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Guidelines for the Protcction of Watural, Historic,
Scentc. and Recreational Values in the Dasipn and )
ocaltion of Uiahtsea -Way and Yranamiacnion Facilities
It is intended that these guldelines provide an indication of the
basic principles and clements of good practice which, if applied in a
reasonabie manner to planning and design of particular facilities, will
provicde the most accestable answers from an envirommental standpoint
taking account also of 'such factors as saiely, T reliability of sexvice,
lsnd use planaing, economics and- technical Lcauibillty.
The Sclection cnd Clearine of Richts-of-Way Routes

“a

1, To the exten itted. by
| should be
i rights-oi-way an
| .which they are ¢

be given priovity
facilities, and

_kinds of u;ili:y

-
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‘2, Where prucLLcal rights-
_listec in the \utL01 1~
listed in the National Regl
Secretary of the Interiow,

lands, officially designat
rights-of-way must be
‘life oxr scenic arcas, they
manner so as to be least-v

- as poss;ble ;1 a manﬂer de

. £
Y
o
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Rights-of-way should avo;d

3.

and’ proximity to main highways wac

values would: empias
in others wnere' sce
highways in timbere

scenic
while
along

Where the transmis Gion‘rig
Government cgencies, State
agencies shouid be contact
project to coor iinate theo

AN
.and with other exiscin or

4.

e
~
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“the purnos
znd prospective uses

routed through such historic places, parks,

of existing iorcs: lunds.'

the property interest iﬂvolvcd rizhts-of-way
of minimizing, conflict between the

of the land on

isting rizhts- of—way should
to cxlatlﬂﬂ tranomLSSLOn

-

To this end, e
Zor addi:iors

-wa/ should avoid the national hiSCOflC places
ister of Historic Places and natural landmarks
ister of Natural Landmarks maintained by the
and parks, sceaic, wildliZe and recreational

ed by duly cowstlLutcd public authorities. I£

wild-
should be located in- arecas or placed in a
$s5ible from arcas of public view and so far
sign ed to prcscrvn the cnaracter of the area.
prime or scenic: tlﬂbcrcd areas, stecp slopes
raoractical, -In some situations

ize locating rights-of-way remocie from highwaye

nic values are less important rights-or-way

d. areas would acnieve desirable conservation

] .
managed by
anizations, these
of the transmission

land-use planning

£

-

hts-oi-way cross arca
agencies or private
eé early in the plann
line location with their
p~opos;d rlg“Ls o~-way.
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7.

Rights-oi~way clearinzs shoul

JIn scenlc and residentisl sreas clearina

by o natural vezciation snoula be
Vimited to thai materizl walch poscs a.

iazard to the transcmlission line.

bl )

IS

4
Determinatlon of a hazavrd ia ciltical areas such aa park & forest lands should

-

be a joint eadcavor oi uie uillity company and the land wmanager in keeping
;1th the Nationzl Electric Safety Code, state or 'other clectxic safety and
Zceliability require=zeats., ' ' - ' .

b
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Lorng tunnel vicws of trancmiss 1
down caayons and valleys oF up vidg
can be accomplished oy havi 1

rossing, or in oth

ing nl ghwayc in wooded arcas,
Louid we avoicded, This.

ament in malddag the

terrain o by judicious

M ¢ . L%

kept to the minimum 'width'ncccsSary'to

o ¢

prevent interierence oi ' ar vegctation with the proposed,
transmission facilities. Ia scenic or urb;n areas trees wailch would
interfexre witn the proposced transmizsion fac;li;ies -ud t ose wnich
could cauge damage if Zalica shculd be ct

8.

-10,

and the nuz=ber of accces
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POOR EXAIPLE PREFI:/ RED

The time and method of clearinz wishts-ol-way should take Iinto account
matters of soil stability, the protection of natural vegetation and the
protection of adjacent resources. o

enance on rights-of-
eas wnheie consistent
s-oif-way to be '
b”ﬁce of the ground

The use of helicopt
way should be conct
with relicbility of &
located in zmore remcte

. B " * . A .
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Trees and other vere
view should be dispo
vegetation are buimed, I
obsexved, Ui
arecas of publ

-of-way in areas of pudblic
£ trees oand other
culations should be
¢nt to roads and othier '
ground or rcmoved.

—
[«

rt
*1-
O
o]
H
O




13.

14,

15.

16.

17.

18.

19.

:snould be st

Trees, ““"ub:, ~rase and top coil waich are not cleared should be

rotected {from dama~e durins conulructlon,
- -t

Richts-of-way should not be cicared to the mineral soil whexe possible,
: <

Wheve this does occur in scattered arezs of the vrights-of-way, the top
soill should be replaced and stabilized without undue delay by the
planting of zppropriate cpecies of grass, sarubs and other vegetation
“which are properly fertilized. '

ted during cons

Soil which ha ava
nto Cac clca:c
It

be evenly filic
The soil should
land, and the 't
should be plaate

tion and not uscd should

r removed from the site.

z rrain and the adjacent

1 sheuld ;acn ve rTeplaced and “pproprxate vegetation

[29)
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Scars on the surface of the ~round chould be repaired with top soil and
replanted with apnropriate vegetation or otherwise conformed to local,

natural conditions. Grading gencrally should not be done on slopes waere
the scars cannot be repaired without creating an erosion problem.

Terraces and o0
necessary to preven

arce located.

sher crosion control devices should be constructed wnere
t coil cLou‘01 cn &lopes on which rights-of-way -

strcoms or other bodies of water, the banks
1i erosion. Comnstruction on rights-oli-way
should,no:_d;mage ecreational areas or fish and wildlife

habitats. ' ' ' ‘
When necessary, cofferdam techniq
should be usecd in orcer to perai

o lay pipe or cable across streams
o low 1
while constructicon work i1c being per

a ome part of the stream

Care should be taken to avoid ozl spills and other types of pollution
while work is periormed in sireams.

In scenic areas vis to the public, rights-of-way strips through
should de deflected occasionally and should follow

forest and timber ar
irregular patterns or be suitably szcrecned to prevent the rights-of- way
tharouzh the tiwmber.

i
from appearing as tunnels cu

s
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20,

At toad crossings ov other g
e s e Nea ity e e i o ' ;
of~way stripe through lvvest aud tiwmber arcas should be clecared witn

snecial locationn of hizh vieibilitvy righte- :

mesygd on Al a2 2 aese . st . -
varying alizhment o compori with the topogpraphy of the terrain, In

‘such locations also wuere rights-of-way cater dense timber from a

" POOR EXAPLE ‘ PRSFERRED -

meadow or other cleavins, trees chould be fezthered in at the entrance
of the timber for & <istamce of 150-200 yards. Smari trees and plants .
should be uscd ror transcition from'matural ground cover to larger :

areas. - - ' : : o .




21,

22.

24,

25.

26.

-
‘meat in order to winimice the width of the wisato- oL-wu/ cleazin

6
‘head, it should be
-public view

.to.s8creen these.

If uadérgzround transwmission lines must be located near the crents o;
hills or other high points, treachuing should pbe done with small cqui?'

]
.

s3
[}

2bilizea without undua
delay by erosion ¢© o s lanting of appropriate
grass and other vegetztion. Tuosd Toods o 1d be designed for proper
drain‘g , ond water bars to control coll erosion should be installed,

Roads used curid

)
rr
5]
C

J

Access roads should r.ot de coas cied on a“s“*ole clopes. Where
feasible, scuvice and a:ccss.:o;ds shou d be uscd jointly.

-

! o ]

Tace Location ¢f Tor=ominsion Towers cad Cverhead Lines

ly scenic, recreational
ity of placing the lowpr voltage
o kel £ the line must be placed over-
located on o Tisat- o--way leush visible from areas of

or historic aveas

line underground
i

zted with 2 bGC'g“ound of topo~rapHy

e
(3

Traasmission faciiitics o oc
and natural cover wacre possible.  Vegetation and terrain should be used
facilitics froa nighaways and other areas of public view.

ties must be placed on slopes which parallel
shighways or other.a £ pudlic view, they should . be located gpproximately
two-thirds the s;“uu__up the slopes waexe feasidle. With the slopes as
background, thg prese1c; oZ the Zacilit ies would be less notlceable..

