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1 . 1,/ l~11tODUCTI l*

the Atoa1c lnetlY e.G_i. don , • ('.;o..1u10n) Safety Ivaluat ion

keport tD the ..tUT of the app',~(atlon by the T.nn••••• Valley

Authority to conatr 'l('[ aM " pe r a t a the pr~lpOa.d hll.font. Nucl .....

Plant Unita 1 and 2 (IIeU.lonte 1 and 2 or facUity) v." baued on

H.ly 24, 1974. In tht, Saf,ty !valuation Report the ".ulatory at.rr

1nd1cated (1) cnutn ...tur. vould b. uaolved prior to l"~llce of

conetrwc:tlon peralta ••nd (2) additlonal tnfor1llltlon would b. required

to per.it the etatf to con!ir. that c.rtaln cn..lt-.nta ~d. by the

applicant ...t our require..nce.

Th. purpo•• of thh r.!·;Ht 1. to .uppl ••~t the Saf.ty Evaluation

I.eport by provLHn. th. ur.ff'. evaluatlor: ot addLttonal lnto~t!on

eubtll tt ed by the appllcan t II tnc. the 18.\1&\1<,. 0 t the Sa f.t y !val uac. 100

Report, and to .ddT ••• th~ ( o.-.nt ...de by the U.S. Gao1011cal

Survey. the U.S. Ar_y Corp_ of Enlln••r. and the Advtaory eo..ltc ••

on a..ctor Safesuard. (ACIS) In their reporta of July 9, 1976,

Jun. 26, 1974 end July 16, 1974, re.~ctiv.ly. In .dd1tloa, thh

report provid•• correction••Dd expb~t lon. applicable to infot"_t ton

p~ov1ded in the Slfety lv.luatlon _.port. !Ach of the tollov1na

..ction. in thi. r.port 1. nu~.red the ...... the -.etlon of the

Safety Evaluation IlePOl't that 18 beiDa upclatM.
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2.0 SITE CHARACTERISTICS

2.3 Heteorolol1

We atat.d in the Saf.ty Evaluation Report that v. vould evaluate

the r-.!.tive coacentration v.luH uaed in the off.ita doa. ev.1uation

(Section 15 of the Safety Evaluation Report) with r ..pact to the

.ccuracy of the delta-T ....ur...nt uaad for d.t.r.dnatlon of a~.ph.ric

atability .nd with reapact to OIl. full year of OMit. data.

In .-and.nt Mo. 12 to the PSAI. aDd 1Jl • latt.r d.ted Au,oat 15.

1974. the applicant a\lP9Uad iDdlc.t!oDa of the de1ta-T ....ur...t

accuracy aDd ita influence 01l the ralatiw conc_tr.t1oa valuaa. nte

applicant .lao auppli.d acldit10Dal data repr'HIltiq ODe full year of

collection. We have waluatecl the full year of ouite data fro.

Nov••~r 1972 to October 1973. Th. r-.l.tive cODc_tr.tioQ value. d.rived

fro. th... data were .bout 30X lover than tho.. reported in t\. Safe ty

Evaluation L,port for the 0-2 hour period at the exeluaioo dhunce

and for the O~ hour period at the LPZ di.Unee. 'nlia reducUOIl in

the rel.tive co~ceDtr.t1Dn valu•• eonfi~ th. ~'rv.tiYe ..tt.At.. for

the radiololieal .ccident conaequanc.a (Table 15-1 of the Saf.t'1 1Ya1uatiOll

Report) which .r. vall below 10 en 100 l1a1.t••

Th••pplicant .ho furnt.h.u .ditioaal inforMtioo in AII.......nt Mo.

12 tn the PSAI. cODc.nina the para-MDt ••teorolo,1cal f.cility. TIlt.

f.cUity wUl be us. to collect data for u.. durin, our 'SAl. rwiew

.nd during operation of the BeUefonte Nucl ...r Pl.nt. We h.v. rwiewed

• m2 $'. 1 .t_~~_~_
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the propolled location and lut~t.t1on for the pe:rMDat Mtaorololical

f.ciUty. We cooclude th.t the pDeral location and 1Dat~t.tlOQ ••

propoaed .re acceptable.

Althouah our eval_ticm of the delt.-T ..uur-..t teehnlq_ uaad

by tha .pplicant 1N11cat.. th.t it aay not litarally confon to "'Iut.tory

Guida 1.23, we b,..Uew the ral.tive cOllcentr.dOll value. \iliad iD tbe

.ccident ....ly.l. are eOll.anativa ad adaquata for the CoDatruCtiOll

'emit rev1av .t.... thia coaelua1oll U bu&d on the fact that tb8

hUafoata f.oility ....lp iDcorporatM HYeral featuna .uch .. the

Seeoa4al"J' CoDta~t Ail' PurtfUat10ll ADd Cleaup ".ua to lo-eJ'

the doe.. and we haft c:onclu&ad th.t th..a f ..tur.. w11l ac:ee-od.ta

any naaOll.llle iDcr..... 1D the nuU.". eonecmtrat101l value. that

would nawt fm. uaiDl tbe .,ra .oph18ticatad parwAJUUlt ..taorolopeal

f.cility aquip...t.

Ce9I01t an4 Sai!!910J1

Wa at.tad ill the Safety haluatiOG "port that the coaclual0D8 of

our adviaora, the U.S. Ar.y Corpa of b&iDa-... and the U.S. GIIolopeal

Survey, would be pr...tIId 1D • auppl.-ttal report. na..a eoaeluaiOlla

are pr...ted in Appendix I and AppaDdix C.

The cOlleluaiOlla of our .~or. aupport tha coaetualoo. pr..antad

111 the Safaty lvaluation laport. III aclditioD, a rae_tly identifIed

fault 10 tha facility v.tar intaka chaDDal araa 18 d..... cua.ad in the

u.s. GIIololic:al Survay report. Durinl iDvutiaat10na for the iDt.1ea

channel, a afoor reca..ntad thruat f.ult v•• encountared near tha adae
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of Gunt.ravUl.....rwir. Th••••• of .ove_at aDd orientatioa of

the fault 18 eonebtaat with lau Paleoaoie t~toniu. Both the etaff

aDd our cOIl.ultant, the U. S. C.olol1eal Survey. exaa1lled the core bor1Dge

fro. th•• 1DYeed,at ion. and have concluded that there 18 DO bade

to a..~ that eD earthquake .,Ul occur on thb fault and that the fault

Ie not capable .. de.f1llM by 10 en Part 100.

