 

Q Did you actually run a simulation to confirm 

this judgm~nt? 

A Yes, we did. This is shown in LOB-6, Case K. 

In this case. we specified a synchronous condenser of any size 

required to keep the bus voltage at Daubs to 957.. of ita rated 

nlue. The case demonstrates that the synchronous 

condenser rating required to hold this level is 616 MVAR 

•bout the largest rating ever built. Such a unit would cost 

TAYLOE, ZAHN & ASSOCIATES 
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about $12 million. Furthermore,, Case K shows that the effect 

of the synchronous condenser is marginal. It merely drops the 

Black Oak-Doubs power flow to 2854 MW, which, in this case, 

corresponds to a current level of 3590 amperes, still a 46% 

overload referred to the emergency 1/2 hr. rating. 

Q Mr. Chambers also suggested that one could 

make your Caee D work if some of the Mt. Storm generators were 

IVitched on to the Dooms line when the two circuits tripped 

out. Would you explain this and cooment on whether this would 

vork or not? 

A Yes. It is correct that one might devise a 

twitching scheme which would isolate two of the Mt. Storm 

generators and connect them to the Dooms line, in the event that 

the two circuits to Doubs were lost simultaneously. There are 

1everal reasons why this scheule would be unacceptable, and 

~ld not in my judgment warrant serious study. To begin with, 

one would not expect that the isolation of Mt. Storm generators 

ca the Dooma circuit would have cufficiently great effect on 

the flow on· the Black Oak line, since the transfer of such 

generation would not have a major influence on those electrical 

fcharacteristics of a system which cause power flow in the 

overloaded line. Secondly, I would recommend very stronly 

against a special switching scheme of this kind, just on the 

· 1b1tis of its intricacy and consequent susceptibility to 

1l ..... =· =l=fu=n=c'°-t~i=o=n=· ~· _Wh~e~r~e_schem~~--H,k~~hi~~~~~---fil'.RU_f,!b they are-~.!' 
\ . 
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often the source of system disturbances ss they are the 

prevention of them. Thirdly, the sudden isolation of two 

generators on a long 500 kV line of this type could cause 

I dynamic shock which would result in the loss of the Dooms 

circuit and perhaps initiate the cascading sequence itself. Our 

i studies indicated that there would probably be such a dynamic 

I problem present. 

! Q Did you make confirming studies of this point 
I I. 

, l subsequent to Mr. Chambers' croso-exam'ination 1 . I 
I 
! A Yea, we <lid -- again, simply to verify what 
i I we feel to be obvious to experienced planners. Case L shows a 

j reproduction of our LOB-1 Case D, except with two Mt. Storm 
I -
l generators isolated on the circuit to Dooms. You will note 
I 

i that the Black Oak-Doubs flow is reduced only to 2533 MW 
I 

despite the other hazards introduced by this scheme and still 

there are 3770 amperes on the line. 

Q What about the idea of load shedding suggeste 

by Mr. Chambers as a means of preventing cascading? 

A I am somewhat confused by Mr. Chambers' 

I 11uggestion of load shedding in this application. As presently 
I 
\applied, srutomatic load shedding occurs after a system has 

\broken up to the point where the remaining "islands" may be 

)1eft with deficiencies in generation. The generators on such a 

I segment will begin to slow down, causing a drop in frequency. 
! 
J It is at this point that automatic load shedding comes into 
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play, and, if properly designed, will automatically cut off 

enough load to balance things up so that within the region, 

selected arens remain operative and provide a basis by which 

the recovery can be started. In other words, it is regarded as 

a disaster plan to mini~iza the extent of the blackout and 

make for more rapid recovery of service. 

Q But your Exhibit LOB-1, Case E shows, does 

it not, some corrective effect of dropping a large segment of 

northern Virginia., at least giving a chance to contain the 

cascading effect? 

A As I mentioned, this load dropping would have 

to be done manually. That assumes the condition is recognized 

soon enough and action can be taken quickly enough. At the 

period of time represented by LOB-1 Case o, prior to system 

breakup, there is not yet any significant decay in frequency 

and, therefore, no basis for automatic load shedding equipment 

to operate. 

Q Could not such equipment be made to operate 

on low vo 1 tage ? 

A To my knowledge, no system planner has 

seriously proposed that a scheme of that sort be used. It would, 

in moat people's opinion, including mine, result in an 

intolerable reduction in the quality of electric service. This 

is. because there is simply no way for automatic equipment to 

distinguish reliably between a voltage drop of several percent 

TAYLOE, ZAHN & ASSOCIATES 
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which may result from a normal switching operation, (a very 

temporary problem), or a voltage drop of the same magnitude 

affecting only a small area, and the same voltage drop which 

could accompany the beginning of a cascading situation. In 

other words, voltage level is a completely insufficient 

1Dl9asurement to diagnose whether loads should be shed or not. 

The only way such a scheme could possibly be useful in preventin 

a cascading situation would be to give it such a ''hair trigger'' 

that very frequent and completely unnecessary interruptions to 

service would be commonplace. 

Q Have you any other comments on the applicatio 

of special equipment to make the northern parallel a sntisfacto 

eolution? 

A Apart from the individual assessments I have 

just made, I am of the general opinion that in a moderately 

highly developed region, such as VEPCO serves, there is simply 

no substitute for adequate transmission facilities. The 

application of novel schemes alluded to by Chambers is entirely 

I •ppropriste in very long distance transmission, in systems 

iaerving extremely sparsely populated areas, and in other very 

lllllllsual circumstances. They would, in my opini.on, be very poor I . . . 
\lpplications on the VEPCO systems, and could be regarded 
I 

: \ oaly as a temporary "fix" pending more fundamental solutions. 

:.1 I should al.so point out that the cases run by our 
I 

Lfirm to illustrate the i nacL~~~IT_Q(_t_Q.e ~-~-'~lf,_XE!_~_lgnQ_!._~_ W~ft t 
TAYLOE, ZAHN & ASSOCIATES ' 6 34 rr-·r.,-1r1 r-•··1 .'- • ,,.. ...... · 1 • '· 



\ might be the grentest negative points. One lcarnes, often from 

sad experience, thnt when equipment is applied to BRtisfy a 

very specific system problem, that same equipment is present 

during completely different circumstances, and may conflict 

drastically with requirements not visualized in the initial 

study. In other words, our assessment of these options has 

ignored completely their compatibility with other system 

development. I would expect, for exmnple, that the presence 

of series capacitors in the southern loop would have a major 

effect on contingencies not even considered in this study. 

C1\Z .~· so~I - .3oi5] 

Q Now, sir, do you agree with the definition 

of cascading ~s contained in the SERC reliabili.ty cot1ncil 

guidelines which were introduced ns Kay Exhibit 2? 

,BYMR. KAY: 

COMMISSIONER SHANNON: Do you have that 

before you, Mr. Barthold? 

THE WITNESS: If it ia the -

COMMISSIONER SHANNON: Maybe your counsel 

c~n supply it. 

Q Here is a copy of it. The definitions I 

am referring to .:n·e :.t t the top of p.<Jgc 2 . 
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MR. BRJ\SFIELD: Why don't you read it into 

the record. 

IY MR. KAY: 

Q All right. 

A Yes. "Cascadin3 is defined 1rn the 

vacontrollcd successive logs of system eloment!'l triggered by 
I 

an incident at any location. Cascading result~ in .'.l.n uncontrollc~·1 
I 

{j c.~ 11/ T I /t/ l 1 C:. O 
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widespread collapse of system puwer which collapse cannot be 

restrained from sequentially spreading beyond an area 

predetennined by appropriate studies.'' 

Q All ri.ght, sir. 

A I agree with it. 

Q You agree with that? 

A Ye~. 

Q All right. And your studies, I believe, show 

those that are to which you testifi.ed 11nd those that are 

co,1i.:a1ined in LOB-1 ~nd the cRses nttached to it, that the 

problem from .any sim~.1ltaneous outage of these parallel and 
. . 

adjacent lines would be manifested at the Black Octk-Bennington 

consegments (')f the Black Oak-noubs circuit? 

MR. BR~SFI8LD: Objection. This· has nothing 

to do with rebuttal testimony. 

CO~ISSIONER SHANNON: Mr. K:Jy,do you want 

to --

MP. KAY: Yes, sir. Mr. Chambers says that 

the studies did not in his judgment show cascading. 

Mr. Barthold comes back on rebuttal and says in hia 

judgment they do. Now, if this isn't proper 

cross-ex~minntion of the rebuttal, I just as well 

go home. 

Cm1MISSIONER SHANNON: All right. Proceed. 

Objection overruled. 
---- ·-----------·-----~ 
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I 

BY MR. KAY: 

Q Would you answer the question, please, sir? 

A I think tbe right answer is, yes, but I 

have forgotten the question. 

COM}HSSIONEH SHAI'UWN: Re Rd the question 

back. I don't want the witness to guesR at the 

question. 

(The court reporter complied.) 

BY MR. KAY: 

Q All right. 

A TlH.! nnswer is yes. 

Q And that ia the APS system in Pennsylvanta? 

A Yes. 

