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CALCULATION OF REACTOR ACCIDENT CONSEQUENCES {CRAC2)
FOR U.S. NUCLEAR POWER PLANTS (HEALTH EFFECTS AND COSTS)
. CONDITIONAL QN AN "SST1" RELEASE
POWER'  PEAK® PEAKZ  PEAKZ ~ PBAK® - PEAK® 'SCALED®
LEVEL ~ EARLY.: e EARLY s-cxucans_. PATAL " INJURY, = COSTS .
(#va) - PATALITIES? TNJURTES® pEATHS® = RADIUS? ADIUS® (BILLIONS
(MILES) (MILES) 1980 3)
ARKANSAS NUCLEAR ONE, Units 1 & 2, Russelville, AR o
NRC Result® 1120 2,550 6,010 3,380 17.5 35 camen
Bt oScaled'® B36 . 1,900 3,400 . 2,900 . ==m= == 8.1
#2 Scaled M2 2,100 4,000 3,000 -_— - B84.9
\/ BEEAVER VALLEY, Units 1 & 2, Shippingport, PA
NRC Result 1120 24,400 271,000 28,600 20 55 ————
M Scaled 833 19,000 . 156,000 & 24,000 === = 122.0
o i#2 Sealed.. 8337 19,000' 156,000, . 24,000, . ieds e

BELLEFONTE, Units 1 & 2, Scotabore, AL _
NRC Result 1120 3,300 6,900 4,290 20 50 ————
#1 Scaled 1213 - 3,600 7,700 4,500 mw—— L e= BE.1
#2 Scaled 1213 3.560 7,700 4,500 v—— —m 82.7
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Bie; wOCY POINT, Charlevoix, MI
NFC Resuit 1120 3,450 . 6,030
Sealed' 2 63 120 10
DRATIWOQD, Units 1 & 2, Joliet, IL
NRC Result 1120 6,750 63,300
/1 Scaled ' 1120 6,750 63,300
#2 Scaled 1120 6,750 63,300

10,900

450

14,200
14,200
14,200

BROWNS FERRY, Units 1, 2, & 3, Decatur, AL

o L / :
NRC Result 1120 19,400 47,700

M Scaled 1067 18,000 42,000
#2 Scaled 1067 18,000° . 42,000
#3 Scaled 1067 18,000 42,000

ERUNSWICK, Unita 1 & 2, Brunawicl, NC

NRC Result 1120 10,100 F3,.T00
# Sciléd 790 7,500 18,000
#2 Scaled 790 7,500 18,000

BYRON, Units 1 & 2, Rockford, IL

NRC Result 1120 ~ 9,050 19,300 -
. #1 Scaled 11207 . 9,050 . 79,300
U7 g2 Sealed T 1i20 7 9,080 T 19,300

