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CONDITIONAL ON AN "SSTI" RELEASE

LEV EL
(Kwe)

PEAK 2 PE A K2

EARLY EARLY
FATALITIES 4 INJURIES5

PEAK2

CANCER 6
DEATHS

PEAK2 PEAK2
FATAL 7INJURY
RADIUS 7 RADIUS8

(MILES) (MILES)

SCALED
COSTS

(Bl LLIONS
1980 S)

ARKANSAS NUCLEAR CNE, Units I & 2. Russelville, AR

NRC Fes-.;It 9 1 120'- 2,550 6,010 3, 38 17.3 35

.4 Scaled G0 36 1 .900 3.4 CO 2, 9CO 68.

!'?2 Scaled 9 1 2 2,100 4, CCO 3, OCO 84.9

, BEAV ER V A LLEY , U i t s I A 2,I Shi- ;ppir. g to r t, ?Ak

"?.^ Resu 20, '- 24, j*C- 271,VCCO 23 . C'2

156.,0CC 24C

20

-- - = .I 2 2 . _

- . - - ..

ZSE~~'2N'~ _ , , & 2 , ,. -tC,;AL 'Z
:4R0 R~u~ n 3.3I 6.0 4
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3 ,I 6a -, . --'G ;
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IMV: Re3111t I l20 3,4e50

S caI ad 1 2 63120

6.030

10

t0,900

450

12.5 40

_ - -_ _ _ 13.-?

B3RAED400D. UInLts I S 2. Joli.et. IL

ill Scaled

If2 Scaled

I 2'

1 r20

1120

6. 750

6,750

6,750

63, 300 14, 200 fi0

63.300

63, 300

1 4.200

14,200

127 .

122.0

BROWNS FERRY,

NRC Result

111 Scaled

12 Scaled

f3 Scaled

Units

11 20

1067

1067

1067

1, 2. & 3,

19,400

18,000

18,000

18,000

Decatur, AL

47,700

42,000

42,000

42,000

4,020

3,800

3. ROO

3,800

20 30

67.31

60. I

73.0

BRUNSWICK, Units I &

NRC Result 1120

Ill Scaled 790

1f2 Scaled i90

BYRON, Units : & 2,

NRC Res ult 11 2

i2 Scaled t 112

2. Brunsvick, NC

10,100 33,7C0

7,500 I8,0C0)

7,500 18,000

5. 4SO

4 ,6 CO

4,6Co

20 45

53 .

Ito C'k f o :-d ,

9 , 0 51-11

-

I . BUD

IL

79,'30 0

7- ,3C.

79, 3Z0 l5, jC0

15 60

1l 4.0

C A f.L A'd *' U n It

.4#1 Scalel

-. Calla-ea., 110

I, I. ? c '

I! co 1 1,500

31 .0CCO

3 2, 0CC

9,132.0 1.9 3 5

-p
9-
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70

P,4 .0

CA l./-z-l' C(ts.;.; !JnLt:

:iC. Resul' 1120

ff Scaled 850

#2 Scaled 850

I *1 2.

7 .C90

5.600

5,600

Lunby, MO

25 ,5 0G

15.00o

5 ,CO4

23, .,

23,:

23.^

5,52

5 I £

5 . i4

155.0

158:0

C ,;^. "I A . n U ::

CxC Result

fl1 Scaled

,82 Scaled

' si .

t 1 20

1145

11 45

41 ,900

42,000

42,000

7 _00

88,000

S .000

60

23.5

87.4

99.6

CLIilrON, Clinton, IL

N?.C Result 1120

Scaled 950

1,940

1,600

1 , Glen

1 .210

1,200

COM'i4ANCHE ?-AK, Unit

;iR- Result 1120

.;- Scaled 1150

44,700

32,000

Rose, TX

13.6CC

A, (CCO

IL

14 7;

1 3,C_ C

, -. -

4, _ _-~'-39

40

53.S

5 2 . 2

CCC.;, Units 1 & 2, Bridgman,

NRC Result 1120 2,060

!11 Sc3led '1054 ',50

1/2 .sca'e. ¶094 2,^C0

; ..... , B. - in a ..( , * . _

NIRC Res_.:. 1 1 2

Sca 3led ' ^E70

'3i ^.

' 3

2, 22)

I . sc0

1, Red,.

I *. 16 e -

-I-

1 :5

92,700

0 . OCCt

15. A20

2. -_C

3 ,I0

3, 3CO

13,

1 3 , CC.-

.t _ -r

.. .