Q And that is aa far as your studies in L0B-l 

go7 That is as far as you took your studies was to that 

segment of that line 1 

A I don't think thnt is correct. I don't think 

that is a correct statement because as far as the values were 

specifically recorded, the sudden angle shift -- electrical 

angle shift that took place on that makes it virtually certain 

that other parallel lines would have to trip~ so I think in at 

least in my judgment there is no doubt whatsoever th.at we hllve 

shown a separation of other circuits. 

L---~~----"-----B-'-u_t th_<? exh_ib!__!:_~--~hQ~ ____ oniy th~ wide electd.ca 
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.--~~~~~~~~~~~~~~ ----~-~~~~~~~~~~--. 

angle at that point, do they uot? 

A That is right. 

Q And that is as far as you felt that it was · 

necessary to go to reach the conclusions to which you testified? 

A That is right. 

Q Now, sir, the cri.teria which you read into 

the record a minute ago refer to -- and I will read it again, 

"Cascading results in an uncontrolled widespread collapse of 

system power which collapse cannot be restrained from 

aequentially spreading beyond an a·rea predetennined by 

appropriate studies." 

Now, what area was here predetermined as being 

involved in your determination of whether cascading would 

result from this outage? 

A The area, of course, the outer bounds 

to this area were not established by this study. They may have 

md probably would, in my judgment, extend up to the PGM, 

Rew York area. It is obvious that the problem would spread 

out of the VEPCO-APS area. It is obvious to me with an angle 

ahift of that nature that the area, whichever area it is, 

. would be greater than the service area involved with VEPCO 

and APS and I think from -- it is the intention of criteria 

like this that each company or operating group assure that 

trouble in their system does not spread outside of that 

boundary and_ that is what our studies demonstrated would 

TAYLOE, ZAHN & ASSOCIATES 
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happen. 

Q All right, sir. So back to my question m d 

if you would answer it. What area was predetermined as being 

the area involved in making the determination of whether 

cascading would result? So I take it that no area was 

predetermined 1 

BY MR. KAY: 

MR. BRASFIELD: I think he has nnswered 

your question. 

THE WITNESS: I thought I did. The greRtest 

possible BreR for this in answer to your question --

Q Well, who made that predetermination? 

A For my studies I did. 

Q But ~e far as you went was Black Oak-

Bennington? 

A Of course, I could have carried this -- we 

could have carried this to have shown precisely the additional 

lines .• It would have been a very substantial amount of work. I 

suppose that you then might then ask that we study system light 

bulbs and I would have --
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Q On page 12, lines 17 and lfl, "PJM is not 

meeting its own responsibilities for g.encrating enough for their 

loai:l Rnd reservcn." ';-Jhat does that sta Cement mean? 

A I suppose it is fair to say they are unable 

in choir view to be self-sustaining during 1980 in their 

opinion. Why that is nnd so forth, that is 1mother question. 

Q ; I And to that extent they hAven t met the 

obligation thnt sound pl:mning imroses upon them, have they? 

A They have been unable to, as has V~PCO in 

the last, I think, two summers bec.<luse they themselves have 

had reserves dnwn to close or near zero du1~ing both summers. 

Often the cnso systems oepends on one F-mother when they can't 

make the reserve level they should hnve. 

Q So, then, I take it my answer ls correct, 

that they are not meeting th.nt reRponslbf.1 i.ty that souncl 

planning imposes upon them? 

A I don't like the question hec11use f.t implies 

that they have 11ny control over their ability, they forecact · 

their inability to meet it. 

Q Well, unfortunately or fortunntely, ~s the 

case m4y be, it iR not up to you to decide whether you like 

; my questions or not. You are supposed to try anc1 answer them. 

COMMISSIONER SHANNON: I don't think he was 

.finding fault with your questions. I think he WAS 

having difficulty giving you an anRwer, as I 

understsnd it. 641 



BY MR. KAY: 

Q If PJM were to provide the reserves th:it 

sound planning imposes upon them, then would that reduce the 

necessity for this 5000 watt meg~watt transfer? 

A Yes, it would. If they ware self-~ust~ining 

in their recitdr.ement~. 

Q And that in turn would r~~uce the chance~ 

of casc~ding? 

A Yes, it would. 

Q It seerns to me that the substance of your 

testimony is that the v1~PCO syBtem coulci h.llndle this !:drnultaneou, 

outage, hut PJM could not, is thnt correct? 

A No, that is not corrcc t. The s imu 1 taneous 

outage would nffect VEPCO, APS 8nd all of the eastern se~board 

system that would be the result of their cRscading. They are 

All affected by the outage. 

Q necause of the weakness in the PJM system? 

A BecP.use of the trRns fer. Yes, bccAuse of 

the --
Q And yet it 11ppec-rs that the responRihility 

for these PJM deficiencies are being imposer'I upon VEPCO. 

A VSPCO is a p~rty to the consequences just 

as several systems remote from VEPCO were consequences of 

VEPCO's in.qbili.ty to meet their reserve commitment for the last 

two ye.qrs. 
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BY MR. K,~y: 

Q You comment in your testi.mony on e::tch of 

the suggestionR made by Mr. Chmnbers nnd you conclurle. that each 

of them .Are without merit. 

A That i~ correct. 

Q 1 
. .Jould you ~gree that Mr. ChRmbers is An 

experihnc~~ sy~t~m pl~nncr? 

A Yes. I think his sctivities primarily -- I 

don't think in the most recent ye~rs he has been Active in that 

capacity. 

Q How recent? 

A I think the last four or five • 

. Q And you would agree, I take it, that he 

enjoys an excellent reputation in the industry? 

A He does. 

Q And he 'is a man of ability? 

A Yes. 

Q And yet you disagree with every single 

s~ggestion that he has made? 

A That is correct. 

Q And would you not agree that suggestions 

that he has made. for these various corrective measures~ the 

series ,capacitors and so forth are used All over the country? 
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A Not in applicAtions of this type .. 

Q So you think he is absolutely wrong? 

A I think he is absolutely wrong •. I will 

modify my other response, if I mny, in that as far as the 

·fundamental or functions that are being cited, the needs that 

are being cited in this case, Mr. Chambers' testimony is 

correct and I think perceptive in agreeing ~ith the needs that . 

are bling addressed here. 

___ · -'-! ~-_......I ...... t _ _is_._thes.e. __ sµ.ecilic-r.ecour.ses--.that-I-do-not- .think __ 

are applicable in this type of system. 

COMMISSIONER SHANNON: Did you know of Mr. 

Chambers before this hearing? 

THE. WI'INESS: Yes, I have known him for 

many years. 

BY MR. KAY: 

Q But on. the basis of the one test for eAch 

of these suggestions that you show as exhibits to your rebuttal 

testi~ony, you reject the usefulness of those suggestions? 
i 

A That is correct. Each of these has been 1tn 

honest attempt on my pRrt to -- you say one test. ntey hnve 

been an attempt on my part to create the most favorable 

circUlllstances for that recourse working, even though I would 

not h~ve considered them good alternatives, fundamentally gpod 

alte~atives ~ 
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Q But you hAve taken ench of these sep~rately 

and St\Jdied them, have you not, Mr. Barthold? You have not 

taken ,them in combination with those or perhaps other methods 

that are used by utilities? 

A As a consultant I would just dismiss out 

of hand any combination of fixtures like this, much less taking 

one at a :time to . achieve trlln sf er, 
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BY MR. KAY: 
· .. ".' 

Q Mr: Barthold, I refer you to, I think it is 

Kay Exhibit Number 8 which is the backup material to the 

. result of your pocket survey that you concluded as LOB-4. 

Do you have a copy of that exhibit in front of you? 

A Yes. 

MR. BRASFIELn: 8 is extra high voltage line. 

MR. KAY: I don't think it is. 

' .. . ·: ' .. MR. BRASFIELD: I have your's as being Kay-9, 

._._-,. ~: : · · but either way~ 

... . . •'• .. ,_ ..... MR. KAY: Kay-9? All right • 
. . ._, 

BY MR. KJ..Y: 

Q You indicated, I think, that -- or at least 

your survey indicates, your-exhibit indicated that you contacted 

twenty,;.two utilities and .had responses .from sixteen.··. J:,. !_:-. ::. 

·And yet 61l1y· 'eight were included in. you~ ·~ " : 

tabulation.··· .. 
~ ·' •••• ,. w ··~ .\ 

.... . \ .. :~f. ~ .. • .. " 
·, .. 
. « 

.. ..• ~ ' 
... A Well. some bad no double circuit exnerfence. 
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Some had no outages. . " ..... ·~ ,;~- 'i ~ ·~ 

All right, sir. If you would turn to the 

letter from Pennsylvania Electric •. ; .. ~. . . ~ .. . 

.. · 
•• : l •.• ·' . 

. ' 

;·Q :, \' i ·: c: You have it in front of you? 

Q , ,. · ~~. ,: It ·seems to me that that letter says that 

in response to your inquiry, "It has been our contention right 

along that the probabilities of simultaneous.·outages are almost 

nil and our experience confirms this .. " That is, they are saying 

they couldn't find any instance from 154 to 172 where two 

circuits sharing a common right-of-way were tripped out. 