Where transmission fzcil
areas

e mh e B O e o

. POOR. EXAMPLE. .7+ | . PREFERRED -

M ]
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nlll. Towers ahiould be spaced below
¢ & ridge oxr hill, and the profile of

chould present a minlmum silhouctte against the sky,

28. Transmissioa lines chould mot cwoss highways at the crest of a road.

POCR EXAMPLE © . 3.7 . PREFERRED

y P P

29, Long views of transmission lines parallel to highways should be avoided

where possible. This may be accomplisaed by overhead lines being placed
beyond ridges or timber axeas. o S E 2 o




30.

3l.

‘Wnere ridges or tich
nea

]
(AT R .

Transmiss : caayons up clope from roads which
traverse the-canyos ;4ns L the terrain peralts. '

nan towers should be
< and to climinate the
. below the liaes, Oaly as much

v
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arazg. are adjaceat. to highways or other areas.of
public view, over lines chouldibe placed beyond the ridges or
timbe.r arcas‘ . .‘i.".-; ‘.. o ',.; .". YA, N L . St _““ . . s ; N . s e -
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33, Ia forest or timber arcas, hizh, long-span towers should be used to cross
I the natural growth aloag the highways,

-
.

0 7
bedbaoas

POOR BiiiiPLE S PREFIRRE
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34. Native sarubs and trees siould be left in place or planted at random,
with the necessary allowance fox gaiety, near tne edges of rights-of-way
adjacent to roads. .- - SRS s L . ' -
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35, Transalssion lines should not ve located or cross at road interscctions -
or interchanges where possibvle. : x

36, The Yederal iilchway Administration’ and the State Highway Department
should be consultod with res; to aay applicable guidelines or !
they wmizat have to govern transmission lines which

o~

regulations taat
cross highways.

The Dasi~n of Transmission Towers .

37. The size of transmission towers should be kept to the minimum feasible.
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38. Simnlé, bdut.functionzl, dcsigns'of-fOJcro and polcr should be uocd .
‘11 luctra:i a5 0f those kinds of structures can be found in the bool o
ELECTRIC TadvSHISSI0u SURUCTUALS, wpousored by tha klectylc-Rosearch »
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39. The use of polas decigumed without cross-aras ror cleciric transalssion
lines of 130 LV ond weleow and conmunicationag cavles s“oula be considered,
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The materials used to coastruct transmission towers and the colors of the
- Ym ey et s N .2 . “ '
comporncents ol tiht vowers siould cowport with the natural surroundin:s
. ‘o

In acdition to cluzinun transmission towers, the use of towers
-y by ST . . PORPRAC N e E "

co§scLucL;d os reiniorced plastic, laminated wood, concrete, -

&ad other matevic ' ( po¥ed! ed. ' ’

The use of tro

d steel structures should be considered

43. Tae use of weathoved galvanize
when transaission towers are to be silhouetted against tne sky.
- ' . . .

44, The desizn ond color of the in

]

ulators should be compatible with the

| . design of the tower.
[ AP ream U T S — P .. ' .
_ 45.. there two oT move clircults are requived at high crossings, the use of
. - 1 A ean s mameeniam el P
‘ mglfip;c cireuit tewews cuould be considered where it is consistent
| witn adequate woriooility. :
|
|
| : .
‘ . o
ARV
e
| ’
|
PREFERRED
-
| The Maointenance of Transmission Line Rizhts-of-Wav. -
46, Oace a cover of vegetatioa has been, established on a right-of-way, it
| ) should be properly maintained. o .
47. Chemicals, whoen used, schould be carefully selected to have a minimum
effect on cesirable indigencus plant life. Selective applicatioa
l , should be uced waerever appropriate Lo preserve the natural environment.
In scenic zreas, the impact oi temporary discoloration of foliage should

c
be considered; =ud where t
& u

“0f vegetative controi sh
early spring or late 11. It is essential that chemicals be applied in

a maancr fully comsiscent with the protcction of the entire environment,
particularly of the health of humans and wildlife. ' :

“wis factor 15 critical, either mechanical means




48.

49.

S0,

51.

52.

53.

S4.

The proposed desi

. review.

-should be locate

-minlmum feasible.

Access roads and service roads shiould be maintained with suftable natu"ul.
cover, water bacs, and the proper slope in order to prevent soil ‘erosion,

Acrial and rround malntenande inspection activitics of the transmission
line facility shoula Inciude observations of soil erosion problems,
fallen timber zad conditions of the vegetation which require attention.
The use ol zirer e

r ﬁ

should be cncou gcd.
Ponsihle Sccondery Uses of Richts-of-Way
>

One of the potenticl beneflts of transmission line routes is that
clearings at salde dlstancas adjacent to transmission facilities may be

. I 4
used for secpndary zurposes. Comsistent with general saiety factors
the Lux‘cngu; hould Lo ccasicered as possible secondary uses of rights-

< ict e p Tt

y interest involyed:

J

[¢]

Y
o

Cultivation of C{uvistmas trees, elderberry and huckleberry
suches, ond other nursery stock

L JRPU S
A i AN

Golf courses
Seucstricn o vcle paths
Picnic aweas
) ame reluges
CHikdng trall Toutes
General agriculiture .
Winter sports
Orchaxds

The Location of fnourtenant 2boveoround Facilities

s znd locations of electric substations, and othe
aboveground facilities, including communication towers, should be made
available to local agencies which have jurisdiction over these matters
sufficiently in advance of construction deadlines to permit adequate

~a
1.

Unobtrusive sites should be sclected where p0351b1e for the location of
substations “nd like facilities. :

Potential noise

skould be considered when the locations for turbines, -
substations zna like &
d

cilities are being determined. Such facilities
s leIQ sound will not be resonated, . .

The size of substaLlons and like facilities should be kept to the




27.

8.

59,

.ThC'dcsiﬂna of the e
cosnort with the suricundl
keeping with local centrol
cxemple, 1£ a sudstation is to
design should cozport with the

Lo

.....u

If substations
gppurtenan
adjacent to the su
econcmically and ¢

Trees aqd octher
around suostation

sceunic arecs

sho.yoe ta

Storage tanks
feasible, 1IZ

::CL; ».Orﬂ (o8
ana

c::;“:;_‘\

nics must be placed above ground,

substations and like facilitice should
i otier bulldings in the arca all in

appliceble local zoning ordinance. For

be located in a residential arca, its

desizna of ~acarby residences.

the

sizte to the site should be placed
asinz view to the public.
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nould be piaced below ground where
they should

be concealed in part by appropr riate plantings of trees and shrubs.

The materials used to const

ruct substatilons,

storagze tanks and like

facilities and the colors of these materials should comport with the

surrouﬁdlﬁgs.
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/SOUTHEASTERN ELECTRIC RELIABILITY COUNCIL

B. B. PARKER JosepH M. FarLey WM. R. Brownree
Chairman - Vice Chairman Administrative Mandg.

Exec. V. P. & Gen. \Igr President Daniel Building

Duke Power Company “  Alabama Power Company 15 South 20th Street

P. O. Box 2178 ' P. O. Box 2641 Birmingham, Ala. 35233

Charlotte, N. C. 28201 . Birmingham, Alabama 35291 Phone (205) 252-0069

October 10, 1972

TO: MEMBERS SOUTHEASTERN ELECTRIC RELIABILITY COUNCIL AND ASSOCIATE MEMBERS
MEMBERS TECH.NICAL ADVISORY COMMITTEE AND ALTERNATES
REPRESENTATIVES PUBLIC SERVICE COMMISSIONS 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 Reliesbility in System Planning. This Guidelinc was
approved at the Executive Board meeting of October 4, 1972, folloding dis-
cussion of importént reservations by certain member systems, which may ask
further consideration by the Board following completion of certain studies

of less credible incidents.