2. eC(

'lRC R3s u: 1 1 20

f3 Scaled 825
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DAVIS-13-7.3E. Ottawa. Oil

WIEC I~c:;u I t

Scaled

1120 1t,790

q06 1.400

1 1 0, Co

73. CCO

I I. 600

IO,'000

15 70

UZA3;.O (AN'!O!1,

#1 Scaled

/12 Scaled

,f.i ts

1120

1084

1106

I 4 2. San

10.500

10,000

10 000

L u _s C") zpo. CZA

I 2 .'CO 1 3. COO

11,0CO 2,C000

12,000 12,000

1 7.5

_: ---

35

155.0_

15s.C

DRESDEN, Units

NRC Result

#1 Scaled 1 3

#2 Scaled

#3 Scajled

1, 2,

11 20

200

800

800

. 3, Morris,

56,600

6,000

42,000

42,000

IL

71 .400

4,000

39,000

39,000

15 .900

5.000

13, 000

13,000

15 60

23.5

87 . 4

S-. _

DUANE ARNOLD),

NRC Result

Scaled

?alo, VA

1 120

545

6,790

2,900

37 - 8OC'

1 2,000O

1 ,400

7,0CC0

25

FARLEYt, Units

NRC Result

ill S'caled

... RMt. Unit 2

NRC Resul:t

#72 Scaled

1 & 2,

1120

8603

860 A>

Dothan, AL

15,1CO

120CC0

12, CCO

9,;0 -- 0

1 2, CCC

1 2. CC,

3 .370

2,t00

2, ZC0

20 40

* Lag~una Beach, Mr

1120 8,15C

1100 S.0C0

349 .CCC

3430 CC0

13 , CO 15 70
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F; : P ' !' v: r - Kci " C I b.-i * NY

72ca I ed821

1 .520

1 .000

2, 8300

16,000

129. oco

32. CCO

20.600

17,000

i. q30

3.000

1 2. S

25

40

103 .

?'OT 3Ai.)I0P4. Washinnlon, Ni

.e?~~J c~~'Ij'I20 f

Scaled 4.7 3,000

35

FORT ST. VRAIN, Fort

NRC Result 1120

Scaled 14 330

St. Vrain,

17 ,200

3,000

Co

22.800

3,000

3.180

1 .000

'7.5 65

38.9

GINNA, Ontario. N7

NRC Result 1120

-Scaled 490

5,480

2,000

98.900

28,000

23,400

14,000

12.5 40

-63.0

GRAND CULF, Units I

NRC Result 1120

1/1 Scaled 1250

#2 Scaled 1250

& 2, Vicksburg, M'.S

3,890 8, 220

4,5CC I0 OCO

4,500 10,000

3.500

3,800

3,800

20 40

83 0

70C.,

HADDAM NECK(, Hadda=

.,;R Fe~!. I -

Neck, CT

2 e-, i^O :-,60,600
1 4 i ':_"�c �:

53. --ci:

34, 5CO

2 3 , CCC

17.5 5.3

_ _ _ _ _

H4ATC1.i, Ur~its I

NR C F e S "

#; Scaledz

#~2 Scaled

& 2.

1 I 20

7 _o6

Baxl.ey, GA

97 2

-?IC0

4 . CCi-

4,-A7I 20

3. CCO _

3, cGO _
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I l 1P0 en'

*2' -' ;_ - j '

//3 Scaled

I20

F1? 3

96 5

A 3. Buchanan. NY

5G.600 227.000

46.000 141.000

50.000 167,000

1 5 .6500

1 1.000

14, 000

17.5 50

3 '4 . 0

... ; ;' . '! , :.*

' : -. G . . 11 20

Scaled 535

LASALLF, Units

N-.RC Result

i1 -Scated

.2 Scaled

I 4 2,

1120

1078

1 078

2. 1 90

900

Ottawa,

14 ,900

14,000

14,000

53. 200

17, 000

1 2 .40'

8.000

12. 5 .10

46 .9

IL

13.900

12,000

12,000

15 .300

5. C00

15,GC0

15 60

118.0

120.0

LACROSSE, La Crosse,

vI-. Result 1120

Z' :a '_e -15 5°

WI

3,090

70

14,600

400

6,610

2C0

15

_ _ _

35

16.0

T _?.:Cs, Units I &

2;SR : Result 11 20

.4: Scaled 1055

.~2 4ca5'zed 1055

2, Montgomery, ?A

77,700 710,000

74,000 610,OC0

74,C00 610,CCO

35,5C0

34.000

34 .--CO

20 55

213-.0

I -.