Then there is a response from Mr. Pliker (phonetic} 

of Texas Electric. It doesn't show on my exhibit, but it shows 

on your letter to.him that he was from Texas Electric and he 

responds to~your inquiry. He· said, "We haven't had any. See 

attached note. Try Houston Lighting and Power." Is that 

correct?' 

A 

........ 

Y. ·' . ·• ~ ~· .... es .. : . - · · '· '" -.-,,· . 

transcript and at that point Mr. Massie was cross-examining 

you'as to this LOB-4 and he inquired, "Did anyone respond saying 

we have·never had the problem,"we' don't.feel it is a: problem?" 

And' you .. answered~ : "No. If .. Is that. correct? ' 

··· .:.t ~;:···'A , ·· · ···Absolutel what I said 
TAYLOE, ZAHN & ASSOCIATES 
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. Q ·-.·:. .. _ Can you explain that apparent 

inconsistency? 
•'.•, 

A As I recall that question, and I think 

Mister I did not have ~n .:fro~t of me Mr. Lumnitzer'.s (phonetif) 

letter at the time and I recall.that Mr. Lumnitzer at that 
·: .. . '·'. 

time -- my recollection was that he had responded saying that 

they had events of this type, but did not consider them a 

problem .. . . •' 

You asked whether anyone had not had the problem 

and not had it happen and didn't feel it was a problem. So it 

was, perhaps, a technicality of my interpretation of your 

question. . ~ . 

BY MR. K.i\Y: - . -~ .; . 

Q Well, fsn't it more than a technicality, 

Mr.:.Barthold? Just plain wrong, your answer was? . . ,. . .. . . 

,~ .No. I .guess when you interpret this as an 

and/or Penn. Electric has had._ .the _pr.oblem, has had the. event 
' . .. . .. .. . ~ ·.. . . ~ 

·,.r •' 

and doesn't feel that $.,t __ i~ a problem •. It says --. well, in 

that period of time, ~ut then later on he says that the 

p_~obability of s~rnultl!~eous outages are almost nil. He ~oesn 't. 
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say it never happened • 
,_ 

. . ··:.; f . · . .f . ,,, 

Q He said lt never happened on his system? 
·- . ~ . . . . 

'A During that period of time. 

Q --· ··You 8t:t11 stand by your ~nsw~r; to tir. Mass1e1 

··.--. . \,{i ;A-:~i .: •• ;. - ;Having reacf'this I would not give you a 

simple· no::·.·,;•'~ r:.:; :. '· .. •· · ':.'.'.:~·-

( \)Y\f"ftNU@ 
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CHAIIU-1.AN Ui:V\D.::>H1\ 1,.J: t1r. kny, just for the 

_ __i;:e_c..QJ,'.~h __ UJli>J,U~tLt;__g~_n1~t1lQ_ty __ f.11:g:.yJ~_g __ u~:e correc tl v. 

your witness, Mr. Chambers said on page 10 of his 

testimony that there was a need. 

:-m. KAY: Hr. Chambers Jid, yes, sir. '.Ve 

d.i.d not. 

Cll/1lfr1.'i.N BRADSHAW: 1;:isr1't he your man? 

MK. t~\·r:: He is our rn.r.m, but we had other 

witu~sses, too. As I snid before, we <lid not concede 

the nc~c~, but Wl~ weren't mnlc.ing r:ny big point out 

of it except in the context of the transfer. 



B. Howlett - Direct (Reh.) 
-------------

REBUTTAL TESTIMONY OF BRUCE HOWLETT 

Q ~r. Jlowlett, sf:it;:(~ your di.n·c t tc~· tirriony 

500 kV trrin smis t::f_on f<">ci l i tles propose(~ by Vepco should not 

be built ::it the locntlons prCl;'.'OSed by Vepco, but r.3ther should 

be built r.long ''exi r.tin0 c0rd don;'' pre.SEXt tly U$Cd by Vepco' s 

existing ~OQ kV f~cllities. Arc y~u f~~il1'r with this 

suggestion? 

/\ 

this point. Thi~ thnrnt of the t'.!i~ti::ncny :·_s that from an 

environrv::n t:.1 l po1r. t: of v~.8W the •.Hie of e>d~1 tlne corr.i(lors is 

,>.. Yes. >lb:llc it i~ pxrnlhlc th~t the 

construction of 8 trrmsninsi.::n1 l:Lr:~: n~j.1cent to an existing 

transmi .. o:;sion lln0. wi.:u1d r;t"cdurc l.:::~s .1rhe.rsc envircnmental 

impact th>'.ln wou lri th.: cons tt"'w ~'!.(.ri of r.~ ~.di::n tic.1 l line through 

a lieci. In c,'1.::h 
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environmental factors that would be affected by each of the 

alternatives before it can be determined which route is preferab e 

from an environmentel point of view. 

This point cnn be most imply illustrated by reference 

to just one factor, line length. Obviously, if the "corridor'' 

route ~n<l the new route are of equal length, ~nd everything 

elsa is equ~] ~P well, the corri~or route would have less 

environmentRl impnct. But if the corridor route were of greater 

length, crossing more p~rcels of land, an analysis would have 

to be m!lnP. to det0nnlne which route involved the lesser 

environmental impnct. And, of course, all other factors are 

rearely, if ever equal, so ~n analysis of the specific 

propos~ls clearly is required. 

Q ~ere you requested by Vepco to make an 

analysis of n "corrldor'' route as compared with ,1n alternative 

a 1 i.,gnm~n t? 

A VeR •. 

Q Please expl-Rin how you went about doing so. 

A My analysi.s WAS confined to an evaluation 

of the prorcrned nl tet"native route from Mt. Storm to Morrisville 

as described in the regional s tuciy nnd the detailed line study 

.testified to previously versus an evaluation of a "corridor" 

route pnrallf~ling the existing 500 kV facility from Mt. Storm 

to T)oubs to Lou~oun.. 

A~ I indic~ted in my e~rlier testimony, the regional 
----------·-·-------------------·--·-··· .... ---··-··--·-
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study involved an inventory of cnviromnental features, shown 

on the base map and overlays, throughout the broad region throug 

which the propos~d r~cilitie~ nn<l th~ rr0~osed nltcrn~t~ routes 

the route proposed hy V0pco. 

certnin ~c&nant~ of th0 exi~ting 500 kV r~~llitie~ in order 

.to.eimplify tb~t. e•-ril•_;"tion. I h01:f.;•rn ·"' rr<:>li.minnry expl~mation 

of that will be hc.~1.;•ful, l>c·fon~ I r:evifH the environmental 
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The Vepco llnd Potomac Edison engineers have advised, 

however, that the corridor route must extend from Doubn to 

"'' C' • /• ! ....... 

T'' f () 
I •' - .... 

! "corricfor'' 1.ii.,~ g;-:'1i:-·. 1
1.i.: h'~r"~t~ ~~·'c r;;::.-:·~ '."nvi-roti:r.ental featuref 

II thro"gl" •1l1i,..'-- th·' .,.,.,., .- .. --f,. .. - 1 i-~.-. ..,:.·'-.' "'"r-~.,. \,,.\ , t \- ',.. J I ' ' . . ._ • , \,. 1 , ·'"- I ~ • - .~. • -. ~ ' ' _,; .;· • 
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a count was mA<fo of the ru1mhe·r of feAtures with whi.ch the 

line Comes in COOtRct lltld the length Ot the~ fmp."1Ct. Pxfrtb:i.t 

BH-10 is " tAhulation of the~e dRt::i. 

Q l·lh1-1t i~ the purpo~e of thi!!: t~}-,le? 

A The tnble i~ "n ttC('ttmul nt1C''1 af c'.1t~ 

i 
produ;ced by the procf:'ss of r:iapping ~nd ~v1>.lu<1tion, ~n!~ lt is 

the starting point for. compari.son of tli~ :rltern~te riropn~~Js. 

You will note thnt l have scp8r~tely 1.nvcntorierl the irrpr~~ts 

for a parallel ronning .'1d_incent to ."!nn n0rth of the ext.sting 

Mt. Stonn-noubs-Lou<imin line, for ,q simil.~r pri,.n11i.>1 running 

south of thAt 1 ii1e, . for the proposed Mt. ~~torm-Morri r.vi l l~ 

line and for th~ APS loop needed to s0.rve the Northern 

Shenandoah VBlley. A~ I un~Arstan~ from other witno8ses, if 

ei:ther of the paral lcl nl tcme1te~ i~ h1J1.1 t, it ~Jill 1'e n·3cessary 

to bring power to a n~w substation at the 1'1f>l'H"OXil1l::tte lc('.Ation 

shown on Exhibit m-t-8 enti ~xhibit rm-9, hut thnt if the ~-~t. 

Storni-Morrisvilie lfne is built, the ~1..th!-;t1:1tf..on will he .qrJ.1acent 

to the line And no RcMit1cm1'1l f~ciU.tie!'I to ~erve t:h.1t ."3ubstatio 

will be required. UndPr theRe clrcv~~t~ncP~. th~ ~n('.Jlities 

to serve the substation from the p1frRl11'.!l Pltcr.'-'!t~ ~houlrl be 

included in the environMent:tl ev11lu,qtion, si.nce othPrw1 r:?. the 

total environmental impact of the pnr~1 le1 AltP-rnRtP, would 

not be considered. 

