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L ;Aﬁg~that the LOCA -analysis is based on. the. 47 . inorganic 1odine source ‘term ’ﬁ
.77 as*listed in .the report WASH-1233. “Review of ‘Organic Iodide Formation L
i Under Accidenit Conditions fn Water=Cooled Reactors'. dated” ‘October 1972 andj_’l.
7" .which was approved by the ACRS on May 12, 1973 as:a. basia for evaluating' ...
" light water reactor’ LOCA” doses. 1t should be.noted- also that the enclosed . -
.+ 7. LOCA analysie is shown for ‘both the initial- proposed power level ﬁamcé._
’l;l*strecch power: 1ével, Our. analysis indicates’ that ‘the LOCA doses from the . -
“IP-3. reactor a;fche proposad power level (3025 th) fall within- the guide-; S
. level 18- acceptable. As® 1ndicated 1n e Hendrie '8 memo'ito A. Giambusso o
v‘dated May 23, 1973, the 4% methyl: ‘fraction will be. used for SER 1nputs 'ZT,,‘fw
- now 1n preparation by the Site Safety gtoup.if','ﬁxr SRR el

"zi"’

5<?The analyeis of the- Indian Point Unit 3 facility 48 based on the work’ of

'“‘the following 1nd1vidua18.. £. “Adensam used.the USAFCAAR - computer program
- to’calculate the LOCA and: .refueling accident doses based on N OH spray and f“
;~,31nterna1 filter removal: factorsg ag, provided by R. Zavadoski (co-author of
" WASH-1233). K. Murphy and K, Campe evaluated the design of the Indian -

- Point Unit 3: control room to determine compliance with Criterion 19, All

“ - X/Q values used.in our radiological dose’calculations are based on . .

E; Markee's’ (SAB) analysis of- the: applicant 8 ‘on-site’ metcorolog;cal data. -

R Ferrell, site analyst, completed.the feview initiated by Ay Kenneke, who ,_{' -

o originally was :he responsible aite analyet for. thie plant. CoT L e
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. “INDIAN POINT 3.

2,@ " fﬂSite?Characteristics.

hu2-l,f,-‘Geography and Demography
| There have been no 51gn1f1cant changes in the area of the 31te as‘
descr1bed in the February 20 1969 "Safety Evaluatlon by the D1v151on
“of Reactor L1cen51ng in the Matter of. Consolldated Edlson Company of
New York Inc., Indlan P01nt Vuclear Generatlng Unlt No. 3 " In a
,:report prepared by Env1ronmental Analysts, Inc. in. June 1972, the
g populatlon data was updated based on- fhe 1970 census and populatlon

prOJectlons were made through the year 2010

- 2.1.1 : Site Location

fThe Ind1an P01nt fac111ty is s1tuated on a: 239 acre tract of land
located 1n Westchester County, New York ‘on the east bank of the Hudson
'Rlver.v The three unit nuclear fac111ty is located approx1mately 2 l/2

k'mlles southwest of Peeksklll New York and 24 m11es north of the New

pf A S ,uYork Clty boundary llne.

Y_}fp' : 'ialr_';181te Descrlptlon

The minlmum exclu31on dlstance as prov1ded by the appllcant for lndlan
P01nt Unlt 3 is 350 meters from the centerl1ne of the Reactor Bulldlng
and 330 meters from the: outer surface of the Contalnment Bulldlng to