We conclude, b..ed On the evaluation of our cODnltctl ..aluat1OD ead

on our ova eveluaUoG. tbat the 1.01011, ••1.-01011 and foundatlO1l

ena1DHr1D. _apact. of the .iu are acceptable.

. ..,
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DESIGN CllnJ.lA 101 STlWC1URES, COHP(IlEM'1'S, EQUIPMENT AND SYSTtMS

SebaicDedan

We etated in the Safety Evaluation "pOTt that the lumped-.oU

.prins approach can be u.ed to account for the aoil-.tructure inter-

action effecte of tha borated water etor... tank (IWST) provided the

applicant aupplled ad4it1oul aupportina intonation on tbi. approach.

"-endlunt No. 12 to the PSAI. proricS-S edditiona1 idor-tioo to

eupport the u.e of the lu.ped-.oU .pdq approach. Thia 1QforMtic:m

included a co.parative deaerlptioo of the ca.puter proar.., th. eoil

depth, the eo11 properU.., th. fUDd~t.l fnquucy aDd other

charactertetiee ~.d 1n tha _alyeu of both the aWT ..d • dl..el-

lenerator bulld1nl who.. adoption of the l~d",oil eprillJ _tbod

had previau.ly been juaUf1ed.

We have revtwacS thb additional infor.ati01l end bave coaclu4ed

that the ua. of the lWIPed-aoll apr1Q~ approach vill proYlcle III

acceptable bui. for the 1&iea1e: dea1p ot the JWST b..ed aD the

dailarity of the IWST eo11-.trueture interaction to that of • etructure

where ebb approach had prev10ualy be. aDalyaed .d juetifiald by the

applicant.
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5.0 IIACTOa OOOLANT STSTIM AND CONNECTED SYSTEMS

5.4 C9!p01!!nt _d Syat_ Dui@

We atated 1D the Safety !valuatioo lleport that the applicant had

indicat.d that 1nat~t.tiODwould be added to the decay heat re.aval

ayat•• to d.t.ct check valva laakas• .ad to prevent overpr..aurization

of thia .?at... We further atated that thia ~taent vaa acceptable

and would ~equire that it b. doCUMnted prior to 1e.uance of a eon­

.tructioo para1t.

AaaodaeDt No. 12 to the PSAR doc..-nt.d tM. ca.a1t..e. W. Hod

thi. ..ttar r••olved.

5.5 toga. Part. Koaitor

W••tated 10 the Saf.ty Evaluation Report that the applieant had

inelicated that a 1000a parte ~nitor1ns .yat_ woulel be iutall.d on

the Ball.foote reactora and that v. would require thb ca.ait..nt

ba doc....ted.

A_nd.... t 110. 12 to tha PSll eloCUMnted thb eo.-it...e, Wa

find thia ..ttar ra.ol.-d.
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6.0 ENGINEERED SAFETY FEA'l1JREs

6.3 !mergency Core Cooling Systema

We stated in the Safety Evaluation Report that we would require

the applicant to document its commdtment to have motor operated

valvea, with control and indication ~n the control room, to allow

flow from the Low Pressure Injection (LPI) system to be diverted

to the suction of the High Pressure Injection (HPI) system. Amend­

ment No. 12 to the PSAR doclDDented this collllDitment. We find this

matter resolved.

6.4 Control Room Habitability

We stated in the Safety Evaluation Report that the applicant

would document the changes to the facility design relating to minimizing

a potential chlorine hazard. Amendment No. 12 to the PSAR documented

these changes. We have reviewed these changes and conclude that the

facility design prOVide. adequate protection for the reactor operators

in the unlikely event of a chlorine release in the vicinity of the site •

....
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7.0 INSTRUMENTATION AND CONTROLS

7.3 Epgineered Safety Features Actuat!on System

We stated in the Safety Evaluation Report that the changeover

from injection to recirculation mode and the cross-over mode (using

LPI pumps .s boosters for the HPI pumps) of operation following a

loes-of-coolant accident require a ..ri•• of manual actions. We

further stated that wa required the applicant to justify that the

tillle required for these action. va. avaUable and the actions vere

of such simplicity that exceptions to Section 4.17 of IEEE Std 279-1971

could be justified.

AIIendMOt No. 12 to the PSAIL .upplied additional lnfonution to

justify the proposed d.sign. W. conclude that the proposed design 1s

acceptable based on the applicant's information shoWing sufficient

time would be svailable to perform the necessary actiona and these

act ion8 are of a sapIa nature.

7.5 Safety Related D1821ay In.trw.entation

We stated 1n the Safety EvaluatiOft Report that the PSAIL listing

of instrument channels for polt-accident surveUlance did not include

provision for continuou. control roOlll recording of all para. tars

considered eRsential by the staff and in addition that eame wiring

would pass through non-<:1••• 1 equip-.nt. We .uted that we would

require the applicant to COlllllit to nee••sary additions and .-odificetlons

in thu area prior to issuance of • construction perait.

(
!

I
j

~,
I
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Amendment No. 12 of the PSAR reflects these addition. and modi-

fications. We have reviewed this material and conclude that the

safety related display instrumentation is now ~dequate.

,.
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17.0 QUALITY ASSURANCE

17.1 Tenne8see Valley Authority

We stated In the Safety Evaluation Report that the applicant

had recently proposed organizational changes under the Division of

Con8truction and we would require the changes be docUllIented in the

PSAR prior to i ••tUnce of a conltruct1on permit.

The applicant documented the•• chanxes in ~ndment No. 12 to

the PSAR. Figur•• 17.LA-2 and l7.lA-4 of the PSAR depict the.e
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REVIEW BY THE ADVISORY COHKITTEE ON REACTOR SAFEGUARDS (ACRS)

111. ACRS coap1_ted it. 1'eview of the application for a eun.tructlcm

perait for the Ballefonte Nuclear Plant at it. 171.t ••etina. July 11.