In mAk ing the cfa ta comp.qrf. ~on~, it shou J ·i b~ noted 
--------------------------------------·--
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fea tUrCS Alld tbe?S·~· tbl' Y(" f OrC 'lo '1("'1 t enter f !'I to the CO!TIP8t"f SOn • 

Environmentnlly, thn crc~~ir~s of pi~eli~2~, railroad~, major 

highways, and l~xis ting tnm:m'l Sf'i on 1 f n~~ 11rl'! not con ~idered 

the lines which !l.-;n11.1.cl e.::d.stfrir pipe11n~B, trnnnmi.r-::sion lines 

·the e_xtreme irr,1g1.11.'1rity oi:'. bo~'hr.f: of th~ forestel'.t lP.nd elong 

both the exis tiP8, l lnD iHd the Mt. St:nrm-Morri~vil le rights-of-. 

way, the. numuc 1: F po1nt": :ir~ not JnchHled 1.n the summar 

although tho tot;1l Umgths of thtr; fn.."r-m·~, of which the 

and included fot 0:•h pf' :-~;,"' tb1•(.J-n r" tcrnntt:• J fncs 
T.AYLOE, ZAHN & ASSOCiATES 
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Please review these comparisons in detail 

and state what you conclude from them • 

A . :.:ddi.1i.t DH-11 is a m .. mirnnry of ti1c data 

conta.i.net.i .:..n i.:.;dii.ui.L di-lu. 

t.:UUNSl~L Ol'FERS EXHllHT BH-11 

Direct comparisont> of the numbers of impact po in ts 

and tbe lengths of i.1np«ct:s without regard to individual quality 

or sig,nifi.cance of U1e feal:urus indicat~s that the south paralle 

alignment is sorn<.'WtH1t rr.ore cnvil:-onmental.Ly d::im.~ging than 

the uortt1 para.I.!··~!.. ilm; .... rvi.ilr-, .:ts cmiipared ~-Jith corresponding 

totals for tht:! ,•It. :)tona-dorrisville line, the exhibit shows 

thac witiwut •lil/ •dju.·;t:i1~nt lly re:rnon of the existing line 

and without inciu:; i. 1h1 ol ti.12 APS loop, botb parallels have 

significantJy grerd.:·;!L' tot.'.ll environmental impacts than those 

along the rou-ce p~:opoi::..:=d by the applicants. '..Jheu the APS 

loop is inciudert, tl•e p.1.n1ilel f.1Lten1at:e has even a. greRter 

rel£tt~vc enviromn.;nt;1l iri1pnct. 

'.i.'i1is exhHiit <ioes not, _however, give a final answer, 

for t.wo re11sons~ Fi:::;c, as 1 have iadicated, no adju.stment is 

made for tlle 01.:is tence ot Lbe prcs~n t Mt. Storm- !)oubs-Loudoun 

line. Secondly, th~~ Ugur.cs represent the sums of various 

environmental i.mp.3CL'; Rnd their lengt:hs; those impacts are 

not qualitatively i•:1:"n t Lct'l l and, therefore, U1e sums are not 

a fair representciti.ou of total envi.ronrnental impact. For ex.9mpl_e 
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residential l:md would be substa.nti~lly less than the impact 

of crossing five miles of NRtional Park land, ~nd yat this 

distinction is not m~d~ in these tat1ls. 

,. 
,.,..~ 

impact ~;Jul.J b~.~ mc;·c :.L:v·~•>:~ J::or th·! P';r.1'.1_ .. ,d. nJ.i.v,.nnients i.nclude 

u1·b~n ci.~s ''" n', pm! .s, "''er eo tlonc< 1 •.,n·.1 •· · t iono l .forest arens, 

orcp.ards, <-tll c.:1teg<Jr:i:~:,:; of ptopo:;:;1~ <l'i(1 :: Tli.'d reF id2nt! a.1 

Pa ~·kway"' """n··· J..
0 

···l ,,c• '"l'') ~ .-,n i· ·.•\] ., ... ,~ :i ~ ,,., ... r1 ' .. , ·1 r> a· : .• · .... ;-,. . .,..1,o.·l1' ""' .. J' .. ,'-·· w ._,,_., ... "'.'·.~ .. .I.. "f.J '-·- ~ f ·- .• ·' 11',.J ··' ". v ... -· ... -··~··». 

a ... " ... ,.; a11d ·~''''"'J l-1·; i' · , .. 1 -,-.: .• _,l1t•l·~ ~ ·• ··1·,,_ ....... ,.,. ·:'lc1;1,~ tl.\e ,-<t ... ....,.,_,~ .;.;) •-'-t . '·· '· .. . .... -· ...... _ '"' ... ,. J •.• ....) "' •• I.... ... '· ._1 .• ~ t:.1 11 .• 

Stonn~Mori:isvil l:c ··li~fi.:'.1:;.!.'.tt l'lt:hout::l: -::h~ 1.cn;th thrmi.g~ the 

critical envirQnncn ta 1.. :1 rc.tt. is len ~: t~1.•n .. )'' t'·" r'·i··..,,lr>1 lines ... .... .... J .. . :.. "'-- ~- u .l. ~ ... . .. • ~ 

the exhibit inc1i...::at·.·:!:~ that Lt wot.\ld he: ;H,cn:;::n::·y to acquire 27 

.·-~ if the north _p:n·.;llel line .,.,~-1~c t 1.1 l·.' b•.ii.lt hct•Nuen Mt. St<;>rrn 
. . . 

and Loudot!-n nnd :(::1 1.i ~h"~ choi.cc \J·.!r·.· ;lw ~outh pn!'-'1llel.. In 

.: siting the Mt. ;_~t:o'1.:1n-ilr.:1L'.risvlll(: li.'H'.:, it t~~ :nticipatcd th~t 

':. . . . 

impacti; along thl.s :1: .. :i.gamrn:1l would ~)·~ ;·.e1:0 fn .tcnMl 

·. 1mpac t • 

. \. •. 
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Mt. Storm-Morrisville !111.gnment, and the effect of this is 

discussed below. In addition, thcEe 11ltcrates would par:1llel 

() 

tr~n~mtE!~fon 1 in..,? 

TAYLOE, ZAHN & ASSOCIATES 6 60 
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.··~ -i~~;~C'than ·.the impact of the smne lines crossing the same 

river'', some distat;ice npart', assuming the scenic values of the 

r1.ver to be· a1mUar ·"'t b('th locnti?ns. 

tsblP- arenot .. Etrfct1y compnr8blr. · .. Jhile the: imp.sets of the 

propose~ par:?llel ,,.N.·lc r€prcsent n . .!w imp.'.'lcts, they are in 

T.hc r?'~f?;r"f!~ 1:£ 1HU i tion.i 1. imp:):: t cauGed by placing a 

' ' 

ff.matter ,.,f jm~pm1:'rtt. Ir •;;'~'.r.:.: cares, tLc r·~dilicrul impAct of 

JS when Rd di. tior.:.!1 ~ '.~:~uc t\.1r.i:!::O end v•.;f,~. tC! tL e cover· would have 

iaii>act could well !lprnrnch a n,,uhling of ti_1lll =1lr.eady existing,, 

; ' 

depending o~ the rtg'.1 "."'Of-we:,· treatmcn t fll'AC tic es that are 
·1. 

fo,l.1(.)Wed. 
··• 1' 

Q ~ ... • ...... ~ u,:.,.\:ll"'t'- in' , : nl1t .-.r- the o·>l ni'ons you hav . ;,,, . ~ .. '":", J .... ,,. .,,, - i . . 

,. :·;::·;:.···;_:> .. ·_,:. \ .,'~ :· ' .. > 
4\xpr.~~.s:.e~ conr..'!fn1.n~ y1rsllr-L corr~ldc~ .~lL;i11nents, have you 

l·. 
i\ 
:·: made: n ,tabulation of ".!rtv:,nmr:i~ntal irnµ~c t~ ndjus te<l to take 
L:> ... ·. ,~, . . ... . 
! •.· rt·these j~jrlgmentR:!;nto crmstrJr,r1ttoa? 

, . · · A ":.'.'.~~. ·,•,.e. c~::ql;:iincll µ.:..Jviously, t+J of the 
'·' 

'1., 

e'll\'lronmentnl ~.ic.t:\'.irr·~ h;:,~~ k~~m u!JerJ L1 makLlig the straight 
·:,· :.·· ... 
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dat11·comparisons. As Exhibit BH-11 indicates. the results 

show that on a numerical basis, without adjustment, both the 

north and· south parallel routes· to the existing Mt. Storm-

Loudoun;line are significantly more damaging environmentally 
I . . 

than the Mt. Storm-Morrisville alignment, although the north 
I 

parallel h{ls slightly fewer adverse effects than the south 

parallel. In order to obtain a more comparable basis for 

judging the tmpact of paralleling versus a new alignment, 

adjustments have been m~de to the data shown in Exhi.bit BH-10. 
I 

First, ~ coefficient which represents ·my judgment relationship 

to the existing line was.determined. For example, an alignment 

in a parallel configurati~n adjacent to the present line has 
{ 

been estimated to hnve double the affect in a.n urban area 

and on forested land because of the direct impact. Structures 

would likely require removal in a built up urb3n zone and trees 

would have to be cut in forested areas. In other instances the 

impact would be less, such a~ in a scenic road zone where, 

because a visual impact has alrendy occurred, an additional 

line would cause an increment less than double that which alread 

exists. ·rn this fashion, each of the environmental features was 

evaluated a11d a coefficient assigned which represents the new 

impact. The results of these computations with the assumed 

coefficients are shown in Exhibit BH-12. 