':' .. ';!i:_-K, 1".-C.s.e:. , M

'; ~- '3 7 1 l2 1 1,600

.S z a I'! 8' 750- 8, CCO

' q 9.100

I10. CCO 25 ,.C

35
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// I i;tsu I t

112 Result

1120 12.300 i5a.ooo 8,510 15 60I ,30

1 30

1 2,000

12.000

150.000

150,000

8 * 000

8,000
83 . 8

R3.-8

// Scaled

#2 Scaled

MIDLAND, Units

NRC Riesult

//1 Scaled

112 Scaled

MILLST0ON, Uni

N;C Resalt

#1 Scaled

12 Scaled

#3 Scaled

* .4 ,

.s 2Q

1 80

1180

I &.2

I1 20

530

805

ts It

1120

660

870

1150

I

0

- ne :uss

11,600

12,000

12,000

,Yid land,

10,300

4 ,000

7,000

.,,r

19,400

21,000

21 .000

ml

25, C0

26,000

26 .000

15

_- _ _

106.0

110.0

36, 200

1 1,000

20, 00

2, & 3, Waterford, CT

23,000 
28,800

13,000 
12,000

18,000 
18,000

23.000 
30,000

12,400

8,000

10,000

37, 00

28,000

33,000

38,000

12.5

_ _ _

40

56.1

830.4

9: .5

135.0

17 4.0

20 65

.nt.c:-ello, 
MN

;?.: ?es S: t I. 20 ' -='

Sc--ae'- 
S-- 1,3- , ';-

IC1 . ~000
6. ' 70

4. CC0
44.,_ .; '4E M2:I 2CINT . 'Jr.its

'_Z ? Ies_:t I 1120

,' Sca3ed 6o'3

;/2 Scaled 10&,0

1 & 2.

1 .r2 J

800O

1 .4Z0--

Sc ria, S'Y

2g. 1Co

1 I .c0CO

26.000

20, iC0

1 4 CCC

20, CCO

_ A

66 .2

134 .3

VI.-
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-1-1-il AJIA, Unita I .5 2. Mi.neral, VA

'i. et; U It

i/i Scdcd

/12 Scaled

11 20

850

850

2.290

1,800

9.320

5, 000

5, 000

35 QO C00

29,000

29.000

20

6 ._ _

60.3

I/1 Scaled

#2 Scaled

#3 Scaled

I. 2. .3

120

860

860

860

3, .Sen.eca.

5. 630

4,000

4 ,000

4,000

SC

76.400

47,000

47,000

47,000

4, 940

4, 000

4,000

4,000

20 30

56.8

5f. 3

58.3

OTSER CREEK,

NRC Result

Scaled

Tomrs Ri

1120

620

ver, NJ

24,300

13.000

26,700

10,000

15,000

7,000

32,200

23,000

17.5 50

79 .S

52.6

PALI.SADES, South Haven, MI

';: Result 1120 1.7 cI

Scaled 740 1,000

13,000

10,000

PALO VERDE, Units 1,

NRC Result 1120

.'. 5:a'ed 1270

- -_3 ae - 12t

cal3'ed 11 2-, 7

2, & 3,

3,590

4, 0CO

4 , GCC

4 , 0CC

Maricopa. AZ

29,500

36 . C4O

36.CCO

36. ^CG

1 4, 0CO

15,CCO

1 5, CCO

'5 . Cc

20 50

czz . -7

-7z . -)

-

qZ Scaled

13 Scaledl

U r;-t s

11 120

1065

I106 E5

2 & 3, ?each

74,5C;

72.CC

72.OC(0

Bott:.-, PA

5c, C900 37,. CC

45,CCO 37,00CO

45 . CcO 370 0C

_ X

55
---.0

I I -". 0-
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P!'RRY. UnzLtu I

N RC R es u tI.

il I ^ca led

112 Scaled

3 2,

1 120

1205

1 205

Pailnc.. ille.

4.960

5. 500

5.500

Oil

i 65 ,000

180,000

180,000

7 2. 80GO

30,000

13.200

1 4 .0CO

14, 000

30, (30

23,000

15 70

102.0

86.8

? . 1.0'? :'.,, UrL t , ?.y-.pno t- . :-A

N.RC Rc Sul t I 1 2;) S.:7

b/ I Sca led 670 3 .000

20 65

81 .0

POINT BEACH. Units I d

NRC Result 1120

ff1 Scaled 4C97

112 Scaled 497

PRAIRIE ISLAND, Units

NRC Result 1120

#/1 Scaled 520

12 Scaled 520

1 2, Two

1 .290

500

500

1 & 2, 1

5, 700

2. OCO

2 .000

Creeks, 'WI

39,000

9,000

9.000

Zed Wing, MS

13,400

4,000

4, 000

12,400

7,000

7,000

9,620

4 .0CC

4, coo

12.5 40

41.8

43.8

15 35

4_ _3

49.3

QUAD CITIES, Units 1

l1RC Result 1120

#1 Scaled c;CO

9i2 Sca:i ^

& 2. Cordova, IL

16.e0o 76,400

12,0CC 41,0C0

. CCC 4 - , C0C

1 5, IC0

1 2. C-C

1 2, C--,

6 . -1I

6 0Ccc

15

_ _ _

60

6,. 1

1 . I

I-1

I '. 3 .

