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 ‘;that nuclear reyresented the more econcmlc alternat:ve, g

”*'The most deta;led of these.was conducted jozntlyﬁln 1965

':f"and Gas Company pr;cr to the ccmmltment dec;sxons fb: tﬁe

‘-°9each Bottom and Salem unxts’ The 5P361f1° P“rP° 3 °5

“=ithl$ study was to recommend the type, locatidn, and ba51s

k ffof cwnershlp for new generatmng capacity to be nstalled

'L1 7J»:ntly by’ﬁhe cempanzes beglnnzng in 1971,; Ccal and

finuclear*un1ts~of 900 MW net output were compared‘from the fff

‘  »@fstand—9o1nt‘of rel;ahmlmty and system~w‘de production cost

'fQV;calculatlons.; The fossml un;t dld not_‘ncluae the>cc%

‘,@Eij ceal andzash handllng faczlxtzes or stack.helghts whfchgf*f
k e?locatxcn of the plant._ Moreaver, the | .

‘fenVchnmental equlpment whmch after 197e%began;

A fcss;l fuel plan Wi

1990 perlod.-

*ﬂfby‘thladelphla Electrlc and the Puhl;c Servzce Electrzc i;;;;f










' populatlon dens;ty and

or -Ogy costs of transmlsslon rlghts-of-

























such construction as

undertake preliminary to the final
















Documents Related to the Decision t
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‘,:use  f‘the product by the flsck of a swltdh. 

‘ k~EVery"ther‘indust:y, 1 belleve. can schedule}jflf 7§* 
'fszts se:vzce,iat least 1n.soma degree, an& ,~”.,“

same measnre of contxol over the‘f pEm

H'extent £ use of zts product.k In thzs
ndustry there can be no rejectzon of

5{fj ;patrana§e orrdelay in prov:d;ng the serv;ne ,ﬂff

customer has been connected to

The capabxl;ty to serve must

:fthe system.;

)ffhave already been<provzded in advance.;fo7‘~

‘"fflt ose :ppl;cable 1n most other Lndustries.ag.

‘Tﬁkktremendous growth Ln electr;c usage

" amount1n“to an approxxmate doubllng every

faecade Whlle a tr;bute to the electrmc

' "-g_power 1ndustry s}performance zmposes a

‘r gfgrow1ng reﬁ°onsxb111ty upon the 1ndust'y‘

The contlnually greater use cf electrxc,x~ f7* 






ervices bears directly upon the Nation's




* ELECTRIC OPERATIONS
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ocuments Related to Reappralsalsgffj5f,

of the Decision to Build the

leerlck Generatlng Statlonﬁ'




"Excerpts frcm the Envxronmental Report

Revised) to the Atomic Energy. Comm;SSLOnu*‘

or the leerlck Generatlng Statlon (Mav*




Phxlad lphna Elecmc Campany progects that tha summer power demands in 1976 aud 1977

will be 8,110 and 8,630 megawatts respectively which wiil require at least 9,164 megawatts of
- generating capacity in 1976 and 9.752 megawatts in 1977 to meet the summer peak demands and
“maintain system reliability. Presemiy 6,137 megawatts of generating capacity are available, The:

,scheduied increases in generating capac:ty are 3,309 and 4,364 megawatts by 1976 and 1977
- which resuit in total installed capacities ‘of 9,448 and 10,501 meg‘ watt: 877
respectwely (see Tabla 1 2.' Included in the net. capacsty additions | the menck No. 1 and No.
2 Units, which are’ urrently ‘scheduled for service in 1976 and 1977 ‘and the retirement of 344:;’,
fmegawatts of old fos_‘ I ﬂred capaczty The load and capaczty data ars. from the ennsy{vamaﬂew o

i nhout the: L:menck Generatmg Pro;ect. Phuladelphna Electnc Companys mstalted resewe‘:'_
B -,drops to 281 megawatts (3.5%) in 1976 and to ~239 megawatts (-2.8%) in 1977 The installed
.- capagity would fafl shcn of the reqmred resenre by 773 megawatts m 1 976 and by 1 361 megawans e

‘—f‘reductzcns,and load curtac!ments whenever pewer m-:pcm needs exceeded the netwurk transferf‘ ‘
vcapabnh;v and the avadabdzty of surp(us power from other compames. AR e =

Generatmn reserves (the amount df mstalled generatrdn in excess of the pro;ected system load).~ e
are an absoiute requlrement to rehably serve customer load. The reserves are required in orderito
have sufficient generation during the time of unantucapated loss of generatron facxlmes and' extreme
g ‘!emperature vaﬂauons. Reserve generatlon s a!so'requ:red inorder that equipment may be Temaove:
~from service to perforrn reqmred maintenance. and, for nuclea‘_ nits, fuel reioadmg The des:gn fave

‘a

- af reserves is theﬂ, ninimum: 'mstaﬂed generatxon in excess of the system Idad whsch wsll mamtai.

Electrxc. Compan (ts a membet of the Pennsylvama-New Jersey-Marvlandf
,lnterconnectxon_PJM)‘” Interconnected compames reqmte fewer genarating facilities to maintain

" individual system reliability, and larger generating facilities can be installed to take advantage ofthe

‘economy of size HOWever. the Phnladelpma Electric Company 15 in-a reglon where ‘most. of the £

3 units in sefviee are 26 9% in 1976 and 27, 8% in 1977 Wath the de!ay of all scheduled iarge PJM,%

T 'unnts (400 megawatts cr more) by two years, these reserves drop 1o 6 2% and 12. 4% in 1978 and o
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Power and Light Compa,
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w Pany and Potomae

- of about 20 million in a 48,000 sq

- Pennsyly ania, almost all of New Jerea
the District of Columbia, and a sma

‘agreement which provides for operating the buik p ver supy
tegral part of the total Pdm system, and for operation ;
q,t,e,-tq-mmu‘terecqnqr\nic dispatch of generation and t