COUNSEL OFFERS EXHIBIT BH-12 

1 · ." :'. Q ... · '. ·· Whnt conclusions can you draw from this 
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analysis? 
' .: I ., • ; j .. -~l,J ., •• :-: ·~ • \ ., • 

A This exhibit permits the principal .. :i ::". ~. .,; t.'.; ,. : ,'. ':.. . . , " .• 

environmantal impacts of. the Mt. Stenn-Morrisville line on one. 
. . . , ' . ·. 

hand and the p:.1rallcl ~lternnte (including the APS loop) on 
i , .. , • . • .. . " .. .. •· a ~ ~ ·- ,... ; .. · ;. '· . ~ "' .' 

.the. other band_to be c;ompared, after adjustment has been made 
. • ·- • .: . ": . ~ ' : . i. . ··, . '. ' • ; . ~ : . ' ·. 

for.the e~istence of)the present Mt. Storm-Doubs-Loudoun line. 
;· . ~ '• : -~. . . . ~ ': ... , .i·. -. . ,_•..... ·• :·i . . . . ~ . · . .'' ·' 

I! on~ were to add .. up these impacts, it would appear that the . . I ,_, , . . . -: . . . . .. 
. Mt. Sform-Mo~r~s~i1,~e_ ~i~e has about 5% more impact_than either 

.of ... t.he. ... P.aral~.e~. a~~7~nat.~s, -~u~,~s·_.1 hnv~ indicat:ed_ear1ier. 

one cannot get a"~llffic~~ntly mcningful comparison by adding 

together the lengtl~s of impacts. ~f d~fferen~ type~. Further 

analy~i~ must be raade. :- -~- , ..... . · . ., 

: : ! ·~ ... . 
A ,Yes •. In_ comparing.the various categories 

' 

shown in Exhibit EH-12, it must be_ kept in mind tha.t there are 
: . . ~ . • . 1.' .· 

_. qualitative diff~rcnces. in impact among the categories. For 
' . · ... , • . ·. J :. ·.. . 

,example, existing land. uses.would_ receive R higher impact 
' '. ~ ~ . ,. . ' '· . . ... ·' . ~ . 

bec~u$e they exist;, .in. ~.ompa~~'i,son ;w_ith proposed land uses 

. which .. have not yet. been developed •. Similarly, some natural 
. . . ·. . -~ ' :· . . . . . 

features,. such as,. steep_ r,iver slopes and sensitive ecological 
. • ·. • . . .. '. ~ .· • .!...1 . -~. .• • • ; . • ·, .• , .. •. .. f • !. • • 

areas would be mor~ signi_fic,m:itly affected than rolling hills 
. ,; ·• . . . .!. f ' .. • ., I•~.:, ;. .. ' ~·. '.~;.: .. . : , ·: '· ~-~ 

· . or potential reseryois.~ In co'.llparing these d.ata, the. Mt •. Storm~ 
• , , ' . . ··' ' . , ; ~ .· " , I ' •. ·. ' '-~ .: • ' . , . ' •· ·; ' .. 

:, Morrisville . .lJne ,qualitativ.~lY. has a lower _impact -in ;terms of 
' ~ '• ~, ·, • ,• "' ·. • ·• •• ·' • •.,. ~· \..,)' ,.,•I·,, ,' •. ·,.., 1° ·~··, '. ;},• .. • . ..... :.: ·, • 

·~-all. categq:ries o; .~xisting 
1
land. uses, .illl. _of which. :are much 

: .. ,. . ,,. . . . .... . . .... ' '• . . .. .. ..... ,_ .. .. .. · ·. . . . .. •' ,:_, .. : ... •, . · .. .'. ;. 

; .. more significant. envirornnen_tally than propose~ land. uses. 
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l 
Similarly, the Mt. Storm-Morrisville line has considerRbly 

less impact on most environmentally significant sensitive 

ecolog~cal sites such as woodlots and ponds than does either 

of the parallel routes. Also, as I have stated earlier, the 

parallel 

existinlg 

would ble 

alternate would require the removal of a number of 

structures, including some residences, none of which 

affected by the Mt. Storm-Morrisville route. TI'le 

primary reason for these advantages occurs because of the 

flexibi'lity in routing the Mt. Storm-Morrisville line to avoid 
I 

I 
many significant features. 

I 
I 

I 
Q Mr. Howlett, have you approached comparisons 

among the sl ternatives in any other w~y? 

I A Yes. In the siting procedures which I used 
I 

in selecting a low impact corridor for a new transmission 

line, after all environmental data are mapped, criteria are 

established at the outset to assist in locating the lowest 

impact routing. Application of this approach to the Mt. Storm-

Loudoun north side and south side parallels and the Mt. Storm-

Morrisv~lle alignment provides another method of comparing 

the environmental impacts of these lines. 

Initially in this process, each of the features 

encountered is judged to determine whether or not it is one 

which the route should try to avoid, one which should be 

travers~d so AB to minimize the length of impact of the 

transmission ll!t~_.__Qr_Q_p_e__whJ_c_b __ i.fLJLde.a.ir.abl_e_ __ lo_cat_i_on __ fo_r_JL_ 
TAYLOE, ZAHN & ASSOCIATES 
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new line. [xhlbit BH-13 lints the category to which each of 

COUNSfil.OFfERS f.XHlBIT BH-13 

Of tbe li3 items corq>arcd previously, 16 are 

listed und~.r th~ .evoid csteg\)ry and 27 &re thol'l.e for which tJv: 
t 

impact shuuld b".! mi.nlmized. 

features liat.t:?d in the!'.:' 11nvoid"c~1te~ory, nor restr.lct croesi.ngg 
I 

c-f minimum i.rr.p.-ict fe~tur.e.9 1.n all c.a.ae-s, a ccrr.parL~wn of 

.alternative 1·uut.es rlr ~s help determine which ccme clotrnst ln 

achievlng thP. loweat !.ropact :s li.gnrnent. The rest.Jlt~ c·f 

comps ting thf': i)ca-allel routes wf th the Mt. Storm•Norr:ts•.ri.llc 

route are set fcrth in the following table. 

<----------------------- -. -- ---- - - - - ·--···---··-···-------------------··-------·---·-·-····-----·-
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It will be noted that in all cases, the Mt. 

Stot~m-Morrisvi.llc line ha~ Bi.gnificsntly less ad,!eree i'llpact 

on the emrircnment 1.n the mcr.bers of iwpacts on .ff:atutl~S that 

should be svcided c r mini.mized. 

Q Do you have :my other ccrerr.enta about 

paralleling the existing lines aa coniparad t.o the ne'tl: routing 

Vepco proposes fr,m Ht. Storm to M.orrisvil.le? 

A .Yes. 1''irst, considering the jurisdictionn 

aspects. the uar6:llel alignment would traverse th(! Stat~ of 

West Virginia twice·, the State of Maryland once aad th'~ St.ate 

of Virginia t:wicc. The Mt. Storm•I"iorrlsville line procc::cd3 

directly iror.i WetH: Virgi.nia to Vi.rginia. 

With t:ht~ µcrallel .alignment, not only would a 

large u.v.r.:b<?r of ho1~1t..'S be t..s.ken (t:1hid1 \loulrl not be the c.:rne f(;t' 

the Mt. Storm•Morrlr-:ville line), ~'ut the route .ulao tH?C~l"!E.dtateG 

two crot!sings of NE1.U.on.al Park lun<}s i.ocluding two cro.s!d.ngs 

of the Potomac P..iver, whf.ch in rr.y view arc more signif .ic~nt 

to the natiou as a whole than local, county 01 Stete fawllitieir;. 

In add:l.t:f.on, th11 parallel aUgnm~!nt proceede thr:·.ou.h 

areas of rap.id m.~burbanl:r..t:Jtf.on. ln t:h-r.· grcnt:er \·Jae.hlngton 

metropolitan nrea. Aa such, t.her~· w!.11 be a cOU"paratively 

greater. qualltatlv:!' i.r.1p.act than would be tb'l.". c:aee where rural 
--------·----
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.-~~~~~~~~~ . ____ ;$)J)8-

activities will predominate for many yeartJ in the future. 

While there are advantages to paralleling existing 

transmission facilities in many cases, these advantages must 

be carefully weighed against the disadvantages. To proceed 

willy-nilly along a route that may not h!!ve been located in 

I 
an environmentally sound manner because past practices did not 

! 
requ~re strict attention to these features, would be tantamount ! . 
to r~peating the original error. And when, over the years, 

I 
houses and other forms of urban growth have sprung up around 

an existing line, significant disruptions will occur when these 

homes must be purchased and people relocated. These aspects 

of the problem must be carefully considered and weighed before 

deciding on the best course of action. 