CALLAVAY, Unit 1, Callaway, MO
NRC Result 1120 11,300 31,000

#1 Scaled 1150 11,500 32,000

4,020
3,800
3,800 .-

3,800

5,480
4,600
4,600

15,500

15,300
15,300 ©

9,430
9,600

12.5

15

—
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20
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CALVEWY CLLFFS, Unita V & 2, Lusby, MD _
W result 1120 7,080 25,900 27,300 20 »o T
S hared B850 5,600 © 15,000 (23,000 =t - o 8T.4 .
#2 Scaled as0 5,600 15,000 23,000 —— - 2.0
CATAWBA, Units 1 & 2, Rock Hill, SC
NRC Result 1120 41,900 87,400  5,A30 20 30 —
M Scaled 1145 42,000 88,000 5,800 e=em - 101.0
#2 Scaoled 1149 42,000 88,000 5,800 ——— - 93.7
CLINTON, Clinton, IL' |
NRC Result 1120 . 1,940 44,700 14,700 1% I
Scaled . 950 1',69“0‘ e, 32,000 13,0000 0 ——— - . 92.8
COMMA t ™ -
. NCHE ?EAK. Un;l. 1, Glen fose, . M . .
NRC Result 1120 1,.219° 135,800 4,710 25 -] —
#1 Scaled 1150, 1,200 14,000 4,800 Cm—— 117.0
COOK, Unita 1 & 2, Bridgman, IL
NRC Result 1120 2,060 92,700 13,400 15 170 ———
#1 Sealed 1054 1,900 80,000 13,000 c——— == 91.9
#2 Scaled 1094 2,000 88,000 13,000 - .-==m . ~s 101.0 -
. COQPER, Brownswiile, NB. = e Ll i e : |
e A 'v‘l.: i “:‘l-.-'“’-"_":'??.“:"-' oo e STt ""-'.‘-.“- e .-'._ - A .1-‘ " - ', IR A " ‘-. v
NRC Result 1120 2,220 5,420 5,190 25 35 C emea-
Scaled 78 1,600 2,800 3,100 ——— —-— 57.2
CRYSTAL RIVER, Unit 3, Bed Lavel, FL
NRC Result 1120 1,160 6,630 3,310 20 55 e
#3 Scaled 825 500 % 800 2,800 — - 53.8
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DAVIG-BESSE, Ottawa, OH
Nne Result 112000 1,790 fo,000 11,600 19 70 e
-
Scaled 906 1,400 75,000 10,000 —— = B4.0
DIADLO CANYON, Units 1 & 2, San Luis Qbispo, CA
NRC Result 1120 10,600 12,400 13,000 17.5 35 ————
'} Scaled 1084 10,000 11,000 12,000 — - 155.0
§2 Scaled 1106 10,000 12,000 12,000 —— == 158.0
DRESDEN, Units 1, 2. & 3, Morris, IL
 MRC Result 1120 56,600 71,000 15,90 15 60 =
#1 Scaled'? 200 6,000 - 4000 5000 . = ot 23.5
42 Scaled 800 42,000 39,000 13,700 Ceee e BT84
§% Scaled 800 42,000 - 39,000 15,000 eme— = - 89.6
DUANE ARNOLD, Palo, IA
 MRC Hesult 1120 6,790 37,800 11,400 ° 25 R —
Scaled 545 2,900 12,000  7.000 am— == 53.8
PARLEY, Units 1 & 2, Dothan, AL
NRC Result 1120 15,100 . 19,600 . 3,370 20 40 J—
. 4 Scaled BBO° 12,000 . 43,000 2,900 0 wmem aal 0 52.2

ffq-izih£i£.1f“‘ia&dff?fiééap“’*“,{z;ono‘ g0 noremsl e RGN
FERMI, Unit 2, Laguna Basch, MI
NRC Result 1120 8,150 149,000 13,700 15 10 e

f2 Scaled 1100 3,000 340,000 1%,000 — - 136.0
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FITAPATILCK, Scriba, NY
. Q _—
HNHC Hosult 1120 1,520 28,800 20,600 12.5 4
' : ; i 7 - - C10%.0 .
Sealoed 8210 1,000, . 16,000 II,OOQ Lo N
FORT CALIIOUN, Washington, NB
NRC Result 1120 8,980 129,000 5,930 29 35 ———
Sealed - - 457 3,000 32,000 3,000 cam = 435
FORT ST. VRAIN, Fort St. Veain, CO
NRC Result 1120 17,200 22,800 5,180 17. - & = e-=—-
Scaled'4 330 | 3,000 3,000 1,000, .  ~——— . --  38.8

GINNA, Ontario, NY

HRC Result 1120 5,480 98,900 ;;25'*09“PJ 12.5 CAQ L emmem

Scaled 490 2,000 28,000 14,009 ———— - 63.0

CRAND GULP, Unita 1 & 2, Vickaburg, M3

NEC Result 1120 3,890 8,220 3,500 20 P T -
M Scaled 1250 4,500 10,000 3,800  mme= == B3.0
#2 Scaled 1250 4,500 10,000 3,800 —_— - 0.7

HADDAM NECK, Haddam Neck, CT
NRC Result 1120 ° 60,600 144,000 34,500  17.5. . 50 °  cwwad
Sﬂﬂlﬂd'.{\’f-575f- 29uﬂODf: '?Eﬁdrﬂﬂol_,Eﬁuﬁbdvl;H:f'f? e T TR

e PRt T e T e T T e T e i
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HATCH, Unita 1 & 2, Baxley, GA

NRC Result 1120 972 8,280 4,470 20 70 —_
#1 Scaled 786  TOO 4,000 3,000 ———— == 51.0
#2 Scaled 7186 - 700 4,000 3,000 c—— e 56.0
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INDLAW POLNT, Units 2 & 3, Buchanan, NY

NRC Result 1120 56,600 227,000 15,500 7.5 0 S

J2 Sealed é73‘ 46,000 141,000 13,000 ———— -- 274.0 .