‘ Vthegnearest'prOperty_-11ne. (Shown 1n F1gure Number 1 ) The boundarles
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of,Newburgh,and Whlte“Plalns, the nearest boundarles of densely
populated geographic centers contalnlng more than 25 OOO persons, are
both located approx1mately l7 mlles from the plant 51te. However,
based on prOJected populatlons, the outer boundary of .the more densely
populated area of the C1ty of Peeksklll was™ chosen by the appllcant
dur1ng the Constructlon Permlt stage as the populatlon center dlstanc
The nearest boundary of Peeksklll 1s O 63 mlles to the northeast
however, the nearest re51dent1al area of Peeksklll is. 0 85 miles to
the east. The appllcant has selected a low populatlon zone hav1ng an .
outer boundary of 0 67 mlles (llOO meters) The appllcant w1th ‘the -
cooperatlon of representatlves of the state of New York has developed
an’ acceptableaemergency plan for persons re31d1ng w1th1n the low
populatlon zone.. On the ba51s that (l) the populatlon w1th1n the pro-
posed low populatlon zoneis small (approx1mately 50 people) and (2)
that the. area of Peeksklll in the -area of the nuclear plant is- of a
general 1ndustr1al nature, the staff concurred in- the appllcant s

selectlon.

The Indlan P01nt nuclear fac111ty is. surrounded ‘on all 31des by hlgh

et

ground ranglng in - elevatlon from 600 to l OOO feet above sea level.
Across the Hudson Rlver Wthh varles in w1dth between 4500 to

5000 feet in. the v1c1n1ty of the plant 51te, the west bank is

flanked by steep heavily wooded slopes of the Dunderberg and West

mountalns to- the northwest (elevatlons 1086 feet and 1257 feet respectlvely)
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‘and the Buckberg MountainSuto7the-westesouthwest‘(elevation 793 feet

MSL).

2.1.3 Population and Population Distribution

. The closest citiestwith populationsiexceeding 25, 000 are“New4ei

z‘.

:burgh New York (1970 populatlon of 26 219“ @ decrease of 15/ since
© 1960) -and Whlte»Plalns, New .Yor-k',v‘(‘197Of}populat10n of 50,220 a 0. 5%
:decrease,since,l960) both locatedlapproxinatelyle mlles fromfthe
'Indian Point'site.' The area W1th1n 5 miles of the sitedhas'a populationlv
fof 18, 130 based on the year 1970 census data.<.The projectedkpopulation?“
"for the year 2010 is approx1mately 74 000 persons. The closestfschools_'

o 'are located about 1 m11e to- the south and .east’ of.’ the site. dFigures,

23and53 show‘the_l970 and'predlcted.yeargZOlO cumulat1Ve populationf

data relevant toithe'IndianvPoint'nuclear facility.

’2.li4‘” Uses.of.Adjacent.Lands'andbwaters
“ At the present time thewland surroundlng the Indlan Point 31te .
*15 re51dent1al w1th large areas. devoted to parklands and a m111tary‘
ﬂreservation;" A gypsum plant is adJacent southwest border of the Indlan _
u:Point site. -Northeast of the 51te Just w1th1n the llOO meter low
' population aone radlus is a second 1ndustr1al area. on. the shorellne‘of
1Lents-Cove. The-closest‘cOmmercial;airportiis~at:White;Plains,,New»York,:“.

17 miles south of the statlon. Minor'séaplane'actiyity occurslat o

Greens Cove about 1. 5 mlles south of the plant.jlf
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The Hudson River in the area of the site is used for,commercial

ghip and barge traffic and for pleasure boating. ~For recreation,

vtherelare:several»sections of:the PaliSades~Interstate.Park on the -
west bankpandffishermenYSn.landings,.parks and beaches.on.the-east;
'bankcof.,'the";Hu'd‘son_"‘R_iver.~ Section'2.4.l describes the industrial

~use of 'Hudson River water.

f'Conclu51ons—l
Based on the 10 CFR- Part 100 def1n1t10ns of the populatlon centeri-f

idlstance, the exclu81on area and low populatlon zone dlstances (for o

whlch adequate emergency plans have been developed),' on our analy51s"

‘of the on31te meteorologlcal data from whlch dllutlon factors were
. calculated for various tlme perlods (Sectlon 2 3 of fhls report), and
_on.the calculated.potential radiological dose consequences’of de31gn