In summary, a. qualitative analysis of the 

environmental impacts of the proposed Mt. Storm-Morrisville 

line and the proposed Mt. Storm-noubs-Loudoun parallel alternate 

(including the APS loop} shows that the Mt. Storm-Morrisville 

alignment will have less environmental impact, even taking 

into account the impact that has already been caused by the 

existing Mt. Storm-Ooubs-Loudoun line. For thi.s reason, it is 

my opinion that the Mt. Storm-Morrisville alignment is 

environmentally preferable to the Mt. Storm-Doubs-Loudoun 

parallel alignment. 

Q Mr. Howlett, did you make a similar study 

of the pro osed alternate to the North Anna-Morrisville line 
·-·--------------·------· .. -·-··---·..__J 
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B. Howl~tt --~:._Dir~ct_(Reb.)__ 

that would involve paralleling a portion of th--e~e_x_i_s __ t_1_n_g~500-----i 

kV line between Elmont and Loudoun? 

I A I have not made a detailed study, but I am 
I 

sufficiently familiar with the matter to make some general 
I . coonnents. 

As I understand the alternate proposal, it would 

involve running a new line on a new corridor in a west to 

east direction some distance north of the existing North Anna-

Ladysmith line to the existing Elmont-Loudoun line and from 

that point paralleling the Elmont-Loudoun line to Bristers. 

I have been advised that if this alternate is built, 

it will nevertheless be necessary to build a 230 kV transmission 

line along the entire route of the North Anna-Morrisville-

Bristers 500 kV lin~ in the early 1980's. 

Under these circumstances, whichever route is 

selected, there will eventually be an impact along the North 

Anna-Morrisville route. Either way, there will ultimately be 

two transmission lines along one route, and one transmission 

line along the.other and, for this reason, a comparison of the 

two alternatives would necessarily show less of a difference 

than would be the case if one of the routes were to be left 

free of facilities. 

Without a detailed comparison I cannot state 

posit1ively •.-1hether the environmental impact would be less if 

1--kaw..__.....~i..g_ .......... ~·· ..... _t.o_fal.laL_t:he_No.t:.th_..A...nna=Mo..rriBYJ.llfL.r.ou_t:e_ .. .and_ 
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I 

one the alternate route or vice versa. There are, however, two 

factors .that suggest that the North Anne-Morrisville route would 

I 
be less environmentally damaging, everything else being equal. 

The first of these factors is that I am advised 

that if the alternate route is used it would be necessary to 

I cut a new corridor from a point north of the North Annn power 

stati~ east to the existing line and this is a corridor that I . 
will not have to be used if the North Anna-Morrisville 

alignment is approved. 

Secondly, the parallel of the existing line would 

require a second crossing of the confluence of the Rappnhannock 

and Rapidan Rivers, while the Mt. Storm-Morrisville route 

would cross both rivers farther upstream at narrower points. 

It would be preferable for there to be double circuit crossings 

at these upstream locations than at the confluence of the 

rivers. This will be particularly true if the S;:ilem Church 

Reservoir is built, since the crossing at the confluence would 

involve 8 much broader expanse of water. 

Because of these factors it would appear, to the 

extent that can be determined without detailed study, that the 

North Anna-Morrisville alignment is preferable environmentally. 

6 'i'O 



Q Mr. Howlett, did you undertake to evaluate 

the i·npac t of the proposed North Anna-Morrisville line versus 

parallel fram Nor.th Anna and along the existing 500 route? 

/\. Yes. In very genentl terms this map doesn't 
I 
l 

cover thst P.:r":::r nn(~ wl-::it we did was to give, in a sense, a 
I 

jucigment of wh,it the impact ·,1ould be of panilleling one 

' particulnr route from North Anna north versus the other. 

Q And what W:ls your conclusion with respect 

to that particulor line? 

A ~ell, it is proposed that a 230 kV line 

would be J.oc~ted north of North Anna up to Morrisville area 

and th.at there f.s rm existing 500 kV line existing to the 

east of thnt locl!lti.on. It was my feeling that the Mt. Storm 

I should s~y North Anna to Morrisville parallel would have, 

pe-rhaps, R little bit less impact than the other one becnuse 

it was upstrenm from the .Rappahnnnock. ond R11pidan where the 

other one would cross an area where the:Ja two Rnd where if the 

SA lent Chur.ch narn rf.!sc it would he cre:i ted it would be a 

rather wf ~e ~xpnnse of water ~n<l I feel thnt cronsing in such 

a locAtion i.c; not part:tcularly desirable compared to a location 

further upEitream where it wouldn't be 11s long. 
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f) 
'• 

all? 

with visu11l ir.:;ir>ct nr.cl ntl1er thinp,s .~•r:·rl th~:! ~·Ji.dth is not all 

thDt significtmt. 

C'· .I\ 11 rfgbt. Bow rln you 11ef'"ine impact? 

/\ 

try anrl defiEc? 

(i 
~ 

,A. 

T think 
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Q 1hat is r goo<l one. 

A The way we endeavored to def lne impact in 

this case is to outline the factors which we think could be 

alfect<.:<l by i:..bc li.nc, ne·.v line, pm ... allel line, whatever it 

might be, and th2n Lo simply measure or count the number of 

ti~cs tlwl these Lac tors ""e niiec L"ci. lww, that to me gives 

So ·1·111e UI•··• r1s· U v-o::. -~ ~c of impsct. IL is qunutiL~Livu. lt rio~s not, 

pJlwps give us ... ud, lidgllt cu foe tur, say, th~ relative 

irnj or tancc o i t.ic , ~ tonmc ve n;u • ll1~ , ,, p ;> Ditam .. x i<.. "'""e of 

these kil;.ds o.L c·Jt::pari8ons, l..i.;.;.; .... ;.,.H ... i \.l ~;uow in numbers of 

river cross lugs oi: L.he .lenglh or ~11atevt:r. 

~ Let me ash. you t.his: you were completely 

quantitative on impacr.: uncil you stal.'Led tn1tting your. little 

coefficients in, weren't youi ~e will g~t to Lhat. Don't 

answer the question. 

now, let me ask yvu this: wliat impact do you assign 

with respect to a new ~.:!par.ate 1:ignt>oi-w,1y two t1dditional 

accress roads Lb.it .::ire re4uired 1.Nhlo.!.c~ you have a new right-of-

way., what: impact <lo you ass i.gn to tha l ~· IJo you put that in to 

the corupu ter ·1 

A No~ Ihe impact roaJs are noc -- I don't 

have 

A '{:.;!~. Acc;;ss .con.J~·; are nut included in this 

particular data. 
L......:... _________ ------·-----·----·---------------'-----....J 
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· Q ~"Y<:N, <ln you nn': ·: 1 :Visify as equal the followi~g 

:fe,~tUres:{n the ev(>id eate:;•.n7: urhn:1; r1··~·J-.·lopcd clusters, 

A ,,,....<:' 
: ·--- . 

I . 
I .. 

you .. t:ilce the following li~t ... tnrl ~:-:~;Lr;ri them uo higher 

·' 

Q In o 1.:h .. lmrcli::, tt':f'l!y m·<' treatc6 no better 
... ,.: 

:than the group l ju~t r.1('.l:"'!ti.c-·~cd, 1.~ tl~:'!t correct? 

att\icture just as much as you should avoid .q State Historic 

lite l.lnder your routine, isn't ·that correct? 

.. · ', Uh-huh • 

Q A N~t~onnl Historic site? 

A Uh-huh._ 

Q Potential pntk? 

A t!h-huh. 

·Q M~rsh ~nd ~etlP~ds ~nrl to top it off, a 
;1: .·'. 

:. struct\lre r~t~r. jt1"lt "~ hi.gh P~ .!J sen~i.t:i.ve ecological area, 

Ye·S. · 

··.:......:,._ 
<·: 



;\ 

(~ 1\Jl ".'igh t. ~1m·1. <ion' t y011 class 1 fy equa 1 

\ 
1 q1-huh. 

cnt:~:god.0'!'.' ;'":'· t:h0 foJ lo~75.ng cat~p,ories: the proposed 

\ 

This goes straight across the country. You 

can see it for miles. And if we follow this, we are perpetuatirf9 

the practices which the law is intended to prevent, it would 

seem to me. 1\.nd, so, I think this line on that basis is 

somewnat better. 

BY MR~ MACAULAY: 

Q You keep talking about this line and that line. 
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Howlett - Cross 3177 

We are talking about a neF line paralleling an existing line, 

and you still maintain that paralleling an existing line has 

less harm to the environment than building a new one? 

A I said the new line in this particular area 

would have somewhat less environrnt1ntal impact than this one 

would have, than the parallel line. 

Q Than tqe two of them? 

A Beg your pardon? 

Q Than the two of them up there, parallel? 

.A No. There is just one parallel here. 

Q What are the two options? Paralleling and a 

single line in a new corridor? 

Now, you still maintain that two separated 

lines have less impact on the environment than two in a single 

corridor overall? 

A No. I have indicated that the impact of the 

paralleling would be ·in numerical terms. I have applied 

coefficients to bring it down. 

All right? 

I 
l. "rhat is what those coefficients are for, to 
I ' 

! 'give credit to this paralleling. J'.,.nd what I am saying is, l 

I oven when that is done, this one, the Mt. Storm to Morrisville, 
I 
I, appears to be better than the parallel. That is my point. ! 