#3 Scaled 965 50,000 167,000 14,000 —— -- ©.-314.0
KEWAUNEE, Carlton, WI

NRC Result 1120 2,190 £3.200 12,400 12.5 AD | e

Scaled 535 900 17,000 8,000 cmam wm 46.9
LASALLE, Units 1 & 2, Ottawa, IL

NRC Razult 1120 14,900 13,900 15,300 15 60 -

# Scaled 1078 14,000 12,000 15,000 — - 118.0
. f2 Scalad 1078 14,000 12,000 15,000 ' —== - 1200~
LACROSSE,. La Croase, WI

NRC Result 1120 3,090 14,600 6,610 15 5 ————

Scaled'’ 50 70 400 200 —- = 80
LIMERICK, Unita | & 2, Montgomary, FA

NRC Result 1120 77,700 710,000 35,500 20 55 O

# Scaled 1055 T4,000 610,000 34,000 —_— - 213.0

#2 Scaled- 1055 74,000 - 610,000 34,000  —-mm == 197.0°

. :mm *MKBB’:‘*“!#‘%.‘&E’T M ,-:“,.‘..‘l‘ .".' .‘- e K ) . - g : ' _: .‘ - . . ".'l‘-‘_‘ o : .". -.".‘ o " "“ -.’. e

NRC Reault 1120 1i.600 19,400 25,600 15 35 ——

Scaled 790 8,000 10,000 21,000 a—— 18.5
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MALMLE IWILL, Units 1 & 2, Jol[aerzon,
NIC Result 1120 12,300 158,000 8,510 15 60 ===
Fi Wosull ‘1'1':,'0 12,000 150,000 8,000- - ———- T
42 Resslt 1130 12,000 150,000 8,000 P - 8%.8
MCGUIRE, Units | & 2, Gornelius, NC
NRC Result 1120 11,600 19,400 25,600 15 * 35 —————
M Scaled 1180 12,000 . © 21,000 26,000 = ---- == “106.0
#2 Scaled 1180 12,000 21,000 26,000 ——— - 110.0
MIDLAND, Units 1 & 2, Midland, MI
NRC Result 1120 10,300 16,200 12,400 12.5 40 ———
#1 Scaled 530 - 4,000 11,000 8,000 ——— == 561
€ ' ' [ T . ’ PR ”.-.| 
J2 Scaled 805 7,000 20,000 10,000 . 'a0.a
MILLSTONE, Units i, 2, &4 3, Waterford, CT
NRC Reault 1120 23,000 28,800 37,300 20 65 —
; Jt Scaled © ° 66D 13,000 -~ 12,000 28,000 i L meed e QY8
#2 Scaled 870 18,000 18,000 33,000 ——— -_— 135.0
J5 Scaled 1150 23,000 70,000 38,000 —— - 174.0
MONTICELLO, Monticello, MN
HRC‘Heault 1120: ;-.510 . 30 %0 - 6,470 - 15 - I
Scaled’ 53& 500 g, 000" | 43000 e, tTen TS 46
NINE MILE POINT, Unita | & 2, Scriba, NY
;; NRC Result 1120 1,520 28,800 20,600 12.5 40 —_——
#1 Scaled 610 800 11,000 14,000 —_— —— 66.2

#2 Scaled 10R0 1,400 26,000 20,000 —_— - 154.0
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NI ANNA, Units 1 4% 2, Mineral, VA