1974. A copy of the Co_ittee'. report dated July 16. 1974 ia attached

a. Appendix D. We have eon.idered the co_nt. and ree~.tlOD•

..d. iJy the AClS. The act ion. ve have tak_ or plan to take 1D

follovtna paraITaph••

717' :

18.1 laerl!Dcy Cora Coo1tni S,.t••

11l. ~itue rKO~ed that the applicae eontinue at\llli..

directed at further iaproft..-t ill the ca,ebility .... re1tabUicy

of the .-rleney eoI'. coo1iq .,.t. (ECS). the eo-1tt•• alao

noted that coapleta aaa1y••• of the 17 x 17 fuel rod array ara DOt

y.t avdbb1e.

At th. pr...t ti_. th. lep1atory ataft 1a r-iew18I the

Babcock' Wilcox ..aluatioa aodel dlat wtll be ... for U. allll1ya1ll

of th. Ie1lafODte 1 aM 2 KCI. A. rev1'" lo.....f-eoo~t ,ccUeat

aul,.ia ,.rfo~d ta acconl_ce vltb the aces Ace.... Criteru*

vUI b••ubaitted by the app11caat •• ,..t of tM fSaal .tetJ

evaluation of the plat. !be .taff wlll ....-ce ...-lu of t .

aaa1,.ta ...lue the v..~ nlIUu-te of eM -"" -.&.....

crit.ria ta ord.. to 1I.tendDe acctlfu~Ultyof De Wl.f..1e 1

aDd 2 ICeS d..ip.

*Ace.ptaDC. CTitar:la for KMir.ocy COra CDoltaa ~.e- ,. LaaIilt .t"'~l"
luclaar Power &.actora pubU..... 1D thl "..." IMI., Ut .. 1001)
January 4. 1974.

c.". "db'*' db Ii+- _-_II ~ __, ,_.~__.
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18.2 Reactor Protection Syat..

The eo..1tte. noted tb. fact that a n~ reactor protection ayatea

(IPS-II) vaa propoaad for tha Ballefonte facility and that a aerlea of

qualification teeta heve been propoaed by the applicant for this syatea.

The C~ttea al.o noted that this mattar should be raaolved in a manner

aati.factory to the "aulatory atatt.

In Section 7.2 of the Safety Evaluation Report we describad this

syat.., IPS-II, and stated that except for certain reservations regarding

the iapl...ntatlon of the appro,'.d deailD criteria this de.ign i. accept-

able. We plan to review in detail the area. where.,. have reservaUons

.. veIl a. tha qualification te.t reault. prior to 1••uance of the

operatlna licen.e. At that tt.e if theae area. have not been resolved

to our .atl.faction we will require the applicant to make modifications

to tbe reactor protection ayatea to achieve the .... degree of .afety

that exiata in the previously uvieved and accepted .yatem, RPS-I.

18.3 Guard Pipea for Proce.a LtDe.

Tbe ea..1tt.e r.c~d.d that the Regulatory ataff review the

d••ian of the Iu&rd pipea for proce.a liDe. traveraina the annulu8

for-d by the imler priMry conu1n.-ut ud the outer .econdary contain-

.-at. the .tafl baa reviewed the Bellefont. facility to deteraine which

of theae proce.. linea ebould be ,uarded and tbe destan criteria for the

auard pipea.

­•



,

I

18.4

18-3

In order to prevent overpr••surhation of th· annulus in the un-

likely .v.nt of a proceu Une failure the applicant propo... to plac.

guard pipe. around certain of the pro~••s lin... Th... includ. the

Illain steam linea, the 1111n feeeh..ater linea and the .t... generator

8tartup line. We have r.viewed the applicant'. criteria for "lecting

these line8 and conclude that thes. are the only 1i08. that require

the additional protection of guard pipe••

Further. WI! have reviewed the ceit.ria propo.eeI by the applicant

for the design of the guard pipe.. for theee lin.",. '111••• criteria

include Sd.8raic Category I and Sub..ction ME of S.ct1on III of the ASK!

cod. for CI... He cOlllpOll8llt.. Ad.~. con_rvat!. 1zl the propo_d

design 18 demonattlted by the fact that. conai.t'nt with the .peclft.d

criteria. the yield 8tnD8th of the 'liard pip. _t.rial will DOt b.

exceeded even in the unUkdy event of pre.ur1ution to the proe••

pipe design prelaur. with .. f ••hutdovn ••1• .tc load••

COntainment Rock And\or.

The conta~nt .trllCtur•• for the leU.fonte facility will be

anchored to the underlylnJ l*.ton' by roe:k anchor.. !b. a.-itt.e

"no8T ..ti.tactory to the laIulatory etaff.

In thb relud the applicant h.. co.utted to perron .cWttioael

rock anchor l1ft""Off tan••t the uiet:lq rock ....01' ted t_Uity

prior to in.talla t ion of a n1 conti t.a.eDt rock aachor.. Ia acld1tlOil.

the applicant indicated that the arout .tilt... wUl tt. c...1ca11y
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analyzed to aasurv that the conre.rt s of the mixture 1s within

appropriate limits to prevent corl0sion of the rock anchor tendons.

18.5 Geology

The Committe~ noted that a minlr fault has been identified in the

vicinity of the cooling vater intal-" structure. Both staff and U.S.

Geological Survey geologiats have 4xaalned the core borings in this

ar.. !'Ind have concluded that the fault i. incapable (.ee also Section

2.5 and ApPoJndix B of thill report).

18. I) :J.n.trUIDent:ation ~o Monitor the Coune of An Accident

The eo-ltter teco_nditd that the applicant addr•• 80re .ttention

to ;natrUMeDt~tion for detcrwdnation of the cour.e of potentially

anlou. aecid_u, particularly with r..ard tn upper ranee 11aita to

fully encOlllHl •• the aPtlCtrUD of poIIdbla acc1deatl. In section 1.5

of the SMfety lvaluatlOD "\'IOTt and in tbb raport. the .taU baa

addrr. ••itd the DUaber of recorded par_t8r. and the ..w1ro-.mtal

quaUUcation of 1Datr.aDtaUoa for thi. purpo... ID .......Qt

.to. 12 to the PIAl the appl1caat c~ittacl to .at tM naff raqui r ...

