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kA7- I 
Doc~ot Ko. R-365 

... , 
. )'.J' .. ~ . .b ~, 

N(/\J 
(p 

(!uici(~ l )n.~ .'.; r<)l" t~:.~ "P:-o '.'. 0.C t ::.on c, f )~.1 tiir :i l , 1 !i r. torte, 
Sccrl·.:.c .. ;:~c! ::! 12c:-c.'1l:i._0:·.n.l \/;-tlt:cr. in· the f,.~~;,iyn .1nd 

I.1oc~t::it1n o.; -.~-~·,!".ts-0·:-\'.r!\' :-1-1G ',·:.. ... ~;--,~:::1'i.!:~~jon Ft1cj.l:Lt1.cs 

J.t•r•ztmix. A 

It ~~ 'i_·,·.:-cn-'e-1 t" .. -.:- :-11cse i · ~, i<l i d' · ' · -- - - .u ~ ~- - 3u ac1.i..n~s prov c ~n. n ication o: enc 
b~sic p~~nci?lCG .::-.cl c~c~c:-.ts of ~ood ?r.:cticc ~1ich, if applied in ~ 
- .. .., .. on~.-. e -~-.,,.,. .. o " 1 ~- ·- ~ ' • • c· · J f ·1· · ·11 ... ~~" ,._..,.._ '""'"''c .. '- 1, ...... rn.uz u:LG. GCG:i..;:;n 0.1. pc'.lrt::LCU .;ir .A.Cl. l.tl.eB, Wl. 
provic.; t:t.c r. . .::>st .::ccc?t.:blc <..:-.s· •. ·c:-s froru .'.'..n environmental ot:-.Jl<l?oint: 
tu~inz .-::ccou..;.t al.so of ·s•~ch f.:cto:-z as s<l:;'.;ety, rcli.:bilit:.Y of iwrvice, 
land use plc'.lnning, econo~ic& c'.lnd tcchnicai ~casibi1iEj~ 

....... 

The Selc.:tio:-. ;::-,d Cle.'.'.-:'."i:--.r:" of Ri<"hts-of-W.::y Routes 

l. To the extent ?Ci--.:-.ittcd by tne pro~erty interest i~volved rights-of-way 
should be selec::.::d wi::il'.the .,ur·)o;:,c of mini;-;iizin..., conflict between the r • · b 

rights-of-way ~nd present .-::nd pro~2ectivc uucs of.the land on 

·2. 

3. 

4. 

. which they arc to be loc~tcd. ':o :thi5 end, cxistin~ ri~hts-of:..w~y should 
be give>L prio:-ity u.s the· location,<; :or ;:dditions to existing transmission 
fµcilitics, &nd the joirit uie o~ cxi~tinz ri~hts~of-way by d~fferent 
kinoa of utili:::yscrvic~s ~nould be consi.clcrcd. 

. . ·.£'. 

.Where practical, rights-o·f-way should avoid the nation~l historic places 
,listed in the !\~tional ·t:.2gister o: 1:i.storic Plc:ces u.nd n~tural land~1arks 
list.ed in the Natioaal Register of !\aturnl J,andwark~ maintained by the 
Secretc;ry of the Intr.erio"r', und par:~s, scenic, wildlife and recreational 
lands, officially <lQsignated by duly constituted public authorities. If 
rights-of-way must .. b~ :-o~tcci throu~h such historic pl~ces, parks, wild-

. life or scenic areas, they should be located in areas or placed in a 
manner so as to be lc~sc:visible from ~rcas of public view and so far 

·as possible in a manner·desisned to preserve the ch~r~cter of the area. 
;.:::· 

Rights-of-way should c:ivoid prblC or scenic timbered· .:a.rcas, steep slppes 
and· pro:draity to ;:i.:i.in hichi;.;.:iys whc::o ~r~ctical. ·In some situations 
scenic values would c~r~asize loc~tin~ richts-of-w~y rcmo~e from hi.ghw .. y£ 
while in others ~ncre scenic values ~re lcr.s im?ort~nt rights-or·w~y 
along highwi]ys in ti~~cred c'.l.rc<ls .would nchicvc dcsir.-ble conservation 

oi existing forest l~nd~. · 

Where the t:-ans..-.iscion · ri0hts-of'."\.l~q cros!.l .. :r:i::as of Lmd ra~naged by 
Govcniucnt .:;~end.cs, St.-...tc .:.~cncics or ?riv~te or~;4..1iz.;;.tions, these 
agencies should be cont~cted. c.:.rly in the pl;.;-.ninz of the tr;<ns::.1ission 
pro.jcct to coordi:-.~tc t:-.~ line loc.:!tion with their l;ind-use pl~ming 

, ancf :w:i.th other cxis tin;; or ?l"O?oscd rib;..:s-o£-w.:4y. · 
I.·,,.•.• •'lo 

·.· .. ·.: .. ·. 
: , . ... , . 

. . 

. •, 

2 
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. , .In :oc-cnic ;;i.r.d -.:'cai<~~nti~:1 ~~.:'CJ.G clccr!.:1"" o:: n.Atur.:i..1. vc"c~.:11.:ion unouJ.o D" 
• ' ..J u .... 

liraitcd to t!1.::.t r.t.::.tc::i~l ....,.:,::..c;-.· po::.oc::; .:i. .h:.z:.:nl to the tr:.ncr;i~~r-ion line. 
Dct:cnain.;.tio~1 of ;1 h:.~:.:·-~ ::!.~1 c-:..·~~ic~l .::rrc.'.l::; ;;uch •HJ p.:i.:::-~ &. forcot l.:.ndo ohould 
be. a joint cacc.:.vor of .::~.:; \:.·;:::.1;.;. ty co~.~;.ay ;:.ad_ tac .. l~nc! i.-• .1;-,.:i.::;cr in kccpinz 

A.llll"'ith the ~.:::ti.0:1.:.l Electric S;.:.!:cty CcC:c, ::;t.:itc or.·othcr clcct:•ic onfcty £md 
~cli•bility rcc.uirc=c:1t:;. 

"), Lor.:; tunnel vi~ws of '.::: .::.::.::.::.:::: aio•• i:!.:-.c:; c.:-o::; :;ir.~ h:!.~~wMyo in wooc!cd orcaa, 
down cu;-.yo:1s :..-.0. v:.llcya 0-: \:.? ~·:;.,ci~c.'.I :.ncl :1:!.11::. · .:;:-.oul<l ·uc .::.voiced, T'nia. 
C ~"" be "Cco·--.1i·,.·.., .... .: '-y ·-~,.;-,.., ... · . ..,. l'- "c'----.,. .... i-· ....,_...., __ i ~ 1 .: the c.u& ""' h•.,..J 6.1.U\.,;.U. .; ,,_'\ .1-u!J t...i.!V )..,.,Ci# , .......... ...., ..... .:l, . ..L.~•.,J'-.-••I... 61 fl"u.1. ... t.n3 
c~o&6ins, o:: in ot~~:: Git~~tiottJ by conccal~~nt: oi tc~r~in o~ by judicious 
uac of screen pi~A~in~. · 

... 
. , 

·' ... 
··. 

7. Rishts-of-w~y cle~rin.:;c :;f',o;.;ld b.:! kept to the mini'U4v.m ·width necessary to 
prevent interference oi t::~~s ;.;;.<l other vc~ct~tion witn the proposed. 
tr;;;.nsmission f~cilitici:;. I;-~ :;ce;;ic or urb.:.:i. .'.lreas trees which would 
interfere with the propo:;c~ t~~;-.;;;;;:;'..<;.:;ion f'"-cilitics ~u.d those which ' · 

~ould c-.uqe d= if falloa r.hc7-c oclcc::ively cut •md rco:ove~-:.,,, •• ~·i. ·. 

r · ~·Ja~ r· 
_:__. . fZ"--1 ;~ ~· ~ -~ ---~? 

POOR ;;;u.~'l'Li: , . PREFENRED 
a.· 

9, 
-~ 

-10. 

The time .'.lnG r..':!tho<l oi cl.:!.:.rin:; ::i~!lts-0£-w;:y .should take into account 
matters of soil stz.bility, the protection of n~tur~l vegetation and the 
protection of ~dj~ccnt r~oources. 

The use of hclicoptc::-::: for t!l.c construction :..nd .aaintcnance on rights-of
way &hould be ~on:::!.<!~rec in r;:ount:.inou<; :..nd scenic .::.reas wne4e consistent 
with reli:.bility of .::cr-v-icc. Thiz \.;ould pcr.;;.it ri~hts-o i-w.:.y to be 
loc~tcd in ~ore rc~tc ;:re~:; :nd would reduce tlisturbu.1ce of the ground 
and the nu:;;~er of ~cccc~ ~o~~~. 

' ,. 

Trees and other ve:et~tion clc:rcd.from richts-of-w~y in areas of public 
view should be dicposcd of uitt0ut u~tl~c dcl~y. If trec9 end other 

be ve~ctation .ex.~ ~-u::::-.cd, :oc:.l fi.~c ;.;:;,C. .'.4ir pollution rczul.'.ltions silould 
observed. U;-.:.i~htly ·t:;:-..'.!c ut'.;.;;'.?C \.."ti.ch Mrc .;;.C:jaccnt to ro~ci:; and oLl•i::l.~ 
area& of public view .1thou:id be cut:. clo;e to the &rourid or rc;novcd. 

. . ': •· 

. : -"' -. ~ .-,..·· .. · . 
'.•I• 

3 



lL T;.:cc$, :;~~•:ul>:.:, :!r~:;~ m~J t0~> :::o:.i.l \.::1;_ch ~re n.ot clc.;lrc<l c;houl<l be 
protcct~d f~ora <l=~~~c <lurin~ con~:.:~uc:.:lon. 

12. fd~hts-of-w::y chould r.o: be c:i.c.:rcd to ::;.c mincr.:il :>oil whc.:e pos~iblc. 
Where t:!1!.;:; ci0~::: o..::cu:: in :::.:.::.ttcred .::~c:.::: of. t;-.c ri:,:htc-of-w.::iy, the top 
soil ~hould be rc2l~ccd .:.:-.d ;:;t.::~ili~~d without undue dcl~y by the 
pl~nti~~ of .::~~ro2r:.:tc ::;?~~ic~ of :r~cG, ~~rubs and other vezetation 
which arc ?ro~crly fcrti~izc~. 

13. Soil w~ich has been cxc.::v.:.tcd duri43 cc~st~ction .:!nd not used should 
be cv~;ily .f:.l:.c..-! 'b.::c!~ o:-.to :.::~e clL:.:.::cc.! :.re.:. or rc.~ved fro;;i the site. 
The son i;;.ould 'be .'.::=.:.~cc: to c0::~::-,ort wit:--. the tcrr;oin culd the adjacent 
land, ~~d the. to? soil shc~lJ t~e~ ~c rc.?l.:.ccd ~nd ~ppropriatc vegetation 
should be pi~~cd ~~d :~~t~lizcci. 

14. Scars on t~c su::-£.:.cc of the :rou~d ::;~ould be rcp~ired with top soil and 
rcpLmtcd ,.-i.t!1 ;;;-•:;ro?;iatc vl!;::ct:.tion or ot~crwisc conforrr.ed to local, 
natur;ll cond:.t:.0n~. G~~ci~~ ~l!~cr~lly ~~ould not be done on slopes wacre 
the scars ~an~ot b~ rc?~ircd ~ithout crc~tin: <ln erosion problem. 

15. Terraces ;..-.d. ot:1cr cro:;ion control devices .c;hould be constructed where 
necessary to pr.;!vcnt ;;;oil cro,;~o.,. o:. o;lo?CS o.;1. which ri~hi:s-of-way 
arc loc.itcd. 

16. Where ri::;hts-of-w:::y cr0ss strc.::;ns or ofr.er bodies of water, the bc:;aks 
:should be stabilized to ?~~vent cro~ion. Construction on rights-of-way 
should ;iot d.;.;;;.a;c ~horclincu, recrc;.tion~l ~rc~s or fish and wildlife 
habit<ltS. 

17. }r.~cn r.eccss;.::-y, coffcrcaw tcc~n~~~c6 to lay pipe or c~ble across streams 
should be used in orccr to pc;:;;-.it ~~11 flow in one p~rt of the stre~m 
while construction wor!< ii:. bcin::; pe.::.:O~cd in :mother part, 

18. Care should be t;.kcn to ;.void oil spilla and othe~ types of pollution 
while wor-k is perior.ncd in stre:4ms. 

19. In scenic ~rcas visible to the public, rizhts-of-way str~ps through 
forest ~nd :i~bc.r ~re•s shoul~ be .~c~lcctcd occ~sion3lly and should follow 
irrezul~: p~t:ern~ or be ;~i:~bly ~c~cencd to prevent the rights-of-way 
fro~ •??C•rin~ a~ t~nnclu cue throu;h the ti~bcr • 

. . 

. 

. -~ 
. . 
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io • .. 