NKC Result 1120_ 2,290 o 9,320 | 33,?00. ;_;0-‘ §5_.. #f-ffs
Ut fenled  B50 1,800 5,000 29,000  =ewe =2 660
#2 Scaled 850 1,800 5,000 29,000 ——— == ., 60.3
OCONEE, Unit= 1, 2, & 3, Sane;a, 5C
NRC Result 1120 5,630 76,400 4,940 20 30 - —mmm-
# Scaled 860 4,000 47,000 4,000  ~ewe  -- 56.8
J2 Scaled 860 4,000 47,000 4,000  =e-- - 58.3
F#5. Scaled 860/ 4,000 47,000 4,000, . =ee= == . 58.3

QYSTER CREEK, Toms River, NJ

© NAC Result 1120 24,300 "~ - 26,700 " 32,200 : 17.5.- %0 . . —eeew. o

Scaled 620 13,000 10,000 23,000 — - 79.8

PALISADES, South Haven, M1

NRC Result 1120 1,700 15,000 13,000 —=-- -;, ————
'mScaled a ﬁiﬂt - 1,660“ -ﬂT.dOO. '10;00b' —_— o "55;5"”

PALO VERDE, Units 1, 2, & 3, Maricopa, AZ

NRC Hesult 112U 3,590 29,500 14,000 2u L
#v Scaled 1270 4,000 . 36,000 15,000  ewem -~ 89.7
# 5¢nl¢&?ﬁit?ﬁ6i”fi"°°° : ) 35,@00 ‘315;006  : ,;;_;,Wf;ﬂ*.:ﬁ::?"gﬁgi

PEACH BOTTOM, Units 2 & 3, Peach Bottom, PA

NRC Result 1120 74,500 50,900 37,900 20 55 = —uees
#2 Scaled 1065 72,000 45,000 37,000 ———— - 119.0
#3 Scaled 1065 72,000 45,000 37,000 —— - 119.0
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PR, Unitu 1 & 2, Painesville, OH
NHC Hesult 1120 4,960 166,000
ﬂl ;culué 1?05r" 5.§d6"":1ao,60b
#2 Scaled 1205 5,500 180,000
PILGRIM, Unit 1, Plymouth, MA
NRC Rosult 1120 5,170 72,800
f1‘3caied 670 3.d00' . '30'000

//f“

POINT BEACH, Units 1 & 2, Two Creeka, WI

NRC Result 1120 1 290 39,000
- {1 Sealed 497.. .. 500 - . 9,000
o fE—_ Scaled . T 497 g m )

anl, 475

NRC Result 1120 9 700 13,400
# Scaled 520 '2,000. 4,000

. o \ e . E .
#2 Scaled 520 2,000 4,000

QUAD CITIES, Units { & 2, Cordova, IL
NRC Result 1120 16,800 76,400

1 Secaled - BOO 12,000 - 41,000

Fz sc'l’“ *!5°° 12 °°°fo:-_41 008 iﬁta.bpb -

R e e N T ot e
RANCHO SECO, Clay Stntion; A
NRC Result 1120 735,700 50, 400

Scaled 913 30,000 34,000

MaRk JACOES

R

13,200

14,000

14,000

30,600
25,000

12,400

- 7,000

9.520
4,000

4,000

15,100

12,000

6,760
6,000

15

- ———

20

12.5

- -

. fﬁhﬂ(dﬁu;ﬁﬂ_

PRAIRIE ISLAND Units 1 & 2, Red Wing, MN

15

15

A ——

65

-

40

39

60

45
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| e ———

AV.4

. 43.8

48.3
'49.5

65.1 .-
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113.0
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HOULNSON, lgrtuville, SC
NHC ltesult - 1120 . 3,400 - 19,600

fit:.:Jlf:d a65 2,000 2,000

5T. LUCIE, Units 1 & 2, Ft. Pierce, FL

NRC Result 1120 7,510 12,400
#y Scaled 77T 5,000 5,000
fl2 Scaled 777 5,000 6,000

SALEM, Units 1 & 2, Salem, NJ

NRC HResult 1120 102,000 75,700

#1 Scaled 1090 100,000 70,000
§2 Scaled 1115 100,000 = - 75,000

NRC Result 1120 27,800 24 ,%00
#1 Scaled 436 5.009 | 6.060
J2 Scaled 1100 27,000 23,000
4% Scaled 1100 27,000 23,000

SEABROOK, Unita 1 & 2, Seabrook, NH

" . NRC Result jtzo'-- 6,880 . 26,800

|-

T Sanlﬁ&‘s,j15b,;

SEQUOTAH, Units 1 & 2, Dalsy, TN

NRC Reault 1120 29.500 . 60,600
/1 Scaled 1148 29,000 61,000

2 Scaled 1148 29,000 61,000

©7,000 727,000

42 Scalad 1190 T;000 27,000

4,410

3,000

4,220
3,000

3,000

41,500
40,000
40,000

Ch -

19,200

10,00Q

18,000

18,000

6!250

6,000 |

6,000 .