"'d"efiéien.cy ona




‘ Alternanve s:tes for the Lxmenck Umts 1 and 2 must be cnns;déred in the present tzme-frame ;
S tF‘rst. and paramount, is that relocating to an alternate site would incur at least a twc-year delayin
- the servica date of this project. The 19786 and 1877 system requirements wauld not bDe met and

customer service would be affected Seccnd, the Limerick site was salected after. intensive study
as the site which wauld have the inimum enwronmentai and economic nmpact of the gvailable
options. Any altarnate at this pointin time. has nat anly greater. transmission reqmrements. ‘but alsa'
~ increased costs: associated with xrrecoverable funds expended which are umque to the Lxmenck site
£ ‘These :rrecoverable costs wcuid be apprcxzmately 60 mriimn doﬂars. . L i

_ j:"a 2.2 Alternate Sstas for 1978 Sennca

Poss:hle altematwe sites fcr 1978 have been evaluated as potennal sites fcr two nucfearfueled
i generatxon units. In addition to the lmposszbmry of meetmg the 1978 and 1977 systam’ reqmrements.‘-
...~ each of these sites not only requires more transmission than Limerick, approximately 60 to 180 miles
. T mare than Limerick, but also would impose severe economic penaities on the apphcant s systam an
st 7 its customers. In addition to approximately 60 million dollars of irrecoverable costs, the new sit
RN B fcapttai costs will be from 45 million to 80 million dollars graater than atthe Limerick : sita. In add:tzon,{«
ithe absence of the Limerick generanon in 1876 and 1977 w:ll reqmra that unecouom:c generaud
. A ‘mposmg a 96 mdhan dollar pena(tv‘ G e BT o

Thus the‘ tai economxc penalty for an aitemate s:te is from 201: m:{hon ddifars o 236 mm:on :
-’doltars. Table 8, 2.1 summanzes these penalues. 'g L e e

Table 8.2.1

Ecunomtc Penalty for A!tamate Stte

L ‘,‘,V‘Penalty, Comnared o i.zmenck 1

860,000, coogf S
845,000,000
| ;zsss ooo,000

szm 000, ocoj’j 1o $236,000,000

e In the prace s‘“éf S'ele‘ct‘;’ih,gft‘hé Limerick si g neratmg«
- f»,statwn, Ph:iadelphva Electnc Company made a ccmprehenswe study of fwe altematwe snes el

e e in the fmal analvs:s. The purpose of this study was 1o estabhsh bases for compéns:on between sites
v ‘and altemanvesm order Qo evafuate relatwe casts and reahszxc methods for the deveiopment of eacih :
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could not be made avaﬂable for serwce"“unt;l 1378-;at the earizest,secéuse of air quality.
‘coal does not offer a wabie aiternatxve. Indeed zt has been necessary recently 0 ccnvert i

: reg "anons.,;l‘he App!:cant is a pamcxpa 1t in tha ownershxp of the 1600 megawatt'mme-mou
- Keystone Plant and the 1600 megawan C‘.onemaugh Piant in Western Pennsyivama The posszblhty
- of addmonal mm auth ' :

Lt year They are nct de
:'.Lbase load fossxl pr nuc

',éﬁ the thermai efﬂmency of base load steam. generaﬂon Thexr extended use
I khave a s:gmf:cant adverse effect on fuel suppty and pnces. B -

_ , Snmuar cxrcumstancesj;
~the possibility of obtaining =







electricity to be generatedv hy the : unit
buiit as_a replacement on the Apphcam s syste

mammg i< be expe ded are assngned to the totat casts cf Lsmenck, The costs alre
1es ,ccsts cannot be. ehmmated by abandonmg construcnon of thig’
' ce of e!ectnc generatmm Thesa costs, there re, are "sur 15:
nd bring the: unitinto service are. relevant
when decxdmg w ether Lxmenc ‘should be completed replaced by an
ating ‘

: . Indeed, this is exactly how capital costs of
hear, generat:on on a utmty system. The cost of -an o >
ot o of a new umt thh aﬂ the' capxtal osts mvolve

: »T,e‘ apital costs shawn in the tabl or th He oil-fired unit have heen estzmated an the basns of

at has been prepared for a possible ail-fired unit which would be in' service. by

The capatal costs have Heen converted to mills per | kilowatt-hour on. the basis of 7,000 hours -
3 -Thxs tends ta understate the cost advantage of the nuclear umt. ‘Qver its useful life, the
' : 3 an oil-fired unit are likely 10 decline much more rapsdly than for a nuclea
units of an ‘elecmc utitity’ system are ass;gned load in: accordance with thel
for any given increase in load ‘the next lowest Gost unit is assxgned the
ost important incremental cost factar is fuei cost. Since fumre oil. pnces are’
expH 0] idly. than nuc!ear fuei prices, and newer fossil fuel units can be expected -
to have ‘better thermal fficiency in the future, the ‘annual hours of operat:on far. the 'n!-fared
twe are hkely‘to, all more tapidly. Therefore, the capital cost r
0 er: jan shown here Nevertheless. o] be'conserv‘ tive and fch pu .
ciear and fnssﬂ fueled ‘umts will ha

, our also undefstate the advantagei af the
‘ . its fuel costs are expected to risa, if at all, mu
: te at which nuclear units are installed shou!d
oil supply could be expected 10 acce!erate ‘the ns
e prospect of aszgmfzcam reduction in oil pric
ds to under; ta‘ 'the‘nuctear‘adv r ta




e Should it become necessary 1o replace the capacm/ of anerlck w:th on-ﬁfed gerieratlng un s
the earliest that such a unit could be brought into service is January 1978. During the period
7':;1976-4977 capacxty and energy ‘would have to be provided, assuming they are. ava»lable, 10 -
‘replace the capacity and. energy expected to be supplied by Unit 1, scheduled for 1976 and Unit

- 2, scheduled for 1977. The Applicant has conducted studies: which identify the sources and cost e
- “of shortterm repiacement powerwhxch ‘would be required. Forthe 19761977 period, replacement =~ e