_ne. 111 thia arM. 1. addltioa. the a"Heat .... 1adicate4 that

the iIlau-.caUOIl to '- proyt.s.. "111 M IlUfUet_t to follow tha

cour.. of ••y aecU.t aaa1,... ta a.a,ter 15 of the PIAl.

fr..-el, the ,caft 11 4Ieft1o,1Da • nplatot:y ...we o. DU eubject.

A dnft of thu npl.tor, .,t.se .... .,.. r.d b1 the ACU .ad

thall' eo_U vUl ba co..ddered 1d the rftt ".,10.. ..... thi.
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regulatory guide is finalized we will evaluate the impact on thb facility

and if additional mea.urea are required beyond thoae already ~fforded

then we viII require appropriate change••

lB.7 Reactor Coolant Pump Over.peed

The Committee noted that the Regulatory staff has been investiaatin&

the potential for reactor coolant pump over.peed in the unlikely event

of a particular pipe br.ak and that additional protective ae..ure••ay

be varranted for the Bellefonte r.actor••

The ReBul.tory .t.ff ba. in.tituted a leneric .tudy in thi. ar..

to ...... wh.ther, in fact, thi. _tt.r b • probl_. b. of the.e

effort. involve actual teat data fro••cal. aoclel puap. under .1aulated

accid.nt condition.. Thia work b proc••in, on schedule aDd when the

teaU and analytical studi•• are coapleUd, the .taff vill evaluate

the :!apact on the Jellafont. facility. If additional ....ur•• are

required b.yond tho.. aluady afforded, ... will requip appropriate

chaPl". We axpect to bep the ACU 1aforaecl a. ruulta froa lb.a

invutipticm. beco_ a.,.UAl••

18.8 o.MrS.c Prabl..

'lb. CO.m.tt.. ape..... lte coatiautaa CODe.. r ...rdial ....SC

probl_ nlatad CO lara. wt.. reacton, raaa_ •• tiDI t-.at sucb

prob1_ b. d_1t tdth .ppropl'Sate1, b, tbe .,.t.1olIat aM the

leaulatorJ staff. Tbu.....ric pI'O~_, diMu.... ta • raport

by the .cIS dated '.r..-ry U, 1974, are b.taa wdeed OD by the ..rious

r ..ctor .-.dora aad other Sad_trial oraa-i_do_ ... wlU .. the

.ubject of continuia. aU.Un b, tbe "p1acory ataU. If "'ltlolaal
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meaaurea are required beyond thoae already afforded. we will

require appropriate chang•••
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20.0 FINANCIAL QUALIFICATIONS

We concluded in the safety Evaluation Report iuued on Hay 24, 1974

that the Tenneasee Valhy Autb)r1ty b financially qualified to deaign

and construct Bellefonte Nuclear Plant Units 1 and 2. However, we

found the elltimated conlltruction COlltll of the nuclear production

plant to be on the low side and requested the applicant to eubait .:)re

recent estimatell. On Auguat 12, 1974 we received such eataat.. , which

are presented below and cc.pared with the initial eatm.tes Ihown ill

the safety Evaluation Report (MP • total nuclear production plant cosu;

TOG • tranamisslon, diatrlbution, and general plant co.ts; aad NrC •

nuclear fuel inventory co.t for fint core).

ESTIMATED CONSTROCTlON roSTS
(HiUione)

Unit I
NP $490.0
TOO 18.3
NPC 3$.6

Total: $546.9

Revised
Unit 2
$480.0

18.2
34.7

$532.9

Initial
Unit 1 Unit 2
$350.0 $345.0
18.3 18.2

38.6 34.7

$406.9 $397.9

Uda, a net capacity of 1,200,000 I.We for ucb unit, the nucl_r

power production plaat con. iacr....d fro- $291 aDd $281 per lSI. for

Unita 1 aDd 2 accordill, to the Wtial coat Mtlatee of MOl aDd $400

b..ed On the ren... coat Mt_t.. th1. r••••e lacr__• of

40.2% u. 38.91 fClr UaiU 1 aad 2 oy.. the iIa1dal ..tl_t•• baed

OQ d.tarainatiou -.d. 1D 1971.



as"41:I a •".1 ••$5"'.$
~-

...........---- ....._ .........J- "---.....~'i.

2~2

Bas.d on the CONCEPT Phase 111-B proaraa (documented in ORNL-4809,

April 1~73) for estimating nuclear production plant costs, projected

costs of Unita 1 and 2 at year of co..ercial operation (1979 and 1980)

are $461.7 million and $421.8 million, respectively, and are cOllpared

below with the applicant's •• time ted coa ta in .:111 iona of dollara.

Unit 1 Unit 2 ~

CONCEPT estimatea $461.7 $421.8 $883.5

Applicant's eatimatea 490.0 480.0 970.0

Percent over Concept 6.1% 13.8% 9.8%

Using the capital coat peralDetic curves developed by Oak Ridge

Rational Laboratory for a PWR. reactor with a net capacity of 1,200 MWe

and co_rcial operation beginniIiI in 1980, the indicated range costa

1a a lDllximua of $545 and a Illini.... of $430 par J:We. The aidpoint

co.puted at $488 ia within 0.41% of the applicant'a eattMeted coat

fnr Unit I and 1. 7% of thl uti_ted coat for Unit 2.

Baeed on the analyaie pr.ented above, ve conclude that the

applicant's eatimated costa of coaatructiq the nuc1..r production

plat for the IIellefonte N1Ic1ur 'laDt Unita 1.... 2 are reuoubla.