4,63Q
4,700
4,700

- 20

20

e

- -

20

s

17.5

20

—

- ———

20

————

W

30

99

%

65

20

 PAGE

- e -

-

i ——

135.0

. .150.0

—

58.8

186.0

182.0

i i
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SHFALON HAWRES, Units 1 & 2, Apex, NG .
NKC Result 1120 13,400 46,300 6,850 20 30 s
M Sealed '900:' 11,000 31,000 ‘”6;600“ T X
#2 Scaled 900 11,000 31,000 6,000 —m—- - _,47.8
S Lok
SHOREHAM, Wading River.";?_“_ix _,_W
NRC Result 1120 53,600 130,000 41,300 7.5 50 ————-
Scaled = ' 820 40,000 75.600 35,000 — e 157.0
 — ——— ———
SO0UTH TEXAS, Units 1 & 2, South Texas, TX ]
NRC Result 1120 15 200, 8,770 3,900 25 35 - oo
| iy nj sk
4 . Scaled 1250 18,000 10,000 4,000 - “— 1na2.o
.42 Scaled 1250 18,000 l‘zlq,ooo ‘;‘_¢,§oo —— e N ; 104.0 .
SUMMER, Unit 1, Pairfield, SC
NRC Result 1120 6,280 ‘110.000 4,50 20 0 e
# Scaled 900 5,000 " T3.000 4,000 = - 68.2
SURRY, Units | & 2, Cravel Neck, VA.
NRC Rasult 1120 42,900 69,500 28,000 ., 20 55 —
#1 Scaled 775 31,000 36,000 23,000 ——— e 56.3
#2 Scaled. 775 . 31,000 - ~36,800 23,000 . e o ~ 57.8
‘_‘.;__isusnumm unm ] az.,aumw. P T I
 NRC Result ltzo 70,600 55,950 .Jég;ébb':ﬂ-‘ébv” ".155’ SR
#1 Scaled 1050 67,000 47,000 28,000 —— aa 143.0
B2 Sealed 1050 67,000 47,000 28,000  —amm o 137.0
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THIEY, MLLE ISLAND, Units 1 & 2, Middletown, FA
NRC Rezult 1120 56,100 90,800 31,500 20
J1 Sealed' | 792 42,000 50,000 26,000 —
§2 Scaled'® 880 46,000 57,000 28,000 —-

. ' - y uﬂﬁ
TROJAN, Prescott, OR MEM a“%h\vf/‘*’“d

NRC Recult 1120 1,110

Scaled 1130 1,000

14,300
14,000

5,300

5,000

TURKEY POINT, Units 3 & 4, Florida City, FL

f

NRC Result 1120 48,500
5 Scaled 666 29,000
f4 Sealed 666 . 29,000 E

VERMONT YANKEE, Vermon, VT
-a? NRC Result 1120 19,300

Scalad. S14 T,Gm{

* ..

VOCTLE, Units 1 & 2, Burke, GA

NHC Hesult 1120 241
# Scaled 1100 200

#2 Scaled - 1100 200 .

VAYERPORD,. pdt. 3, St. Charles,

90,400

#5 Scaled 1165 96,000

M

alalh

NRC Result 1120

106,000
45,000

45,000, 4,000 .

11,100

3,000

40,800

39,000

79,000

L

253,000

279,000

“o.4y
i et

'“ "-_. - '.'.. "..‘.:.