Sincerely,

UL ?Bm%@

i Wm. R. Brownlee

WRB/11h

S | KID poT 13 4072 gy




SOUTHEASTERN ELECTRIC RELIABILITY COUNCIL
GUIDELINE NUMBER 3

" CRITERIA FOR RELIABILITY IN SYSTEM PLANNING

By SERC Technical Advisory Committee
Approved - Executive Board - Octoﬁer, 1972
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‘SOUTHEASTERN ELECTRIC RELIABILITY COUNCIL

GUIDELINE NUMBER 3

CRITERIA FOR RELIABILITY IN SYSTEM PLANNING

The purposé 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@omplished by promoting maximum coordination of planning, construction
an@ utilizatioﬁ of generation and transmission facilities invélved in inter-
cohnected operations.

To assist in achieving these objectives, the member organizations of

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

their systems for adequate and reliable bulk power supply.

LOCAL ARFA CRITERTA )

It is recognizea that the reliability of power supply in local areas
ié the responéibility of the in&ividual SERC members and that_éach’system
has internal criteria relating to the more common contingencies. It is
further réqognizea tﬁat there are severe contingencies'whichtare credible
'bét of a low probability of occurrence, which may result in conditions such
as islaﬁding and/or loss of 1oad.b Such conditions are considered acceptable
as long as they are controlled sd as to limit the adverse ihpact 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 CRITERIA

The objective'of the regional criteria is to assure that the SERC bulk
power systems are planned so that cascading outages will not result from
any foreseeable éontingencies. These criteria are, therefore, directed

only at preventing cascading.




Cascading is defined as the uncontrolled successive loss of system

elements triggered by an incident at any location. Cascading results
in an uncéntfolled, widespread collapse of system power which collapse
cannot be rest;ained from sequentially spreading beyond an area prédeter-
mined by appropriate studies.

Each of the SERC 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
oné plant.

2., loss of Load -

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

3. Loss of Transmission

A.v Thg outage of the most critical transmission I}ne
caused by a tﬁree-phase fault during the outage of
any other critical transmission liné.

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

C. Sudden loss of a substation (limited to a single
voltage level within the substation plus transfor-
mation from that voltage level), including any
geﬁerating capacity connected thereto.

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

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

18




ECAR-MAAC-RPCC-VACAR

INfIthGIO.\h SYSTLM APPRALSAT, SJUD]Jo

SCOYr, AND CRITIRIA

Scope of §tudy Activity

The MEN (MAAC-ECAR-NPCC) and VEM (VACAR-ECAR- MAAC) Study Committecs
are responsible fbr appraising, from an ove;all interregional standpoint, the
effects of future sysgem developments within the ECAR, MAAC, NPCC and VACAR
regioné. To obtain information for making these appraisals, the Study Cowmittces
will carry out appropriate analytical investigations. These‘investigatiqns will
1nciudg interrggional load flow, inertial rcspbnse, and trdnsiént stability
stﬁdies as neéessary to appraise the ability of the interregional network to
withstand severe contingencies withcut‘experiencing widespread cascading
outages and to exchange power sufficient for reliable operation. These
investigations will prqvide the‘basis fér assuring that-developments within
each region, which could affect other regions, are being properly cpqrdinuted
and that the overall reliability of the'{nterconnected network is maintained.

| In carrying out their assignments, the Study Committqés will:

1. Determiﬁebinterregional transfef capabilities.

2. Determine transregibngl transfer capabilities as_limited

by ECAR, MAAC, NECC, or VACAR facilities.

3. Examine the effects on interregional system pérformance of

representative, very sévefe contingencies;

4. Examine the effects of opher situations considered importaat

to‘thcvrcliabiliﬁy of the interconnected systems.

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

gations made by the regions or by individual systems within the regions to

avoid duplication of effort.
Studies will be based on the most utho-date plans of the
individual systems. Changes in projected system dcvclopmcnts that

significantly affect interregional sttcm performance w111 be included in the
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appraisals,

Definitions and Criteria

To.aid the Study Committees in their appraisals of interregional
bulk power transmission system performance,.the following definitions and
criteria are established. The inveétigations will be conducted considering
the load level most critical to system performance as well as appropriate

power transfer schedules.

1. Transfer Capability

The ability of the ihterregional transmission system to exchange -

power sufficient for reliable operation will be appraised by‘evaluating inter-
regional and transregional power transfer capabilities. These are defined as

follows:

Interregional power traﬁsfer capability is thﬁt amount of
power that can be transferred via all paths.betwecn t@o
adjacenp regions in a reliable manner.. This cépability is
affected by, among other factoré, all transmission facilities

through which significant amounts of this power flows.

Transregionai power tranéfer capability is that amount.of
power that can be transfefred via all paths between two
non-contiguous regions in a reliable manner. This capa-
bility is affected by, among other factors, all trans-
mission facilities through which significant amounts of this

power flows.

To evaluate interregional and transregional power transfer capa<

bilities, the Capacity Emergency Transfer Limit (CETL) will, in general, bte

used. The CETL is the maximum amount of power that can be transferred from

3 O
o
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With all transwmission facilities in service system stability

limits will be observed, facility loadings will be within

-appropriate long time ratings, and voltage levels will be

within 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 gencrating unit,
the appropriate short time rating shall not be excceded 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. Sufficient investigation will be made to

adequately analyze those aspects that are important to any council.

2. Very Scvere Contingencies

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. The sudden loss of all generating capacity at any generating

plant.

b. The sudden loss of all transmission facilities at any station,

including all gencrating units connccted ‘to that station.

¢. The sudden loss of all transmission lines on a common right

of way.



d. The sudden loss ot a large load or a major load 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.

S ' 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 Considecrations

Each council will consider other aspects of interregional trans-
mission system performance according to its criteria. Sufficient investigation
will be made to adequately analyze interregional effects that are important

to any council.




VACAR=-SOUTHIRN~TVA
RELIABILTTY STUDIES

A, SgoEe

'

*The inter-area performance of the systems as planned by Southern,
TVA, and VACAR will be evaluated. The ability of these systems to exchange
large blocks of pover and to withstand very severe contingencies will be
investlgated :

B. Study Criteria

The following determinations will be made as required:

1. Transfer capabilities among the three subregions with all
' transmission facilities in service.

2. Transfer capabilitics among the three subregions with the
most critical transmission facility out of service

- ‘ _ } 3. Approximate transfer capabilities across the three
subregions with all transmission facilities in service.

4. The cffects of the sudden loss of all generation at
critical power stations in each subregion.

: . 5. The effects of circuit outages and power transfers
o - among the subrcgions on the transient stability of
critical power stations.

T - . ,6. The loss of the most critical ‘transmission circuit on
' ' i any one of the interconnected systems immediately
. . _ / following the loss of another critical circuit, before.
+ any readjustment of generation.

7. The effects of the sudden lo<s of a substation (limited
to a single voltage level within the subs tation plus
transformation from that voltage level), including any
generating capability or load connccted thereto.

T 8. The effects of the sudden loss of all lines on a
common right-of-way. . -

9. The effeccts of three-phase faults at critical locations,
including the effects of delayed clearing by back up
devices as a result of failure of a primary device to clear

the fault.

0. The effects of other situations considered important to the
reliability of the interconnccted systems,

o C.‘ Hgthods o - 25

Joint Southern-TVA-VACAR studies will be made as necessary to
evaluate the interearea performanee of the three subrepions. Full use will



C. Mecthods - cont'd.

. systems to minimize the joint studiles requircd. The Steering Committee and
the Study Group will coordinate the studies that are made.