And also what I am trying to point out is that 

.the law is the thing we are trying to comply with, and the law 
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has been created to prevent this kind of thing. 

These lines which were located in the past 

were located for reasons other than environmental reasons. 

For that reason, it seems to me that this 

would perpetuate bad practice, in addition to the factors 
I 

which I have already mentioned. 
I 

So, numerically it seems to be better. 

Looking at the quality of this area, these 

rivers are very significant. They are nationally significant. 
! 

Harper's Ferry is here. There is a federal park through here. 

None of these things exist down here. 

Again, I didn't say this was perfect. 

Now, what is the distance of the Mt. Storm 

to Morrisville line, in miles? 

A Let me look at my data. 

Q Will you accept 111? 

A Yes. I have got it here somewhere. 

Q You've got it on Exhibit BH-11. 
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A Yes. 

Q Now, are you aware that that line doesn't 

stop at Morrisville: that it goes on to Bristers? 

A Yes. 

Q And that is about nine miles. Would you 

agree with that? 

I 
I 
' ' 

right:.? 

A 

Q 

/'\ 

Q 

Yes. 

So that would be about a total of 120 miles, 

Yes. 

All right. Look at your Exhibit BH-11, and 

tell me hew long you say the paralleling line would be? 

1'. Well, we have the parallel plus the loop. 

Q No. I don't want any loop. Just tell me 

about the parallel line. 

A It says 130. 

Q All right. Now, do you know what the width 

of the corridor is going to he on tho Mt. Storm to Morrisville 

line? 

A Mt. Storm to Morrisville? 

Q Yes. The corridor width. 

P.. I think it is on the order of between 100 and 

150 feet • 

. Q Would you disagree that it runs from 235 feet 

I to 150 feet? 
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Howlett - Cross 3181 

A I am not aware of that. 

Q Well, I think the record will show that of 

about 120 miles, nine miles are 235-foot right-of-ways, 54.3 

miles of 200-foot right-of-ways, 10.9 miles of 175-foot 

right-of-ways, and the remainder, which is 45.8 miles, is 

150-foot right-of-ways, and that is primarily the VEPCO segment. 

Now, do you have any idea what the total 

acreage involved is, using those mileages and those widths? 

A No, I am afraid l wouldn't. 

Q Well, subject to the correctness of the 

VEPCO computer, which they kindly lent us, I think, if 

computed, it will amowi.t to 2,636 acres. 

You wouldn't dispute that, would you? 

A I have no way of knuwing. 

O All right. rJow, if we are widening the 

138-mile existing corridor by 100 feet, do you have any 

idea how much acreage is involved there? 

A I don't know. I am not sure if you are 

making a true comparison. 

Q I am just talking about acreage now. 

A No, I don't. You would have to multiply 

100 -feet by the length. 

Q That is right. When you do that, and you 

divide it to determine the number of a.cres, I think it will 

be clear that tlrn amount of acreage involved is 1, 5 76 acres. 
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Now, subtractin<J 1,576 from 2,636, I get 

an answer of 1,060 acres' difference, meaning that 1,060 

more ~cr~s are tuken with this new line than by paralleling 

in spite of tho difference in length. 

MR. SPIVEY: Your Honor., I a.m going to object 

to th i::;. I arn not at all :rnre that Mr. Macaulay's 

fiqur0s are co.r.L·ect. I beU.cve .in his first figure 

he has included righ t.'J-of-way that are already existin~J 

here. 

I!3 th.:i.t correct, Mr. Macaulay? 

MR. MACAULAY: It is subject to correction 

of the ·record. If you want to .correct me, I will 

be glad to listen to you. 

COMMISSIO!'lER SHb.NNON: He is putting it in 

sul.)j,~ct to check. 

MR. Ml'\CAULAY: I am going primarily on the 

Allcghr..my witne:ln as far as the corridor widths 

in We.st Virginia. 

l\.s I recall, VEPCO had -- well, anyv.•ay, it is 

subject to correction. 
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Q I see. Well_, you assign a higher value, thoughr 

to a structure than you do to a critical environmental area, 

don't you? 

A Yes, because it is a man's home which may be 

taken. I think that is more important. 

0 It may be a pigpen, too, may it not? 

A It may be. It is a barn or something of this 

order. And I think also structures are important to this 

Commission. 
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BY MR. SPIVEY: 

Q There seems to be some confusion from the 

questions being asked about the use of these coefficients, 

and I would like to ask you, Mr. Howlett, if you could take 

BH-12 and go to the board and explain how these coeffi.cien·ts 

are used. 

The questions indicate that the examiners 

believe that some relationship among the various land uses 

exists in the coefficients, one to the other, as opposed to the 

coefficient relating to a parallel line versus a new line. 

Now; Mr. Howlett, if you would go to the 

map and just by specific example explain that. 

A All right. You will recall that we began 

our comparison by measuring the length of impact on the proposed· 

Mt. Storm to Morrisville line, and what we said, when we add 

these up, this is clearly the better line, the Mt. Storm to 

Morrisville line. In numer.ical terms it comes out much, ::nuch 

better. 

What we said, because this is parallel is 

we are.going to apply a coefficient to each one of those factor~. 

Q And that is only on the parallel route? 

A Only on the parallel route; and we will r~duce 

the length of impacts that we find on this route by a factor to 
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Howlett , Redirect 3215 

make them comparable with what we would have on Mt. Storm to 

Morrisville. 

So, for example, if we have a stream crossing 

on the parallel route, we multiply that by .50, which means 

we cut it in half. 

So, the lengths of the streams along the 

oarallel are 
~ I multiplied, are cut in half, and all the other 

' 
£actors are similarly reduced in terms of their total length, 

'because we are trying to give credit to the fact that the line 

would be parallel. 

Then we compi\red the numbers on here with the 

nu!l'bers on her6. These are all full, 100 pe'rcent in every case. 

Q That is on the Mt. Storm to Morrisville line? 

A On Mt. Storm to Morrisville. These are 

·reduced by factors, .67, .33 to try and give them some weight, 

some weight to the fact that this is parallel, and still this 

particular alignment comes out better in most cases than the 

parallel does. 

.That was our point; that on the raw data 

alone, Mt. Storm to Morrisville looks very, very good in 

just about every factor you care to inventory, but let's give . . 

some credit to paralleling, and this is what we did, and I 

think these are conservative. Some people will say .these are 

too low or say that we have given too much credit to· paralleU.n • 

I don't believe we have. Even then, when you multiply them out, 
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it is clear that this route is still somewhat better than that 

route, even when you factor everything down. 

COMMISSIONER SHANNON: But you didn't take int 

account the acreage. involved? _,. . :ai. 
I 

· 1 

r THE WITNESS: No. · ·I did not take acreage into 

account~ : ,., -. · . .: .'.: ~ '!·· ... ·f"I· ...... 
.. • -· ~"- . ..1 ·-' . 

" 

BY MR. SPIVEY: .. _ .. ~ "-~-~·-

I 
O · 'Looking at BH-12, just for example, you have 

a coefficient there under steep hills, under natural features, 

of .67. 

A Yes. 

O ·Then further down you have a· coefficient of 

·~SO for rivers. 

Now, that doesn't mean, does it, that rivers 

are less important than steep hills? 

A··· No, no. 

Q What does it mean? 

.A .. It means that our view of the impact that 

would occur in a parallel situation, where a·line already exist, 

that the addition of a new line will not have a hundred percent 

impact but will have .67, or .66 percent impact. ,Less.than a 

full impact. :': - •; 

· oo· ·you. follow me? 

so, everyth·inq is reduced by that amount. 
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Q LE:!t me ask you a hypothetlcal question: If 

your given oriqin was Mt. Storm, and your given destination was 

the Northern Virginia lou.<1 centers, he it Doubs or Loudoun, 

and: based upon your familiarity ~ith these cells ~lich we have 

discusseJ at some length, where would the most cost beneficial 

line probably run? 

A It probably would be t.hl'C? corridor that VEPCO 

originally proposed, or s.imilar to that, back in 1973. 

Q Well, on the economic aspect,, when you were 

studying the parallel line ponsihility, did you take into 

consideratioi1 from an economical standpoint the fact where you 

have existing right-of-way you have an existing access road? 

A No, we did not.· 

Q You did not? 

A In fact, we did not take into account access 

roads at all, and that is probably a \~eakness in the model. 

S\.1rely the costs are going to be a little 

mo.re if there are no access roads than if there were access 

roads. 



Q Well, don't you think there would be some 

• t-f cost benefit from the fact that where you have an exis _ng 

right-of-way -alre·acly surveyed, your cost of acquiring ar. 

additional 100 feet would be n lot less? 

Y S I t hink th<-t t is also true. e .. 

Q Yes. This is the supplementary testimony. 

You were asked to compute the cost of parallel~g 

the -- wait a minute. I got the wrong thing. 

Well, in any.event, KCS-46 is a computation of 

cost of paralleling an existing corridor from Mt. Storm to 

Doubs. 

What did you compute that to be as shown on 

that exhibit? 

A The total cost, five-acre basis? 

Q From the kink to.Daubs, right. 

A ·rt was $18,264,800. 