'\ 

. At ·::-o.ld cro:ir.in.?,:l oL' oth~l" !•?ccial loc.ltionr. of hi~~h vioihil.ity ri;·hto• 
. of-w.1y ot:-:!.pG t~; .. ·ou:::1 .;:o;:c:;t ~ncl ti;.ibcr .::.ccnn Ghould be cicorcd .,./i{h. 
v;:.:yi;1:; l4li::•~.;cat t.:> c0;::;)ul:'t vit~1 ~;-.-:: ::o;io~:r:ii):1y of the terrain. In 
&~ch ·:i.oca;,:ion5 u.li;o \;:;cl."(! ri:;ht5-o~-way enter c!cnoc timber from a 

l'OON EX/.\!PLE 

me01dow o;:- othe;:- clc;:L"i.:~, trecc ::;}:oulc! be foc:thercd in ut the ent.:ance 
of th~ =~~~~r for ~ ~~~t~?c~ oi 150-200 ~ar<ls. Sm~:l trees and ?lanes 
should be u~cd io~ t~~a~ition fro~-n~tur~l ground cover to larger 
areas. 

.· 

.. 



23. AJ;cess road$ sf.ould ~ot be conzt~uctcci on unst~ble elopes. ~Tnere 
feasible, . SC'-""Vicc .-.~-.~ ~.:.:cs.:; ;:o.::.C:.::; ;:;:-,ould b.:! used jointly. 

'l.ic I.oc.:-.~io:: C-ic::::-hc~d Lines r •• 
V.>. 

24. If .:m ovcr~-:.:!~d lir.c "G".-..:st b.'.! ;:0;..:;:cd ~c;:0;:;n uni~1,.;cly scenic, recreational 
or histor~.c <1'-"C<.s o;: ;:ivc-..·;;, c::.! :.:.::.:-.si~ility oi pl.:.cir.~ ti1c lowj:!r vol taie 
line un~c=~::::-ou~d sh~~:~ ~c cc~;:;~~c~~~. If the l~ne ~ust be pl<.ced over

.head, it s~ould be loc .. tcd on ~ ri:Gt-of-w .. y lc~ct visible frqm areas of 

·public view. 

25. Trrinsffiission f~cili~icc ~~o~l~ be lo.:~tcd with ~ bac~~round of t9pogra?hY 
tmd n;.tu-..·~l cover i::~c:;c ?o;:;;:;iolc. V.;:;ct~tion <.ad tcrrc-.in should be us.ed 

t r ...,,_,.<- .:::_...,.:"": .............. r:-o ....... ·-··r-.._ ... ,.."'S --r'". ,,._t .. cr "re-so~ ~ubli"c v.:e ... 

26 • 

. o, 6C cca 1...u~ ... c- ............ .i.. ... 1...-~'"'. .............. .., ... / ... ; ........ 01..... .. .. .i.. " ...... . 

. . ..... :.: . A\\_\. 
_... _,. . . . . . . r-:-.- ., I 

• . • • •1 . •• • I A /'.:: -' ' ~\. I 

i. .. . . ·.. . ... . .. Iv\( .\\:?, .. ~.;~/~-
~· ~ .,---- ----~! l :.;,.. ''\{ ---:::::::-----
. ~· ·.~~p~J-:1''(.f\/~~ . 

. . ~~-, ~ . . . ,/ ... ·,,:~v.....:_--. . ~"r---~·:,:/f? ~-:- . ~'"' 
\\ ' '~ ~' . . \, '.'\.. '. . . ..... ...... --, ---..::::: . ·.1' .... 1-1 . . l :,'\.. "'-... .... ---::- ~ . . ~ .... " . ______ :.__ __ _ 
. ""' "-.... --; -Where tr<msraission f~cili ties wus t: be placed. on slopes which parallel 

. ;highways or othe:- ~rcMs. of public view,· they should. be located ap~HoXiUlately 
two-third::. the d.i.st~;-.ce U? th~ olopc.:. w:1c-.:-e fe~si~le. With the slo?es as 
back~rour.d, tht!. prese~ce: of t:..e ::~c::.lities would be· le$S uoticea'ple • 

. • • • • . . : •• ( ;·. ·::. '.1 ••• ... ··.~, .. ,~;, ~ ••• • • •• ·.: •• •. 
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27. •rrc.nsr.licnion line ._..i~;..tn-of-\.n1y chot1l<l not croon :1illG nn<l other h!ch 
point& .:t t~;.c c:;:-~~:::; <iac! w~•c~• ,,0::;:.;i.l>:c i,;hould :.voi.<l pl.:icinz; a trnac;i..iuoio:l 
tow~r ~t the crc~t o~ ~ ri<l:c .cf hill. TowcrG ~hould be cp~ccd below 
the crc:;t to c~=:y =~~ l~~c ovc~ th~ :ic!~~ o~ hill, ~nd the profile of 
the ;•cilitics i;;..oulc! ?:;:-c~cnt ~ I:&in~~u;, oilhoucttc ;t3~inot the D~y • 

POOR EJV'..\IPLE . ., 

. · 

PREFERRED 

· 29. · Long vie~s of tr~us~ission lines parallel to highways should be avoided 
~here possible. T:~in ~~y be ~ccow?liu~cd by overhe~d lines being placed 
beyond rid~es or ti~cr •rc~s. 

:.•' .. 

.. : . . 

.. . " . . ~.--:;:::::; 

.~ ... /I" i. 
->----...:..-:-- :r::- ...... n 1 -.-.~·---..:...._I I 

~ i ,·· :'-· . . l . ,....._ :~ . 
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~ .\.. 
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31. 

32. 

. . . . . . 
·: 

Ti::.~~:;1..::.;J:;:!.vn li::c:J .:;:1ould croo.:; C.'.lnyonn U? clo;>c from roado \..lhich 
tr .Ave :c !ic tli~ · c ~~~yo~1 ~ .:.:; ~n;; · if ::!1~ t:c r;- .'.l::.n pcr;;ii t G. 

\ ____ ,........__ . z··-~. .. r, 

.. .. . .; ·. . . ·. . .. 
: . ~A • -• . :··· . :.:! ... 

v~ . : .. . . . . !"'' . \.' ;l . . . . . . ¥' 
~ :· ~ : . ~ 

\• .. ·. . . : . 

~~ 

hie~, lo~~-cp~n tower~ !ihould be 
ttc t~ccs and to cli~in.'.ltc the 

need to clc~~ ~ll vc~~=~:~on ~~o~ bclo~ t~c lines~ Only aG QUCh 
vc:;~t&it1on ~!I i:; -;.c::..c::..::.;-..-;:-; to . .:.t~ir.: ::~-.c li&.c G:i.ould be cut~ 

--:_ .... : - - · ... 

~.: . · .. •. ,-.; .. PREFERRED . . . .. : ...... ,' .... : ·. 
. •. . . ~· . 

. . :•· · . 
I 

~ ' :.: ..... I·.: .. · ... , 

W'nerc rid~es .. or ti.=.!::l~r . .:.r2..:.s'.:.:-6 .'.ldj.:ccnt.to highway's or other areas.of 
public View, ovc:.:hc.:ci li;,.;:;;· c:i.ould :'be pl0<ccd b.ayond the ridges or 
ticl ~ ~· .. ·"· . . . . ·•' ... .. . ... :· .:·: .· .. . . . "· : . ' . e.r .. rc .. s. . . . . ...> .... .... : ........ ·' ·. ·:.; ... . 

f • .: :" • : •• • .·• . .: .:. .• • • ... • ••• !:· · .. . 
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. . 
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.33. 

34. 

I 

Ia forest or t~;:;ocr· ur~:;s, h:!.z~1, lon:3-n;:>.:.n towcrG nhould be uncd to crono 
hig~ways in order to retain muc~ oi t~c nat~ral growth along the highwayo. 

N~tive s~~~~s acd trees s~oul~ be left in pl~ce or pl~ntcd 
wit!-1 fr.c nece~::;.:l:::y allow.:.:-.ce £0;.: £i.:>:.:.:!·ty, near the edzcs of 
adjaceuc to roacis. 

,· .. 

POOR EX/.,'./PLC 

\ . \ ~ . 

. 
•• < 

• .. . . 
' ; 

9 
: 

at r~n<lom, 
righta~of~way 

. 



35. Tr&m!ii.\i:.iti:!.on U.nc:J :.;houl~ not ~c loc.:1tcd or croon .it roQd intcrocctiona 
or inti!rcl1~n~cc · .... !1c1·c poc::;ii)lc. 

36. The FcJc4·.:il i!!.!::hw.Jy J.cbh-.~~:;r-.:.::::..o;:"l· .:i~cl the St.:itc Hir;hvay Department 
should b~ co~::;ult~d w:!.th ~~:.;,cct to :ny ~pplic~blc ~uidclinco or 
rc~ul.-::::.o;-.s t:.-4;: ::;.cy r.u::.:;:•t: h~vc to ~ovcrn tr~ni;raitrnion linco which 
cross hi:;h:w•yi;. 

37. J:'ne size of tr~""l::;;;;ic;~:::.oil to..,·c:.:s should be kept to the minimum feasible • 
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38. Sim~ldi bu~.func(~on~l. d~~~~~3 of to~~ro ~nd ?Olea ihoul<l be u&c<l. 
· Illuct'1·:.::io~;.:; of ::::.~...:.! !~~~-. .;;:J o~ otr-<.:ct"L:X'0:J c.:.n 1Jc foun<l in the book 
ELEGT:U:C ?:-\ . .'.1\S:·:rss:c:; ~J:~~G(;:~c~--.:::s, "?oa;.;o~cd by tho i.;;lcctric -Roucarch 
Cou~c~l. 
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39.- J:hc uze o:: ;>~~~~ ~~:;::.~~...;:! ,._ .. ::_~:-.vt..::: c~o:..::-.::"'".:16 tor electric. trcAntJui:!.s.sion 
linc0> 0£ 13;) !~V ;.~-..:: ;;~le\~ ;.;-.C: cv~·.;;-,ic.;.::io;.;l c~~lca s:&oulci be corwidered. 
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40. The r.•<itc;:ials u::;c<l to co~1::;t~uct t::c.n::;r..illnlon towero and the color" of the 
co~poncnts of the ~o~~rn s~ould co~?ort with the n~tural Gurroundin~ 3 • 

41. In ~~Jition to ~tccl ~nd ~lu~in~~ tr~ns~issiori towers, the use of towcro 
conscr~ctcd o~ ~::.~c=~l=s:;, ;:cin~o=cc<l o.l~stic, i~~inRtcd •• d _ -~ ~ ~oo , concrete,· 
~i:d other :::i~tc-:.ids ::;l~c,1.!li.i b<=. co:.::;idc;:cd. 

42. The use of t-:..·c.::::cc! si:1::=lc o:." double wood poles ohould be considered in 
fu;-cst: o:- ti:'.~~~· ~=c&Js. 

v.. . 
· .. 

43. T.1e use of \:c.:t:-:.c~cl'.! :;.:::lv.:nizcd steel ::;tructures should be considered 
\.r..cn tr.:ms;-;:.is:.ior-. :::o>Je:::-s ~;:e to be zil~10uetted c'.li;c'.linst the sky. 

44. T:~e <lcsi:n :.:.cl ·c0:0~ of the insul~to:::-z should be co~patible with the 
Gcsi3n of t::c tu-;i~:..· • 

45. ~~ere two o= ~~~c t~=cuits &re :equircd ·at hizh crossings, t~e use of 
;:.::;Jlti:>lc ci::-.::;;::.::: :.:c·.:c::-3 ::;!•ould be considered wi-iere it is consistent 

46. 

\c .. ~~~1 ;.c!e<itA~tc i.:"~~:::.~;;..lity. 

PO{JR EXA!if?LE 

CT.lee a cover of vc~cta~ion h~s 
shpuld be pro:c>crly m:aint;iined. 

been.established on a right-of-way, it 

·.; ...... 

47. Chc.r..ic.;ils, wh.:!n u:::cd, ~hould be cnrefully selected to have a minimi.:m 
effect on ~~~ir~blc indizcncus pl~nt life. Selective ~pplication 
should be u::od \.;:1erevcr ;:?p:Ooj)riat.; to preserve· the natural environment. 
In scenic .:.:::-c;is, <:.he i~·?;:c~ of tcr:-.?orary discoloration of foliage should 
be considered; ~~d ~here this f~cto;: is c:-itical, either racchanical means 
of vcgct~tive contTo~ should be used, or the work should be scheduled in · 
early spri~~ or l~tc f~ll. It is essential that chemicals be applied in 
a: manner fully C0';1Sistcnt with the protection of the entire environment; 
pnrticul.<rly of the he.Al th of h\µJans and wildlife. 

· ....• t ·~ ... · 

.12 
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48. J.t:.ccso ro;cl::i Z!n<l :.c·~:vicc ro;.d~ :..:10ulcl Le m.'lintnincd with ouit:lblc nntur.:il 
cover, W.'.ltcr b.:A:'s, ;:nd the p:-opcr slope in order to prevent soil ·crooion. 