' |, ’

The studies used 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 worl will scek to assure that transfer capabilities are rcasonable
for the systems involved and that the systems can withstand extremely severe
conditions without cascading outages or loss of major load area. The
studies will be limited to performance evaluation only; cconomic studies
will not be made on an overall joint basis, but will be left to the
individual systems involved in a particular situation. The results of the
work will be reported periodically.

: LLW: £s5
: Jan. 10, 1973
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REVISED

: TOTAL COST CCMPARISONS OF
ALTERNATE CORRIDOR SYSTEM CONFIGURATIONS

Ex  K(S-45A

EAHLBL
KCS-45A

Total Present
Value Cost

~ Ratepayer

" VEPCO.

Intervenors

Morrisville-Bristers (R', )
North Anna-Morrisville
Mt, Storm-Morrisville (I)

Morrisville-Bristers (R',s)
North Anna-Morrisville

Mt. Storm-Morrisville (II)

-Morrisvi]le?Bristers

North Anna-Morrisville
Mt. Storm-Morrisville

North Anna-Bristers (I-1)
Mt. Storm-Loudoun (I-III)

- North Anna-Bristers (I-II)

Mt, Storm-Loudoun (I-III)

$ 2,239,650
8,584,305
22.916,185
333.740.140

2,340,165

9,339,100 -

23,602,235
$35,267,500

15,007,080
28,718,505
$43,725,585

12,703,745
28,718,505
347,422,250
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Ex W-6

Attachment I

< clise M. TSt
"t e o, 1675¢

Summary 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
stockholder of Virginia Electric and Power Compaﬁy, and
am oﬁner of'property in northwestern Fauquier County in
_the Blde.Ridge Mpuntains near the Warren County line.

I purchased this Fauquiér property, known as
"Hid@en Valley", in the Spring'of 1972, a few weeks before
- Vepco surveyors contacted property owners in the area in
connection with preliminary surveys.for the proposed
500 KV line frbm Mt. Storm to Morrisville, which is
the $ubject_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 lafge stre?m called "Fiery Run'" (a tributary of the

Rappahannock River) located in the center of the valley.

'
|
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Sihce the hillsides are steep, the only usable land is
the 20 or 30 acres of relatively level bottom 1and; Vepco
preposes to run its 500 KV line diagonally along and across
the center of this valley, crossing Fiery Run twice on my
pfoperty and a third time just to the north. Exhibit A is
a copy of a tqpographical map showing the route of.the
" proposed line throuéh this erea; Exhibit B is a piat
showing Vepco's proposed right of way across my property.
The terrain 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 bdundary, drops
to: about -1050 feet when it crosses Fiery Run, aﬁd then rises
steadily again after leaving the property at the northern
>end until reachiﬁg an altitude of approximately 1750 feet
on, the side of High Knob, the hlghest mountain visible
where the Blue Ridge crosses Route 55 at Manassas Gap.
The proposed line crosses the Appalachian Trail at an
altitude of 1500 feet about one-halfmile from the northern
boundary of my property at a point not far from the
Appalachian Trail's Mosby Shelter, which is the first
shelter on the trail after it leaves Shenandoah Natlonal
?ark. Throughout thls area there are many springs and
Stfeams,-deer and other wildlife, a wi@e variety of trees,

shiubs and wildflowers, hiking and horseback riding trails,

02




and lovely mountain views. Exhibits C and D are pictures
showing the present views from a point at which the proposed
trénsmission,line would dominate the scene with 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
easement over the remainder of the property to the Virginia
Histo;ic Landmarks Commission, the Commission of Outdoor
Recreation, or the Virginia Outdoors Foundation, all of
which have been authorized by the General Assembly to
‘ acoept and administer such easements. At present, I find
that the threat of the 500 KV line makes this impossible.

I have plans to discuss with the Potomac Appalachian
Tréil 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 consiooring Vepco's cloim as to the
comparative cost of alternative routes, the Commission

should bear in mind that the per acre value of the actual
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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
for several miles on both sides, the severance damages

representing the loss of value of suﬂstantial additionél
aéjacent acreage must be considered. With respect to my
p#operty, since Vepbo propbses to'run its line down the
mﬁddle‘of the valley, the steep hillsides overlooking
i# on each side are also rendered virtually worthless
f%r any purpose that I can think of, and I expect that‘
in eminent ddmain proceedings I wouid recover from Vepco
sﬁbstantially the entire value of almost 100 acres,
'whereas the actual area of fhe proposed right'of way 1is
less than 10 acres. |

§ All of the.governmental studies and publications
og transmission line siting, ihcludiﬁg the Federal Power
Cémmission guidelines incorporated into this Commission's
p%ocedures, have concluded that existing transmission
c&rridors should be given priority for new transmission
I%nes. The guidelines also state specifically that rights
o? way should avoid scenic, wildlife and recreational

lands, steep slopes and prime or scenic. timber areas,

both because of the scenic values and to achieve ' desirable
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|

cohservation of existing forest lands. Virginia Code
556—46.1 charges the Commission with choosing a trans-
mission route which reasonably minimizes the adverse
_imPact on the scenic and environmental assets of this
stéte, and it seems tb me to place the burden on the
.nmutility to show that there are not acceptable alternatives
which make use or partial use of existing rights of way.
In-view of the direct conflict between the proposed
réufe and the basic environmental guidelines applicable
' to transmission line siting, the burden, in the case of
Application No. 36, should be a heaVy one. |
. It will not be sufficient for Vepco to show
thét greater reliability will be created by a maximum
diﬁefsion of transmission lines, since the protection of
the environment inevitably requires that additional
corridors be limited. Historically, Vepco's service
- area has survived with one, and later two transmission
corridors from Mount Storm. Now, e&en with additional

fléxibility'becoming available with interconnections from

Noxth Anna and proliferation of additional interconnections

with neighboring utilities, we are suddenly asked to helieve
that reliability requires three separate corridors. In

"_prder,to_justify the destruction of our dwindling .rural




éreas which Vepco proposes here, it should be necessary

|
that Vepco clearly demonstrate a high probability that

édequate service cannot be provided to its -customers
through a line parallellng one of the existing lines
from Mr. Storm or through other alternatlves which make
use or partial use of existing rights of way.

As an attorney specializing in federal tax 1aﬁs,
I recently ran across a 1969 case in the U. S, Court of
Claims in &hichVVepco, contending thet it should be entitled:
to claim a depreciation tax allowance on the cost of its
;verhead transmission lines, produced expert testimony,
eccepted by the Court, to the effect that rights of way
now being sought for extra-high voltage overhead trans-
m1s310n lines will be entirely obsolete within the next
27 years, after which all new transmission will be con-
§tructed underground. Once the scenic areas covered by
hpplication No. 36 are desﬁroyed, however, there will be
no recovering the natural assets. As ecological changee
ere measured, 27 years is a very short time. Present
Fxpediency must not take priority over protection of our
%apidly dimihishing natural resources. See Virginia

ﬁlectric and Power Company V. the United States, 188

Ct.Cl. 120 (1969). o S




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‘investment, and as
a rural landowner, I ask that this Commission require that
any additionalvtransmission facilities from Mt. Storm be

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

present rights of way.
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POWER |
COMES but the
VIEW STAYS

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

HE VIEW .of the Snake River and the rugged  Raft River Electric eliminated overhead
Sawtooth Mountains beyond is beautiful from the

public lands on the top of Cotterel Mountain. Cotterel b y going under ground
Mountain 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 by going underground
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

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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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 cost.

¢ Future maintenance costs.

® Aesthetics and watershed damages.

The utility has buried both single-phase and 3-phase
lines. 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 checking 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 lines
maintdin 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. []

13

60




SOUTHERN ENGINEERING REPORT
ON
VIRGINIA ELECTRIC & POWER COMPANY

'I. BACKGROUND ON SOUTHERN ENGINEERING COMPANY

Southern Engineering workq 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 ﬁany rate’ matters. The Comﬁany has been in
business for approximately 25 yeafs which is just about the span‘
of time that the rural electric program has been in being. The
Conrany has also worked for municipal eléctric cooperatives and pro-
vided general consulting work in engineering. - Fauquier County
has retained our services on a phase basis.