We have requested that the applicant aupply ~re recent financial

information relati~ to the revtaed .lti.-tad facility COlt to

confira our previoue concIudon (Section 20 of the Safety Evaluation

Report) that the applicant ia financially qualified. Thie ..ttar

will be reaolved prior to 11.uance of a conatruction pera1t.
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21.0 CONCLUSI0N~

Except as noted. all outstanding matters have been resolved in

a manner satisfactory to the Regulat~ry staff. The staff's conclusions

as stated in the Saf~ty Evaluation Report. Section 21.0. remain

unchanged.
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May 25, 1974

June 17-18, 1974

June 26, 1974

July 9, 1974

July 11. 1974

July 16. 1974

August 1, 1q74

August 9. 1974

August 15. 1974

August 19. 1974

Augwlt 27. 1974
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APPENDIX A

CHRONOt.CX';Y OF SAFETY REV lEW

Aln(·ndrr"'nt III docketed.

St . Safety Evaluation Report issued.

ACRS subcomudtcee meetinK with sta[[
and applicant

U.S. Army Corps of Engineers issued report
on stability of intake channel slopes.

U.S. Geological Survey issued report on
geology and seismology of the Bellefonte

s I t e

ACRS meeting with staff and applicant

ACRS issued report on the Bellefonte

facility

Letter to the applicant requesting revised
f inane isl luformat ion

Additional financial information submitted
by the applicant

Additional me' ~olo&lcal information sub­
mitted by the ~pplicant

Amendm~nt 112 docketed

Additional information concerning guard pipe
design criteria submitted by the applicant

,
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50~438-439
APPENDLX B

Hr. L. Manning Muntz1ng
Director of Regulation
U.S. Atomic Energy Commission
Washington, D.C. 20545

Dear Mr. Huntling:

TranslIlitted herew1 th, in response to a request by your staff, are
reviews of geologic and Se1$1II01091c dati relevant to the Tennessee
Valley Authority, Bellefonte Nuclear Plant, Jackson County, Alabama
(AEC Docket Nos. 50-438 and 50-439). Inalmuch as the geologic and
se1smolog1c conditions Ire somewhat different for each site. a
separate report is enclosed for each.

The reviews for the site were prepared by Mr. F. A. McKeown and
Mr. W. V. Mickey of the Geological Survey.

We have no objection to your mak1ng the rev,ews part OT tne PUCI'C
record.

. S1~terely yours.

LS (2 ?~(' ---L­

..u~"Director.
Enclosure

• :".7 ~ ! eM • = ., ;

i

.J
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Tennessee Valley Authority
lellefonte Nuclear Flant
Jact.oo County. Alabama

A!C Docket Nos. 50-438 aDd -439

Introduction

The geology described in the Preliminary Safety Analy.i. Report

(PSAR). the amendments through number 11. and the preliminary infor-

..tion received at the aite on June 11.1914. have been reviewed.

Section. of the PSAR concerning hydrology. rock ..chanica and aoill

engiDeering were not reviewad. A aati.factory. detailed geoloaic map

of the .ite area has not been received. Excluaive of the 1uadequata

alte map. the applicant haa re.ponded aatiafactorily to all other

a.oloaic questions and commenta poaed by the U.S. Geological Survey.

The 81te was visited on September 19. 1973. and asain on Juna 17.

1974, In cocpany with ALC and TVA officiala.

In tl.!; preliminary Review and Interilll R.evillW reporta tranlnDitted

to V. P. Gammill frolll E. B. JaIn 00. November 15, 1973, aDd

January 21. 1974. reapectivel" the U. S. Geological Survey noted in

particular the lad. of an adequate and accurate map. Thu t.

..pecially 1mportant to an evaluation of the Bellefonte aite, becauae

the alta 1& 10 an area of major atructural defOlcation. That aD

accurate =ap based on careful field ob.ervationa and throughtful1y

1nterJreted i8 e••ential. has bCCOM very obvioue. becauaa of tho

recent discovery of a small rever.e fault in the intake area. Thia

diacovery was cause for the .ite vi.it of JUDe 17. 1914.
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CeaIOIJ

The Bellefonte Nuclear Plan~ .ite i. in Browns Valley in Alabama

which 1. coextenaivi vith S.:tua~chil Vallay in Tanne..ee. Tha ".alley

fa In the erosionally breached Sequatchie anticline that extends

foY over 150 miles. from near Blount Springa. Alabama. to Crab

Orchard, Tennessee. In the Vicinity of the site the valley is about

S miles Wide, and the elevation of tbe valley floor I, about 600 feet.

Sequatchie anticline ia a ve'tern outlier of the Valley and Ridse

Province, but the anticline 18 Benerally cooaidered to b. in tbe

Cumberland Plateau section of the Appalachian Plateau Province.

The plant viII be founded on licestone of the middle part of

tbe Chickacausa FOrcAtion whose total thickness in the vicinity of

the aite t. ~bout 1400 feet. r.~ThonA'~ T"rk~ nf 'h~ ~nny r.~QU'

underlies the Chl~kamauga and eropa out about I mile northweat of

the aite. Shale, ailt.tone. and li~.tone of the Red Mountain Fo~­

tiOD crop out in a rids_ between the .ite and Guntersville lake about

1/2 ~. aoutheast of thl aite.

the litl 18 on the .outh.at flank of the Sequatchie anticline

whera the rocka generally dip 15- - 20· to the southeast; the d1p

becomes Ie,. towalda the .outhe••t. The northweat flank of the

at1cl1J1e 1a truncated by tho Sequatchie thrust fault about 2 1/2 mU••

DOrthwe.t of the 51te. Thia fault 1s a major geologic atructure and

extends northesst-southwest for about ISO miles from centrel AIab.=-

to northern Tennusee. The fault dips to the southeast. probably

flattening at depth. Its location below the plant .ite 1. not knOwn

2

, : - - C5 'POl hd nr ='
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'nat accordiA, to the e"Ucaat <,. 2.~' -.d. 1) 1a ,robal, .....l'al

cu-a4 feec. nae oal, OCUI' fHlt ftItOu" ~7 the ..,u.uac 1a tbe

"fidatey of eIle atte Sa about 4,000 fM: ..e of CIle dee. 1IlU

fault ... ducOYered .. the neult of canf1a1 l1tbolo.lc 10lliD, of

uplor.t0t1 drill bo1.. 1.0 the 1Atab ana. la eM ~ella1aary

tafor.atioa received dvriaa the .lte Y181t of Juae 17, 1'74, ~

app11cAt reporta th.t tho favlt Sa a nw fault, tau Dout I.'
foot of diaploc..nc OD it, 41,. "'- n, ulku • )3- I.

n. applicant alao nat.. Claat tba favlt r u adj_tINlDt

of le•• coapetant ll.aeetODU ....iltatoaa 10 the lad "taiD

ro~tion ...oci.tad with foldill. of tbe Appalachi...,.t. "'1' cbo

end of the Paleozoic er••

Both theSequatchia thrvat aocl the _.11 reverae fault ara

raported b1 the applicant to b8Ve bean lmaobile .ince the end of the

roleoaoic aro.