:  power wauld cost an extra $96 miilion which must ba added to the cost of the oilfired altematwe. e

S - Short term: replacement ration would be: supphed by more intensive use of existing plants on -
©the Applicant’s and the other PJM member systemns. As indicated earlier, units are assigned load on e
rthe basis of cost with' newer, more efficient generatmg units baing loaded first. The ingrementin =~~~

~.. generatian required by the absence of Limerick, therefore, wou!d greatly sncrease xhe generatmn o
‘ ;ytsupphed; y‘the lder !ess efﬁcxent and hlgher cost umts‘ . . : L

The absence of kLtmenck therefore. wculd resu&' a"reqmrement for an add:taonal’za me{hon

o barrels of oil'and substantial amcunts ‘of cdal for the 19761977 periad. Apart from the difficulties

- which may be encountered in obtaining the needed increase in oil supplies, it is likely that sttﬂ higher -
prices will have to.be’ paid:t obtain so large an: addntmnal ‘quantity of ail. The above esnmate of the
ost of repiacement energy ‘based on current ad pncas is, therefcre, conservatlve."‘ : -

: nmpanson of the dnrect costs, :hat the l.m'\em:k'r hu,j,ear umts are"‘?
i 3 i al effe ‘
,_\are included.
















in pnce} The cher tha e!asxiczty (the less respanswe demand 's,;to changes
. the greater the benefrts exceed the actual, ﬁnca. E!astimty of demand for electrici

ncreasad il pnces are‘ nat hkety td be cdnfmed to the parz ular utxhty cencgmed Thea“ :
: mcraased demand for oil to reptace nucfear capamty wnuid tend to resultin ¢ :




userﬁ Mll pav for that power over the life' cf the plant. The as umptxons mad ‘are itemized
The hlgher present worth vaiue of power benefitis based’ ona 7,25%'3{131' ax discount kra;e. whu a8
the 1ower value xs based on a 16 5 % befare tax dascount rate. The twc 'pres:en warth vaiues baund

B The rehabnhty mdex is expressad in years per day and as the prubab:hty of occurrenca of ”the_“
L laad exceeding the available generating capacity. This. index is based on the “loss of load” reliability
the Federal Power Commission’s 1970 National Power Survey. The calcuianons
i used to determme the above index followthe prnceduras outhned inthe 1370 National Puwer \

o and are in aeccrdance wnh AEC reccmmendaﬂons set forth in the Prapused AEC :u:de

, Another Way of phras;ng the rehab:hty mdex of 1 0 years/day fur 1976 w:th Lxmenck_‘Umt No
the load exceedmg the ava:iabfe generatmg capacmf isone day in ten yea










FOSSIL - NUCLEAR 'COMPARISO :










i tﬂly'590 acres, such 1aad be

X4 ing situata as follows
nvnimerick Township. p

90 acros in Pottogrove Towus

thcrefbre,

"Agri«ulf al" nnd are,

subjece co tho provisio

‘uaicipalities Planning coda, Act of Jul
VI, s ) 3 P.S




"Sect,ion 619. Examptionsa-‘l‘his arnicle h"‘ 11 nct;

apply to any existing or proposed building, or
extension thereaf. used or to be used by & public
s uedlity corpdoravion, if, upon petition of the

o corporation, tho Pmm"y‘lvan:.a Public Ur.ilir.y (.om-»f' el

migsion shall, ufcec a public hearing, d

the present ar uroposed situation of x;he'bu:.ld:.n‘ e

in question is reasonably nacessary for;
onvenienca er walfare oi‘ the public. ’f




cod :ha.t., during the course of his vuscimanyk" the

aph, . the stion! 1L
lude pourim, r.he ,.f.'oundauon ‘for,

ation of;, ‘any portion of the pe

the szt'.e, but does, 0% include}

: S:Lte exnlora'cion, s:!.te excavat
the ' sito for construction of f-h ;
dmg the, driv:.ng of piles,. and

construcnlbn of raadways, railrcad ..pur* and
transmissio; _lz.nes, B :

"(3 Consbmction of non-nuclear facilitias SO
uch as turbo-gencrators and turbina’ buildmg..)
iporary. boildiapgs {such as gonstruction . ,g
.:‘equipmem; storage shed.s) for use in ccnrxecuon R
with the cons ruct:.an of che ra.c:xli‘.;y, aud :

(L) With reepact ta praducfiovx or. util;
i faczlities, othey than tasting facilities
ved to be. licensed: pursuant to Section 104 a,
tion 10L c. of the Act, the. conscrucuon of.
gs winich will be uSed fax as tivities othor
) tion of g faeilicy. ami whi:.h mn/ i
hou e a facilit.y ! ‘ s




s br:.ef" f:n.ed' here:.n stanes thavapf'licant will

:'pplicant
S and, prior to“r.h, issuance of an AEC

sconst.i "ct'.iqn ,em:.t, will prdceed w:ith tha construction of“‘nly thos

ci.l 't'.jr, includmg ‘ouilding"" . wha.ch'_ it. may




The record. shows that applicant", 'propascd ganerating scation

,ahe Commiss:.on f.‘inds and determines ‘chat tzhe si'ces selecc “d”by apx:ol:u:m'n;1
: f‘”‘ ”“‘ ‘Propose seneratins statiun building andt o pmposed*‘ t




t is ereby decz.ded r.hat- tha propnsed situation “
L a genarat:.ng s tar.:.on bu:.luing anct cwo f “
*-rox. hundings on Philadllphia Ehcu:ic,«ccmpany’S:

roposed I.imer:.ck Generat.ing Star.ion prepert? 1ocated et

.d.n Lixnerick Toun.:hip, Mon:gamory Ccum;y. a.‘ maro mlly:'
g*‘,‘sat _i‘arth in the recard of the :Lnsuant applicaninn, o