Q Now, do you recall what you computed the cost 

ot the parallel line was, the entire line from the kink to 

Loudoun? 

:...: 
A Are you referring to I<CS-44A, then, combined 

total cost, five-acre basis, Intervenor I-III? 
ti~:, Q· That is right. 

•,(\'· . A· $28,710,505. 

Q All right. t'lould YOU sul;>tract the Mt. Storm 
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to Doubs from the Mt• Storm to LoudoWl and tell us what the 

difference is? 

COMMISSIONER SHM"NON: Which exhibit is this' 

Mr. Macaulay? 

MR. MACAULAY: This is subtracting the figure 

as shown, Judge Shannon, on KCS-46 from the figure 

for I-III shown on MJI-9, which was the total cost. 

I am just trying to determine the portion of the 

cost attributable to the line between Doubs and 

I 
Loudoun. 

I 
BY MR. MACAULAY: 

I 
Q t\That is the portion of the cost as you compute 

it fdr the Doubs-r,oudoun segment if paralleling is accomplished? 

A $10,453,705. 

SUPPLEMENTAL TESTIMONY OF ~~.II. GILES, JH.. 

Q m1y do you raake that statement? 

A The visual impact of power lines is well 

recogri.izcd. li. line p.J.rallcling another within the same or 

similar right-of-way produces little additional visual impact. 

As previously reported, we <Io not yet huve fully operational· 

the visual analysis component of our system. tvhen available, 

it will enable us to evaluate the rolu.tive conspicuousness of 
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alternative routes. night-of-way changes, particularly swathes 

through woodlanJn and disruptions of horizons seem more 

important visually than the actual structures. Thus it seems 

desirable to reduce riqht-·of-way width~ Reducing such widths 

probably is not u.s significant to tho public as reducing right

of-way presence • 

. There are other aspects to the question of 

parallel lines which should be mentioned. One is the question 

of reliability. I have no expertise to answer that question. 

The others are site-impacts, road btlilding, and maintenar.cc 

efficiency. Several llncs within one right-of-way reduce the 

acreages involved and thus moc1ify all "d8nsity" or area -

specific conputationn throughout our models. 'l'hesc include 

erosion, sedimentation, soil water storage, wildlife, and 

foregone forest bone fits. Ove.r. rn<'l ny miles, a few feet of width 

can amount to substantial acreages. In general, site 

disturbance is less and road construction less when existing 

lines ~re employed. Construction site disturbance is a 

consideration.but should be d~alt with as a time problem. 

Relative to the life of a project, soil disturbance is minimum, 

assuming our previous assumptions of high-quality corridor · 

management. 
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Q Have you evaluated the Intervenor line? 

A We have m.3.:iually plotted the line and visually 

inspected t!"lc route. In addition to the higher present valuati+n 

of th~t line than that derived for the staff line, the 

inter~•enor line crosses the C and o canal twice and coraes 

withil 1000 feet of it once •. l\.t this point there is a h.:tgh 

slope area. The line also crosses u new residential area 

south of "nlue Ridge Acres" shown on the Chnrles Town qundrangl1· 

Both are undesirable and violate major constraints previously 
I 

i 
' 

suggested. 

DY MR. BR.1\SFIELD: 

Q Dr. Giles, I believe you ran environmental 

evalnations of routes for three 

the North l\.nna-Morr.isvillc, and. 

that correct? 

A Yes, sir. 

lines; the Morrisville-Bristers1· 

Mt. Storm-Morrisville; is 

Q Now, with respect to the two other lines in 

this case, the~ ricm.lngton -- the Morrisville to Remington line, 

you didn't run a sep,-:i.rate evaluation of that, but since that 

is on u. common corridor wit.l-t a portion of the Mt. Storm-

Morrisvil-le l:i.ne I asonrne your findings would be essentially 
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the same? 

A Essentially the sa~c, that is correct. 

Q And on Remington to Warrenton, you didn't run 

any evaluation at all? 

A No, sir. 

Q .l\ll right. Now, on t1orrisville to nristers 

I believe you found that neither the ratepayer route or any 
I 

of the several ratepayer routes nor the VEPCO route affected 

or touched any cells t.1-iat involved a.ny of the 27 environmental 

constraints that you mentioned in your testimony? 

A Yes. That is right. 

Q Okay. Now, on th.e line from North Anna to 

Morrisville, on December 18th, when you testified earlier, and 

I refer to page 2696 of the transcript, I believe you said 

"There is only, you might say, one conflict that (.;xist:s in the 

VEPCO proposal with the North Anna to Morrisville line, which 

is a proposed public park and recreational area which we 

discovered on the maps of the Virginia Commission of Outdoor 

Recreation. 11 

Now, I asked Mr. Strobl on Wednesday whether 

the correction in the plotting of the VEPCO line had eliminated 

that conflict, and he said he thought so but he wasn't sure, 

and I want to see if you know the answer to that. 

A In looking·at the maps that I have seen,· the 

so-called dog leg that was just displayed here, it eliminates 
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that environmental problem as I now see it. 

Q Fine. So, if that be the case, there is no 

environmental µroblem on the VEPCO route from North Anna to 

Morrisville? 

A Of those constraints we are now using, that 

is correct.· 

Q Now, on Mt. Storm to Morrisville your prepared 

testimony states -- let me see if I can find ite 

This is in the ,Tanuary 21st data that was 

just introduced today. 

This is from page 3: "Thus, in s urmnary, the 

minimum present value line is also the minimum environmental 

impact line." 

You are there referring to the computer select d 

ratepayer line as the minimum line? 

A That is correct. 

Q :-row, you point out, I believe, that the 

ratepayer route touches the boundary of Greenfield Estates, 

but you didn't attach a great deal of significance to this 

because it is right on the eclqc and could probably within the 

cell be off the property? 

A Within the cell it could easily be adjusted 

so that it wonld be off the property, and therefore it does 

not seem to be a significant problem there. 

Q And it is only a proposal for restoration, 
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anyway? 

A That is correct. 

<) Now, the 'VE'PCO route and the ratepayer route 

at this location are substantially identical, are they not? 

n As far as I could tell, they are. 

Q So, would your comments that relate to the 

fact that it i:> not much of a problem with the ratepayer route 

be equally applicable to the ratep0yer route at that location? 

A Th~t is correct. 

Q Now, except for. this one minimal contact that 

exists on both VEPCO and the ratepayer routes, did you find th,:.t 

the VEPCO route impacted any of thP. cells with your environmental 

constraints in them? 

A With that exception, none. 

Q Ro, in ttrn cas~ of both the VEPCO route and the 

ratepayer route the only environr:iontal constraint of those you 

are using in this cas.e are that bount~ary of Greenfield, and 

they both touch that, so it co11ld be said, could it not, that 

based on these constraints the VEPCO route and the ratepayer 

route are environmental equals? 

A That would be my conclusion. 

Q And if that is the case, your statement that 

the ratepayer route "is also the minimum environmental impact 

line" could also be said about the V8PCO route, couldn't it? 

~ That is correct. 
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Q So what you are saying is, considering that 

line, tha only envirornaentally bad aspects about it is that 

it cro3scs th0. C&O Canal twice and it crosses a new residential 

area? Is that the summation of it? 

A 1\..'1d the steep slopes at one point on the 

river, yes. 

Q And all of those three points, even considerin. 

the line already there, already crossing the canal, counter-

balances !llorc than a thousand acres in new land with sedimentatrn· 

new roads, erosion and so on? 

A Yes. I think that would be my conclusion. 

Q I think I asl:ed this question of a previous 

witness. 

Suppose the additional 500 KV line were put 

on the same tower, just as it crossed that sacred canal .. 

Would that alter your conclusion any? 

In ptl)er words, you still had only one tower 

as the line crossed.the canal. 

We have one 500 _KV line crossing the canal 

which VEPCO put in place sometimt3 back, right? 

1\. And if it went in the same identical spot? 

Q If where i.t crossed the C&O Canal the tower 

was ma1Je to accommodate -- th.:! S<:lme tower was ma<le to accoromoda. e 

-
the second 500 KV line. Hould that chnnge your mind? 

A I think it would, yes. 
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Q It would? 

A Yes. 

Q tlould that malrn the parallel line environmentatly 

I 
more acceptable in the Mt. Storm-Morrisville? 

I, 

A It would certainly eliminate that one constrai1t 

v;:hich we have reported a:::i being --

Q Well, if at one point where this great devcloptent 

o. the Charles Town quadrangle is located, the second line did 

a little zi9 or a dog leg to avoid that, thilt would eliminate 

that problem, wouldn't it? 

A Yes. 

Q so, then, if those two steps were taken, the 

parallel line, the tremendous amounts of mllch less acreage, 

it would be mu.ch more acceptable than rurining a new 150-foot 

corridor? 

i A If thosE'. exceptions were made, I think that 
\ 

woul4 be a good statement. 

\ 
\ l,. , LE£: ~ t'\J 

I --u J [·\{?. I . 3 7 2) 
I 
\ 
\ MR. BEAN: I would like to say that at 

coLencement of this hearing, I think I the 

stipul~ted that there was a need, and there has 
I 

been ndthing that has come to my attention in the 
\ . 
I 

interim\ that I think would change my opinion. 
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