49. Aerial .:;-:.ci !jt·ou:::.C. ~:-.:'..;:tl.!:1.::.:-:.cc ins:)cctio:-i :ictivitico of the tr.:m:;mic.c;ion 
line f~ci)i;:y :.::!:~;\..~...: :.::.::3..-..:•.!.:! o'!:i:;c::.:.·v;:itiono of ::;oil cro::;ion problcm.3, 

., f~llcn tfr.:;;c;: .::iHl cc:-:<lL:ions o.i': the vc::;ctiltion ,,-hich n~quirc attention. 

.50. 

The use o!: ::ire:-::..:~ to i•-.~p.:!ct «nd r.i.'.lint~in tr;insmission facilities 
should be cncot;r.:~~.:.:. 

ti, 

One of t~1e ?O::c:-:.::::.c.1 c.:::1e:i::.~s of trn:tsmiss:ion line routes is that 
clc&r~n~s ~~ s~~e: ~~.::.;~~~.::~~ ~dj.::.cc~~ to tran~~ission f;:icilitics may be 
us~d fo~ s~c9nci.::.=y ?~=?o~c.~. Consistent with general safety factors 
the follcw:.~-.;:; s:-:c"Jl.C. ".:,.:: cc: .. siccr-cd as possible cccondary uses of rights
o.f-w;;.y to ~:.c c:~~e:.-.::· ::-~:r-.:-.i~~~d by the p:Co?c.rty interest invo~yed: 

Cul tiv.'.!t::.o~ 0£ C:::::.:..:::~~c tr-ees, el<lerbcrry and .huckleberry 
;:,t;.s'hcs, .::.;-.C: ot;~.::r r.urscry stock 

P.:-.:.-!<S 
Colf cou:-.::cs 
Z~ucntri~~ o= bicycle paths 
Picnic [,~ .. c.:.-:; 
G~=~ X"c~u~~s 

. i1 .. •1 .. .1_...,. , __ _,._, .. · 1 - ............ ~ .... 
••-•'J..""v L...i.. ..... ..o..,._, .. uv~l.:-' 

· Geucral ~~~icul.ture 
Wi~tc:- s,:>orts 
Ol:c:1c:.::cls 

?:~e l.\"i.~r!.t'i.c:1. of .t.111Jurten:lnt Above(!roupd Facilities 

.51. The proposed desi~us ~uQ locations of electric substations, and other 
abovq~ro\il1d facil :i.. tics, including cor.7.l.unica tion towers, should be made 
avail3blc to loc.::l .:-.z~~•cics which h.:i.ve jur-isdic ti on over these mat tcrs 
sufficiently i:-i .:<civ.:<ncc of construction deadlines to permit adequate 

. review. 

52. Unobtrusive sites should be selected where possible for the locat~on qf 
substations .. nd like £ .. cilitics. 

53. Potcnti~l noicc :::hould ~c co:1sidcrcd when the locations for t:urbincs, 
substo.tion~ tucl li:~e i:~cilitics are bcin~ deterc-.incd. Such facilities 
should be loc~tcd in .. re~s ~here sound will not be resonated. . . . 

54. The size of substations and like facilities should be kept to the 
minimum feasible~ 

13 
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. SS. J.':1c deci::;n::i of th.:: e::t;c::!orn of r.ubr.tat:ior.ll rind li!«~ fncililleu nlwulcJ 

" 56. 

57 • 

58. 

59. 

co;:Qo::-t wJ.t:~ the r.u.:-;:ct.:;-.C:::!.r:z:.; <1;10 oti:er buildi.n::;s in the <:1rc.:i ll:i) in 
kecpin3 wit!1 loc~l cc~trol ~~~ ~~pliccblc locnl· zonins ordinance. for 
~.:c:.-i:)le, if c. suos::;:t.!.c:i. ii; to be 10c::.tcd in D rcciclcnti;il area, its 
dcoizn ohould co=?ort with the dc~i&nJ of .~carby rcai<lcnccs. 

If substations arc lcc~t~d in ~cs:!.~cnti~l r.nd/or scenic areas, the 
~ppurtcn.:...~t t:~~~~is~~o~ conc~cto::s ~nd distribution conductors 
adjsctn~ to the ~~os~~tic~s ~tould be placed underground where 
econc;.';:iically sad ::.::c;.~ic.:;lly £c~0i!Jlc. 

The matc~isls used to const:uct substations, storage tanks and like 
facilities snci th~ colors of these materials should comport with the 

14 
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) . f:DIEJJ 88T 13 1972 
)er! f · · 

~~·SOUTHEASTERN ELECTRIC RELIABILITY COUNCIL 

B. B. PAJ!x.ER 
Chairman 

Exec. V. P. & Gen. Mgr. 
Duke P9wer Company 
P. O. Box 2178 
Charlotte, N. C. 28201 

JOSEPH M. FARLEY 

Vice Chairman 
President 
Alabama Power Company 
P. 0. Box 2641 
Birmingham, Alabama 35291 

October 10, 1972 

WM. R. BROWNLE!! 

Admini$trativc MaTUig, · 
Daniel Building 
15 South 20th Street 
Birmingham, Ala. 35233 
Phone (205) 2S2-0069 

TO: MEMBERS SOUTHEASTERN ELECTRIC RELIABILITY COUNCIL AND ASSOCIATE MEMBERS 
MEMBERS TECffiHCAL ADVISORY cm:MITTEE AND ALTERNATES 
REPRESENTATIVES PU!3LIC SERVICE COHNISSIONS AND FEDERAL POWER COMMISSION 
MEMBERS SERC JOINT TAC - S & F EXECUTIVE COMMITTEE 

Guideline Number 3 - Criteria for Reliability in System Planning 

Gentlemen: 

Enclosed for your information and files is a copy of SERC's Guideline 
Number 3, Criteria for Reliability in System Planning. This Guid~lina w~5 
approved at the Executive Board meeting of October 4, 1972, following dis
cussi~n of important reservations by cer~ain member systems, which may ask 
further consideration by the Board following completion of certain studies 
of less credible incidents. 

Sincerely, 

1AJ;:. J(' l3~~-
Wm. R. Brownlee 

WRB/1lh 
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SOUTHEASTERN ELECTRIC RELIABILITY COUNCIL 

GUIDELINE NUMBER 3· 

. CRITERIA FOR RELIABILITY IN SYSTEM PLANNING 
I 

I I 

I 

By SERC Technical Advisory Committee 

Approved - Executive Board - October, 1972 
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·. SOUTHEASTERN ELECTRIC RELIABILITY COUNCIL 

GUIDELINE NUMBER 3 

CRITERIA FOR RELIABILITl IN SYSTEM PLANNING 

The purpose of SERC " •.. is to augment further the reliability of bulk 

po~er supply in the areas served by the member systems." This can be best 

ac
1
complished by· promoting maximum coordination of planning, construction 

anid utilization of generation and transmission facilities involved in inter-

connected operations. 

To assist in achieving these objectives, the member organizations of 

SERC recognize the need for cormnqn criteria to be used in the planning of 

their systems for adequate and reliable bulk power supply. 

LOCAL AREA CRITERIA 

It is recognized that the reliability of power suppl~ in local areas 

\/' is the responsibility of the individ.ual SERC members and that each system 

has internal criteria relating to the more corranon contingencies. It is 

further recognized that there are severe contingencies which are credible 

but of a low probability of occurrence, which may result in conditions such 

a~ islanding and/or loss of load. Such conditions are considered acceptable 

a~ long as they are controlled so as to limit the adverse impact of the 

disturbance and so as to leave the system or systems in such condition as 

to permit rapid load restoration and/or reconnection. 

SERC REGIONAL CRITERL!\. 

The objective of the regional criteria is to assure that the SERC bulk 

power systems ar~ µlanned so that cascading outages wiii not result from 

any foreseeable contingencies. These criteria are, therefore, directed 

o~ly at preventing cascading. 

' 
I • 
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Cascading is defined as the uncontrolled successive loss of system 

elements triggered by an incident at any location. Cascading results 

in an uncontrolled, widespread collapse of system power which collapse 

cannot be restrained from sequentially spreading beyond an area predeter

mined by appropriate studies. 

Each of the SE~C member systems will be planned to avoid cascading 

upon the occurrence of the following contingencies: 

1. Loss of Generation 

A. Sudden loss of entire generating capability in any 

Qne plant. 

2. I..oss of Load 

A. Sudden loss of a .large load or major load center. 

3. Loss of Transmission 

A. The outage of the most critical transmission l~ne 

caused by a three-phase fault during the outage of 

any other critical transmission li~e. 

B. Sudden loss of all lines on a common right-of-way. 

C. Sudden loss of a substation (limited to a single 

voltage level within the substqtion plus transfor

mation from that voltage level), including any 

generating capacity connected thereto. 

D. Delayed clearing of a three-phase fault at any point 

on the system due to failure of a breaker to open. 



I. 

I 
I I 

_,,..,,__, 

·. INTEJ-umcro;:,\1, SYSTi~:·I .\l'l'J:,\J~;;~L STl!lllES 
SCOJ'i~ .i\~iD Ci! l1T IU A ------·· 

Scope of Study Activity 

The MEN (MAAC-ECAR-NPCC) and VEH (VACAR-ECAR-H.i\AC) Study Conunittecs 

are respon::;ible for appraising, from an overall inter.regional standpoint, U.c 

effects of future system dcvelopnients wHhin the ECA.R, HAAC, NPCC and VACAR 

regions. To obtain information for making these appraisals, the Study Co~nittces 

will carry out appropriate analytical investigations. These investigations wili 

include interregional load flow, inertial response, and trinsient stability 

studies as necessary t·o appraise the ability of the interregional network to 

withstand severe contingencies withcut experiencing widespread cascading 

outages and to exchangi power sufficient for reliable operat~on. These 

investigations will provide the basis for assuring t:hat·developments within 

each region, which could affect other regions, are being properly coordinated 

and that ·the overall reliability of the interconnected network is maintained. 

In carryi:lg out their assignments, the Study Committ(!es will: 

1. Determine interregional transfer capabilities. 

2. Determine transregional :trans fer capabilitie::; as limited 

by ECAR, MAAC, NPCC, or VACAR facilities. 

3. Examine the effects on interregional system perfonnauce of 

representative, very severe contingencies. 

4. Examine the effects of other situations considered important 

to the reliability of the interconnected systems. 

Whenever possible, the Study Committees will make use of investi-

gations made by the regicins or by individual ~ystems within the regions to 

avoid duplication of effort. 

Studies will be based on the most up-to-date plans of the 

individual systems. Changes in projected system developments that 

significantly affect interregional system performance will b~ included in the 

19 
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appraisals. 

,! I De fl.nit ion;, and Critc ric'.l 

To aid the Study Committees in their appraisals of interregional 

bulk power transmission system performance, the following definitions and 

criteria are established. The investigations will be conducted considering 

the load level most critical to system performance as well as appropriate 

power transfer schedules. 

1. Transfer Capability 

' I 
The abiliiy of the iµterregioqal transmission system to exchange 

power sufficient for reliable operation will be appraised by evaluating inter-
. 

regional and transregion9l power transfer capabilities. These are defined as 
' I 

\ ' follows: 

Interregiona 1 power trans fer capability is that amount of 
. 

power that can be transferred via all paths between t\.;ro 

adjacent regions in a reliable manner. This capability is 

affected by, among other lactors, all transmission facilities 

through which significant amounts of this pm.Jer flows. 

Transregional power transfer capability is that amount of 

power that can be traqsferred via all paths between two 

non-contiguous regions in a reliable manger. This capa-

bility is affected by, among other factors, all trans-

mission facilities through which sign~ficant amounts of this 

power flows. 

To evaluate interregion.:il and transi;egional power transfer capa..: 

bilities, the Capacity Emergency Transfer Limit (CETL) will, in generai, 'be 

used. 'the CETL is· the m.:iximum amount of power that can be tT<lnsforrcd fro•n 

~o 
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a. 

b. 

With all transmission facilitiC!s in service system stability 

limits will bC! obsC!rvcc.I, facility loac.liugs will be within 

·appropriate long time ratings, and voltage levels will be 

wi~hi~ acceptable limits. 

The interconnected system shall be capable of supporting the 

initial power swing resulting from the sudden loss of any one 

circuit, transformer, or generating unit. 

c. After the loss of any one circuit, transformer or generating unit, 

the appropri~te short time rating shall not be exceeded on any 

facility, and voltage levels will be within acceptable limits. 

Facility ratings and acceptable voltage levels will be determined by practices 

being used within each of the councils. 

Each council will consider other aspects of transfer capability 

according to its criteria. Su·fficient investigation will be made to 

adequately an3lyze those aspects that are important to any co~ncil. 