: ,f;‘s'aascn‘ably necessary fcr thé convem.eaca or weu'ar'

i 'o!.":tha? public, sub;nct to t.he following condition. g

: at the Philadelpbia Elect.ric Company as

Sc ‘Vh in ;!.ts testimo f v

: zh : proposed buildzngs‘ i.n an‘ accepsabla rch




from the 'F:.nal Env:.rcnmental Statement
L V' the ‘Atomic Energy Camm:.ss:.cn' : S
‘d to the Propcsed Limerick Genel
: «‘(November ; "73)







e

;papulat ion growth and an :.ncreasmg per cap:.:a consmpn e
; ’_of electricity constirute a situation that has existed in z:he north-, Sl s
a_\\e.ast:e:n regiun of. che United Stat:es for qnit:e scme t:ime.., = i

Bl ‘:"J.‘hei_ h:.ladelphza Elect:ric Company s system pe.ak 3.oad has been in-
 -creasing about 6% per year compounded., Table 9.1 shows gotal in= .
+ - stalled and available electric generating capdcity (both base’ load
- and peaking pQWer} ‘and peak power demands. for 1961 through 972
et and planned new power genera:zon, ptedic:ed peak demands, and- firn
purchases, as provided by the applicant, for 1973 through- 1980.1
. In the years 1967, 1968, 1963, and 1971, some voltage reductions .
: a;and vaiunta:y custome: load cuxtailmenzs ve:e in effec:.,,  «,;;_f:~,v*;*

e

e CIn the &ecade 1960-197O thc nnmber‘of :esiden:ial cuscanzrs scrvtd'(f'x*~;-w
3fﬁahy the applicant grewxl.sz per year campaunded - f:on.abauz 913,000 o
ot 1,070,000, applicant expects a campardbleAincxease dering o \
- the next decade. gxilnwatt~hcur cnusumpcion per residential cua:aner e

. in the 1960-1970 decade rose about 5.9% per year ‘compounded, from

~;;‘j13373 kWhr per residential customer to 5990. As a result of cuntin~V,,

- uing impr 'emenns 4in pe:~capita income, average ‘annual residen:zal ‘
”‘{-;cousumptxnn is. axpected £o. inc:ease to possibly 10 000 kiWhr by 1980 1 i

tngffCSV er ial“éhé”’"dus:r 1ial use of elec:riclzy‘rose 63 ey iit"z""
"Lqpounded in the4applicanc s service area during 1960~1970; ' e
”';appllcant;expecns*a awch at a s;mxlar ta:e in :he next. decade.@#; e

H:ﬁ‘,ﬂrhe applxcantfprogec a: hlS summer: peak demands in‘1976 and ot
1977 will be 8110 and 8630*MW, respectlvely, requzring generacing ﬁ“’ D

_ capacities in thase two years of at 1 ast 9164 and 9752 MH €0 mze“]‘ﬁi;s'

'ff:he‘summ‘ :4emandswand7maincain syscem reliabwlity. ,; o S

‘;Presencly,'6137 MW oE genetaclng capacity'are installed.. The sched-

- uled increases in generaczng capacity are 3309 ‘and 4364 MW by 1979

;and;1980 respec” jely. Included.xn the net Qapac;:y additions are'

- Limerick Units 1 and 2, which are currently scheduled for servic
*_'1n 1979 a%d 1980; and- che recxremen: o£ 344 MW of fossil—fueled 5

‘:4 f';In\nrder~:o‘meekfthe‘expandzng demand eff;c;ently and etonomxcally,
. the ser% rating capacity now being added to the applicant’'s system

- is inithe form of largar units than previausly installed.l; ‘weve

. che probabilicy of -unscheduled outages during the early yea
nffiogeracxon ai*these larget unxts is signzfican:ly hzghet than







meacurzty, , : ¥ pE b ker

ideration Ln;gaging :he effect.of a delay in Uni: l especzally
iin view of: the fact tha: wi:hout uui: l, these ‘large units will -
: 2dly . inuous periods in
2, T ; _e[opportnn _y fcr s:heduled mazn:enance -and
Finc:easin the“prabahili:”fof unscheduled aucage pe:iads

L apeak,demand frcm 1961 thraush 1972,.the,applican:'s
""-u.;CGcal system capaclty s planned through 1980, and both the appli-
cant's and the scaff's prgdlgted demand through 1980 are.shown,in ;
9.1 and plotted in. Fig., 9.1. The staff's: ptediated loads
< ‘tough(l980 (one year beyond the scheduled staztup of
‘on an extrapolation of a smooth (best fit) ex~ e
; Ty hich”was?fitned,taivaluESIaﬁftheJA?plicanc?s;;
‘ac:ual;peak 1oads for 1961 through 1971. The curve shows the
t .1cant‘s;pasc and future peak loads, the relation=
t Y - capability to the peak loads,,
ud ;:eserve margx 'that remains. It is noted that the 1972 ~
;;peak demand teportadAby‘:he applicann does follow the. s:aff‘s R ”~;_;_k,
‘5lpredicted.demandA;urve as ' shown. If is. recognized that the staff‘s“ g
. extrapo atlon~a yredicted demand may,not truly represent the o e
" applicant's. futyre demand increases. However, the differences
~ between tha: staff's exponential prcjec:icn and the applicant’s :
'?predxccicns are such that the staff coricludes that a two-year .
. delay eyandk1977?w111 not presanc,an intolerable situation. A
| delay greater than this without additional power could result in a
/Vf;;reserve deficit.. These condl:ions would Ampose upon che.applicanc,
;and ultima:ely upon his customers and the economy of the area served, S
vf‘some addltzonal ‘¢ost burdens as wall as ‘adverse envmrnumancalheffeccs. y;;\;&*
~The ££'s extrapolation of predzcted demand basad on the applicant's
ast experi:ncz may - not- truly trepresant. the futur: demand increases. .
,However, i is noted that the 1972 peak demand reported’ by :he applican: -
: predicted demand curve, as shown. : ,