II. FAUQUIER COUNTY - SOUTHERN ENGINEERING AREA OF STUDY AND
RESPONSIBILITY '

Phase I reqﬁires that Southern Engineering look into the
proposed transmission system development of Virginia Electric and
_Power Company and make an analysié of‘it and answer certain ques~
tions that were posed to Southern quinéering Company’ in a letter
to Mr. D. A. Springs from Mr. Harry Morris dated October 4, 1971
(se8™Eppyidiletter 1n office of Harry Morris).

‘ That letter states im part: 1) 1Is it possible, practical,
feasible, éﬁd within the range of good engineering and laqd use
éractices to-place-high voltage transmission lines within existing

bprridors 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 consuwer markets, even if it means going
into other power company areas?

) That's a series of questions that Southern Engineering has
éaken to mean: 'Does VEPCO make its planning on a regional basis
énd does the plan as presented by VEPCO meet the regional require-
éents for electric;supply.' Southern Engineering is also required
to examine the requirements for military and/or other government
agencies' sending and receiving stations which tend to be of
national strategic importancc. In otaer conversations the same
questions &ere stated in a different wéy 1) Can VEPCO more |

adequately use present corridors? 2) 1Is their planning on a
regional basis? 3) How urgent is the need for facilities planned?
III. SUMMARY OF MR. IDWARD IARTIN'S INITIAL COMMENTS STEMING FROM
PHASE 1 STUDY
Mv presentation is directed toward responding to the above
Qeries of questions, and I propose to go about it by discussing

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

and in so doing, show the regional impact of the proposals by VEPCO,

I'm using VEPCO's exhibit S wi ':h ghows the proposed lines through
Fauguier 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 a 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. Difeétor of Transmission Engineering. I understand all
three of those gentlemen have appeared before the Planning
Commission before.

The first item we talked about was the Bristersburg-Colonial

Pipeline site at Catlett, and it's shown on Item 1 on Exhibit S. It

was my belief “when I began examining the question on this
pérticulaf line that Colonial Pipeline -does have a right to
electric service at that point, if it so desirgs, for operation of
its facilities. By reading the transcript of the previous

Commission hearings, I believe that the Planning Commission

|
‘ _ ‘approved the site for the Colonial Pipeline Company.
I'm not tryingrto 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 righﬁ to electric service there. From
5 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
séme motoré, might well lose their contact and stop. As to whether
they could .use diesel power or ﬂot, as Commission records
question, I thdught 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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?lectric service, and I have had to assume that, then there are
éhree alternatives for supplying that power to that site, and all
éf them come from VEPCO's existing, what they call #2 line. The
first alternﬁtive is to go south with the pumping station down the #2
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 restric;ed radio areas and as far as I can determine,
%liminates it as a possibility. I'll go into radio interference
éroblema later.

The second alternative is to go Northeastward along the right
Jf way of the #2 line to a point where_the Colonial Pipeline right
gf way intersects VEPCO again. This is a possibility. There‘
éertainly is no fadio interferénce'problem along that direction,
ﬂy going north a considerably greater amount of electrical line
éould be requiréd. ‘In addition to that, the Colonial Pipeline right
df way is 50 feet across, as I understand it. VEPCO's transmission
lﬁne would require 100 feet of right of way. Our engineering firm
a&rees 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
for the use of the Colonial Pipeline right of way. Presently

! . .
there is no transmission line down that right of way and if that

rbute were'used, obviously there would be a transmission line dowm
that right of way....
So that brings us to the third alternative, which essentially

|
ib the one that VEPCO has proposed: to come north along the #2
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vline right of way and thence aéross country, approximately, 4.3

miles to the pumping station.

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

of way required in Fauquier County for this supply. I think that's
the only plus there is, and that one, of course, you might well

say is a minus - it réquires right of way too, and we come down to

a choice of the lesser of evils, assuming»that this pipeline station
does have a fight ta electric supply. Therefore, I concur with
VEPCO's proposal for supplying power to the Colonial Pipeline station
at Catlett.

The éecond item is listed as Item II bn 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
thé.initial questions to the Commission and precipitated VEPCO's
presentation'of its plans for the ﬁext several years. I also under-
stand that this line.has been disapproved by the Commission, and I
believe, hoﬁeQer, that a full airing of the impact and need for
this line would be within the scope of the Phase I Job which the
Commission 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
point northward., It is incredulous that VEPCO would propose to spend
funds for 11 miles of 115 kv line if additional power were not need-
edtin the areé to wﬁich it 1s building, particularly when such a line
wo&ld probably cost $50,000 per mile as a minimum underﬁtoday's

construction standards.
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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 1line that now goes from Remington to Warrenton. This line
wquiéw;equiré, in my engineering opinion, substantially more right
of way clearance than the present 34.5 kv line provides. It's
péssible to build a 115 kv liﬁe down a foadway, but such con-
sﬁruction still has to meet thesg requirements. First, it cannot
gé over a dwelling; No onewants, 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
of the line isn't secure. It coﬁld be damaged and taken out of
service by a storm. Third, té go along a roadway requires a sub-
stantial number 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 @ over no dwellings and
would theréfore not cause the condemmation of any such dwellings.

As far as a choice of the two routes, from an engineering stand-
point it is faf 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,
wbich should be about a 100 foot right of way. Houses should also
be out of the corridor the transmission line goes through.

One of the conditions of the transmission line easement is that
n? building or struéture should bé erected on the right of way area,
The existing 34.5 kv ;ine; of course, is a distribution line and
there's a totally different approach to it as far as security of
tﬁe line is concerned. The transmission line, particularly a radial
line, as prﬁposed here, would be guarde& as weli 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
tﬁere's a tree and the owner of that tree étands up and says, "I've
got to have that treé," then he might well keep that tree. On the
other hand, ifva transmission line carrying supply for half a counfryb
were going through there, he probably would not keep his tree, regard-
léss of how much he loved it.

. To pursue this route further, a 115.kv line supplying the ﬁown
of Warrenton and the area around it should not be left forevermore,
or for that matter for any longer than necessary, as a radially
sﬁpplied line. Electrically it should be tied back into VEPCO's
system to provide lodp-feea into the area, and that's a;con-

sidered 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
the Colonial extensiqn over at the Colonial Pipeline and just
bringing it up to Warrenton.

From a system design standpoint, such a tie-in for the loads
Qf the magnitude that you have at the Warrenton area, and can
éxpect in the future, you simply would have to firm that source
up with Anothe; transmission line.

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

&iéaster, or if an insulator were to be broken or someone should

shoot the insulator and break it, you're talking about a major outage
} . ‘ .

|

because you've got to get people into this area who are knowledgeable
in the repaif of such a line; you must also get equipment which

isn't necessarily as readily available to a power company as a dis-
;ribution line insulator 1is, which is probably on every truck that
they've got.

I think the best route to Warrenton is the omne thaﬁ does the
ieast 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>milé;; "It is my understanding that the ;ine has been

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

part of their regional power plan.

o 86- A




-9-

Item #4, the 500 kv line from North Anna to Bristersburg, via

Mofrisville, 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 huélear 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 tremendpus amounté of coal brought in to supply it.

But it has certain_disadvantages ;oo. One of those disadvantages is
that its economic éperation practically demands, and from today'é
technology, does demand that it run fuil blast when it's running,

.and that when maintenance 1s 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 tﬁey're turned on, they've got to
- rum. (They're like these rock bands - they've got to go'wide open
or not at all.)

Well for such agrnditivn to be met, power has to be aﬂle to be
taken from this nuclear plant bj more than one toute, and the
capacity of these routes must be enough to take the whole output
1if 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.