RANC:{0 S--C0'. Clay Stat-.on.. CA

NRC Resu'.t 1'2C- 35.700

S~a~e~ C:3 30,C*CO

50,400

34. ICC

20 45

VI
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ROltNSON, lHartsville. SC

sN1C Res-Jit 1120 3,400

ScAIcd 665 2.000

19 , 600

8,000

4, 410

3,000

20 30

42.5

ST. LUCtI., Unit's I &

WIZ Rlesult U 2t)

#11 Sca'cd 777

112 Scaled 777

2. Ft. Pierce, FL

7,5'0. 12.400

5.CCO 6,000

5,000 6,000

4 . 2 20

3,000

3,000

20 703

54 .3

59. 1

SALEM. Units I & 2. Salem, NJ

NRC Result

//1I Scaled

//2 Scaled

1120 102,000 75,700 41,500 20 55

1090

1115

100,000

100,000

70,000

75,000

40,000

40,000

135.0

150.0

SAN ONOFRE, Units 1,

NRC Result 1120

#1 Scaled 436

ff2 Scaled 1100

/#3 Scaled 1100

2, & 3, San

27,800

8,0GCO

27. OCC

27,000

Clemente,

24,300

6,000

23,000

23,000

CA

19,200

1 0. 0CO

18.000

18,000

17.5 35

58. S

186.0

182.0

-SEAB3ROK, Units 1 & 2, Seabrook,

NRC Res u t 11 20 6

41 Szale4': 11C 7,CCO

`2 Scaled : 53 7.0CC

S C ;C"'A4 , Untts.1 & 2, Da. sy. TS

NI-C Res.-It 1 20 29 ,5CO

.f1 Scaled 11 ,3 29,CCC

.;2 Sca, 11:45 29, CC0

Nit

26 ,800

27.OCO

27, 0CO

60,6CC

61 OC0

61 ,0CO

6 , COO

6. CC

4, 30

4, 70C0

4 .00

20 65

2 -03
ft:;

_) _30_ _

96.5

G' .
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SI([r'.:NION IIARRIS, Units

NRIC Result fl20

I/i Scaled 9 0O

(/2 Scaled 900

I & 2, Apex. NC

13,400 46.300

11,000 31,000

11 ,000 31,000

6, F5O

6,000

6, OOQ

41 ,3k"0

35,000

20 30

6e.5

47.8

SHIORIIrAM4. 'darling River, NY

NRC Result 1120 53,600

Scaled 820 40,000

130, OCO

75,000

17.5
l7 .S7

50

t57.0

SOUTH TEXAS, Units I

NRC Result 1120

1/1 Scaled 1250

112 Scaled 1250

& 2, South

15 ,200

18,000

l8,000

Texas, TX

8,770

10,000

10,000

3.900

4, 000

4,000

25 -

_ _ _

35

1 2.0

104.0

SUMMER, Unit 1, Fairfield, SC

NRC Result 1120 6,280

#1 Scaled go0 5,000

110,000

73, OCO

4,500

4, COO

20 30

68.2

SURRY, Units I

NRC Result

//1 Scaled

#2 Scaled

& 2,

1120

775

775

Gravel Neck,

42 .900

31 ,000

31 .oca

VA

69,500

36,000

36, 000

28,000

23,000

23, CCO

29. 20;0

28,CCO

28 SCOC.

. 20 55

56.3

5-7.8

- _.-A'iA , U^.^ .s t

?. ? C e s u ': 1 2C

41 Scaled 1050

- /2 Scaled 1050

& 2, Beri.ck, ?A

70,6C0 53,900

67,000 . 47.000

67,000 47, 00

20 55

1 4 3 .0^

1 3"? * C

, _-J
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11itE:1. MII.: ISLAND. UriitZ 1 & 2.