‘;aThe natlo w1de standaz among u:zl :ies fnr acceptable systeu re
15 to 25% reserve ‘in installed gensration
femand - the ac:ual percencage depending on
'.,;the Sltuaﬁlﬁn""‘f ,,setve margins‘af about
o207 ‘should ! f 8 ’







Th applicant is a1
- New Jersey-Maryland (PIM) Inte:connect:ion. ‘In 1972 the. a.ppl:.can:

e /;ﬁ;.ice arga is “shown in Fig. 9.2, ‘and the t:cCaJ. t;ransm.ss:mn systzen
" of the PIM Intercomnection is shown in Fig. 9.3. The member com-'
"~ panies of PJM also make up the Mid~Atlantic Area Coordinac:.ng

e ];Group {HAAC) .v{-.Some'de:ails of bo:h the ?JK and the MA&C are dis-

”\{“‘-‘FThe purchas ‘of,power frum at:her: sources daes noc seeu td be a Fag R D
- 'practical means of satn.sfying the capacity needs of the applicann. i

mber: of a power pool known as t:he. Pennsylvan:.a- “

' generated approximately 18Z (6137 MW) of ‘the PJM power pool's total

v."‘vf‘»ﬁ"lptoduction of 36,589 MI. The PJM members and their net. seneratinz., i

~ capacities are shown in Table 9.2. Each member's geagz:a.phz.c sez:vb e

‘The uncertainties of capacity expansion being planned by utilities - et S

 external to, but ‘associated with, the PJM and the steady ex:ensicn, SRR
v of demand in these. uc;lit:y service areas make dependence ‘on’ t:hese. Sl
' external power sources questionable. The. overall growth pattern
- of aelectrical energy use in the nid—At:la.nz:l.c region of the United
States is such that this ‘additional capacity will certainly be
e ‘necgssary within about one year of the proposed operatz.onal dates G
. for the- Lmerick umits, even if all other tegional c.apa.cit:y e::p:nsionf}rf e
" which could be g

nsidered by the applicant as a source of base-load .

i powg:: p:gceede as. planned. ’rhe history of such planning indicat:as
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?h:.ladelph:ua. S1le ;:.c Co any Enmrament.z -Repar’l: - gon=
struction Permii Stage (Rem.sed), Lz.memk Genemtmg St:ataan




- nscrucczon sched
on‘of demand 1n this area make depend c
0a ,power souxca highly questi nab

1nuatzon of the Tecent g :
of ccnscruction b




1g apab; gy is :egax:ded as necessa.ry, . ther
B ’:he assumpcion'thaﬁ other utiligi s will h

,sta.ff ’s load forac:ast: and s:aticn cnnstzuctianf'1“«:‘
1 .1}, the power genmeracing ‘capacity of Limerick =
jtacion will be needed in increments that would be =
the ;0 units, one each in 1979 and 1980, assunu.ng' hat -
_:he p:esem: zeported pea.k.-laad gxowth rate continues, The a!ppli-‘ :
cant: ks"alz:emative to his proposed two nucleazf-fueled generating
; ts at Limerick is. the construct:ion of an oil~fired generating
n at the ‘Lz.mgrick site. The staff has considered both an
red and a ccal—fized ..-.usion a:‘chej Limrick site, G

’,',Relccat: B.’Of t:he ‘st:ar.:.on would undnubtedly Jeopardue the appl:.- WL
' ,i"“cant: 5 capabil;.ty ‘of meting power. demands in- 1979. Regulatory
_*appzovals ag-all. levels of gcvernnem: requi:e. a pe:i.nd of eigh: at
wmore years :o__ lan and construct a. power statdon at a site and
jbeg:m aperatz.ou L Tnerefore, re‘placeme.nc capac:z,:y far. Unit 1 cnuld
‘ i a:.lab B‘hefote a&aut: 1.981., and s one-yea.r ghaszd delay

ff,j;t:he late 19‘7 :
- applicamc. Even i
- th wdscing int ’ccnnegcions may not he. adequat:e m ca::y :his

. k_‘y'l'he appllcanc 3 : , , v:
jfct cons:.dera“:.o -prior to selectz.on of che "Limem.ck site 2 ;
2¢ ' pt: These alternatives. are ::e.vie.wed and. as esse ;




,CES\ o ,evaluatig ”txous si:es for vhat is ncw'known as’
merick 6 ating St ation predated both the National Envxrun-
. of 1969 as well as the ‘revised Appendix D to
: le CFR Pa:t 50; C 'sequencly, the sglecticn ‘process may ‘have’ heen_
5 *somewha differe"”than that used if the evaluation were made today.
2 ' , “subsequent to: promulgation of Appendix D to 10 CFR
applicant. revieved the overall site evaluation and
o on : in view of this legislation and concluded . tha: e
' the original selection of the Limerick site had led to the most Lj o
iwacceptable site from an envzranmencal impact point of view 1"]The
- gtaff has ‘reviewed :he information pplied by the applicant on
=alternative sites and concurs: that'the<Limerick gite was the most
; }'zernatiwes considered from a standpoint of 3
,c‘ ental and;mone:ary costs and henefits.‘;

1mposed_b}.xh:.aﬁplican: vere fcr sy :
nts.“ These c:iteria directed :he.site.study b

o _applicant's service area.. _Within this

vgchasen for’ further study and evaluation; namaly

T‘Tahickon, Hashzngton 6rosslng, ‘and lucklngham i

:inns of these sites are ‘shown in Fig. 10.1. o

v { n the detailed evaluation were: topog:aphy, access
Avjto rcadaand Tz facilmties, avallabili:y of water/supply, ‘1and pro- ,;:TQ
"‘curemenc;costs :general geology and seismalagy, population,den81:y and .

and’ impr ve
the(reac_or vessal and other

ac:cr,;conszdere to be common {sY all site-staticn alternat ves.were
| cons ructlon,«in*pvant roads and railroad installations,‘
;in«planc piping, Eoundacion excavati n; subscacian equipmen: pumps,
and auxilisry powe: znstallanions.ti e ‘ -