.’ba51s acc1dents (Sectlon 15:0- of thlS report),,we conclude that the

exclu51on area radlus is- acceptable from the standp01nt of computed

‘exposure doses from all of the de51gn ba31s acc1dents analyzed when‘

'the feactor is operated at the proposed 1n1t1al power level of3025 MWt.A'
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T 2.2.1

Nearby Industrial,'Transportation and-Military Facilities

. Location and Routes -

The Indian Point site‘is’accessible by New York State Routef9
' which passesfthrough Peekskill and‘Buchanan on the7EastuBank5anduby.’
'Route 9W ard the Pallsades Interstate Parkway ‘On. the West Bank of the .

,Hudson River. The Penn Central rallway passes w1th1n 0 85 mlles of

the;Unitn3 structure on the east bank;of the Hudson-and on the,West.-

,bank;-another line of the ‘Penn Central tracks pass'approximately'one' :

'mileffrom'the Indian_Point site.

The comnercial'barge andvship traffic on-the Hudson“Rivervvaries>‘A

ifrom 600- to 800 per year past the Indlan P01nt site. The:carg05c0n7,: o

s1sts of - petroleum products, dry goods, and molasses. The applicantflh
has 1nd1cated ‘that no river. trafflc shlpment of tox1c materlals or ,f

exp1051ves currently pass the 31te. The mothballed fleet shown in

'the earller aer1al photographs of ‘the Indlan P01nt 51te, submltted

"by the appllcant in the Flnal Safety Analy31s Report have been L

(

‘removed from the Hudson Rlver. There are no new. env1ronmental nazards :

which-have been'identlfied«since*the»construttlonwpermlt review for

this unit.

' p'There are -no commercial airports within 15 miles-of‘the site. .‘The

- . staff_hasgrev1ewed therquestlon of alrport proxim1ty to,nuclear power

plants in various 11cen31ng ‘cases. On the ba81s of these studles,

‘we conclude that the Indlan P01nt 81te 18 suff1c1ently far from an




2.2.2

alrport of 81gn1f1cant 31ze that the probablllty of a crash at. the
site is essentially that assoc1ated w1th general overfllghts and
that the Indlan ‘Point. fac111ty need not: be de81gned or operated w1th

X

special prov131ons to protect the fac111ty agalnst the effects .0f an

"aircraft=crash;

The m111tary 1nstallat10ns in the area 1nclude the New York State

Mllltary Reservatlon (Camp Smlth) and the West Point Mllltary

Reservatlon.

Descrlptlon of Industry

The closest 1ndustry to the Indlan P01nt 51te is- the Georgla Pac1f1c

gypsum plant located approx1mately 0. 3 mlle southwest of the Unlt 3

contalnment bulldlng 0il, gasollne, and molasses storage fac111t1es

are’ located out81de of the llOO meter low population zone for this

fac111ty We have concluded that these fac111t1es w1ll not affect

AN
the safe operatlon of the Indlan P01nt Nuclear Statlon.
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Iodine<RemOVal¢Equipment‘

4, 4 l Spray

An 1nternal reclrculatlon contalnment spray system is- prov1ded

to remove heat from the.containment-atmosphere and ‘to remove iodine

’--which may be present 1n the containment rollow1ng a loss- f—coolant

"of the spray pumps 1n quantltles suff1c1ent to ma1nta1n a pH of at

}:fromrtheicont‘lnm’

acc1dent. Inltlally, the ‘two contalnment .spray pumps take suctlon

on the refuellng water storage tank ‘and dellver water to spray nozzles
inside’containment;. Each pump has a de31gn capac1ty of 2600 gpm.‘

_ Concentrated sod1um hydrox1de solution is added at the suctlon

yleast 9 3 in the water in the contalnment spray. Sod1um hyarox1de_

3‘1n the contalnment spray water w111 scavenge elemental radlolodlne“

’atmosphere.. When the refuellng water storage o

a pertion of the recirculation"flow.provided o

“*Dfprycontinued'core’cooling.is}diverted to the.containmentgspray-'

: fheadefs;

To- calculate the total 1od1ne removal constant for the proposed

.,system we made conservat1ve assumptlons regardlng llquld fllm massr
_res1stance and drop coalescence. Con51stent w1th conc1u51ons of WASH 1233

1we assumed that . of the 1od1ne in the contalnment atmosphere is

in the form of organlc 1od1des and 5%, in a partlculate form.