5,550

4,000

27,800

17,000

4,510
4,000
4,000

5.230

17.5

- -

20

———

15

. ——

20

- -
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WA AL, Units 1 & 2, Rhea, TN

.,2. . NHC Result 1120 . 5,340 11,100 4,580 20 30 0 m=——-
M Gealed 1700 5,000 "11,ooo‘ul 4,000 miem o= 860 .
#2 Scaled 1100 5,000 11,000 4,000 —_— - . B3.3

WPP3S, Unit 1, Richland, WA

* )

NRC fesulv 1420 216 17,000 3,750 ST 50 e
I Scaled 1250 200 20,000 4,000  mmem = 804
WPPSS, Unit 2, Bentng. WA
MNRC Result 1120 300 14,700 3,850 17.5 30 et
#2 Scaled 1250 . 300 17,000 . 4,000 ———— . =a : .tiii
WPPSS, Unit ‘3; olmi';,"hr'.
~ NRC Result. 1120 173 13,800 3,750 -i7.5 30 ‘ —-
#5 Scaled 1240 115 16,000 4,000 — == 5.7
WOLE CREEK, - Burlingtun, MWV‘Q A"‘-
NRC Besult 1120 1,100 3,130 3,620 5 35 -
Scaled 150 1,000 | 3,000, 3,000 e - 105.0
| ' fzﬁg% k-
YANKEE BOWE, Rowe, MA | B
| HRc;Rnnﬁlt‘:t12Q= ﬁi1,20§ \_.,yiﬁ;aoo éé,agd | .'aT-ﬁ ;i 59.“7 ——

i

ZIMMER, Moacow, OH
NRC Reault 1120 12,7300 196,000 11,800 20 %000 amaea

‘Scaled © 810 9,000 109,000 10,000 e B4.5
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ZION, Units 1 & 2, Zion, IEMM%M

NRC Wesult 1120 14,300 181,000 17,100 15 70 -WM"*

I Sealed 1100 14,000 155,000 17,000 ——— == ‘ 146.0

/2 Scaled 1100 14,000 155,000 17,800 me— 146.0

All figures obtained by the Subcommittee on Oversight and
Inveatigation, }ouse Committse on Interior and Insular AfCairs, f[com
the U.S. Nuclear Regulatory Commiasign {rom NUREG/CR-2239, SANDB1-1549,
"mechnical Guidance for Siting Criteria Development”, D.C. Aldrich, et.
al., Sandia National Laboratory (DRAPT), and from NUREG/CR-2723,
SANDS2-1110, “Estimates of the Pinancial Consequences of Nuclear Fover
Reactor Accidents”, D.R. Strip, Sandia National Laboratory (DRAFT), and
from CRAC2 eomputer printouts which. asrvad as the statistical basis [or
these raports. These satudies wers performed by Sandia National
Laboratory under cn‘ntrl&:tl to the NRC. S SR

All m:c:idr.:nt cumecidenni figures are based upon the pccurrence of a
roleasa of radicactivity which is designated by NRC as "S5T17. An
"SST1" release is projscted to. result from a core melt accident in
" which all instalIed safety equipment fails anod: the reactor tontainment
structure ia br'umhocl directly to the atmosphere. The NRC estimates
the probability of an 5ST! release to be 1:100,000 per resctor year

{the above values are thus conditional om the occcurtence of an SEM

releasa). For comparison purposea, the 1975 Reactor Safety Study
(WASH-1400) predicted that the probability of & “PWR2® release (uimilnr

BB uny rcupncts tor 33'1‘.1) wns 1 125 OOQ .o | Y

TN A At R L el

'I'hu prubahuity of thc paak :onsaquuncm is pr-dib.tud to bc lmmt* than
this probability by a factor of 100 to 10,000; the lower bound of this
range would be about | im & billienm, which is the probability level at
which the Reactor Safety Study (WASH-1400) ceased caleulating
conauqumcu. The oft—eitcd "vorst cases” values of 3, "SOC' fatalities,

. b

45,000 oarly injuries, 45,000 cancer deaths, and property damage of 3514
billion from WASH-1400 wers predicted to occur at a probability of 1:1

s
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Lillion. fThere are very large uncertainties associated with nuch
probabilities.
Actual site population and wind roses were used together with

meteorological records for nearby National We
(onuitu'meteorologianl"hata gather
insufficiently complete data).