The sta ,_at on of alcernate sitesvfor :he Limenick Generacing
;S:atzon inclu,‘d ch‘seﬁpraposed by th’Vapplzcant (locations marked
: yrs ir . 10.1) as well as. some ccns;dera:ion of the
‘,: jpatential for locacicn at mora remote si:es., It was apparent That o0
. each of ‘the sites has virtually the same. potential for local (immedla:'\‘”“"
v inity) adverse cuvircumental impact, and those sites farther from i
j ch“‘load‘cen:et (the region including. Philadelphia, Bucks, and Moncgomery _j
- Countd Pennsylvanxa) also must be charged. with the: additional adversef
onomn nd envir nmgntal impaccs assaciated with longer: t:ansm’,sion :
. lines, access roads and railroad spurs, It is natad‘thatrthe DREC may
e supplemental reservcz: for scorage af wa:“
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ufazms'winh bordering.wcodlands. fThe ugper'nelaware ,
:Artzfzczal.rsland near Salem, New Jersey; and is :he

e the proximxty of large populacion ¢en:ers, :he ‘Ciey
;gaﬁ Philadeiphia is within a radius of 50 miles from Salem, 40 miles

o Fine o ,‘,hickon, 35 miles from Linerick, and,dbou: 20

E'm;les from Buckinghau‘ucun:ain or thhingtnu Crossing. Al e

' the propased-alternate sites in the Delawars Basin above ”lfj;g; 
no class;fied as rural, there are sona.p:edic:ions»j'

ifor’those sines near ﬁ Philadelphia and‘uith ready access to free—
£ In e,assessmen: of the 1mpac: uf the very small routin““

f,;:durzng their traﬂSPQIuatiQn) ftbm,the Limzrick Generatlng Station, «rr""
;.““the.calculationnhy’the staff supports the predictiaus:hat the toral S
V;fannual;pogulation:dose withzn SO-miles 4s less than the normal'annual‘ﬁ

oo Eluet n i the dose this population receives from natural adiotf;”
;f*actmvity An:th 3 ,This gredic:ion also holds for eqch af‘the o
,f alcernaze ait ’_ i FeE S S







The c¢ant could consider the alternative of coal as a ‘source of
. eaergy for the Limerick Stacion. In spite of
- coal-fired plants cver"‘a;vailahle,'-[wa.,tf:'er‘-,<:‘gdled; nuclear
from higher thermal efficiency, Licant's choice
‘plant seems well founded because : foll .y
1. Although the capital costs of a fossil-fuelad plant are currenely
- 2bout 20Z less than those of a comparable sized nuclear plant,
the long tern, overall costs of energy from A nuclear plant are
much lower than those of a coal-fired plant because of much . |

- able for such high-sulfur coal, and several of the spplicant's
. ¢oal-fired plants have been comverted to ‘odl-fired units in
. Teeemt years €o meet State regulations on sulfur emissions.?

~The -use of coal at the site would require unit train ship=- = oo
ments from distant _sources, such as West Virginia, and the T
- differemce in fuel. ‘transportation is significant. A station
- the size of Limerick will operate on about 80 to 9Q metric
‘tons of nuclear fuel per year.* On the other hand, a coal- -
fired plant of the same size would requize up to 4 million
. toms of fuel per yearl and 100 acres of land for ¢oal storage

. % A oine-mouth plant, such as the present Keystone Gemerating =
. statiom, operated by the Xeystone group of the PJM power pool,
s - Bear coal reserves large enough to support plant operations .
 would be required. Such sites are not readily available, and
. electric utilities located farther west near the coal fields
I3 Pemsylvania are finding ir mecessary to plan for nuclear
_capacity.! The applicant does not. now Bave a site £for mine-
- mouth operacions and has stated that ome would he 4t least

PR

Rep"fted b
of sinmilar g

he applican for Peach Bottom Atomic Pove:




;s-cléoo m.:.lés from the po:!.nt:, whe:e power cculd be in egrat:gd. incu,
. syst ~Although it has some potential advantages, such
as. reduc:i the need for and the cost of transporting. and S
’handling coal in bulk form, and p:oviding for coal an increased;. e
 market which otherwise might be served by competing epergy
. sources; such a plant: would imcur both economic and enviran- T
. rmental penal:ies. The air pallut:i.an control requiremenc
,:epresem:s a subst:an::‘.al casr. chaf: further reduces the initial j i

'1ffnnv1ronmencally,' ; =
: 1"’”‘, pubhs: use, a.nd create t:he abv aus adverse

; :.;S ;,:ahla ka‘s :s:orage an& t:z:eat:mt: facili:ies wm:ld be ot
e _"quire& t:a confom wi:h al.l applicablc Federal, Sc:at:t,' and
L Iﬁ La estm:ad

(o ceup wa:e.r dur:i.ng law flw perioda. If a fussu—
."},fueled plant uith ‘¢ooling towers were used, the consumptiv
 about 40% less tha,n for a nuclear plant

“‘ernam.ve af fuel, o:!.l as a | :
'xhe theml adv:mcage

e 3§ regian of ‘the United St:az:es.':» s
: effacted an npward 'r nd in costs. The unstable polirical situ
5 ; : ing oil, future ocean tanker capab .
] water transpatcacian costs due to more




) »n.  For example, :he’applican st S
firedfbase—laad altexnative ta che Lime' ck Nualear

:The shippzng*and storing of?liquefied uatural gas has in recent

";kyears become commerclally feasible.*

| are hetefore economically un=

’ngﬁﬂsui:able Ear other than "peak; havingz‘purposes. In the United -
;“u_-s:aces, several gas transmlsslon companies are. explnring the eco—
. nomic Eeaszbilxty of importingzsubstantzalnquanclties of liquefzed-
- wide » Ehits :

'»na:ural




_to the apylicanf. fm: a power systen fu::
light—Wat:er ‘feactors. of the boiling water