2. Very Severe Continncnties 

To appraise the reliability of the interregional bulk power 

transmission system as measured by its ability to avoid cascading outages 

over a widespread area, the effects of the following types of very severe 

contingencies will be considered: 

a. 

b. 

The sudden loss of all generating capacity at any generating 

plant. 

The sudden loss of all transmission facilities at any station, 

including all generating units connected ~o that station. 

c. The sudden loss of al 1 transmission lines on a common right 

of wny. 
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d. The sudden loss ot a lnrce load or a major lo~d center. 

e. The loss of the most critical transmission circuit on any 

one of the interconnected systems immediately following the 

loss of another critical circuit, before any readjustment of 

generation. 

f. A three phase fault at critical locations, including the effect 

of delayed clearing by backup devices as a result of failure of 

a primary device to clear the fault. 

3, Other Considerations 
I 

Each council will consider other aspects of interregional trans-

mission system performance according to its criteria. Sufficient investigation 

will be made to adequate!~ analyze interregional effects that are important 

to any council. 

\ 
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VACAR-SOllTllEl:N~TVA 

RELIABlLJTY STUDIES 

A. S~ope 

•The inter-area performance of the systems as planned by Southern, 
TVA, and VACAR will be evaluated. The ability of these systems to exchan~e 
large blocks of power and to withstand very severe contingencies will be 
investigated. 

B. 

c. 

Study Cri terin 

I 

The following de~erminations will be made as required: 

1. Transfer cap~bilities among the three subregions with all 
l 

transmission facilities in service. 

2. Transfer £apabilities among the three subregions 0ith the 
most critical transmission fpcility out of servica. 

3. Approximate transfer capabilities across q1e three 
subregions with all transmission facilities in service. 

4. 

5. 

The effects of the sudden loss. of all ~eneration at 
critical power stations in each subregion. 

The effects 9f circuit outages and power transfers 
among the subrq;ions on the transient stability of 
critical power stations. 

, 6. The loss of the no5t critical ·transmission circuit on 
any one of the interconnected systems immediately 
following the loss of another critical ci~cuit, before 
any readjustment of generation. 

J 

I 

7. The cff ects of the sudden loss of a substation (li1-;iited 
to a single voltage level \·~ithin the substation plus 
transfor~ation fron that vol.tage level), including any 
generating capability or load connected thereto. 

8. The effects of the sudden loss of all lines on a 
common right-of-\:ay. 

9. The effects 6f three-phase faults at critical locations, 
includint the effects of delayed clc;:i.rinr, by back up 
devices as a result of failure of a primary device to clear 
the fault. 

10. The effects of other situations considered important to the 
the interconnected systems. rcliabili ty of 

M~thods 

Joint Southcrn-TVJ\.-VACAR studic!; will be m:1clc as nece!Js:1ry to 
CV:1lu:itf' th" i11fr·1·-·.1r<':1 p1'1·forrn:1nr0 of tl10 thrr·r• ~;111i1·cs~inn';, F11ll u!;c will 



' I 

i. 

.-

I I 

2. 

c. Methods - cont'd. 

systc1:is to mtnirnize the joint studies rcqu1.red. The Stccdnp, Committee and 
the Study Group will coordinate the studies that are made. 

I 
~he studies use<l in this work will include load flow studies, 

inertial response studies and transient stability studies. When necessary, 
alternate plaus will be considered to obtain improvements in system 
performance. 

The wbrk will seek to assure that transfer capabilities are reasonable 
for the syster.u:; involved and that the systems can withstand extrem,~ly severe 
cond:!.tions without cascnding outar,es or loss of major load area. The 
studies will be limited to performance evaluntion only; economic studies 
will not be inape on an ov~rall joint basis, but will be left to the 
individual systems involved in a particular sitt.laLion. The results of the 
work will be reported periodically. 

.-· 

I 

LLW:fss 
Jan. 10, 1973 .· 
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'""· VEPCO 

Intervenors 

l_ 

REVISED 

C/tx kCS- '+5A 
tAllH.lli 
KCS-45A 

TOTAL COST COMPARISONS OF 
ALTERNATE CORRIDOR SYSTEM CONFIGURATIONS 

Total Present 
Value Cost 

Morrisville-Bristers (R', .) $ 2,239,650 
North Anna-Morrisville 8,584,305 
Mt, Storm-Morrisville (I) 22 91 ~185 

$33 :14-o, n.o 
Morrisville-Bristers (R',.) 2,239,650 
North Anna-Morrisville 8,584,305 
Mt. Storm-Morrisville (II) -(Jj-~~H:~4-~ 

Morrisville-Bristers 2,340,165 
North Anna-Morrisville 9,339;100 
Mt. Storm-Morrisville 23,602,235 

~281,500 

North Anna-Bristers (I-I) 15,007,080 
Mt. Storm-Loudoun (I-.I II) 28,718,5{)5 

"$43~°7 2 5 ' 585-

North Anna-Bristers (I-II) 12,703,745 
Mt. Storm-Loudoun (I-III) 28,718,505 

"$4i-~,r22,2so 
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Attachment I 

Sunn:nary of Statement of 

CARROLL J. SAVAGE 

Before The 

STATE CORPORATION COMMISSION 

at Hearing Held at Warrenton, Virginia 

March 28, 1973 
.. 

Case Nos. 11655 and 10758 

I am a resident of Alexandria, Virginia, a 

stocfholder of Virginia Electric and Power Company, and 

am owner of property in northwestern Fauquier County in 

the \Blue Ridge Mountains near the Warren Coun~y line .. 

I purchased this Fauquier property, known as 

"Hidpen Valley", in the Spring of 1972 ,· a few weeks before 

Vepco surveyors contacted property owners in the area in 

conn~ction with preliminary surveys for the proposed 

500 KV line from Mt. Storm to Morrisville, which is 

the subject of Application No. 36. The property, 

comp~ising 167 acres, consists almost entirely of a 

wooded valley surrounded by hills on either side, with 

a large stream called "Fiery Run" (a tributary of the 
I 

Rapp~hannock Rive~) ·located in the center of the valley. 
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Since the hillsides are steep, the only usable land is 

the 20 or 30 acres of relatively level bottom land. Vepco 

proposes to run its 500 KV line diagonally along and across 

the center of this valley, crossing Fiery Run twice on my 

property and a third time just to the north. Exhibit A is 

a copy of a topographical map showing the route of the 

proposed line through this area. Exhibit B is a plat 

showing Vepco's proposed right of way across my property. 

The te.rrain traversed by the proposed right of 

way begins at an altitude of 1250 feet at the point where 

the line enters the property on the southern boundary, drops 

to1 about·l050 feet when it crosses Fiery Run, and then rises 

steadily again after leaving the property at the northern 

end until reaching an altitude of approx:i:mately 1750 feet 

on1 the side of High Knob, the highest mountain visib~e 

where t~e Blue Ridge crosses Route 55 at· Manassas Gap. 

Th~ proposed line crosses the Appalachian Trail at an 

altitude of 1500 feet about one-half mile from the northern 

bo~ndary of my property at a point not far ~rom the 

Appalachian Trail's Mosby Shelter, which is the first 

shelter on the trail after it leaves Shenandoah National 
I 

Park. Throughout this area there are many springs and 

streams, deer and other w{ldlife, a wide variety'of trees, 

shrubs and wildflowers, hiking and horseback riding trails, 

52 
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and lovely mountain views. Exhibits C and D are pictures 

showing the present views from a point at which the proposed 

transmission line would dominate the scene ~ith towers on 

each ridge. Exhibit E shows pictures of some of the 

actual area which would be clear-cut and treated with 

insecticides for vegetation control. 

My purpose in purchasing Hidden Valley was to 

obtain a wooded mountain retreat which could be preserved 

in its natural state. My intention was to build a small lake· 

and cottage along Fiery Run and to donate an open space 

ea$ement over the remainder of the property to the Virginia 

Historic Landmarks Commission, the Commission of Outdoor 

Recreation, or the Virginia Outdoors Foundation, all of 

wh~ch have been authorized by the General Assembly to 

accept and administer such easements. At present, I find 

that the threat of the 500 KV line makes this impossible. 

I ~ave plans to discuss with the Potomac Appalachian 

Trail Club the possibility of extending onto this property 

hiking trails under its jurisdiction, but again the threat 

of virtual destruction of the property by Vepco has forced 

a postponement. 

In considering Vepco's claim as to the 

comparative cost· of alternative routes, the Commi,ssion 

sh~uld bear in mind that the per acre value of the actual 



I , 

r~quired right of way is only a small part of the cost 

involved in a new corridor as compared to an existing 
! 

corridor. In my case, and that of neighboring landowners 
I . 

fbr several miles on both sides, the severance damages 
I 

r~presenting the loss of value of substantial additional 

ahjacent acreage must be considered. With respect to my 

property, since Vepco proposes to run its line down the 
I 

middle of the valley, the steep hillsides overlooking 
! 

i~ on each side are also rendered virtually worthless 
i 

for any purpose that I can think of, and I expect that 
I . 

i~ eminent domain proceedings I would recover from Vepco 
i 

substantially the entire value of almost 100 acres, 
i . 

· whereas the actual area of the proposed right of way is 

less than 10 acres. 
i 

All of the governmental studies and publications 

on transmission line siting, including the Federal Power 
f 

C9mmission guidelines incorporated into this Commission's 

p~ocedures, have concluded that existing transmission 

c~rridors should be given priority for new transmission 
' 

lines. The guidelines also state specifically that rights 
I 

of way should avoid scenic, wildlife and recreational 
! 

l~nds, stee~ slopes and prime or scenic timber areas, 
. I 
both because of the scenic values and to achieve'desirable 
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conservation of existing forest lands. Virginia Code 

ffe56-46.l charges the Conunission with choosing a trans

mission route which reasonably minimizes the adverse 

impact on the scenic and environmental assets of this 

state, and it seems to me to place the burden on the 

·· -~ut~lity to show that there are not acce_ptable alternatives 

wh~ch make use or partial use of existing rights of way. 

In ··view of the direct conflict between the proposed 

route and the basic environmental guidelines applicable 

to transmission line ~iting, the burden, in the case of 

Application No. 36, should be a heavy one. 

• 4 
It will not be sufficient for Vepco to show 

that greater reliability will be created by a· maximum 

diversion of transmission lines, since the protection of 

the environment inevitably requires that additional 

corridors be limited. Historically, Vepco's service 

area has survived with 2E!.• and later two transmission 

corridors from Mount Storm. Now, even with additional 

fl¢xibility becoming available with interconnections from 
I 

North Anna and proliferation of additional interconnectio~s 

with neighboring utilities, we are suddenly asked to heli~ve 

that reliabi~ity requires three separate corridors. In 

·---· 9.rc1er .to_justify the destruction of our dwindling .. rural 

. . . 
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~reas which Vepco proposes here, it should be necessary 
I 
~hat Vepco clearly demonstrate a high probability that 

Adequate service cannot be provided to its ·Customers 

through a line paralleling one of the existing lines 
I 

from Mr. Storm or through other alternatives which make 

use or partial use of existing rights 9f way. 

As an attorney specializing in federal tax laws, 

~ recently ran across a 1969 case in the U. S. Court of 

~laims in which Vepco, contending that it should be ent~tled· 

to claim a depreciation tax allowance on the cost of its 
i overhead transmission lines, produced expert testimony, 

accepted by the Court, to the.effect that rights of way 

now being sought for extra-high voltage overhead trans

~ission lines will be entirely obsolete within the n.ext 
I 

' ~7 years, after which all new transmission will be con-

~tructed underground. Once the scenic areas covered by 
I Application No. 36 are destroyed, however, there will be 

ho recovering the natural assets. As ecological changes 

are measured, 27 years is a very short time. Present 
; 

~xpediency must not take priority over protection of our 
I 

I 
rapidly diminishing natural resources. See Virginia 
! 
I 

Electric and Power .Company v. the United States, 188 

Ct.Cl. 120 {1969). 

i 
I· 
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In summary, as a resident of the Northern Virginia 

Urban Corridor who is concerned with the reliability and 

cost of Vepco's electrical service, as a stockholder of 

Vepco concerned with the return on my inv~stment, and as 

a rural landowner, I ask that this Commif3sion require that 

any additional transmission facilities from Mt. Storm be 

located, to the extent possible, in or adjacent to the 

present rights of way. 

,. 
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Ex w-3 

POWER 
COMES but the 

VIEW STAYS 

Old power poles will be removed; trench scar will heal. 

THE VIEW _of the Snake River and the rugged 
Sawtooth Mountains beyond is beautiful from the 

public lands on the top of Cotterel Mountain. Cotterel 
Mo1:1ntain is a small mountain range about 20 miles 
southeast of Burley, Idaho. For the first time in more 
than 10 years, no power poles or powerlines obstruct 
this view. The only evidence of the powerline that re· 
mains is the trace of a 6-inch·wide trench running down 
the mountain. In about 2 years, even the scar will be 
grassed over and no longer noticeable. 