10 miles around each reactor;

summary of three eva

of 10 mp

und § hours {(weighted 30%, 40%, and 30%, respectively, based on a

ather Service stations
ing systems were found to produco
A "summary evacuation” is azsumed for

"gummary evacuation” is. A weighted

cuation saeunribéflnvolving an average travel spsed

h away from the reactor with delay times befors travel of 1., 3.

rit" to-data in an EPA report on evacuations).

. NOTES

1. Power level data
through A=4.

These power lev
found in the NRC's “Gray Book"

( NUREG-0030) -
aignificant amount,
dacrease, depending upon

the listed and actual values.

‘2. ;Puakh mesns the hi.

printouts for the Sandia studies. Peak does nat necesaarily

worat cass results bscause
muthors +to have uncertainties
capability.
aof data

‘talen  from NUREG/CR-2239, Appeandix: A, 'pages A-2- . =~
¢ls may differ from those commonly

{ NUREG-0020) and NRC's "Yellow Book™

If actual power levels differ from those listed’

the ¢stimated consequences would increass oOT

the "diresction” of the differsnce between

ghesf caleulated value from the CRAC2 computer

"hest

by &

mean

the CRACZ model is acknowledged by ita
in its weteorological modelling
Yince the CRAC2 model considers only one

and does not model precipitation frequenc

year's worth
y beyond a

distance of 30 miles from the reactor, the model may not adequately

characteriza the frequency af precipitation. svents.
significant  for peak consequences aince the
from aécidantas are predicted to occur vheh a ridicact

.. . .. -encoupters rpin’ over a ralatively.densely.populsted. region..
‘ o CRACZ met#orological model is, hovever, conaidearably improved
the original CRAC model.

Thia 1ia
higheat conaesquences
ive plume

.The -
‘frod -

%, Scaled costs taken directly from NUREG/CR-2723, Appendix A.
Economic coats which are not included, however, are the coat of

providing health care to the affectad popu
litigation costs,
coats (NUREG/CR-2723, page 3).
A maparata vreport on accident conseq

lation, all onaite costs,
direct costa of health effects, and indirect
Indirect coats can be subatantial;
uences prepared for NRC by the

Bureau of Economic Analysis, U.S. Department of Commerce under

contract to NRG CNugElun-ca%l)  Buw
substantial. . Goats that. were ing

ol thad suskh sasks aould ha
luded .in the NUREG/GR-2723



Al/AB/20BE  28:19 77B2ABRE1A MaRk, JACOBES PaGE
st b ok i s it i i A e =L e e
— - - - - ——— i rr— e B e e

\
—16-

10.

estimaules were lpat wages, reloestion expenses, decontamination
costn, loat property, and interdiction costs. for property and farm
land. . C ‘ . . ‘ o . .

Farly fatalities are deaths due to radiation exposure from couses
other than cancer oceurring within one year of the accident. The
CRAC? mode)l, as did. the original CRAC model used in the Reactor
Salfety Study (WASH-1400), uses an assumption regarding fatal dogeus
that may be subject to queation. CRAC2 =agaumeées that the lethal
dose to.50% of the population in 60 days (the so-called "LD-50/60
dose") ‘is %10 Rads., This assumption is permitted, however, only
becnuse the model assumes that “supportive treatment” iy availublu.

Supportive treatment assumea the use of special saterile procedures,
maszive use of trapnsfuziconsa and antibiotics, and considerable

medical attention. The Reactor Safety Study corncluded that such a
level of attention would be available only for 2,500 to 5,000
persona (even if thea totality of .such resources in the entire U.S5.
were mobilized). PFor a considerable number of the cases presented
above, the total estimated number of fatalitissx far exceeda this
uvailaobls laval of supportive treatment. Assuming only normal
hospital treatment (characterized as “minimal treatment™ in the
Reactor Safety Study), the LD-50/60. dose becomea only . 340 Rads.
Moreover, more DOT30Ns are exposed to this level than are exposed
to 510 Rada. Thus, for a number of plants, the estimpte of early

. fatalities may be 3ignificantly underatated. The authora of 'the

Reactor Safety Study concluded that changing the LD-50/60 from 510
Radx to 340 Radws would in¢reass the tumber of early fatalities by a
factor of 3 to 4 depending upon circumatances (NUREC-0340)}. The
precise affect on the above estimates from such a change is

 unkrnown, but the nusbher of sarly fatalities woulid owrtainly

increase for those plants vhere the early fatality numbers
astimated above are significantly greater thao %,000 persona.