-'Because experlments have shown that sodlum hydrox1de

.



. spray solutions'arernot;efficient,in the_removal‘of_organic{iodides,d

~. we assumed no reduction!ofrthe:organic1iodidesfby the containment spray.

404,20

We ‘calculated an elemental‘iodine,remoVal-constant'of 9.85

-1 ~ ' o ’ e el .o L '
hr . A two—hour reductlon factor for the-lodlne acc1dentadose‘at .

'the excluslon ‘area’ boundary of 5 2 and a. th1rty—day reductlon factor

for the 1od1ne accldent dose at the outer boundary of the low o

1populat10n zone. of 8 8 was - calculated as a result of 1od1ne removal

byathe chemical»additive spraysr:*Theﬂimpactkofﬁthese'reductron fadtors

on computed accidenticonsequences is discussed in Section 5.0. .

Charcoal Filters
The air handllng system (l) w1ll remove heat from the contalnmentj
in the post—acc1dent env1ronment and (2) w1ll reduce the 1od1ne

concentration in,the.containment;atmosphere by‘the use of charcoal

'f1lters.- F1ve air handllng unlts are. prov1ded. ’In~each unit, a fanl

‘ draws air through a m01sture separator, coollng c01ls, roughlng fllters,

and hlgh efflciency partlculate air (HEPA) fllters at- a flow rate of
approx1mately 24 000 cfm under post—accldent condltlons. Charcoal
fllters are located at the fan»dlschargexneader., They are 1solated

by butterfly valves.A ‘Under- acc1dent condltions, these valves are

'automatlcally opened by . the hlgh contalnment pressure 31gnal and -a flow

"rate of 8 000 cfm - is- dlverted through these fllters. Three of the

five air handllng un1ts w1ll operate even if’ normal off31te power is

' Iost.. This was assumed 1n our analyses of the De31gn Ba51s Accldent
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Sue AL

in ‘éec‘:tj_QﬁIAS'.:B;« ‘Under -this,-circumstaﬁce_,‘,~5p§rbiéimate1y 150% of the
free'volumevof‘;he;gontéinﬁeﬁtiis prqégésed'thrbugh:the charcoal
filteréﬂeécﬁvhou:. |

» Réseéﬁch"pérfdfméd tq,datéﬂﬁsing'impregﬁated éhércoals of
Ayarious_manufa;ﬁure;3indicates:thé£%a§~ldoz felative!ﬁumidify tHe
removal effiéiency:décreaSes’to,aﬁéﬁt.70%“for méthyl iodideiandf

to about '99% for elemental andipérticulate iodine;'-The_sﬁaff assumes

a value of 30% for methyl iodide and 90% for elemental -and pértiéuiaté{

iodine in aqcident—assesSﬁeqpvfotftﬁe?purposes“of site and,engiﬁeered
safety-féafure gvéluatiqn.'_Togéthef; thé»sﬁréy[and filters reduce

the o&eféllxtwo—hour ipdine'éééi&;nt;ﬁbse:af §he ekélusion area
boundéry by;é'faéfor of é.4féhd thé thirﬁy~da§_o€grall_iédiﬁé aéqideﬁ£; 

dqse at.the-buter boundaﬁy of -the LPZ by agfactof.bf ZQ..
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- 15. 0 Acc1dent Analy31s