This improvement was made possible when Raft 
River Electric Co-Op Inc., of Malta, Idaho, decided 
to alter traditional overhead lines hy going undergroupd 
on an experimental basis. 

Now, after five projects and more than 17 miles of 
underground line, the latest of which is the nearly 5 
miles across the top of rugged Cotterel Mountain, Raft 
River Electric feels buried powerlines have a definite 
future. 

As Boyd Booth, Line Foreman for Raft River Elec· 
tric, says, "Although still experimental, the public likes 

12 

By LEWIS O. MARTINDALE 
Raft River Resource Area Manager 

and 
ROBERT J. BROCK 

Magic Resource Area Manager 
BLM District Office, Burley, Idaho 
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Raft River Electric eliminated overhead 

by going underground 



the idea of hidden lines and there are places where we 
find it difficult to keep overhead lines in service." 

Raft River Electric had to take into account several 
considerations before a decision was made whether to 
transport power by overhead lines or underground 
cable: 

• Amount of power to be wheeled. 
• Installation cosL 
• Future maintenance costs. 
• Aesthetics and watershed damages. 

The utility has buried both single-phase and 3-phase 
Jines. The single-phase lines carry 7,200 volts and the 
3-phase up to 24,900 volts. Neither line has lost any 
significant amount of voltage by going underground. 

Material costs for overhead single-phase lines are 
about $840 per mile. To carry 3-phase.power, only addi
tional wire is needed with no additional poles or hard
ware. Material costs for underground cable are $1,343 
per mile for single-phase power. For 3-phase power this 
figure is tripled because three lines are required. 

While material costs can be predetermined, installa· 
tion costs for overhead line vary greatly, however, de
pending . upon terrain. An installed single-phase line, 
including material, will run from $1,800 per mile on 
flat ground with little rock to more than $2,200 per mile 
on steep, inaccessible terrain that is rocky. 

One of the first underground projects undertaken 
by Raft River Electric was across flat, rocky ground. 
Due to rental equipment, lack of experience, break· 
downs, and weather conditions, .the project cost more 
than $3,000 per mile, including materials. However, in 
the most recent projects on Cotterel Mountain, using 

····~··.· -· .. 

company equipment and with three other projects under 
their belt for experience the cost was $2,200 per mile, 
including materials. Raft River Electric feels that due 
to the extremely rocky conditions and steep terrain, this 
was actually less expensive than an overhead line would 
have been. 

The trenches on all projects in rocky soils are pre· 
ripped with a D-8 size tractor using a large ripper 
tooth before any line is laid. The next pass with the 
ripper opens the trench and the line is laid at least 30 
inches deep. In rock free soils, no preripping is needed. 

Engineer Golden Gardiner feels that now that Raft 
River Electric has gained experience and owns its equip· 
ment, a single-phase underground line will be no more 
expensive than overhead line. 

Future maintenance costs for underground power 
lines appear to be the big selling factor as far as Raft 
River Electric is concerned. Although the underground 
lines have not been in use long enough for a real test, 
the utility feels that the maintenance will be nil if the 
lines are properly installed. The only problems to date 
have been some minor vandalism and a burnout due to 
improper installation. 

This is not the case with overhead lines. Poles and 
crossarms require routine cheeking and continual 
maintenance. Summer lightning storms and winter 
icing create a constant maintenance problem in higher 
elevations. These two factors alone convinced Raft 
River Electric to convert its overhead line on Cotterel 

· Mountain to an underground installation. 
Of great importance was the consideration of 

aesthetics and watershed damages. Both of these factors 
affect not only the image portrayed by the power com
pany but the goals set by the Environmental Policy Act 
as well.' Raft River Electric believes underground !ines 
maintain the aesthetic value of an area with no power· 
lines to obstruct the picturesque view of the otherwise 
open space areas. There are no steep maintenance roads 
scarring the landscape, which is subject to erosion. 

The utility has invested more than $20,000 in spe· 
cialized equipment and is proud of its work. At this 
point utility officials feel single-phase lines are good 
investments to go underground. 

Bud Tracey, work order accountant for Raft River 
Electric, says, "We haven't solved all the problems of 
burying 3-phase power yet but, with improving tech· 
nology and equipment, I'm sure it will only be a matter 
of time." 

Raft River Electric, a small company servicing only 
1, 700 customers in south central Idaho and corners of 
Utah and Nevada, has pioneered underground power· 
lines and feels they are here to stay. D 

13 

60 



SOUTHERN ENGINEERING REPORT 
ON 

VIRGINIA ELECTRIC & POWER COMPANY 

I. BACKGROUND ON SOUTHERN ENGINEERING COMPANY 

Southern Engineering works primarily for rural electric 

.cooperatives. The firm works east of the Mississippi River. 

Southern has testified before state commissions concerning the 

development of generation and transmission systems for cooperative 

supply and in many rate· matters •. The Company has been in 

business for approximately 25 years which is just about the span 

of time that the rural electric program has been in being. The 

Con:.eny has also worked for municipal electric cooperatives and pro• 

vided gener~l consulting work in engineering •. Fauquier County 

has retained our services on a phase basis. 

II. FAUQUIER COUNTY - SOUTHERN ENGINEERING AREA OF S'lUDY ~ND 
RESPONSIBILITY 

Phase I requires that Southern Engineering look into the 

proposed transmission system development of Virginia Electric and 

Power Company and make an analysis of it and answer certain ques-

tions that were posed to Southern Engineering Company in a letter . 
·to Mr. D. A. Springs from Mr. Harry Morris dated October 4, 197L 

:(se~'P'~~f,Fletter in office of Harry Morris). 

That letter states in part: 1) Is it possible, practical, 

:,feasible, and within the range of good engineering and land use 

practices to place·high voltage transmission lines within existing 

corridors already designated and being used.· 2) Review VEPCO's 
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transmission corridor from a regional point of view which would 

include Fauquier County. 3) Could power source routes better be 

located in relation to consumer markets, even if it means going 

tnto other power company areas? 

That's a series of questions that Southern Engineering has 

taken to mean: 'Does VEPCO make its planning on a regional basis 

and does the plan as presented by VEPCO meet the regional require-

~ents for electric.supply.' Southern Engineering is also required 

to examine the requirements for military and/or other government 

agencies' sending and receivin.g stations which tend to be of 

nationcil strategic importance. In ot:1er conversations the same 

questions were stated in a different way 1) Can VEPCO more 

a~equately use present corridors? . 2) Is their planning on a 

regional basis? 3) How urge11t is the need for facilities planned? 

:III. SUMMARY OF MR. :::::DWARD !!AF.TIN'S INITIAL COMMENTS STEMING FROM 
PHASE I STUDY 

My presentation is directed toward responding to the above 

series of questions, and I propose to go about it by discussing 

What we have found out about each of VEPCO's individual proposals 

a:nd in so doing, show the regional impact of the proposals by VEPCO. 

I'm using VEPCO' s eJ~hibit S wi ';h shows the proposed lines through 

Fau~uier County and connecting to other parts in the State. I've 

numbered them according to the series that Mr. Downs used, and 

possibly other people in ~ public hearing on this matter, as a matter 
' 

of reference. 
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On November 4, 1971, I met for five hours with a Mr. Richard 

Carroll, District Manager of VEPCO, Rappahannock District, Mr. Earl 

L. McKay, Manager of Systems Planning at VEPCO, and Mr. Randolph 

Mciver, Director of Transmission Engineering. I understand all 

three of those gentlemen have appeared before the Planning · 

Connnission before. 

The first item we talked about was the Bristersburg-Colonial 

Pipeline site at Catlett, and i~s shown on Item 1 on Exhibit S. It 

was my belief ·1when I began examining the question on this 

particular line that Colonial Pipeline does have a right to 

electric service at that point, if it so desires, for operation of 

its facilities. By reading the transcript of the previous 

Commission hearings, I believe that the Planning Connnission 

approved the site for the Colonial Pipeline Company. 

I'm not trying to render a legal opinion, obviously, I cannot. 

But it is a question that should be answered, I believe, as to 

whether or not they have a right to electric service there. From 

a layman's standpoint, along those lines, I think they do. 

From an engineering point of view the use of existing 34.5 kv 

distribution facilities to supply motors of the 5,000 hp range that 

are planned is not feasible. The electric lights, and probably even 

some motors, might well lose their contact and stop. As to whether 

they could .use d~esel power or not, as Conunission records 

question, I thought Mr. Bagley answered just about everything that 

could be said along those lines. He certainly answered that question. 

If we assume that Colonial Pipeline does have a right to receive 
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electric service, and I have had to assume that, then there are 
I 
I 

three alternatives for supplying that power to that site, and all 

Qf them come from VEPCO's existing, what they call #2 line. The 

first alternative is to go south with the pumping station down the #2 
I 
line to the junction of the #2 line and the Colonial Pipeline right 

of way. Unfortunately, this approach places Colonial directly in 

one of the restricted radio areas and as far as I can determine, 
I 

~liminates it as a possibility. I'll go into radio interference I 
; 

problems later. 

The second alternative is to go Northeastward along the right 

9f way of the #2 line to a point where the Colonial Pipeline right 
I 

of way intersects VEPCO again. This is a possibility. There 

certainly is no radio interference ·problem along that direction. 
i 
~y going north a considerably greater amount of electrical line 

I 

~ould be required. In addition to that, the Colonial Pipeline right 

of way is 50 feet across, as I understand it. VEPCO's transmission 

ljine would require 100 feet of right of way. Our engineering firm 

a/grees that 100 feet of right of way would be required for such 

a line. Thus, 50 additionAl feet of right of way would be required 

fpr the use of the Colonial Pipeline right of way. Presently 
I 

i 
tjiere is no transmission line down that right of way and if that 

rpute were used, obviously thece would be a transmission line down 

tpat right of way •. 

So that brings us to t4e third alternative, which essentially 

is the one that VEPCO has proposed: to c9me north along the #2 
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line right of way and thence across country, approximately, 4.3 

miles to the pumping station. 

If this alternative is used there will be, overall, less new right 

of way required in Fauquier County for this supply. I think thatis 

the only plus there is, and that one, of course, you might well 

say is a minu·s - it requires right of way too, and we come down to 

a choice of the lesser of evils, assuming that this pipeline station 

dqes have a right ta electric supply. Therefore, I concur with 

VEPCO's proposal for supplying power to the Colonial Pipeline station 

at Catlett. 

The second item is listed as Item II on Exhibit S with the over-

lay that we have provided, and that is the line from Remington to 

Warrenton. It is a 115 kv line that, as I understand it, brought up 

the initial questions to the CollllUission and precipitated VEPCO's 

presentation of ~ts plans for the next several years. I also under-

stand that this line has been disapproved by the Commission, and I 

believe, however, that a full airing of the impact and.need for 

this line would be within the scope of the Phase I job which the 

Co~ission has given Southern Engineering Company to do. 

The length of this line is approximately 11 miles, and that 

would be true regardless of which route was taken from the Remington 

potnt northward. It is incredulous that VEPCO would propose to spend 

funds for 11 miles of 115 kv line if additional power were not need-
' 

eel in the area tp which it is building, particularly when such a line 

would probably cost $50,000 per mile as a minimum under today's 

construction standards. 

I· 
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You asked VEPCO to provide an alternative to the routing that 

they had proposed and they provided a routing along the existing 

34.5 kv line that now goes from Remington to Warrenton. This line 

would require, in my engineering opinion, substantially more right 

of way clearance than the present 34.5 kv line provides. It's 

possible to build a 115 kv line down a roadway, but such con-

s~ruction still has to meet these requirements. First, it cannot 

go over a dwelling. No oneYants, I suppose, any electric line going 

over his house. I certainly wouldn't build one over a house, or 

any type of structure for that matter. Second, any type of danger 

trees or any object which might fall across the line has to be cleared . . 

ot the line isn't secure. It could be damaged and taken out of 

service by a storm. Third, to go along a roadway requires a sub-

stantial nt.nnber of angle turns in almost every instance. An 

angle turn in a 115 kv line will increase the cost of the structure 

to at least two times the cost of an in-line structure, so that from 

a cost of facilities standpoint, construction along such a roadway 

would be substantially greater than construction in a straight line 

off of a roadway down open field cleared right of way. 

VEPCO's proposal then is to build away from this roadway northward 

along cleared right of way which would g> over no dwellings and 

would therefore not cause the condemnation of any such dwellings. 

As far as a choice of the two routes, from an engineering stand-

point it is far better to take the one that VEPCO has proposed as 

opposed to the one that was presented as an alternate in the use of 
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existing right of way along the 34.5 kv line. 

I would say if VEPCO used their existing right of way on 

Routes 15-17-29 it would require a clearance from any danger trees 

of 50 feet on each side, the same as their other line proposal, 

wpich should be about a 100 foot right of way. Houses should also 

b~ out of the corridor the transmission line goes through. 

One of the conditions of the transmission line easement is that 

no building or structure should be erected on the right of way area. 