Thellihe going south from North Anna will nbt be built for some
time, The reason the line going nérth will be built as opposed ﬁo the
‘one south is tﬁat the.need for power lies in northern Virginia. The

two lines that VEPCO proposed to build are the two that are

h ‘3:7
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‘1ogica11y needed, one going to the east of North Anna to connect

with an alfeady 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 initiall; wahtéﬂto build this ;ine 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 tote 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 connectioﬁ

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

the existing 500 kv line into a new loop thch is being constructed
into Northern Virginia. There will then be a series of electrical
loops. It becomegAnetwork after network of 500 kv loops that is made,
quite simply, by usiﬁg Morrisville as a focal point, 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
lin 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
cqroha from this high wltage line. This corona dqeé in many

; instances create a pulse tha; soqnds like static on a radio. It

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

linesbalthough I cettainly 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
pockétbook and power cbmpanies are going to try to avoid that, even
if they ﬁight 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 thaf the
glectric fie1d~cré;ted 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.

Their 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 n;gito 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 ﬁetween, or the
main interconnection between VEPCO and American Electric Power
Company, the huge pbwer company in the middle northeast. There are
many 1arge generation units sitting behind the Mount Storm locationm.

The reason that 500 kv lings are built is to connect huge generating
stations togethér and to connect the huge generations station with
load areas. ﬁow_VEPCO's faced with a problem in 1974. It has two 500
ky lines coming into its'system.from_Mount Sform and backup genera-
ting facilities behind it. Af 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 supporﬁ to cause them to have additional capacity.

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

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

indiscriminatély decide electrically how to solve it. Put down
a ruler and draw a line from Mount Storm to Washington, D. C. or
Alexandria. That goes through northern Tauquier County.

In the early 1960,s, as I understand .it from Mr. McKay who
is the System Plaﬁning Engineervfor VEPCO, é line was proposed

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

passed through northern "~ Fauquier County and obviously some other

area around it. The citizens of northern Fauqhier County had enough

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

- thelr 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,standpbint.

Thebline going to Dobbs from Mount Storm 1s owned by more

:power coﬁpanies 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. The northeast
corridor runs from Boston to Waahiﬁgton, 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 wege i;volved 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 doubt that they did. They're probably as good bargainers as

N 3
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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 north, it's a fact of life.
There's no ﬁay to get around it, by the way, VEPCO can't turn a switch
 '6ff.and c&use the north not to get power. That power is going to
flow becéuse that's where the lower voltage or lower frequency
tequirements requi:e 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 sald no, they are not going.through that again. So in the '
élternative, they have going through existing rights of way in many
’;nstances; 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

éxisting right of way of 138 kv line; of course I'11 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 followea aléﬁé existing routes as far as ﬁhey 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 ﬁherever they go with: their lines. VEPCO has a choice
as they approach Fagquier 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 syséem planner éiﬁply said that he wasn't willing to
tfy 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 factthat if they go south they can providg the
loops of fransmission supply. ‘And tﬂe third reason is that they
v(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. |

Thé 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 Fauquigr 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 requifements are in Culpeper,
but I know'VE?CO would have to Suild moreilines 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 typé 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

éiectricity. The only thing that'é 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 tremendoqsly 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 increése in fuel costs and certain other
things that have come up, nuclear plants are now considered to be
feaéible gnd they are being placed in service. They will ke 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 lédder, the
first runglwould be occupied by the nuclear plant and khe second
rung would be occupied by the Mount Storms. Now the third part,
or the thifd rung of the ladder, would be taken up by the old less
efficient génerating units. And then on top of thét are cycling

units or peaking units. Today the companies are building large

4
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|
oil-fired peaking plants. These oil-fired peaking plants have a low

étart-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
$ertain1y 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.
&he oil-firéd peaking plants might be in the 8 mil. range, you see,
considerably higher; then on top of that are the gas turbins, or
maybe oii-fired turbines, called combustion turbines, and they are
quick start, quick stop. On an& 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-

'fired peaking plants and less efficient fossil~fired plants are cut

pack, or not used at all, but they're used for reserve capacity.
If a Mount Storm were to go down, that is, i f one of its units -’

?hich is about 500,000 kv, were to become inoperative, tﬁen something

-
‘must be placed into the system to take its place; that might be the

¥

éil—fired unit, it might be an old steam plant unit. But those are
Ehe things that North Anna would replace and certainly it does the
glectric consumer a great deal of good to have the North Annas come on
Fo the system. It will reduce fuel costs.

j We're going to swear to that before the Federal Power Commission
in the Carolina PBQer and Light Company rate case where they come in

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

‘and Light Company, that's not going to be what 1s going to happen.

lf you're gbing to have nuclear plants come on line, they're going

to cut your fuel costs down. We're on record as being firm believers.
6 : ‘ _

(£




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

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

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

’ﬁinpoint location, by these radio facilities of the F. B. I. and the
| .
|

- -18-

%n nuclear plants reducing fuel costs. Nuclear ﬁlants will be run
éractically all year long, wide open, while the load requirements
day by day, hour by hour are not such that they can use all the
éower that these nuclear plants will put out, particularly, say,
at 2:00 A. M. If these plants must run, it is economical to use

?hat energy generated to pump water back yp the mountainside to hydro-

| '.

electric locations, and that's what's now being planned in several
iocations 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
égt two units out when it comes back down. You're losing energy

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

high powered hydro-electric units would be running night water up
and running daytime water down, and that power has to flow over these
%ines too and that's why this is not a lost cause, by any'means, as

i
far as the electric industry is concerned. They will use the

4

]
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

Warrenton Training Center. I think that's just a fact of life.
Morrisville can't be put in Culpeper County. I think VEPCO would

ﬁave preferred to locate the station at Remington as I've said before.
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VI can only tell you whf VEPCO didn't locate there because of the
radio facilities; now as to whether the threat is real or not, I
would gueés.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 phen&ﬁenon to them td have to skirt radio areaé. They
had had to do it nowhere else.
I can comment on the technical aspect of it - the radio facilities.
I certain;y 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 Reﬁington. Electrically.
I think VEPCO would have preferred to go to Remington once upon a
time. By going difeccly to Remingtoan it would eliminate line #7
which is the 230 kv line from Morrisville to Remington proposed aloﬁg
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.
?statioﬁ. ‘If that line ran straight to Remington it would cut out
one high power line from Morrisiille to Remington. Except that
' one of the reasons ﬁhat VEPCO didn't go there to start with, and
I'1l point this ouf again just to make sure it's clear, is because

of this other radio site, It does go right through it. We haven't

7 i
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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 gottén any top ranking member of tbe FBI or anybodf else
to tell us that VEPCO can't go through the F. B. I. station.

.A report filed with tﬁe 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 thévnorthern 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 §f lack
of line security. VEPCO went into some detail about sabbotage, now
I really don't know about that, but certainly natural forces, par-
ticulariy 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_;idge 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

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

the security of the 1ines would be hampered or diminished by using

7’8
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the right of way to the north, As far as sabbotage is concerned,

if I were a pilpt, I could run fhat'line and come down here and

run another line, iﬁ wouldn't take ten minutes. There are 51 locations
- along this northern route that would require condemnation of dwellings
- 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 ﬁorthern 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, the} cannot overcome.

The chart that I've provided shows in yellow the lines that
you're directly interested in and it'é taken from the Southeastern
Electric Reliability Council blanning survey. On this map are shown
essentially the same things that are shown on Exhibit § 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. 1In 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.

lI don't believe thaﬁ 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 oﬁerati&n, there must be some way to connect it with the
mnorth.

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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fregional 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 Storm - to
;Morrisville line on ﬁhem. In an analysis of what that méans,

‘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 funning over into our counfy.