NRC Reault I 120 56,100

i# Scaled 17 792 42,000

0/2 Scaled 880 46,000

Middlctown. PA

90.800 31.500

5').CO 26.000

57,000 28.000

55

102.0

122.0

TROJAN. Prescott. OR

111C flcl alI 1120

Scaled 11 30

1,110

1,000

14 ,300)

14 ,000

TURKEY POINT.

NRC Result

/f3 Scaled

#4 Scaled

Units

1t20

666

666

3 & 4, Florida City. FL

48,500 106,000

29,000 45,000

29,000 45,000

5.300

5.000

5,550

4,000

4,000

17.5

20

30

69.7

70

* 43.6

48.6

VERMOUT YANKEE, Vernon, VT

NRC Result 1120 19,300

Scaled 514 7,000

11,100

3 ,CC

27.800

17,0CO

15 35

68.S

VOCTLE, Units

NRC Result

/11 Scaled

ii2 Scaled

1 & 2,

1 1 20

1 1C0

1 _0

Burke, CA

241

200

200

40, SCO

39,.0c

39,000

4,510

4, COO

4 ,COo

20 70

70.3

62.3

', x F^.<. ' , 'in.i 3.t-1 S:. - Carles ,

NRZ ?.esult I 1 20 9C . 4C0

i3 Scaled 1; 55 95,cco

LA

253. o

279, CO

9, 230

9, GCO

20 40

131.0_ _ _ _

-J&



WAT'T ,I" !t, 1Jziit I .,

W. C Icault 1120

111 Scaled 
1100

#2 Scaled 1100

2, RThCA,

5.340

5,000

5.000

11,100

11 ,000

11,000

4.580

4,000

4,000

30

83.3
__ 

__ 

_ _

A''4 ?.. ,I Cn1 Is,

.?. Sc;ulet

#! Scaled

Richl) nd, 'JA

'120 
216

1 250 
200

179 000

20.000

3,79'0

4,000

17 .5

__ _

I ̂

8G0. 4

WPPSS, Unit 2,

NRC Result

#2 Scaled

W?2'SS, Unit 3,

NiRC Result

113 Scaled

Benton, WA

1120 
300

1250 
300

Olypia, 
WA

1120 
173

1240 
173

14,700

17,000

13,800

16,000

3,5350

4,000

3.?50

4,000

17.5 30

17.5 30

77.3

73.7

'w,:; :F-7t_'., Burlin.gton, 
KSS

NgtRC Result 
1120 

1 ,100

Scaleed 
1150 

1,000

YANX.C 2R01w-, Rove, MA

SR: ?essult 1120 11.200

z:."9._?., UOcs~od, 
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ZEON. 'Jnit, I A 2. Zion. IL

NRC Result 1120 14.300 It1.0IC 17,j0;) 15 70 _

/11 Scaled 1100 14,000 155.000 17,000 ---- -

u2 Scaled 1100 14,000 155,000 17,C0 -_ 146.0

?.' 'iu-es o0 t. nneA by the Suoze tee on O-,ve r ;gt and

Invos tig i :.on Eou-e c- ttee on :e^:o. and :nsular Affa'.s. fom

the U.S. Nuclear Regulatory Commission from .4UREC/CR-2239, SANf8l1-154q,

"Technical; Cuidance for Siting Criteria Development", D.C. Aldrich, et.

al., Sandia National Laboratory (DRAFT). and from NUREC/CR-2723,

SAN4D82-11l0, "Estimates of the Financial Consequences of Nuclear Power

Reactor Accidents", D.R. Strip. Sandia National Laboratory (DRAFT). and

fzo-m CRAC2 computer prtntouts which served as the statistical basis for

these reports. These studies were performed by Sandia Naticnal

Laboratory under contract to the NRC.

All accident consequence figures are based upon the occurrence of a

release of radioactivity which is designated by NRC as "SSTI". An

"SS-I' re'eaze is pr.o te d to res:It frcm a core me'It accidcnt in

which all ins:alled safety equimenit fails and the reactor containment

structure is breached directly to the atnosphere. The NRC estimates

the probability of an SST1 release to be 1:100,0CO per reactor year

(the above values are thus conditional on the occurrence of an SSTI

release). For comparison purposes, the 1975 Reactor Safety Study

(WAS:-14zc) -redicted that the probabi :ty c a "?'^R2" release (sinilar

-an.y rese:-:s to SS7:) was %:125,CCC.

The -roba ': .iy .. f a the ae-c conseOue.nes *s . e . : e '

this pro ' by a factor- or ICO to tOCCO; the lower bound of this

.ange woun' be about I in a billion, vhic. ;s the probability leve a:

whic.h the React-. Safety Study (.iASM-14Z0) ceased cal:.'ating

co-nseences. The oft-c:ted "vorst case" values of 3130 'ata:.::es.