- f"’press "ized wat:er r.ypes. . Thege ‘reactors have come into common - . ;‘ e

‘use since -1965, and technology for both is available, practical,
‘ jod, and ¢ conomically'feas:.ble‘ E ‘The applicant did got

e wusly ccansider eeder reactors since the te hnology i et
. was incomple;e but might: have considered the high-temperature gas—

cooled ‘reactor (HTGR) if the ecision could have been delayed. ras.
‘ ver, the predicted ‘need for power. and ‘the necessary “lead timi
dess rocurement and c.onstruc:ion required. that the decisio
‘de on the technologica in 1967 and 1968 ' Th
jt: jt:he decis;ton tn plan the i.nst 1at




‘:.ladelph:.a“,mect:r:.c -Cmnpany ,: E‘nvu‘omnenml Reparf: —-':C'arz-
s‘bzmctwn Permit Staga (Remsed}, Ezmemak Gerzaz'at ug Station

,ede.ral ?owe: COmxssz.an, 'Ihe 1970 Natianal Powe: Survey
’»Par:, "II No heast: Reg:.onal Adv:.sory Comittee:. Ly

;Ehiladelphia Electric Crmpany, Ehmmmentaz Regart Oper-
ating License Stage, Peach Bottom Atomic Powaz' 'tation. Un-z.ts.jf,}‘
2 and . ungement 15 Noveniner 1971.,,1 S

"Regv Vnal Vdv:f.so:y Comittee, EZecmc‘i?amer o
v a Report to the Federal Pawe C‘ammsszan, e




' The purpase of this :
- .from the canstruc, on of :he leerlck Generacing‘Station’wi_
" from the prznczpal_al:ernacives, which are o;l—fi:ad ot cc,‘”

S fpawer stacions of equlvalen capac::ies.

2 masts _ron Ecoxaigc mxszs

51»?ane:ized coszs occurring ovet a,30-year perzod fcr Limarzck Generat-‘f
ting‘S:a:ion -and the . and coal-fired plants are given in this sectiang.z;‘k; N

_ , ‘sresent worth" and annualized basis at a discount -
rate of 8.752 pe:‘y’ ;,:The analysis ‘takes into aceount the different
times in.which,caui:alncosts are incurrad and the different cash flow
5pa:terns of annual ccscs for each alterna:xve. Included are anremencﬁ

'qiﬁcoscs, in:e:escs,dnring delay, replaceneuc power. costs, i{ncremental f;,'

o fuel and operating costs, and total czpitalized costs. The estina:ed o
. ‘esst of-a reservoir which may be required is not included in :he capi:al==
‘vcosts because it is the staff's judgement ‘that the reservoir is a

";qg:tain:y at this time, and is mot appropria:é

'~,$e,s:aff :ecagﬁzzes che po:en:ial significance
ch econom;c and envitnnmental standpoints and

‘lpal authori:ie, s:a:ed chac the 587-acr
8 The tax‘income ‘of the
adiately ad;acent ‘to the site are as
chool officials expect a 50% increase in
_nue,for,variuus teasons.v The schoal dis










“would be a- cix:y wage t:ax and an earned wage tax :ha.t :he approxiﬂ- e
S mately:lso ‘operating employees at Limerick would be rcqni:cd ‘to I»”
g ‘pay.’ J_These wage taxes would perntLt: the two K,comt.:f.cs involved to

a Vfurther :tmprove th.e mun:.c:‘.pal service.s to re’s:.dent:s.l_-g

ﬂfQConscxuc:ion of che statzon,and its relatad facili:ics will rcmove L
fwabou:3587bacres of land from the agricultural and forestry clzssi‘w"

: . . The ultimate land utilization of the Limerick site is-
”shown in Table 12.2.% Practically*all of the site uoodland will "
be preserved, ‘since . :he station facilitics will be const:uctcd 1n
presently open areas. At this time the loss of 587 acres of po=
- tentially productive land has only a minimal effect on the land

‘cf'econcmy, because thzs quancity ia small whgn cauparcd wi:h.cha:
ava:f.lable in th

’l* o chis acteag A e
vemestimated 1300 acres to bg i@undated‘ i

;jThe quantity of cooling tower hlowdown vatcr discharge :c R :
; ’Schuylkill Rive ill not: excced 20 cfs, the mixing zone will in- :
. eclude an: area of less than 0.1 acre, the water tempera:ure at the
- - mixing zone undary will vary no more than plus or minus 2 F* fyw
. from ambient, the. resulcing changes in dissoived oxygen conccnr
- tration will be negligible, the increase in’ dissolved solids e
... from chemica discharges will be below levels that would produce i L"'
'Vdetec:able ects, and the: radioaczlve reledses will be limitcd
and: closelygregulated. The staff finds that these conditious
-~ should create no significant 1nterference.:o recreation activi:ies
:4»,vlalong che Schuylkill River.'w * S ‘ ,

;;There wzll ea ccnsiderable visual impacc of chis 1ndnscrial com- Sl

. plex on the.su:roundzng rural scene, especially from the two 507-5;-
o'h;”'qhyperbolzc cooling towers, which will dominate the landscape

for several miles around the station. The. modern design of th

coollnggpo:tions of the plant is considerably better. thanu:ha:

.. >conven*ional industrial 1nstallaclons located in rural areas




© 500V substation
©220-kV substation’

Neather tower




wauld - ult in the discharze of
don of less watex:, : -

' ' : 1 caoling i
g De}.aware R:x.ver Basin costly air pollution - .
, del:.‘v _q’abauc ‘,4 nillian tons vaf




ite preparation activities which bave already oc
Limerick site would have to he repested. .

P Ty

The development of the complete station has caused a reassigmment .
" of 587 acres, mostly farmland aud some scattered woodland. Less .
" than 200 scres will be occupied by site structures, roads, substa-
 tions, cooling towers, etc., and only 7 actes of corzidars will be ..o
" required to connect the suhstations to existing transmission lige - =
" rights-of-dy. -Existing transmission line and railroad rights—of- .
_way will be used for the additional transmission lines requized = . .