Since I;m in the public power bracket of the industry, I don't
ralways offer anything good to say about power companies but in this
:céée I have to because VEPCO has méved forward on'its own
jinitiative, just on a great deal 6f imagination and plain guts, I
éthink. In developiﬁg their 34.5 kv distribution, they are the
;pioneera, peiiod. There just isn't anybody else that's gone into
;the development as VEPCO but it's definitely a following, and from
fan environmental standpoint or frbm a land use standpoint, VEPCO
'has given to its Virginia service area and its North Carolina service
farea too a very substantial benefit. It has reduced the number of
+ large t;ansﬁission lines that it will have to have coming through
éFauquier County area because these 34.5 kv systems cover a broader
- area and require fewer lines for substaticn sites. It's feduced the
? number of three-phase lines that have to criss-cross roads because
f 34.5 kv single phase carries substantially more power than lower
 voltage singie phase lines which would otherwise have to be multi-

; phase. Cert;inly 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.
ﬁretty to look at to most people, even if the power industry does
think they are. And it has tried to take them off the mouhtainsides,
where they're seen the most. They must get them down off the ridges
and into the véllexs where they blend intoithe background and put
them behind trees whereever possible and thereby reduce the visual
lmpact on the land that they go through, 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 everyfhing 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 build 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

#2 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 my

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

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

!add, and also iﬁtovthe Warrenton area itself. So in conclusionm,

|
! VEPCO has presented a plan © you which they don't particularly

|
!

| I believe, from ail that I can ﬁnderstand from their statements from

like, which they have been forced into, which does the job, and does,
ltheir testimony, that it minimizes the impact on your area and on

!adjacent areas as much as possible.

. Edward Martin Statement
Hovember 10, 1971
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1974 loads-

e —————— |

Washington, D.C.

lUcumnH:Vicw 99.4%

~

Northern D1v1‘10n\
Network

/

-

Washington, N.C.

Currcnt lquals

848 <
v

~——

VEPCO

-t

Loudoun \_ 230 KV Network
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——

Pleasant View

- - .

<7 VEND

]‘Oud()un .- Nort '\C‘l‘n ))i \ i N

™~

P]cuslnt Vicw 94 0%
~

~ .
\
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—

LR 250 kY Network
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Northern DlVJSlOH.\

/

-

Washington, D.C.
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WITH MI. § l'ORM—h‘DRRISVILL’E LINE ) ‘ WITH MTI. STORM-DOUBS-LOUDOUN LINE

98.4%
Doubes

Washington, D.C. l\’as;hington, n.C.-

1309 . . 1693
Total Gls)nluku.son .99..5 % Total Dickcrsqn -99.7%
. / ) NORMAL 396
Necasant View 98.2% ‘ ’
- l 19 l'i-—l_llf—\-]\(‘w K Plcasant View 98.6%
VIPCO o~ wre o~ ;
Loudoun ggﬁ“ﬁﬁ“\} 'L"V‘i’o."\ . * Joudoun _{ Northern Division
) XV NCLWOIrK i 1 2 . 1nq . .
. £ 96.2% o . . P / 5 _ . 96. 8% N\ 230 kV Network
FIGURE A ' ' ' . """ FIGURE D
' 97.5%

Washington, D.C. Washington, D.C.

Dickerson gg. 63 Dickerson gg. 13

899 | . _ 1127
Plcasant View 97.4% LOSS OF 500 kV Pléasant View 96.1%
{ — — — RIGHT-OF-WAY R
VEPCO \ o ‘ VIEPCO ‘\-\
g Northern Division - : Northern Divisi
orthern D1vis : ‘  Loudoun orthern Division.
Londous &7\ 230 KV Network. ' 93.9% 230 KV Newvork /-

C— —— ~ - -

-~ B . '

'FIGURE B - - 4 © FIGURE E

98.0%

100.1%
. » Doubs

Douhs

Washington, D.C. Washington, D.C.

Pickerson 1'0095 PDickecrson 99,8%
LOSS OF 'ENTIRE
“RIGHT-OF-WAY .

. - Pleasant View 87.3%

— T e

Pleasant View 91 A%

—_—

REZELC N , , VIO
Lotrdoun —{- Northern Division R Loudoun —{  Novthern Division
91.2% 230 KV Newwork 20 ’ 87.5%. N\ 230 KV Network
" FIGURE C ‘ FIGURE F
LEGEND - L ' o L -
w500 kV ' VEPCO' IMPORT LIMIT FROM ECAR - 1980
— 230 kV : o

Flows in MW

Voltages in % - A A 1 06 2-’-“'")_ RN TR !
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Ex BH-10

X

NOTE:

BB =0
NORTH PAR- || SOUTH PAR-| MT. STORM-| APS LOOP
ALLEL LINE || ALLEL LINE MSVL, INTER-CON.
No. | Length| No.| Length| No., Length! No.| Length
TRANSPORTATION ' I
* Major Highways 8 = 8 - 5 - 4 -
* Railroads 11 1 11 1 6 1 5 1.5
* Pipelines 2 2.3 21 2.3 5. - 1 -
* Existing Transmission (complete || (cdmplete
Lines - __parallel)|llpadallel) [l4 | 11.4 [f1 | 14 &
EXISTING LAND USE ‘
Urban 1 0.1 110.2 0 0 0 [ O
Developed Clusters 4 0.9 912.5 |13 0.7 3 0.2
Commercial 1 - 0.0 0 0 0 0
Institutional 4 1 0.1 1] - 0 0 0 0
* Industrial 1 0.1 0 0 0 0 1 0.1
* Extractive Industry 2.1 0.5 110.3 1 0.4 ;1 0.1
Parks, Recreation & ]
National Forests = _ 41 2.1 5] 4.5 1 {0.2 12 [0.5
* Wildlife Management Areas 0l 0 0] 0 0ol o lo [ o ]
* Natural Areas 0 0 6L 0 0 0 1 0 0
Trails 1 - 1 - 1 - 0 0
Orchards . 8 1.7 11/ 1.8 310.2 12 10.6
State Historic Sites 1 ~ 2 - 2 - 0 0
* Proposed National Historic :
Sites . ' 0 0 0 0 0 0 0 0
National Historic Sites 0 0 0] O 0 0 0 0
* Communications Zones 0 0. 0(- -0 . 0 0 0 0
* Radio Towers o 0] 0 0{ 0 { 0 0 0 0
* Airfields 0] o 0] O 0! 0 0f{ O
Structures 27 - 29{ - 01 0 4 -
PROPOSED LAND USE [
High & medium density N
residential 5 3.3 5] 3.2 4 7.6 111 6.8
Low - density residential 6 | 6.9 6| 6.6 2 1.2 2 10.6
Rural density residential 5 {24.5 5124.5 3 [19.7 1 105
* Commercial ' 0 §] 0 0 0 0 0 0
* Institutional 0 0 0 0 0 0 0 0
* Tndustrial 0 0 0f O 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 0 0 0 0 0 0
Potential Parks 0 0 0 0 1 0.2 0 0
Conservation & Open 1.
Space 8 { 4.3 81 5.3 1 0.2 0 0
Parkways 10 - 10{ = 4 - 0 -0
Highways 1 - 1 - 4 1 - 0 0
* Airports 0 0 . |lo] O 0-{ O 0 0