45.0CC carly iCnaurtes. - .4CC ca-.ce- eea:hs, and property da-.O f o S' 1

2'.o~n. 'rn WAS{-14100 were t* at a probablity o :

9-



z)lI i on. i':!cre are very Iarre unc'rtelntic3 13C. U Wth -.uch

probabi I itrt cs.

Actu3l si. c populatLon and w'_nd rose3 were use d tofethier with

meteorological records for nearby National Weather Service stations

(onsite meteorological data Catherinr, systcms were found to produce

in:nrflic.en.t'.y co'o ete d*a~). A "Sumrninreryv u;i::on.' is ass.ci fo-

10 m.!e 3 a nd eazh reac .; so-ar y eva-_a: o^, ;s a Je Peht

su..rvary of throc evacla3tion scenariss involv_ na an average travel speed

of 10 mph away'from the reactor with delay times betcre travel or 1., 5.

and 5 hours (weighted 30%. 40., and 30', respectively, based on a "best

fit' to data in an EPA report on evacuations).2 0

NOTFS

l. Power level data taken from NUREC/CR-2239, Appendix A, pages A-2
througn A-4. These power levels may differ from those commonly
found in the NRC's "Gray Book" (NUR-G-0020) and NRC's 'Yellow Book"
(NUREC-OO3o). If actual power levels differ from those listed by a
significant amount, the estimated consequences would increase or
decrease, depending upon the 'direction" of the difference between
the listed and actual values.

2. `?eak" means t:e highest calculated value frcm the CRAC2 computer
print:cts for the Sandia studies. ?eak dces not necessarily moan
worst case results because the CRAC2 model is ack-.owledged by its
authors to have uncertainties in its meteorological modelling
capability. Since the CRAC2 model considers only one year's worth
of data and does not model precipitation frequency beyond a
distance of 30 miles from the reactor, the model nay not adequately
characterize the frequency of precipitation events. This is
signif4-ant for peak consequences since the highest co.nsequences
from aczideents are predicted to occur when a radioactive plume
enzou -:e. s ra-.n over a re'.a: .V& V denselv c-_:a:ed reT:n The
CA12 ne-.eorclogical mtcdel is, hc-.eer, co-.s e-a-' rn.rcVe frem

3. Scaled cos:s taken directly from NUIR-.Z/CR-2723. Apoendi x A.
7conon;^ costs which are not ir.cl uded., however. are the cost of
prov-i n.g hea'lth care to the affected -opU:: sion, all onsiteCcosts.
litigation costs, direct costs os health efVects, d i.re_:
costs (N:::'-/CR-2723, page 3). n .dre:t cos :s can be sUbs'.ar.ial;
a se~arate repo rt on accident. co-sequences p.-e:-a-.ed for N?;Z by the
nure5u o-.f rccn-cmiz Analys.s. U.S. Cesartment of CCommerce under
Con.ra:. t ,;, ( _/: -2%t J ' '. ta sC costs c^uL'. be
Sbstaral. COst3 tnat were irclu.4ded .n :-.e XtJR ; '*R-2723



CZst '.s WI! la too: wage3. rc Ic.-ition cxptenrc , decon tam njLion
COS S . '3 pro ;er ty ar 'I C t I::o 0S t 3 ro r prop. rty and Carm
lan .

4. _ rE-E fCa :. :ies are deaths due to rad aItion expossre fro:n caU's
other -.tan cancer occu.ring within one year of the accident. The
CRAC2 model, as did the original CRAC model used in the Reactor
Saf::.v Studv ('WASH1-140), uses an assuMnpt',on regarding fatal doses

h mav b(- sub.ject to ques:ion. CRAC2 aas um-,cs tha: the t ha'
dose :c 50' . the oputa tion 6r. 60 day s (t he s:-c a ed. 22- 3/ O
d .,> : s R -nads. T.ts ass-..nmi on is permitted, hovever, only
becauz, t::e mAdel ass_..^s that `Szjort-:e icat ont .s ava:'able.
Suppcr::i;e .reat:ment ass-.ues the use of speci.l sterile procedures,
massive use of trans'usions and antibiotics, and considerable
medical attention. The Reactor Safety Study concluded that such a
level of attention would be available only for 2,500 to 5,000
persons (even if the totality of such resources in the entire U.S.
were mobilized). For a considerable number of the cases presented
above, the total estimated number of fatalities far exceeds this
available level of supportive treatment. Assuming only normal
hospital treatment (characterized as 'minimal treatment" in the
Reactor Safety Study), the LD-50/60 dose becomes only 340 Rads.
Moreover, more persons are exposed to this level than are exposed
to 510 Rads. Thus, for a number of plants, the estimate of early
fatalities may be significantly understated. The authors of the
Reactor Safety Study concluded that changing the LD-50/60 from 510
Rads to 340 Rads would increase the number of early fatalities by a
factor of 3 to 4 derending upon circumstances (NUREG-0340). The
precise effect on the above estimates from such a change is
unknown, but the munter of early fatalities would certainly
rnc-ease f'r- tose plan.ts W-.ere the early fatal'ty numbers

esttma:et a are significaitly greater than 5,000 persons.