The existing 34.5 kv line, of course, is a distribution line and 

there's a totally different approach to it as far as security of 

the line is concerned. The transmission line, particularly a radial 

l~ne, as proposed here, would be guarded as well as possible by 

the power company. A distribution line is allowed to flow more 

with the pluses and minuses of the route it has to go through; if 

there's a tree and the owner of that tree stands up and says, "I've 

got to have that tree," then he might well keep that tree. On the 

other hand, if a transmission line carrying supply for half a country 

were going through there, he probably would not keep"his tree, regard--

less of how much he loved it. 

To pursue this route further, a 115 kv line supplying the town 

of Warrenton and the area around it should not be left forevermore, 

ot for that matter for any longer than necessary, as a radially 

supplied line •. Ele~trically it should be tied back into VEPCO's 

system to provide loop-feed into the area, and that's a con-

s~dered opinion. 
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It's possible, just from a cursory look, to come from 

Catlett to Warrenton as one alternative. 

The logical connection point, or one logical point would be 

~he Colonial extension over at the Colonial Pipeline and just 

bringing it up to Warrenton. 

From a system design standpoint, such ~ tie-in for the loads 

of the magnitude that you have at the Warrenton area, and can 

expect in the future, you simply would have to firm that source 

~P with another transmission line. 

If it were to go down under an ice storm or some other natural 

disaster, or if an insulator were to be broken or someone should 

~hoot the insulator and break ·it, you're talking about a major outage 
i . 

because you've got to get people into this area who are knowledgeable 

in the repair of such a line; you must also get equipment which 

isn't necessarily as readily available to a power company as a dis-

tribution line insulator is, which is probably on every truck that 

~ey've got. 

I think the best route to Warrenton is the one that does the 

least amount of damage overall - which would be the direct line 

through the countryside as opposed to down the road. It would be 

the one VEPCO has actually proposed. 

Item #3 is the 500 kv line from Bristersburg to Prince William 

County, 3 1/2 miles. It is my understanding that the line has been 

approved and I have nothing more to say about it. It certainly is a 

part of their regional power plan. 

lt.~j ~~e -~ - F\ 
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Item #4, the 500 kv line from North Anna to Bristersburg, via 

Morrisville, 235 foot right of way, 13. 4 miles in Fauquier County. 

At this juncture, we do go into the regional discussion. North 

Anna is a nuclear powered generation station. At such it has the 

advantage of not having smoke come out of it and not having to have 

coal yards and tremendous amounts of coal brought in to supply it. 

But it has certain disadvantages too. One of those disadvantages is 

that its economic operation practically demands, and from today's 

technology, does demand that it run full blast when it's running, 

and that when maintenance is required on it, it's completely shut down. 

I'm not a.nuclear engineer and I can't go into all of the reasons 

.for this, and I don't intend to, but it is a fact that such stations 

simply have to run - - once they're turned onp they've got to 

run. (They're like these rock bands - they've got to go wide open 

or not at all.) 

Well for such aor.nditiobn to be met, power has to be able to be 

taken from this nuclear plant by more than one route, and the 

capacity of these routes must be enough to take the whole output 

if one or the other route is out of service. 

That situation is what keyed the need for the line from North 

Anna to Bristersburg via Morrisville. 

The line going south from North Anna will not be built for some 

time. The reason .t.he line going north will be bu'ilt as opposed to the 

:one south is that the need for power lies in northern Virginia. The 

two lines that VEPCO proposed to build are the two that are 
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logically needed, one going to the east of North Anna to connect 

with an already existing 500 kv system which will provide the focal 

point for a series of loop transmission lines. The theory behind the 

need for these looped transmission lines is precisely the same as 

. the theory behind the need for a looped transmission supply to 

Warrenton if you come right down to it, except that it's on a much, 

much larger scale. 

VEPCO initially wante4 to build this line not to Morrisville but 

to Remington and the reason for this is because it would have been 

a direct line as opposed to a "dog-leg".line or an angled line. It 

costs considerably more to make the angle than it does to not have it. 

It can be noted that the line to Morrisville provides what could be 

: termined as an outer beltway or an outer loop transmission system, 
; 

if the existing 500 kv is considered tole an inner loop. 

This line met the second objective that VEPCO had. If you'll 

remember, the first was to have two routes out of North Anna. The second 

.is to have an extended route into an area that, quite bluntly, is 

expected to grow in load as time goes by. The present line is to 

be broken near Sowego. Then there will be a connection 

from the North Anna line to the northern line and a connection from 

•the existing 500 kv line into a new loop which is being constructed 
I 
1into Northern Virginia. There will then be a series of electrical 

loops. It becomes network after network of 500 kv loops that is made, 

quite simply, by using Morrisville as a focal poi~t, which probably 

should be around Remington. 
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Why did VEPCO change from that location - they changed because 

they were afraid that they would build a line through a radio inter

. ference restricted area and would have millions of dollars invested 

in a line that they would have to turn off and move to another 

place. 

I can say that with some authority; because I called the 

Federal Communications Commission and asked them what authority 

they had over the builders of transmission lines as far as radio 

interference was concerned. I was told, without any question, that 

the FCC is required to have the cause of radio interference removed. 

Well the cause of radio interference is this case would be the 500 kv 

line under bad weather conditions which can and usually do create a 

corona from this high'\Dltage line •. This corona does in many 

instances create a pulse that sounds like static on a radio. It 

can occur on lower voltage lines too. There is no way to seal the 

lines althoush I certainly believe that the power companies do 

everything they can to eliminate corona. At 500 kv, they have 

a substantial loss of power because of corona. It hits them in the 

pocketbook and power companies are going to try to avoid that, even 

if they might not see everything else that people might wish for 

them to see. Even though they try to avoid it, it still will exist 

where there is a kink in the line or where insulators have been 

contaminated by dust and grime and smog to such an extent that the 

electric field·created on those insulators start to break down. 

That doesn't mean there's a big flashover or the line burns up, but 

it glows, it's visible to the naked eye. And this corona effect is 

• 
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what VEPCO feared in building through these restricted radio areas. 

The~r exhibit showed routing around the radio restricted area quite 

clearly I thought. 

I think this is a good time to discuss why VEPCO's line comes 

to Morrisville. The reason it has to gi to Morrisville is because 

of a series of events that has occurred in· the past, according to all 

that I can understand, and obviously that's what I have to report to you. 

Mount Storm is a mine-mouthed fossil generation plant. In 

addition to its location, there is the interconnection between, or the 

main interconnection between VEPCO and American Electric Power 

Company, the huge power company in the middle northeast. There are 

many large generation units sitting behind the Mount Storm location. 

The reason that 500 kv lines are built is to connect huge generating 

' stations together and to connect the huge generations station with 

load areas •. Now VEPCO's faced with a problem in 1974. It has two 500 

1 kv lines coming into its system from Mount Storm and backup genera

ting facilities behind it. At that time, one 500 kv line will not 

be able to supply all the power which must go from Mount Storm to 

Northern Virginia. Therefore, some other 500 kv line must be built 

and that's the simple reason for the whole system's requirement of 

this qther line. These two lines, the north and the south leg of the 

loop, that goes through the northern part of Virginia, part of Mary

land, and the other one that goes south simply have to·have 
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additional support to cause them to have additional capacity. 

Tile answer should be a line from Mount Storm by the most 

direct route available, if you were just going to sit down and 

indiscriminately decide electrically how to solve it. Put down 

a ruler and draw a line from Mount Storm to Washington, D. C. or 

Alexandria. Tilat goes through northern Tauquier County. 

In the early 1960,s, as I understand .it from Mr. McKay who 

is the System Planning Engineer for VEPCO, a line was proposed 

from Mount Storm to the Washington area. Tilis line would have 

passed through northern · Fauquier County and obviously some other 

area around it. Tile citizens of northern Fauquier County had enough 

power and influence to cause this line not to be built through 

their area; and instead the line was built to the north; and it 

is indeed the line that now goes from Mount Storm to what is called 

Dobbs from an ·electrical standpoint, and I understand Dickerson 

from a layman's standpoint. 

nie line going to Dobbs from Mount Storm is owned by more 

power companies than just VEPCO and a portion of the capacity of 

that line, supplies part of the northeast corridor and brings 

power from the mountains to the northeast corridor. Tile northeast 

corridor runs from Boston to Washington, D. c., and a little bit 

beyond there now. It might be here tomorrow. 

Because the line was built to the north and because other power 

companies were invoived and because their involvement ,required some 

of its capacity to go to the north, VEPCO in a sense was electrically 

short-changed. I'm not saying they lost anything financially, I 

really doub.t that they did. Tiley' re probably as good bargainers as 
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any other big corporation around. But electrically they lost 

because it would have been far to their advantage to have a line go 

to their area for their use from their plant and from the support 

of their plant to their load area in northern Virginia. 

Now the time has come that that question is back on us again. 

How do we get power from this area to northern Virginia. A part of the 

existing line capacity is taken up by the ~orth, it's a fact of life. 

There's no way to get around it, by the way, VEPCO can't turn a switch 

off and cause the north not to get power. That power is going to 

flow because that's where the lower voltage or lower frequency 

requirements require that power to flow. It's not a matter of wish

ing, it's a matter of circumstance. 

Now does VEPCO build back through northern Fauquier County? 

VEPCO said no, they are not going through that again. So in the 

alternative, they have going through existing rights of way in many 

instances; now from Mount Storm to Rock Oak, is not along the exist

ing right of way. It is, according to VEPCO planners, or according 

to Mr. Mciver, 4,000 feet apart. However, as it goes from Rock Oak 

on down north of the Skyline Drive, it does follow in general along 

existing right of way of 138 kv line; of course I'll tell you this 

much, by the time the people over there see this 500 line coming 

·through, they won't believe it was the existing right of way because 

it'll take a huge right of way in addition to what's already there. 

'VEPCO followed along existing routes as far as they could, at which 

time they took off and went down what they would consider to be a 

screened right of way for their transmission line. That is on the 
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side of a hill, not on top of a hill, as much screened from 

view as possible. It's reasonable to believe that VEPCO would have 

gone to this extreme carefulness because they're going to meet 

opposition wherever they go with~their lines. VEPCO has a choice 

as they approach Fauquier County from the west, obviously. They 

can either go south or they can go north around Fauquier County or 

they can try to go through it again. 

Well, the system planner simply said that he wasn't willing to 

try to go through it again. To go north around it is a possibility, 

but the reason they ·went south is quite simply because of the North 

Anna plant and the fact that if they go south they can provide the 

loops of transmission supply. And the third reason is that they 

are going to have to have additional bulk supply in the Fauquier 

County area, and that might sound like a local selling point but it's 

a fact of life that I-66 is going to spread the growth to you. 

Fauquier is projected to have substantially greater electrical require

ments in the future than it has now and I mean more than just 

normal growth would require. So that's why the lines come to 

Morrisville to the switching station. 

Now it should have been at Remington, electrically, but the radio 

sites forced them to the south, therefore it went to Morrisville. 

The reason the switching station is at Morrisville and that 

lines merge at that point is a result of a combination of things 

that happened. The need to get power from Mount Storm to the 

northern area; the block in the north; the transmission route required 
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from North Anna to the north, and the fact that power is needed 

in Fauquier County. Plus channeling the Morrisville location by 

these radio sites. 

If they move back to Culpeper there is going to be the same 

problems. I don't know what the requirements are in Culpeper, 

but I know VEPCO wpuld have to build more lines to go to Culpeper; 

of course ,that wouldn't be an overwhelming point. 

Different kinds of generating units perform different functions 

in electric systems. The Mount Storm type of unit is a mine-mouth 

generation facility that takes coal out of the ground to go direct-

ly in the furnace. It is an extremely economical way to produce 
. ' 
electricity. The only thing that's not particularly economical 

about it, is that you have a substantial amount of loss in trans-

mitting power from Mount Storm to where the electric users are. 

Now, however, fnssil fuel, coal is one of them, has increased 

in price tremendously over what it was in 1967 so that there is 

some question as to whether additional coal plants will be put into 

service. Because of the increase in fuel costs and certain other 

things that have come up, nuclear plants are now considered to be 

feasible and they are being placed in service. They will1ake the 

place of the Mount Storms but it will be a gradual thing. If you 

look at different types of generation as tiers on a ladder, the 

first rung would be occupied by the nuclear plant and the second 

rung -would be occupied by the Mount Storms. Now the third part, 

or the third rung of the ladder, would be taken up by the old less 

efficient generating units. And then on top of that are cycling 

units or peaking units. Today the companies are building large 
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i 
oil-fired peaking plants. These oil-fired peaking plants have a low 

start-up cost and a low shut-down cost, but on the other hand their 

energy cost is considerably higher than the Mount Storm type or 

certainly higher than the nuclear type. To put the types in a 
! 

range of economics; the nuclear might cost 1.7 mils. per kilowatt 

hour, and the Mount Storm might cost 2 1/2 mils. per kilowatt hour. 

the oil-fired peaking plants might be in the 8 mil. range, you see, 

considerably higher; then on top of that are the gas turbins, or 

maybe oil-fired turbines, called combustion turbines, and they are 

9uick start, quick stop. On and off, just for an hour or two during 

the heaviest load requirement for the day. 