Early injuries are radiation-related injuries occurring within one
year of the accident which require hospital treatment or medical
attention. Early injuries include such conditions as temporary
aterility, thyroid nodulaesa, prodromal vomiting, and cataracts.

Cancer deaths. are predicted to ocenr. over the lifetime. of the

- axposed: population, vith the-exception of leukemia whtch is nnaumod'- .
N . T hnbmmqud by 3D yun aftar the . m:’idmt‘ v ERt

Peak fltll radius is the largest calculated distance from the plant
at wvhich an early fatality occursa.

Peak injury radius is the Jargest calculated distance f{rom the
plant at vhich an early injury occurs. .

NRC Raesult refers to the Sandia National Laboratories caleulations
uaing the CRACZ? ecode for the "“base case” of an 1120-megawntt

(electric) reactor.

‘Scalad means usidg"bnfreqtion'fanturu?b;aadbuponraanaixiviﬁy4v-.

studies in NUREG/CR-2239 to adjust the "NRC Result" for actual

16/17
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power level ol each reactor. fThae correction factors uare spuecitic
to the particular consegquence and are based upon the consequenceu
ooccurring once out of every 100 SST! releases (this is the closest
to the pesk value for which the study did a sensitivity analysis of
the effect of power lavel on consequences). Thus, there are large
uneertainties in the results: however, the resultzs are believed to

be the best available estimates for most sites since specific

site/reactor studies: have not been done for most reactors.

+ This result was not provided in NUREG/CR-2723.

The “"Scaled™ reaults for Big Rock Peint have very large

‘uncertaintias due to the large difference in power luvel betwieen

this reactor and the base case reactor. The results are provided
solely for the aake of completeness and because the NRC Result,
caleculated on the baaia of an 1120-MWe reactor may be of intarest
in setting aiting standards for future reactors.

L ’ Ta . . .. + ! " " . v .
Dreaden Unit #1 has been shutdown for several years pending a.
chemical cleaning of the primary coolant aystem to remove
acrumulated radicactive contamination. There has been aspeculation
in the media about vwhether this reactor will be decommissioned, but

- mo firm decision by the operating utility appears to have heén made: .
“rogarding the future operability of Dresden Unit #1. In addition,

this reactor ia a very small reactor (see note 12).

Fort 5t. Yrain is also a very amall reactor (sed note 12). 1In
addition, thia reactor ia a high-temperature gas-cooled reactor
(HTGR) rather than a light-water coolad reactor as are the
remaining reactors in this liating. HTGR'as will have yery
diffﬂrpnt‘*tﬂlﬂlﬂl*_Ehlrictlriaticag than- LWR 's;. .the.: results  are
provided here for reasons aimilar to thoae discussed in note 12.

This is a amall reactor; see note 12.

The NRC Result doea not appear to have accounted for the large
transient population which uses the beach near Seabrook during the
summer. This tranaient population increases the population within
10 miles of Seadrook by nearly a factor of two. If the transient
population was nat sccounted  for in the Sandia gtudy, the liated

.anﬁnghqnces pay serioualy pnﬂérstatazthﬂ.gtpecgsi:uhluaa,

SRR e T DR A T . TR S S S L ST
TMI-1 “is’ shutdowvn under an NRC order stemming from the March 28,

1979 accident at the adjacent TMI-2 reactor. An NRC hearing haa
bean conducted regarding possible future operation of TMI-1; the
matter iz presently before the Atomic Safety and Licenaing Appeal
Board and the Commiasion for decision in the next several months.

TMI-2 was damaged in the March 28, 1979 accident which resulted in
"severes core damage”. A recent atudy by Oax BRidge National
Laboratory (NUREG/CR-2497) estimated that the frequency of such
accidents, based on historical data from 1969-1979, was betwaen
1:222 to 1:588 per reactor year. While the future of TMI-2 is

. . I - A - . - AR
. . A . e -