© for the Limerick Gemerating Station. A very small fraction of the = -

 transuission line right-of-way (tower bases) will he removed from .

' ies preseat use. The applicant has a policy of leaving parcels of .
cansmission right-df-way for recreational or commmity uses and

o the underground pipeline only for maintemance =

" purposes, thus decreasing the impact upon the land.? The size

will be closed to hunting. From discussions with Montgomery County

‘ ' minor and that such use would not appreciably

" The principal effect ‘on water is ‘the consumptive use (maximum ) oof o
. abour 65 cfs of water (average 54 cfs) from the Delaware River Basiar.
: ~ DRAC and its conditioned allocation of water for the Limerick = . ‘

. Generating Station (Sections 5.2 and 12.5) requires storage of vater .
 during periods of excess water supply to provide for uses.duzimg . .
‘ _water allocated for .

_ periods of when water may be scarce. Therefore,

1 plann



fdischar‘ sx(SectionES 4) 4s in. conformance with Stataﬁand regional
fand che_ ederal}ﬁkter ?alln:ion Contrdl Act Anendmgncs‘ofTISZZ and

lrhe Delaware Rive: Basin,Caumissicn CDRBC) ha; Sta:ed that, et e 7f'v;‘
VT°°k3‘1313n4- :servoir is not built, other compensating reservoirs -
may be necessa

iry for the raplacemgnt of water used by bath the Limerick i
Jand Newbold Island (Public Service Electric,and Gas Company) Power.
 Plants. The DREC has -suggested that a reserveir to supply both plan:s
e :,flocated 4in the Delawars River’Baain .above Trenton on z small
v‘*tribucary'but near the main stem, or a reservoir for the.Line:ick plant -
. could be located in the Schuylkill River sub—basin cr in the Delaware R

. ‘.,"-de.ver sub-basin . above Trent:on. ST L Gl b i W

vuvahe full text of th DRHC discussion on :his suhject (Supplenental
 ‘Comments in Limerick and Newbold Nuclear Generating Stations,-“;‘a

. Delaware River Basin) is included in -Appendix H. The DRAC statas that
. dts discussicn of envirormental: impac:s of rese:v&irs is reptasentative
«,‘}*,anly'and)doesznnt substitute for the site ‘selection and;envi:anmental
.~ statemeat process which would be required if the: reserveirs are
~ determined to be necessary. The discussion which follaws is brief
Teview of th ,DRBC “tatemgnc,wi:h regard cc Limerick -

 71. Casts of ReserVQir

*Q&The staff's estima;e cf the monecizad cnsts of reservoirs for the
St Limerick\Generating S:a:ion over a 30=year period of. operation are
- given in Table 12.3. The DRBG estimated costs based on 1972 prites
| were used (460, 000 000 for a reservoir sgrving both plants, 340 000, OOO
. for a reservoir in the Schuylkill River Sub-Basin for Limerick only, ;f,>t SonEed
- and $35,000,000 for 4 reservoir located in a Sub~-Basin above Trenton «j;*fn?
o ot Lzmerick only) . For the resazvair far jain: planc use, ‘one half af
- the B Hsc'was used coh e PR ' :

12s5 2 Rese:voir sz_ and/Impoundment

_;.“L'Ihe 51ngle reserv ir to serve both Limerick and Hewbold Island ?lan:s
©~ ‘would require a water supply storage of about 50, 00Q - 60 000 acre’
-~ feet which would have a wacer surface axea of about 700 to 1000 acres
",;;(roughly l ~ig.5<sq. m;les) s S \ SR v

:f;} A reserVOir~lacated in the Schuylkill.xiver Sub-Basin far the imerick
. -Plant would _require ‘about 35,000 ~ 50,000 acre feet of wate‘ ic
*i "wou1d have'a water surface,a:ea of 800 to .300 acrea.




Si e

voir in Delaware




. ~ , ¢ " at:e' ‘gsup'ply stcrage cf about: 6
*acre_ee"‘which wo 1d have a urface a: abon

Vo : ~:fsupplying the cansmptive needs
of the powar l.an:: pravide oppoz:tunity for flood control, summer
seaaon’al “fom-.s;o , :ecreational hoa::ing and f.ishing, and

Citn r,.tha uld: be’an‘a, thetic ‘ '

: Direc: Loss V' f Land or Praductivity - The :ota.l acreage 'that: fould; L e

ha’ve to be acqu:t.red' for these resemirs :ls between 1800 znd 00
. aer ,_«‘;‘Ko mineral resour _

: “:t:o 20‘ uﬂe‘s' from any‘ uthanized »area.;
d_ area consists_af privately mad dairy L

;,I.oss,;an ' elocat:.on of~Inhahit:ant:s and uan-nade Su:ucr:uzes ?upula.tiau
- densities in the affected areas are low. ‘Some 100 to 360 gezzons night
! cad. 40 to 120 ‘structures such as houses, ‘stores, barns and -

, o be acquirad. No a:chaealagical ar histuric
Vgrounds voul.d "be affect:ed. L S e

e *f',_.Effect on. W:.J.dl:.fe and Vegetatian - Because of :he elinina:ion of‘ ;
- habitat for existing populat:ious af animals in the inundated area, . -
S there would: probably be a :ead;;ustmen: of these animals in botdera.ng

- ~ areas. The most significant change wauld be in the aquatic orsanism. . e

. Whereas the rapid flowing, cold water streams are most sultable to e
- brock and brmm trout, the pr:oposed reservoir would pemi: ‘the develop-»j;rl e e
e {f.'ment,of. arm water sp. cies such. as bass, pickerel, sunfish, walleye, =

ates "me ‘reservoir would pravide. resting areas for nigrxtory water—

e :-::intmdaz:ed a:e.as

Gl fowl, Ie:restrial 'egetation wculd be :eplacad by aquatic fom' in

. refere : cument provides
thes 'and ocher ea To! jent:al impac:s. o




Q{Ihe>ult1ma:e‘costs‘res tina‘frau licensing the.constzuc:iou an
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