Now what happens when a nuclear unit comes on line is that oil-
i 
tired peaking plants and less efficient fossil-fired plants are cut 

back, or not used at all, but they're used for reserve capacity. 

If a Mount Storm were to go down, that is, if one of its units • ' 
I 

which is about 500,000 kv, were to become inoperative, then something 
i 
~ust be placed into the system to take its place; that might be the 

0il-fired unit, it might be an old steam plant unit. But those are 

~he things that North Anna would replace and certainly it does the 

electric consumer a great deal of good to have the North Annas come on 
I 

to the system. 
I 

It will reduce fuel costs. 

We're going to swear to that before the Federal Power Connnission 
I 
I 

in the Carolina Power and Light Company rate case where they come in 

~ith enormous costs of fuel. We've said 'No, Mr. Carolina Power 

~nd Light Company, that's not going to be what is going to happen. 

~f you're going to have nuclear plants come on line, they're going 

~o cut your fuel costs down. We're on record as being firm believers. 
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in nuclear plants reducing fuel costs. Nuclear plants will be run 

~ractically all year long, wide open, while the load requirements 

day by day, hour by hour are not such that they can use all the 

~ower that these nuclear plants will put out, particularly, say, 

at 2:00 A. M. If these plants must run, it is economical to use 

that energy generated to pump water back qi the mountainside to hydro
! 
I 

electric locations; and that's what's now being planned in several 

locations in the mountains, and it has to be in the mountains. I think 

it's rather obvious that you would have to have a mountain to pump 

water up. 

Now it takes three units of energy to get the water up and you 

get two units out when it comes ba~k down. You're losing energy 
' . 
i 

it seems but that's not too bad. That's not bad at all when you 

~onsider how cheap it is to run, and they runanyway. Since hydro-

electric plants do have to be in the mountains, these vary, very 

nigh powered hydro-electric units would be running night water up 

and running daytime water down, and that power has to flow over these 
j 

lines too and that's why this is not a lost cause, by any means, as 
I 
I 
far as the electric industry is concerned. They will use the 

iines to feed the power from the nuclear plants to the mountains 
I 

I 

and the power from the mountains back to the consumer areas. 

Well, now to zero in on the Morrisville location. My opinion 

is that the Morrisville station was forced where it is, the actual 

~inpoint location, by these radio facilities of the F. B. I. and the 
! 

Warrenton Training Center. I think that's just a fact of life. 

~orrisville can't be put in Culpeper County. I think VEPCO would 

have preferred to locate the station at Remington as I've said before. 
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I can only tell you why VEPCO didn't locate there because of the 

radio facilities; now as to whether the threat is real or not, I 

would guess that it is. I was totally lost when I saw that as one 

.of the requirements- of what we had to do was strictly a matter of 

research. I talked to VEPCO's system planners and they said they 

were also absolutely shocked when they ran into it the first time. 

It was a new phenomenon to them to have to skirt radio areas. They 

had had to do it nowhere else. 

I can comment on the technical aspect of it - the radio facilities. 

I certainly would not build a 500 kv line where I felt that there was 

even a slight possibility that the Federal Government was going to 

tell me to move it. 

Electrically it would be better to go to Remington. Electrically 

I think VEPCO would have preferred to go to Remington once upon a 

time. By going directly to Rerningta.n it would eliminate line #7 

which is the 230 kv line from Morrisville to Remington proposed along 

the same route as it the 500 kv line. It would also have the effect 

of reducing that right of way requirement by 135 feet, 

Item #6, the Morrisville to Bristersburg line route, is con-

structed in its sloping sort of fashion to avoid the F. B. I. 

station. If that line ran straight to Remington it would cut out 

one high power line from Morrisville to Remington. Except thnt 

one of the reasons that VEPCO didn't go there to start'with, and 

I'll point this out again just to make s~re it's clear, is because 

of this other radio site, It does go right through it. We haven't 
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grilled the Federal Government the way we have VEPCO. All 

we've gotten are the reports and the statements, but we really 

haven't gotten any top ranking member of the FBI or anybody else 

to tell us that VEPCO can't go through the F. B. I. station. 

A report filed with the Commission stated the F. B. I. will 

not oppose the construction of the 500 kv line on which the studies 

were conducted in 1968 and 1969, as long as it is located no less 

than five miles from the Midland station as originally agreed. 

They've opposed to upgrading the 115 kv.line to a higher voltage. 

The line from Mount Storm to Morrisville was discussed in 

earlier hearings as having a possible alternative in following the 

present route which now goes from·Mount Storm over to Dobbs and 

Dickerson. Well electrically, that route would in part answer the 

power requirement need of bringing power from the Mount Storm area 

to the northern Virginia rea. It would not provide the loop service 

that the Mount Storm to Morrisville route does provide. On top of 

that, to use the same routing would introduce an element of lack 

of line security. VEPCO went into some detail about sabbotage, .now 

I really don't know about that, but certainly natural forces, par-

ticular~y ice storms which might or might not affect the 500 kv 

lines do have localized effects. They will come into one area and 

right across .the ridge there won't be any ice at all or very, very 

light ice whereas in the adjacent area there'd be such,heavy ice 

that it would break the trees down. These things just happen, and 

I don't know why, I don't. But I do know it is a phenomenon. So 

the security of the lines would be hampered or diminished by using 
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the right of way to the north. As far as sabbotage is concerned, 

if I were a pilot, I could run that line and come down here and 

run another line, it wouldn't take ten minutes. There are 51 locations 

along this northern route that would require condemnation of dwelling~ 

or going through an impoundment. VEPCO flew the northern route after 

my discussions with them to determine what conflicts there would 

be in taking this northern route and they found 51 conflicts. And 

as opposed to, as I understand it, no conflicts as far as dwellings 

and obstacles, other than the Commission, they cannot overcome. 

The chart that I've provided shows in yellow the lines that 

you're directly interested in and it's taken from the Southeastern 

Electric Reliability Council planning survey. On this map are shown 

essentially the same things that are shown on Exhibit S that VEPCO 

prepared. There's the Mount Storm plant, the 500 kv loop that 

exists, the line from Mount Storm to Morrisville, and the Morrisville 

line toward northern Virginia and south to North Anna. In addition 

to that information the dates, or the years, that these lines are 

to be in service are also included, in 1974 for the Mount Storm 

'to Morrisville line; 1974 for the 500 kv line from Bristersburg 

,to Morrisville; 1973 for the line from North Anna to Morrisville. 

I don't believe that 1974 is an accurate statement because certainly 

if the"North Anna plant is to have two points of supply by the time 

it goes into operati~n, there must be some way to connect it with the 

north. 

I think the important part of this map is to show that VEPCO's 

proposal does fit in with a regional plan, or it is a part of a 
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·regional plan, at least in the southern part. Now I must also 

report to you that we reviewed the Electric Reliability Council 

plans prior to 1971 and they did not have the Mount Stonn to 

!Morrisville line on them. In an analysis of what that means, 

it could be that the load growth has been faster than it had been 

anticipated in the late 1960's. The report I'm referring to was, 

'I believe, the 1968-1969 report. 

Northern Virginia is growing fast, even up to the edge of Fauquier 

County. It's running over into our county. 

Since I'm in the public power bracket of the industry, I don't 

:always offer anything good to .say about power companies but in this 

case I have to because VEPCO has moved forward on its own 

.initiative, just on a great deal of imagination and plain guts, I 

think. In developing their 34.5 kv distribution, they are the 

:pioneers, period. There just isn't anybody else that's gone into 

the development as VEPCO but it's definitely a following, and from 
I 
. an environmental standpoint or from a land use standpoint, VEPCO 

; has given to its Virginia service area and its North Carolina service 

, area too a very substantial benefit. It has reduced the number of 

, large transmission lines that it will have to have coming through 

Fauquier County area because these 34.5 kv systems cover a broader 

area and require fewer lines for substation sites. It's reduced the 

· number of three-phase lines that have to criss-cross roads because 

34.5 kv single phase carries substantially more power than lower 

I voltage single phase lines which would otherwise have to be multi-

phase. Certainly they have moved forward to minimize the environment 

effect of the electric power industry. , ... ~... -...... Also, in reading through the 
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the transcript of Mr. Downs, it seems to me that VEPCO is following 

the latest guidelines on recognizing that power lines are not 

pretty to look at to most people, even if the power industry does 

think they are. And it has tried to take them off the mountainsides, 

where they're seen the most. They must get them down off the ridges 

and into the valleys where they blend into the background and put 

them behind trees whereever possible and thereby reduce the visual 

1 impact on the land that they go throogh, and from all that I can read 

from Mr. Downs' statement, VEPCO fully intends to do this, which, by 

the way, is to the credit of Commissions and to public bodies who 

have stood up and said change your ways, power company, don't just 

build it right over everything in creation and make it look 

unsightly. 

IV. SUMMARY STATEMENT ON VEPCO 

Virginia Electric and Power Company has not presented to Fauquier 

County the plan that I think they would have preferred in the 

development of their electric system. It's my opinion that they 

have been forced into the lesser of evils, in fact. It -would have 

been to their advantage to buiid lines directly from Mount Storm 

into the northern Virginia area. It would have been to their advantage 

to build through some of these radio sites, or both of these radio 

sites, in fact, and even to use the existing corridors.along the 

112 line that they have. I don't know whether the Morrisville 

substation site is the best or not, I think they compromised and went 

' there because of the radio interference at Remington. That's n:iy 

conclusion. I do know that it has cost additional money because 
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1they've had to build back from Morrisville to Remington in order 

I to bring power into the #2 line which is critically needed, I might 

I 'add, and also into the Warrenton area itself. So in conclusion, 
I 
/VEPCO has presented a plan b you which they don't particularly 

i like, which they have be.en forced into, which does the job, and does, 
! 
j I believe, from ail that I can understand from their statements from 

j their testimony, that it minimizes the impact on your area and on 

I ' adjacent areas as much as possible. 
i 
I 

! 

Edward Hartin Statement 
November 10, 1971 
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EJHII B IT~U: t-9-

NORTH- PAR- SOUTH PAR- -~1'1' • STORM: APS ·-LOOP 
ALLEL LINE ALLEL LINE __ MSVL. __ !NTER""'.CON. 
No. Length No. Length No. Leng tr No. Leng tr 

TR.Ai\lSPORTATION 
'I: Major Highways 8 - 8 - 5 - 4 -
* Railroads 11 1 11 1 6 1 5 1.5 
* Pipelines 2 2.3 2 2.3 5 - 1 -
* Existing Transmission (co nplete (cc mplete 

Lines T>a allel) paI allel) 4 11.4 1 14 ± 
EXISTING LAND USE 

Urban 1 0. 1 1 0.2 0 0 0 0 
Developed Clusters 4 0.9 9 2.5 3 0.7 3 0.2 
Commercial 1 - 0 0 0 0 0 0 
Institutional 4 0.1 r-8 - 0 0 0 0 

)~ Incl us trial 1 0. 1 0 0 0 1 0.1 
* Extractive Industry 2 0.5 1 0.3 1 0.4 ' 1 0.1 

Parks, Recreation & 
o. 2 Ii 2 National Forests 4 2. 1 .5 4.5 1 0.5 
o-lio -.,, Wildlife Management Areas 0 0 0 0 0 0 

* Natural Areas 0 0 0 0 0 0 0 0 -·-
Trails 1 - 1 - 1 - 0 0 
Orchards 8 1. 7 11 1. 8 3 0.2 2 0._Q__ 
State Historic Sites 1 - 21 - 2 - 0 0 

* Proposed National Historic 
01 Sites ... 0 0 0 0 0 0 0 

* National Historic Sites 0 0 0 0 .o 0 0 0 
,., Communications Zones 0 0 0 0 H-o 0 0 
* Radio Towers 0 0 0 0 0 p 0 
* Airfields 0 0 0 0 0 i 0 0 0 

Structures 27 - 29 - 0 I 0 4 -
PROPOSED LAND USE ! I 

High & medium density I 

residential 5 3.3 5 3.2 4 7.6 ll n 8 
Low density residential 6 6.9 6 6.6 2 1. 2 2· 0.6 
Rural density residential 5 24.5 5 24.S 3 19.7 1 () <; 

,'c Commercial 0 0 0 0 0 0 0 0 
)~ Institutional 0 0 0 0 0 0 0 0 
)~ Industrial 0 0 0 0 2 1. 1 1 0.5 
* Airport Oriented 0 0 0 0 0 0 0 0 
)~ Extractive Industry 0 0 0 0 0 0 1 0.3 
,~ Parks & Recreation 0 0 I 0 0 0 0 0 0 

Potential Parks 0 0 0 0 1 0.2 0 0 
Conservation & Open 

Space 8 4.3 8 5.3 1 0.2 0 0 
_· -~)arkw<!Y_s 10 - 10 .;.. 4 - 0 0 

Highways .. 1 - 1 - 4 - 0 0 
* Airports 0 0 0 0 0 0 0 0 

NOTE: Lengths shown in table are in miles. Lengths shown for 
Transportation items indicate distances existing facilities 
are paralleled. 