15 1 Radlologlcal Consequences of . Postulated Acc1dents

__The postulated de81gn ba31s acc1dents analyzed by the appllcant

ﬂ_'and by us . for off31te radlologlcal consequences are the same as
those analyzed for prev1ously 11censed PWR plants of s1m11ar
r-des1gn, 1nclud1ng a 1oss of—coolant acc1dent, a fuel handllng
Vaccldent, and rupture of a radloactlve gas storage tank in the
"gaseous waste" system.: The offs1te doses calculated by us for
these acc1dents are presented in Table 15. O and the assumptlons

used are llsted in Appendlx -F of thlS report. All‘doses are

f}vw1th1n 10 CFR Part 100 guldellne values. EechniCa1<spec1frca

'ﬂiare set ‘on prlmary coolant total act1v1ty to 11m1t potentlal

e steam generator tube rupture dose and ‘on secondary coolant

~

1od1ne - 131 act1v1ty to 11m1t potentlal steam 11ne break dose

at the 51te boundary to l1m1ts well Wlthin the guldellne values

 of 10 CFR Part 100.



C TABLE.ia C o

‘ POTENTIAL OFFSITE DOSES LALCULATED BY . _
STAFF FOR DESIGN BASIS ACCIDENTS AT 3025 MWT. OPERATION

‘ PRI : L LOW. POPULATION ZONE
EXCLUSION BOUNDARY j _' B . - COURSE .OF ACCIDENT

'ACCIDENT = | ~IWO HOUR (330 METERS) - ... ~  _ (1100 METERS)
Thyroid"- . ‘whole Body Thyroid " Whole Body -
- (Rem): _ (Rem) o (Rem) ' : (Rem).
'Loss of Coolant®* 288~ - 22 . . o119 . 15
‘Refueling 67 -~ . 8 S 19 -2
_Gas Decay ‘Tank*** - e - _ o , . . A
Rupture,_ . Negligible i- L8 NegligibleA 2

% Qur- calculated potentlal doses to control room personnel follow1ng a LOCA
are: w1th1n the guldellnes of Crlterlon 19. :

- k% The 2 Hour 51te boundary dose u31ng the stretch power level of 3216 th 19
302 rem' thyr01d.. o : SIRBRC o v

k&% The technlcal spec1f1cat10ns for Unit #3 will be set to reduce the 1nventory
' of noble gases. stored in a single gas ‘decay tank so that any, 51ngle failure
- such as lifting and stlcklng of a pressure relief valve will not produce a
~ 'whole body dose in éxcess of 0.5 rem at the site boundary.




3.1.9

"~ On the ba31s of our: evaluatlon of the 1mportant 31te characterlstlcs;_r‘

12

Conclu51ons

and taklng 1nto cons1deratlon the de81gn of the fac111ty 1nclud1ng

vthe englneered safety features and the des1gn of the - systems that.

‘.‘_w1ll be prov1ded for the control of radlologlcal effluents from the’

: 'postulated de51gn bas1s acc1dents, we have concluded that the site ‘;'

s acceptable; N
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ASSUMPTIONS USED BY AEC REGULATORY STAFF

o 5

: APPENDIX F

| IN CALCULATIONS OF OFFSITE DOSES EROM DESIGN BASIS. ACCIDENTS

Loss-Of—Coolant Accident Assumptions -

. Power Level

,’Operatlng Time

.Spray Fllter Data

‘Filter Flow Rate

Filter Eff1c1enc1es
- ‘Organic Iodlne

B Partlculate Iodlne

o Prlmary Contalnment Leak Rage"

,Initial_Iodine.FofmnDistribUEion‘ »

3025 Mwt
3 Years_' 7
- 0.1%/day =24 Hours

0.05%/day. >24 Hours

' 91% Elemental - .