It 18 DC't .urpridn, that a .ull fault v.. d18eo..nd dura,

recent explorator, drill1aa. Otbar fault_ an l1k:el, to be ducOftrM

durin, exeavaUOD of tho .it.. !be a"ailab1e data do DOt .....1' co b.

adaquate to decenUne tho 10catiCID of f.ulu prior to axca".tiOD 01'

to 1Ilfar ritb re..oaabl....uranee tba aiatIDCa of fault.. It U

DOt l:UtaI,- bov."ar, th.c a1X1 lar.. laultl an ill tba rie1D1tJ of tba

dt.. No ..jor di,continuiti.. 1.0 rock typo appaar aridant boa tha

lop of drill hola. at the propo.ed locatiOD of the reactor fac1l1Cic..

v. raccn=end that all axcavatiOGa for found.tion. or otMr purpoe••• t

the ait. be ..pped in detal1 md do~t.d.

3
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.. a.c.at_ vith coU........ n......r.lly .cc.,ted &*twltc

Uac.., .f t.ho ..........dace a-ot..a1e ehar.etortatlca of 0.

, ..U.- .....e daat clio a- f.dee .... Me CQMlo .. do'tas.4 111

AIIC enc.n. 00 en, '.n 100). a..c ...1oa1e ....:1.&8 ata1tab1e

fM &Nobte "ti...f tM lan .......u of tU 'olalla .. Me ."..,.

c. NUt 1. ce.. Yic:l.all)t of eM Itt••

.. ....1_1. uu laM .. 10 COMludo we claora :I.e ItO b.d. to

4

,
f



.-6

~ ..~lolle ._peet. of the 'r.l~nary S.f.ty Analy.1. aeport (PSAR)

... A••r~t. throu,b 11 for the "ll.font. luclear Pl.Dt (INP) h.v.

,.. aaoloaical rewiaw baa coat.1aed the ftr.t r.port. of • r.v.r••

fault 1210 ..cr•• (4000 fc.) ...c of cb••lc. v1th 2.6 ..Cr•• (8.5 ft.) of

.tJ-plac..ut. dipp1q 34- II .ud .tr1lr.1A. IIortb 33- I. It further r.port.

that th. fault r.pr••eat. "adjuat.-ot of 1••• coapaCaat It.•• toa•• and

.11tacOD•• 10 che ... Mouat.to for.atioo •••oc1.t.d vith f.ult1aa of the

....1achiaa .y.t.. aa.r tb. end of the '.laoaoic .r•• " loth tb. 240

~tr. (150 ail••) 100, Sequacchi. thruet f.ult and the r.cantly

4laeov.r.d rev.r.. f.ult .r. r.port.d to h.v. b••n immobil. .iac. ~••nd

....rc'l • .and dt.cuaator. with coll••au., .toe. "&auri.l and r.cent

,.oloaie.l d.po.it••uit.~l. for d.tlq the f.ult. do aot .pp••r to .xi.t

sa the ytctoltJ of tb••It••"

!be lIP dt. 1& loc.ted rur tb. boundary of Zon.. 1 .nd 2 of tb.

"1M1c U.lr. )Up of tb. UDltad St.tu (A.1a.rat...au 1969) &Dd 1a to the

Mutbana Appulacbtu Tec:toolc 'rniac•• bounded OIl tb....t by tb. v••tern

_t_t of the Piadllort ProviDe.; OD tb. vut by tb. Cullbarland Plateau;

_ tba 80Utb by tb. Gulf eoutal 'laiD hoYinu; .nd on the north by tho

,all., aad ltd,. ProviDe.. Acc.l.r.tloD. for the .it.. .. ••l.ctad by

tba .,plkut. v.r. b•••d upor the HM VIII Cll•• County. Virlini...rth-

.-aake of May 31. 1897. Th••ppl1caut ua.. tb. Gutenb.r.-ll1cht.r ral.atlol18h1p

5
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for aeeel.-ratioa a4 int.-ity which by.....tilly upoD calUol"&1e

ob"t'Vatiou. Tbu .pideal equation yiaUa 0.151. the a"liege

.eleeted 0.18, •• t~. Sate Shutdowa Earthquake (SSE) aDd ackoovleda•• '

that the .piried rd.aticmahip 1a queat10luable "'*' a,,11ed to tbe

...tera United State••

A ...bu of the AdrlaOZ'l' C.-!tt.. oa leKeor ..f .....rd. .... Ia.....

a foraal atatelllent cooc:erniq tb. D." for ao additioaal _qla of ..fat,

(..bdc) for aU future Duclur plaDt ait.....t of tIM Iocki...

The tabulationa OIl Pilure 2.5-14-2 ahow aart~kea havtaa • I1cbter

.ealc ...aitude equal to or Ireater thaD 4.3 vitbla tb••eadetic coordtData

linea of 30 to 37 degr••a Dorth and 78 to 92 daaraa. veat. Thia 1ac~a.

tbe aoutheastern atatea of Alabama. C.or,la. Hi.aiaaippi. South carolina

Louislana. and Florida. The data atart vith the N.v Madrid ahoe" of 1811.