5. Early inj_- res a.e radiation-related injuries occurr-.g within one
year of t:-e accident which require hosp-tal treatment or Medical
attention. Early i4nuries include such conditions as temporary
sterility, thyroid nodules, prodromal vomiting, and cataracts.

6. Cancer deaths are pre4-=ted to ccr aver the 'i~e:_-e o: the
expcse! ;^- :I ̂ ;... :-.e exce:-:-r of 'e-ukea enh i- s ass.uned
tO y^ears a'ter ::.-e a-::- .

7. ?ea3: 'a:a: r.s ;s :..e a-ge,:t cai_.ated disa.ance - h-.e plan:
a: wh:^:n a^. e.:rir aa r ^^-_.rs.

I. Peak tn;ury radius is the largest calcuate! distan-.e f'-ro the
pLant a' an ea-i.: n -. ury' occurs. -

9.- ?es_: .- s to ::^e Sand.-a Natonal abcra:,.^ ea :u :cr-ns
us the A:: code for the "base Ceae'" ^ a-. n3watt

IC. ScaIe ^!e' -s ustn.? :>re: - 'at:^r 3 tase- n _- se :t t t Y
S~udwA ,. :~ '' Y'-z/zR-2--2-y t, .adus: the "t^ MR u3. t fr ar u3
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power lCv.:1 of eo~h rcnctor. The correction factots are opeciric
to the particular consequence and are baecd upon the con3equences
occurrng once out or every 100 SST1 releasei (th.s .s the closest
to the pea:< valUe for which the study did a sensitivity analyss o9 c
the eCtect or power Lcvel on consequanccs). Thus, there are lare

uncertainties in the results; however, the results are believed to
be the best available estimates for most sites since specific
site/reactor studies have not been don.e 'or most reactors.

It. This result *as not provided in 11UR7F-2/CR-2?2`.

12. The "Scaled"' rcsuits for Big Rock Po ir.t have very large
unertanties due to the large difference in ;cwer level between
this reacto' and the base case reactor. The results are provided

solely for the sake of completeness and because the NRC Result,
calculated on the basis of an 1120-141de reactor may be of interest
in setting siting standards for future reactors. -

13. Dresden Unit #1 has been shutdown for several years pending a
chemical cleaning of the primary coolant system to remove
accumulated radioactive contamination. There has been speculation

- in the media about whether this reactor will be decommissioned, but
no firm decision by the operating utility appears to have been made
regarding the future operability of Dresden Unit #1. In addition,
this reactor is a very small reactor (see note 12).

14. Fort St. Vrain is also a very small reactor (see note 12). In

addition, this reactor is a high-temperature gas-cooled reactor
(HTGR) rather than a light-water cooled reactor as are the

remaining reactors in this listing. HiTR's will have very
different release characteristics thaa LWR's; the results are
provided here for .easons similar to those discussed in rote 12.

15. This is a small reactor; see note 12.

16. The NRC Result does not appear to have accouted for the large
transient population which uses the beach near Seabrook during the
sunmer. This transient population increases the population within
10 miles of Seabrook by nearly a fa^tor of two. if the transient
populat:^n was not accounted for i.n t'e Sandia study, the listed
conse'tuenzes ,ay seriously understate the exoec:ed va'_e,.

17- 'Y - is sh:.tdown under an NR..C order sfe-.:-., r. -.!e ."arcf 28.
1<~ T~ ac-ienit at t:.e adjacent TM:-2 react:r. A1- Nf_ - -eari ng has
been cona!_t:ed regarding possible future oner--toon of .M-`-1i; the

matter is presently before the Atcm: c Safety and Licensing Appeal
Board and the Cotmnssion for deciso. i.n the next seve-a l. months.

t8. TM:a-2 was damaged in the March 23. 137q accident which resulted in
*severe c^re damage". A recent study 'by Ca< Ridge National

Lao ra to.r, (N',-RTEZR-2497) estimated that the freqqer.y of such
a=o-:ten t, based on historical data fao-m *. as.3, between

:222 to 1 :528 per reactor year. '4Tnile the f'_tre of :x:- 2 is
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officiallly undecided. it is hiehly doubtful that the reactor could
be refurbished to resume operation.