47 Organic
5% Particulate

24,000 cfm- -

... 30%
90%

90%

Elemental_Iodlne v
2.61 x 10° ft3 B
118 feet -

‘v'.2500_gpm ‘

_ g 24,74'em/secd

Spray Drop D1ameter iFNI "i'x'x"} ;kfsz‘ J-Q,LIISOO'H

7 ' .A._‘ - 1,_'480Eem/seC»'

EFaetor‘of Conservatlsm, _;" Q.”};.;"e:'iﬂf;Li '_5"f‘I;ii ’

Primary Containmenf Volume:’
Spra&lFall Height - '
»Spray Flow Rate’

Elemental Mass Transfer Veloc1ty

ASpray Termlnal Veloc1ty

o X/Q Data, - sec/m _
Exclu51on Boundary (330 meters) e . .
1 0-2 Hours (Equlvalent to- Pasqulll "F"; ;’- 0 7 m/sec) 1. 8 x.IO

Q‘7Low Population Zone Boundary (1100 meters)

- 0-8 Hours <Equ1va1ent to" Pasqunl"F'_';i 0. 7 m/sec)
824 Hours . .o ..;,.,,.41 4
296 ours 6
96720 Hours oot el 20

MR VS
v o
o
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'”fggzwofjtﬂe;iodine_is'retained in the pool water

;elemental forms respectlvely':."

”Refneling Accldent Assumotlone ;

| '{Rupture of 204 fuel rods (one aeeenblY);

fAll gap act1v1ty 1n the rods, assumed to.. be 10/ of the nobleif
~gases and - 104 of the 1od1ne (w1tn a peaklng factor of 1. 7),-
if1$¢?gleased¢’ B S

* . The 'accident ‘occurs 100 hours aftefpshutdonn;"

‘iodinelfiltef efficiencieSLof 704 and 90/ for organic and

':On-site data used to determlne X/qQ values for ground release o

'meteorology, and'dose;conver31onafaotorf;~

1

Gas Decay Tanchupture Assumptionsit
,Gas decay tank contalns all the prlmary coolant loop 1nventory of;f

v:__noble gases resultlng from operatlon with lA falled fuel (lOO OOo“e o

133.

'curles equlvalentof Xe 7).

X/Q values based on on-site meteorological data. .. .
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:‘Control Room Dose Assumptlons:y

‘The appllcant proposes to meet General De31gn Crlterlon No. 19

Control Room, ‘of Appendlx A to lO CFR Part 50 by use of adequate.

v

'lconcrete shleldlng and by fllterlng 1nlet air to the control room ‘in

case of . an - emergency Under emergency condltlons redundant 2000 cfm

"'clean—up tralns con31st1ng of HEPA fllters and two 1nch deep charcoal

beds, filter the rec1rculated alr in51de the control room. Approx1mately

200 cfm Jor less, make—up alr is added upstream of the fllter traln

to assure control room . pressur1zat10n. The. unlts are automatically

ctlvated upon acc1dent or hlgh radlatlon 31gnals; We have calculated

‘the potentlal radlatlon doses to control room personnel follow1ng
"a LOCA.}'Thevresulting doses are,within the guldellnesgof'crlterlon

19
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 REMOVAL RATES AND.REDUCTION LIMITS ~ = o

. FOR EACH FORM.OF IODINE . ° . = S

IédineﬁRemdval Rétés,‘Hﬁs‘“

\ ERSEN

. 'Time Period, Hours = fﬁu;,_';'-,J  '_EIéﬁental v », ~Particulate’-  >f'0rganic

.040;428 &ﬁ:':,',f:V ’ ;{ ': :5"': ';, 37 n,f;idﬁs o _"(‘”-0;397  ; ;;_-,'  ¢,149,4‘
;6;448;5:13 - "j ":;5‘,11.’7_;  Q“ o 03§A7=i : 'f‘yli,-opsgggj o
' 5.13-10.28 o R vfivllf;o.447*f‘__.,f ook o 0149
L  '10;75—46;36fl ff"fljf5 ':i_ Vj:j' ;1f~f;:f 6 U ; oo .."-:,' 0.149
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