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

* Indicates features excluded from comparisons

ri1s




EXHIBIT Bll-10Continued

L%

NORTIT PARS[SOUTH PAR-[|MT.  STORM=- || APS LOUP
ALLEL LINE{ALLEL LINEj MSVL. IINTER-CON.
NATURAL FEATURES mé Length NQJkenrth No. | Lengthi No. Length
Steep Hills 13 15.7 112 15.2 131 16.1 0 0
Steep River Slopes 15 2.9 16 2.6 17 1.9 123 | 3.1
Rolling Hills 11 10.7 11 11 10.3 10{ 10.1 (| O 0o
Gorges 1 0.6 1| 0.8 1 1.0 11 O 0
Ridge Lines 9 - 9 - 8 - 0 0
* Summit Points 0 0 0 0 0 0 0 0
'~ Forested Land -1 61.4 -| 55.3 -1 70.5 1 - ]10.0
* Lakes 01 0 0| .0 0 0 0 0
* Proposed Reservoirs 0 0 0 0 0L 0. 1o 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
Primary Streams 8 0.3 8 0.34%. 4y 0.2 41 0.1
Secondary Strcams 49 - 49 - 46| - 2 -
* Marshes & Wetlands , 0 0 0 0 - 0| @ -0 0
Sensitive Ecological Areas 33 5.8 1 44 9.4 24 3.6 115 1.7
SCENIC TEATURES
Critical Environmental Areas 31 12.4) 3 12.4 51 10.7 0 0
Scenic Rivers 3 - 3 - 1 -~ 0 0
Scenic Roads 0 0 0 0 . 1 - 0 0
* Scenic Areas 0 0. 0 0 0f 0 0" 0
Gorges 0 0 1 0.3] 1y 1.2 10 0
VISUAL EXPOSURE . ‘ b
Scenic Highways 0 0 0l 0 1 1.9 4090 0
Major liighways 9 13.5 g 13.5 6 7.8 4 113.3
Minor Highways 3 5.5 3 5.5 3 3.9 0 0
Scenic Rivers 2] 18] 1 2.0 3 2.9 0 0
Major Waterbodies 11 10.8 9 11.2 1 1.1 0 0
__Steep Hill Zones J11| 4.6} 10 4,24 16i 5.9 | O 0
ZONING _ .
Medium & high density residential| & 4.81 5 5.9 71 8.0 { 3 { 1.5
Low density residential 7 26.6 7 26.6 2 0.3 10 0
Rural density residential 6 41.6ll 6] 40.5 50 47.3 [ 5 124.8
Conservation & Open Space 5 2.9 5 3.94 1 4.5 0 0
Commercial 0 0 ' 0 0 0] 0 11]0.2
* Institugional 0 0 Of 0 0 0 0. 0
Parks & Recreation 3 2.6 3 2.6 0 0 0 0
* Industrial 0 0 1 0.2 11 0.4 2 0.9
* iixtractive Industry 1 0.5 0 0 0 0 0 0
Alrports - -0 0 I 0 0 0l 0 0 0

RS A e iR .

N e,




SUMMARY OTF ENVIRONMENTAL

IMPACTS

‘Ex BH-1]

=

Approximate

Number of Points

Total Liength in Miles

APS Loop

Line Total Line of Impact of all Impacts
' | T.engths in ' :
Miles

North Paraliel 130 9297 269. 5
Alignment -
South Parallel 130 313 275, 4
Alignment : '
Mt. Storm- 111 2006 229, 1
Morrisvi}le . :
APS Loop Inter- 28 89 63. 9
connection '
North Parallel plus 158 385 333. 4
APS Loop \
South Parallel plus | . 158 402 339, 3

113 =




Ex BH-12

B R Heded

ADJUSTED IMPACT LENGTIIS*

Coeffi- .North Par-| South Par- | Mt, Storm-
j cient allel Line | allel Line Morrisville
EXISTING LAND.USE . _
.{_Urban 0.1 0,2 0
Developed Clusters 1 1.1 2.7 0,7
Institutional 0.1 - .0
Parks, Recreation & Nat101_1a1 Forestsl] 0.67 1.7 3.4 0,2
Orchards ._ - ||_0.67 1.5 1.6 0.1
' PROPOSED ILAND USL .
High & medium densuy residential 0,67 7.3 7,2 7.6
Low density residential : 0,33 2.5 2.4 1,2
Rural densitly residential 0.33 8.6 3,6 19, 7
i Potential Parks 0,50 - - 0,1
___Conservation & Open Space 0,50 | 2.2 2,7 0,2
.NATURAL FEATURES : . ,
. . Steep Hills 0,67 i 10,5 10,2 16,1
Steep River Slopes 0,67 4.4 4.2 1,2
|__Rolling Hills . 0,67 7,1 6.9 10.1
. _Gorges . . 0,67 0.4 0.5 1.0
Forested Land . 1 71,4 65,3 70,5
Potential Reservoirs . , 0,33 0,2 0.2 0
Rivers _ B 0,50 0,3 0.3 . 0,2
Primary Streams 0,50 n.2 0.2 0,2
Sensitive Ecological Areas ' 1 ) 11,1 . 3.6
SCENIC FEATURES _ ‘ :
Critical Environmental Areas 0.67 8.3 8,3 10,17
Scenic Rivers 0.67 - - -
Scenic Roads 0.67 - - -
Gorges 0.67 - 0,2 1.2
T
VISUAL EXPOSURE o
i Scenic [Tighways e 0,67 - - 1.9
l Major Hiphways - ' 0,50 15. 0 15,0 6.4
Minor Highways - 0.33 - 1,8 1.8 3.9
Scenic Rivers | ' 0,67 1.2 1.3 2.9
Major Waterbodies 0,50 5.4 5.6 1.1
Steep Hill Zones . 0.67 3.1 2.8 5.9

* Adjusted lengths include APS loop. Coefflicients have been applied 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.
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XTI BIH-12 Continued

Cooflfi-
cient

North Par--
allel Lince

R
Sonth Par-

allel Line

Mt;- Storm-

Morrisville

|ZONING

Mediwm & high density residential 0,67 4, 2 5.0 8.0
Low deusity residential 0,35 ...8.8 — 8..8 0.3
Rural density residential ) 0,35 N 30,9 42.0
. Conservation & Open Space 0. 50 D T R R 4.5
- Commercial ' SO T 01 S U ¢ DR MR NN O P00 0 —
Parks & Recreation 0,00 1B 1.3 0
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1PAB

LINTG

SITING CRITERIA

AVOm) | MINTMIZE TMPACT DELSIRED o
| OR LOCATION
| CROSSINGS OF

TRANSPORTATI

™

Niaior Bighways

L‘"TSTIN( L.AND
Urban 4
" Developed Clusters I
Parks, Recreation &
National Forest
State Uistoric Sites ,
Proposed Nat, Histor ic Ditew
National Historic Sites
Communications Zone 5
Airfields '
Structures
Radio lowor S

Conmumnercial
Institutionad
Trails
Orchar ds

Railvoads

Pipclines

E‘vi<*t~'ng Trans-
migsion Iines

Tivdustrioi
Extractive
Industry
A ife Matna o vant

S ens

P‘ROPOSL&]) LAND
High & Med, Den. Res.
Parks & Recreation
Potentlial Parks
Airports

.-»..—-..,—

) U

I)
L.ow Density Hohuh ntial
Rural Density Residoniial
Coormmercial .

Institution:)

u"i

Parkways

NATURAL WIATT

it Steep {1iMte

Corges

Sununit Points

Takes

Marshes & Wetlands
Sensitive cological Areas

Steep Rive: Slopos
Rolling Hills

Ridge Nines
Iforcsted ana

e

eVl

P eapnsed 1
Poteniial W

CRiverd

“'j"‘u gt

.
,'{ 'y J.m ary
e vdar

Conservation ard Opeic Snnce
|

Industrial
Airport Oriented
¥ovirace, Industry




EXHIBIT

BH-13 Continued

DESIRED

: MINIMIZE IMPACT
AVOID OR . LOCATION
CROSSINGS OF
SCENIC FEATURES
Scenic Rivers Critical Environmental
Scenic Roads Areas
Scenic Areas
Gorges
VISUAL EXPOSURE o
Scenic Highways Major Highways
Scenic River ‘Minor Highways
' Major Waterbodies
Steep Iill Zones
. ZONING o : : o
High & Med. Den, Res. Low Density Residential: ||"'Industrial

Parks and Recreation .
Airports ' v

Rural Density Residential
Conservation & Open Space
Commercial '
Institutional '

Extractive _Indusf.r_y
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