It ia very interectine and relevant to DOte that fr~ 1811 to 1931

(120 year.) there v.. an avera,e of ODe urthquake of iDteDalty HH VII or

,reater every S.' ,eara. Fta. 1931 to 1974 (July 1974. tbe preaant) thare

bu bem oDly one intensity VII. Th. chana. frc. ODe ....ry '.5 years to

the presant span of 43 yura for ouly one .-phaeu.. the De" for tbe

additional margin of ..fety.

Although it 18 generally accepted that aartbqualute ill tbe ...terD

U.S. cannot be identified vith geological .tructure it i. difficult to

be confident that the MM V ahock of June 16. 1927 nul' Scott.boro. Alabama

did Dot occur on the Sequatchie thrust zone or the D.., fouad rever••

6
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lMal' 1210 _U , 01 ,,,- du. 11 ,be 1'11 .hock .... Mhn" .ear

De db til ell louM -eiaa ....U ' ......17 '- tt.Ww ebe .ro.....

1
'i

no hpC"'r 4, 1'72 un U 01 de oal, 4.J ."1' hu 'all."

c.1U....ta .... 1' a ...n, e1 ,~.. wi,..... '''.,1M'' 01 0.',.
'e"1M .f un MPie-lo sa,1a• ..-c a1Gq roo.tcaac,

'-lea would W.r • -eate"'. 1.J c 1ft ,be ~ I... 1'.......

fade. C n.1J &be 240 .. 1"1 echl. la.tt ....U 1'..1& 1a a

.sa.lac t 01 aItout • _er.. if eM na.tura OCCUII''' •• OM .p1eodle

fto l_l..leo1 rO'riw eODClu... chat "tho o..n.bl. "ta 1_ ua co

coacl•• cbat th.... 1a eo baab co ..._ that .D earthquak. rill occur

OQ aD, partIcular kDovD I~lt."

With thb .......,tl_ .....ourODCa thaC tb. "Jor cODcaru can be

accepted. V. cODel.a thae tbe propo." acealaraciOD value of 0.11, for

tho lafa Sbutdova lartbq"'~ 1e ad t.. It 1e our iDt_ClOD tbat tho

...laratIOD .alua ba ....... &b p.dod aDd acc.ola...tioa ID tho

~t of tbe appropriate ...qD ra.poutl .pactra .. ducrIM4 1D

7

...



:r

WBIJ£

ODMTMlNT OF TN' A,NAY
.AT....A,.. UPattMPfT ..,A COW" Of' ............

~.O ,
·~.... M ,.

.._. -"'VI88'1' a0- 41 • 26 JUD. 19TIt

10- "3 •

Mr. VUli. P. a-1U
Cbi.t. 8ite Anal1111 IraDcb
D1r'enorate ot Liaena1q fte,w.atloQ
U. 8. Atoaic IMrl1 ee-1111aa
Vub1qiaa. D. C. 205It~

Dear Mr. a-Ul:

\

"
• J

J

I
/

,./p'

.u nqUitlted illtonll&1ly b1 )'Our ottic••4 u acr-d duriq a ..etine
in our ottiCl1 Oll 6 ,.bruuy 1974. ve un reviewed a4d1tiona! rock
and loi11 inv.ltisation. .nd an&1fao. data ~ thl Intak. Channel Area
ot tbl JeUetonte l'uclear Pow.r Plant tbat VI received directly trca
'::'.'.11••

W. conclu4e that tb. &dd1tiODal data indicat. intake cbumel dope•
• hould b. .table tor DOl"lDlLl operatiD(, and ••1I1a1c dla1sn cond1tion••
althouah VI 40 DOt acret witb aU ..pecta ot tb. anaJ,y... and .elected
d••ign criteria. The us. ot R lQat.ad of S-R ea-blDed-.trength envelope.
lU1d a .a.t.ty factor ot 1.0 tor til. SSE with norM! pool. are not con.ide:red
con..rvativei n.v.rtbel.... cona14erlnc the R mlJ.¥••, ud ch.ck cOIIIpUtation.
VI hav. made. tosether with ••1-.1c factOI'I ••llcted. VI rep.r4 tbe.e alopes
to be .table. We underltand tbe .lope. vill be protected by ti:'..ter. and
riprap. vblch 11 aoneid.red nlce.aU')' tor them to be ,table.

It you bav. any queationl conc.mine our review. pl.... contact Dr. R. J.
lutton or Mr. S. J. Johnlon at area code 601. telepbone No. 636-3111.
extenaion 3393 or 2743.

Sincer'17 tour,.

~
.~~

i . 'I' I'Pt i '
P. BALE

Ensineer
OUet. SoU. and Pavementa I..boratory
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ADVISORY COMMITTEE ON REACTOR SAFEGUARDS

UNI'RD nATa ATOMIC ENERGY COMMIUION
W~INOTOH. e.e, .....

July 16. 1974

Honorable Dixy Lee Ray
Chaiman
U. S. Atomic Eneray Commi •• ion
Wa.hinaton. D. C. 20545

Subjectl IlIPORT ON nit BELLEFONTE NUCLEAR PLANT. UNITS

Dear Dr. Rayl

•
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At it. 171.t m.eting. July 11-13. 1974. the Advi.o~ Committee on Reactor
Safeguard. completed it. review of the application of the T.nne••ee Valley
Authority for a pe~it to con.truct the Bellefont. Nucl.ar Plant. Unit. 1
and 2. This application had been con.idered previously during a Subcom­
mittee meeting in Scottsboro. Aiabam. on June 18. 1974••ub.equent to a
tour of the .ite. In addition, the ACRS Subcommittee on Babcock and
Wilcox Water aeactors discu.sed topic. pertinent to the nucl.ar steam
supply system for this plant at a meeting in Washington. D. C. on July 5,
1974. In the course of it. review, the Committee had the benefit of dis­
cussions with representative. and consultants of the Tennessee Valley
Authority, the BabCOck and Wilcox Company, and the AEC Regulatory Staff.
The Committee also had the benefit of the document. li.ted.

The site for the Bellefonte Nuclear Plant is a 1,500 acre tract located
in Jackson County. Alabama. approximately 38 miles ea.t of Hunt.ville,
Alabama, the nearest population center (reported 1970 population of
146,00"). The minimum exclusion area radius will be about 0.6 miles.
The radius of the low population zone ha. been .elected to be two milea.