19. This is another small reactor; see note 12.

20. It should be noted that the evacuation model in CRAC2 does not
account for actual site conditions such as bottlenecks and terrain
haarriers which can cause major evacuation routes to overlap the
arc;a likely to be covered by the plume once a relea3e of
ridio.ctivity occurs. These rCactors can hive a sl.nx'icant i-toact
on calculated results (page 2-9. JUR.CI/CR-2239). Peak consequences
should not be greatly affected. Hovever, since they generally occur
beyond 10 miles from the plant and evacuation ceases at 10 miles in
the CRAC2 dodel. Increasing the evacuation distance to 25 miles
could substantially reduce the peak consequences (e.g., from 57,000
early fatalities to 15,000 for a sensitivity study performed by
Sandia), but the feasibility of a timely evacuation from so large
an area is highly questionable.
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4,.v I. "LIST OF ITES WITH THF HICHEST SCALF~D CONSEQUENCES
6V(*0V* C,-. CA0 MAEDO NRC CRAC2 ACCIDENT CONSEQ1UENCF ANALYSIS

.". *CL.,Za IL

$01 a.":

?I4dOt,,V W. CL.Oaa-.
"Cp~taoICs.. COu-:

?F~Ai TARLY TATALIT 1ES

PLANT NAME-

OPERATINC R.EACTORS

/t_ Salem, Units 1/2

3(4 Peach Bottom, Units 2/3

to Susquehanna, Units 1/2

Indian Point, Unit 3

% Indian Point, Unit 2

0 Three Mile Island, Unit I

to/ I Dresden, Units 2/3

Surry, Un.its 1/2

Rancho Seco

Turkey ?aint, Units 3/4

Sequoyah, Units 1/2

H a da-. Ne^k

Sa. nno`Ze, Uni ts 2/3

RzA-:^ ZS UN'i 'R CONSTRUCTION

Wate.'o, Unit 3

':-ler:ck. Un.its 1/2

vat3#a, ;^.. t 1/2

S:'e9a

9:':i::-e, ir~t3

SCALED PEAK EARLY FATALITY FSTIMATF

' 100,000

72,000

67,000

50.000

46,000

42,000

42,0CC

31 ,000

30,000

29, CCO

29,0C

27, _CC

So . ^CC
7t . CG~

72. CCG

40 .3 0C
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tOr-RATtNC RFAC7TORS

c-rt t. tlntt 2

Inetarn ?olint. iJUni 3

Reaver aTlley. Units 1!2

Zion. Units 1/2

IndlAn Point, Unit 2

Cook, Unit 2

Cook, Unit *1

Salem, Unit 2

Dav i s-Besse

Summe r

Salem, Uni t

Seuoya'-, Units 1/2

Ar. ee -Mile Island, Unit 1

REACTORS UNDER CONSTRUCTION

Limerick. Units 1/2

Wa te- ard, Unit 3

Ye, !,n; 1,.ts I/ 2

.a -2: I:U, 'w'n : s 1!2

Ca:awt, UnUn ts 1/2

It U-.::s 1/?

S.: re .a.-

( V.ARLY INJURrFS

SCALED PEAK FARLY :.!iJURY F:STrMATFc

lo7 .1 ). 'o
167.000

156,000

155.000

141 ,000

88,000

80,000

75,000

73.000

73,000

70,000

610, C0O

50, 0CO

6 10, C000

- 27 9, 0CO

! ._, *,;.O

1 5 ,0 CCG

109 .OCO

88 .CCO

5 ,CCO

63.Co
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PUL.W' NAMi-

O?FRAT'INC REACTORS

!mdvm1-n "It t Ifnit 3i

~rdan :)~.~Uni~t 2

San, 0nof½.-r .Unit 2

San Onorre. Unit 3

Diablo Canyon. Unit 2

Diablo Canyon. Unit I

Salem. Unit 2

Zion, Uni-s 112

Susquehanna, Unit 1

Suquonanr.a. Unit 2

Fermi. lii 2

Millston~e. Unt2

REACTORS UNDzER CONSTRUCTION

Lime-.ick. Ui

Niea< 2i- :,.

*At,.~ A?.. COS7S

SCALED PEAK COSTS (HIrL.t3i's :1O $'}

22_

186

182

158

155

150

146

143

137

136

135

135

- 213

1 64

_ *'57

150

t3 I