* Indicates features excluded from comparisons 

~ 'l 11. 
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EXHIBIT Bll-lOContinued 

WlRTI!l'AIF r.;DUT!Tl'i\Rl~-,. ruim- '"'" LUU e 
~LLEL LINE ALLEL L1NE .. _MSVL. INTER-CON. 

~'~ Tr..n.g_th Nn ... em~th .·No .. Lenl!tl No. LenS?tl 
NATURAL FEATURES 

Steep Hills 13 1:). 7 12 15.2 13 16. 1 0 0 
Steep River Slopes 15 2.9 16 2.6 17 1. 9 23 3.1 
Rolling Hills 11 10. 7 lJ. 10.3 10 10. 1 0 0 
Gorges 1 0.6 1 0.8 1 1. 0 0 0 
Ridge Lines 9 - 9 - 8 - 0 0 

1< Summit Points 0 0 0 0 0 0 0 0 
Forested Land - 61.4 - 55.3 - 70.5 - 10.0 

~< Lnkes 0 () 0 0 0 0 0 0 

* Proposed Reservoirs 0 0 0 
>--

0 0 0 0 0 
Potential Reservoirs 1 0.5 1 0.5 0 0 0 0 
Rivers 3 0.6 3 0.6 1 0.2 0 0 __ .._ __ 

r------- -Primary Streams 8 0.3 8 O.J 4 0.2 I I 0.1 
'~9-

....... 
Secondarz Streams - 49 - 46 - 1112 -

,~ Marshes & Wetlands 0 0 0 0 0 a--11 o 0 
Sensitive Ecological Areas 33 5.8 44 9.4 24 3.6 t-;""c 1. 7 I 

,.:.> I -· 
SCENIC FEATURES i 

Critical Environmental Areas 3 12.4 3 12. 4 I 5 10.7 1..-q_ =8 -·-Scenic Rivers 3 - 3 -' 1 0 
Scenic Roads 0 0 0 0 1 . 0 

* Scenic Areas 0 0. 0 0 0 a· 0 0 
Gorges 0 0 1 0.3 1 1. 2 0 0 

VISUAL EXPOSURE 
Scen.ic Highways 0 0 0 0 l. 1.9 ~ 0 ·-
Hajor Highways 9 13.5 9 13.5 6 i'. 8 4 13.3 -- -·· 
Minor Highways 3 5.5 3 5.5 3 3.9 0 0 ---
Scenic Rivers 2 l. 8 1 

'--· 
2.0 3 2.9 0 0 

Maior Waterbodies 11 10.8 9 11. 2 1 1.1 0 0 
Steeo Hill Zones 11 4.6 10 4.2 16 5.9 0 0 

ZONING 
Medium & high density residential 4 4.8 5 5.9 7 8.0 3 1.5 
Low density residential 7 26.6 7 26.6 2 0.3 0 0 ,___ -----
Rural density residential 6 41. 6 6 40.5 5 47.3 5 24.8 
Conservation & Open Space 5 2~9 5 -~~-' . 1 4.5 0 0 ---
Commercial 0 0 6 0 0 0 1 0.2 

-;'( Institutional 0 0 0 0 0 0 0 0 
-c---· --

Parks & llecreation 3 2.6 3 2.6 0 0 0 0 ·------· 
~·c Industrial 0 0 1. (). 2 1. 0.4 2 0.9 I ---

0 "';'( Extractive T.ndustry 1 0.5 0 0 0 0 0 -- ----- --------· 
,.< AirEorts ·o 0 0 0 0 0 0 0 

llz 



Line 

North Parallel 
Alie-nment 

South Parallel 
Ali,!"!nment 

Mt. Storm-
Morrisville 

APS Loop Inter-
connection 

I North Parallel plus 
APS Loop 

I South Parallel plus 

I 
APS Loo2 

-1-* HI ~I"I B H -+-l.w 

SUMMARY OF ENVIRONMENTAL 
. IMPACTS 

---- I Approximate Number of Points Total Length in Miles 
Total Line of Impact of all Impacts 
l. .. engths in 
Miles -

1:30 297 269.5 

···---

130 313 I 27G. 4 

---- ·-.. -. ---···-4 -

111 20G 2'29. 1 

·-

28 8D 63.9 
. 

·-- -------
158 38G 333.4 

·-

158 402 339.3 

I 
l 
I 



i 
! 

~~HH;Q;i;:;i; :13~ J.-d-
' 

ADJUSTED IMPAC.'T LENGT[JS>:c 

-· Coeffi- .North Par- South Par- Mt. Storm-
cient allel Line allel Line Morrisvilh 

EXISTING LAND USE 
Urban 1 0 l 0 2 0 
Developed Clusters 1 1 1 2 7 0 7 
Institutional 1 0 l - .o 
Parks Recreation & National Forests 0.67 1 7 3 4 0.2 
Orchards 0.67 1 5 1 6 0 1 

I 

!PROPOSED LA ND USE 
I . . . 

I 
f-Iigh & medium density residential 0.67 7 ~ - 7~---· 7.G 
Low density residential 0.33 2. 5 2. 4 1. 2 

! Rural density residential 0. :33 8. 6 8 . .§_ __ lf) 7 
i Potential Parks 0.50 - - ' 0 1 ·- ·-I Conservation & Ooen Soace 0 50 2 2 2 7 0 2 -
i 
' 
iNA TURAL FEATURES 
! Steep Hills 0 67 10 s 10 2 16 1 
I Steep Biver Slopes 0 67 4 4 ·-___ 4&.2. 1 ~ 

I Hollin£!' Hills 0 67 'L._l 6 ~D 10 j_ -
i Gonres 0.67 0_, __ 4 0 fl 1 0 I 

I Forested Land 1 71 4 65.3 70 s 
Potential Heservoirs. 0 33 0 2 0 2 0 
Rivers 0. 50 () 3 0.3 0 2 
Primary Streams 0. 50 0 2 0 2 0 2 
Sensitive Ecolo.[!ical Areas 1 7 !) 11. 1 3 G 

SCENIC FEA TUHES 
Critical Environmental Areas 0.6~- 8. ;3 ,___l!. 3 10 7 

I Scenic Rive.rs 0. () 7 - - ----· 
Scenic Hoads 0.67 - - --

i Gorges 0.67 - 0.2 1 2 
I 
I 
I 
I 

VISUAL EXPOSURE 
I 

i Scenic flighw8ys .. .. . 0. G 7 - - 1. 9 
·i---· ----- i-.--~---

I Major Highways 0.50 15. 0 1 f). 0 6.4 ·---·--·-- --i----
I Minor Highways 0. :13 1,~~---··" 1. 8 3.9 ----· -·-
I Scenic Hivcrs 0.67 1. 2 1. 3 2. 9 

Major Waterbodies 0.50 5.4 5.G L 1 
Steep Hill Zones I). 6 7 3. 1 2. 8 5.9 

):c Adjusted lengths include APS loop. Coefficients have been aµpl]ed to ·the 
parallel of the Mt, Storm.- Loudoun line, the parallel link of the loop, and to 
the 11. 4 mile section of the Mt,· Storm-Morrisville alignment which parallels 

an existing transmission line north of Front Royal. 
i ]14 4 

- - -- -
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€.x BH-13 

l '\ IHJJJ.'f BH .;J.U 

THAN~~~MISSTOr! LINE SITTNn CHITEflIA 

--··-·-··-· ·--·- -·---·--····-•···I ---• -·--·---·-----··--·-··--1----·--···-·-·-·-·····-·----·• 
AVQ.(]) ,: J\ilJNiiVIIZE IIVlP/\CT ,1 DESJHF.D 

i on LOCATION 

Ii CHOSSINGS 01~ l ---. -~-1:~~A1J:~:~~1T I\;}!:-==--=====-= r--·---:::::~.::-==·=:::· .. --:-..:::.:.::::.. ___ _ 

Major f-lighways 

I 
' PipclilV:b 

. E>dsUn'.£ Tr~ins-

·----d~·.::.::;;·.::==:::.:.==c= ::.:7"..=:.=: :.::: ·=c·i==:~:: ··:::.::::: . .::.~--===·~:::. ·;:. ::-~-~-::::.-:::7.:.·:::=:::..--::-.:.-.:.:::~: ·.:~:.-::d!::-:::.::-;;:.:;-;·~--~~.i_'.0.~;_tg_g:.J.~:~/~-D. [~=-·-::. 
: . . ~ ' ii' . 

J.'.d'>.• . l .1 Li.at.· I···'·')·'.., 1~"'"'ISTI'N('t ,. "N1 D
1
jl'IC''f' . I 

Urban . Ii Co1rn:ierc.ial 1 L 1 d·J,-;trLiJ 

Developed Cluslcr·s i Institutiou~:d ! Exli.:JJ:t~I!<~ 
Parks.' Hec_r~eation & I' Tr<'iils ,, lnclust:ry 

NatH.'mal I• orest Orchards ,_u;1dlife M,-:.1::" '-~·<:~·:r 

State lli~todc SHes I · ,,:._ eo..:: 
Proposed Nat. Historic Site ;,;I 
National Historic Sites I 
Communications Zones 

I 
I Airfields 

Structures ' I 
Ha di o Towe~~ s _ _ _ __ . -::::·:-::::-::-.-::l-.=--:::."::'": __________ ...... ~-:-::::-.:.-:-::::-=-.::-:=::.--:-=:::=:::.-·-.lb::====.::::::..-:==::=::-:=:::::-:--:=-_:_ 

"PROPOSED LAN 1-

1

,> 1 JSJ 1
: jl 

High &: Med. Den.' Hes. 1 Low DPnsit..'. Hcsfrl.('nl·]~\~ .. 
1
! ln:Justrfa.1 

Parks &i. Hecreatrnn \I Hural Dc1ts1ty Hf!:Jldi.!lli.~; 1 .1. 1j t\~rport Urk11t1!d 

Potcntµal Parl~s Ill Coi·rirn<~rc:ial. j1 ExL·ac. lndn~.;try 
Airports J11.'..;titui . .in11:!.l ,.

1
1 

Conscrvat:io;i ~u.d Op\ 11 :-;n·1 i.·c 

·n,_ t·•j'\"'l\T'"' li l c.J. \ ·i,,- •' ~ 

• I If j cr!nv ;J r[:; I 
____ .;.. _____ :_::-_::..:====·:=~..::·::.:. :.:==:~:·:=:=1r::=--=:.:.~:::.=.= .... ~==~:.:=:~: ·:::·:-:::··.~ ·.-:-::::: .. ~ ::·:·.-_ ·:· .. ·:.::~.-.~::::.-.-:-.. --, ( ·:-:.:-::-- -=--=-...:.::=:- :- :..:--.- :~: .. =· :-.::::.:.:. 

NATrJ'lf\J l 1'1"i\Tl11 ·r·-: 1
1 

J . . . .I.\ . • I .>. , •• l1 •\. ! 
II 

Coci~efi 

Summit Poi11ts 
Lakes 

Seusit:i.vc Ecolo gic81 1
\ n<i. ~> 

1 ~)tccp J Li 1.:r·: <;J'°~i 1'. :· 

I Holling !Ji]] s 
II l',idgc T .inc;; 

11 ·:::'.'.~,~·;:'~.t,(;:<\ \•t:'.:.;<: I''.• ::.i.r 

i\ PulcnLial ;~;,_.:,,._;.,.,_:il''; 

11 n i."'t:i·H 
H r·, r i r1:i ~l c v ~=-; t f· t z-1 l .... :. " . ,, 

=='==--==-==· _,: ... , .. , '.- , __ ._,~,,,.,_, '"··~""'· ,,. U''"-~~-~~~i~\d.~~Ez .. :iLf i·-8·~", 

I' 
1: 
I. 

11 

I, 
11 

1! ,, 
!l 



EXHIBIT BH"." 13 Continued 

AVOID 
MINIMIZE IMPACT 

OR 
CROSSINGS OF 

SCENIC FEA Tl RES 
Scenic Rivers 
Scenic Roads 
Scenic Areas 
Gora:es 

Critical Environmental 
Areas 

VISUAL EXPOS JRE 
Scenic Highways 
Scenic River 

. ZONING 
High & Med. Den. Res. 
Parks and Recreation 
Airports 

Major Highways 
Minor Highways 
Major Waterbodies 
Steen Hill Zones 

Low Density Residential· 
Rural Density Residential 
Conservation & Open Space 
Commercial 
Institutional 

l 1 '7 1 

I DESIHED 
LOCATION 

·Industrial 
Extractive Industry 
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