The Bellefonte Nuclear Plant con.ists of two units, each using a 8&W two­
loop pressurized water nuclear steam supply system having a design power
level of 3600 MW(t). The reactor core will use 205 B&W Hark C (17x17)
fuel assemblies. The Committee recommended in ita report of January 7.
1972, on Interim Acceptance Criteria for ECCS, that .iloificantly improved
ECCS capability .hould be provided for reactors for Which con.truction
permit applications were filed after January 7. 1972. Thi' position was
repeated in its report of September 10, 1973 on Acceptance Criteria for
ECCS. The Hark C fuel assemblies are responsive to this recommendation.
The new fuel assemblies will be operated at lower linear heat generation
rates and are expected to yield greater thermal margins for fuel design
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Honorable Dixy Lee Ray - 2- July 16, 1974

limits and improved .afety margins in the analy,e, of the lo.s of coolant
accident.. An exten~ive program hal been initiated for determining tha
me~hanical and thermal-hydraulic characteri.tica of the nev fu.l assemblies.
A progr.m of control rod ta.t. also il proposed, including talting of trip
tima. and control rod wear. Should modification. b.com. n.c••••ry as a
result of the control rod ta.ts, retesting of tha entire control rod drive
would be undertaken. While many of the detail. of tha proposed d•• ian are
available, complete analy••s of the p.rfo~nce of the Hark C fual ar. not
yet available, and the Ale Reaulatory Staff ha. not complet.d it. r.view.
Tha Committee reserve. judem.nt concernina the final d•• ian until the
required p.rformAnce information i. pre.anted and haa be.n adequately
reviewed. Tha Committ•• recommend. that the applicant continua .tudie.
directed at further improvement in the capability and r.liability of the
ECCS. The Committee wishes to be kept informed.

The applicant proposes to utilize e new reactor protection .y.tem d••ianated
as RPS-II. The system, a hybrid using both analoa and dilital t.chniqua.,
represents an evolution from the analol .y.tem, RPS-I, curr.ntly in u•• in
the Ocone. reactor.. RPS-II incorporate. e sin,le-chip central processor
unit as a microcomputer for the mora complex trip function.. The applicant
has proposed a series of anvironmantal, raliability, and in .itu te.ts for
qualification of this system prior to it. u.e in Bell.font. Unit. 1 and 2.
This matter should be resolved in a manner .ati.factory to the R.lulatory
Staff .

The Bellefonte design uses a dual containment aystem. The innar primary
containment is a 135 ft. diameter x 269 ft. hilh .te.l 1ln.d pr••tr••••d
concrete structure. The outer, secondary containment i. a reinforced
concrete structure. The annulus between the two .tructur•• vill b. main­
tained at a negative pressure continuously. The Committ.e r.cemm.nd. that
the Regulatory Staff review the desian of the luard pipe. for p~oce•• lina.
traversing the annulus.

The vertical tendons of the primary containmant .tructun will connect to
the underlying limestone through rock anchor., each consi.tina of an
assembly of 170 1/4-in.-di~eter button-h'aded wir•• arouted into 48 ft.
deep holes bored in the lime,tone bas.. The applicant ha. indieate~ that
he will make thorough te,ts of the rock anchor sy.t~, includina investi­
gation of any corroaion control actions that may be appropriat.. Thl.
matter should be resolved in a manner .eti.factory to the R.lulatory Staff.
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lhe limestone has been shown from test bo r Lng s to be sound and of very high
quality in the area designated for the reactor sIte. A minor fault ha. been
exposed in the vicinity of the water intake structure. Investigations by
the U. S. Geological Survey and the applicant indicate the fault to be
i.ncapable.

The Committee beli~ves the applIcant should address more attention to
instrumentation for the determination of the course of potentially serious
accidents, particularly with regard to upper range limits to fully encompas~

the spectrum of pOSSible _ccidents. The instrumentation system should
respond on a time scale which would permit necessary emergency action. The
applicant should assure hLnself that appropriate caUbration methods and
calculated bases for interpreting instrum~nt responses are available.

The Regulatory Staff has been investigating on a generic basis the problems
associated with a potential reactor coolant pump overspeed in the unlikely
event of a particular type of rupture at certain locations in a main coolant
pipe. Some additional protective measures may be warranted for Bellefonte
in this regard. The Committee recommends that resolution of this matter
be expedited. The Committee wishes to be kept informed.

Generic problems relating to large water reactors have been identified by the
Regulatory Staff and the ACRS and discussed in the Committee'. report dated
February 13, 1974. These problems should be dealt with appropriately by the
Regulatory Staff and the applicant.

The Advisory Committee on Reactor Safeguards believes that the items
mentioned above can be resolved during construction and that, if due con­
sideration is given to the foregoing, the Bellefonte Nuclear Plant, Units
I and 2, can be constructed with reasonable assurance that it can be operated
without undue risk to the health and safety of the public.

Sincerely yours,

~e~
W. R. Stratton
Chairman

References Attached
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APPENDIX E

ERRATA TO mE SAFETY EVALUATION REPORT
BELLEFONTE NUCLEAR. PLANT UNITS 1 AND 2

"inlet" in place of "incore"

"aingle rode" in place of 'ttlund1ee"

"Inlet" in place of "Incore"

"2000" in place of "1970"

"oneite" in place of "offeite"

"570.3" in place of "568.5"

"568.5" in placa of "570.3"

"570.3" in place of "568.5"

'"The.e" in place of ''Tbere''

delete "(aix)"

"South...t Georaia ....,..nt" in place of ''Nortbeut
Georaia (Raritan) ..a,.ant"

"trOll" 1D ,IKe of "to"

"an approx1aately 75 foot "ide benl" in place of "a 75
foot wide ber.."

"obtained" in place of "developed"

delete "r~UDdant"

add "DOt" after "there i."

"and" 1A place of "anI"

delete ".te...._retor blowdovD tank d1ac:barae aDd
co.poeite ...,le"

"cool..t" ill place of "coola"

"unacceptable COD-" in place of "..cceptableDll-"

1,
4
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