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(1) A bench mark exclusion area of such size
that an individual located at any point on its
boundary for two hours immediately following onset
: of the maximum credible accident would receive a total
’ radiation dose to the whole body of 25 rem or a total
radiation dose of 300 rem tothe thyroid from iodine
exposure,

(2) A bench mark evacuation area of such gize that
an individual located si any.point on its outer
boundary who is exposed to.fhe radioactive cloud resulting
from the accildent (Quring tHe entire period of its
passage) would receive a total radiation dose to the
whole body of 25 rem or a total radiation dose of 300
rem to the thyroid from iodine exposure,

(3) A bench mark population center distance of
133 1/3% of the distance from the reactor to the
outer boundary of the evacuation area,) An individual
at thiz distance who 13 exposed to the radlocactive
cloud f{during bhe entire period of its passage) would
recelve a ®oval radiatlion dose in the range of 5O
to 100 rems to the thyroid from iodlne exposure.

The bench mark areas and distances are to be obtalned
through use of the table on the calculational techniques contained
in fppendix "AY, which are designed to incorporate conservatiive
factors and assumptions.

The whole body dose of 25 rem referred to in the bench
marks correspcnds to the once in a lifetime accldental or
emergeﬁcy dose for radiation workers which the NCRP recommendsa
may be disregarded in the determination of their radilation
exposure status, (See Addendum dated April 15, 1958 to NBS
Eandbook 59). The NCRP has not published a similar statement
with respect to porﬁions of the body, incliuding doses to %the
thyroid from iodine exposure, For the purpose of establishing
berich mark areas and distances under the conditions assumed in
the proposed rule, the whole body dose of 25 rem and the 300 rem
dose to the thyroid from ilodine are believed to be conservative
values, F 3’;

As previously indicated, these bench marks are only a -
starting point in the evaluation of a proposed reactor locatlon.

REe pren mle specifies that the Commission will also consider
AR = 1)
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distances for reactors of various power levels havé—been*debermiuﬁﬁ
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Power Level Exclusion Evacuation Clty
(Thermal Megawatt) Distance (Miles) Distance (Mileg Distance(Milea)
1500 W70 7 13.3 7.7
1200 60~ 11.5 15.3
1000 53~ 10 13.3
go0 50 9.4 — 12,5~
800 .26 8 6/ 1105’
700 ’ RiT-X 8.0 10,
600 138 - 7.2~ 9.6
00 .33 - 6.2/ 8.& -
00 .29 - 50 - 7. 2
300 .Qﬂ/ aog/ 6.0.,«.
200 .21 3.47 4,5 -
100 .18 2.2 2.9
50 ‘ .lg 1.4 1,9
10 .08 — 5 o7

2..Thia .tabkle -has’ been based upon the following
assumptions:

a. The maximum credible accident will release to the
atmosphere of the reactor building 100% of the noble gases, 50%
of the halogens and 1% of the solids in the fission product
inventory. This release is equal to 15.8% of the total
radioactivity of the fission product inventory. of the 50% of
thehalogens released, one-half 1s assumed to condense out on
the internal surfaces of the reactor building or adhere to .
internal components,

b, The release of radioactivity from the reactor
building to the environment ocecurs at a leak rate of 0,1% per dayi
of the atmosphere within the building and the leakage rate persists
throughout the effective course of the accident which, for ’

practical purposes, is until the lodine activity has decayed away.



C. Inrcalculating'bhe doses which determine the size
of the bench mark areas, radioactivity decay in the usual pattern
has been assumed to occur during the time fission products are
contained within the reactor building. No decay was assumed
during the transit time after release from the reactor bullding.

' d. No ground deposition of the radioactive materials
that leak from the reactor bullding was assumed.

e, The atmospheric dispersion of material leaking from
the reactor building was assumed to ocecur according to the
following relationship:

fr X =29 \} }
a. TTu Gy cde-n ,j
where Q 18 rate of release of radloactivity from the containment
vessel, the ("source term,"):

X is the atmospheric concentration of radiocactivity at

distance 4 from the reactor

u is the wind veloelty

n is the atmospheric stability parameter

Cy and C, are horizontal and vertical diffusion parameters
resp. |

97 is a constant 3.1416,

f., Meteorologlcal conditions of atmospheric dispersion
were assumed to be those which are characteristic of the average
"worst" (most favorable) weather conditions for average
meteorological regimes over the country, For the purposes of these
calculations, the parameters used in the equation in sectlion e,
above had values as follows:

u = 1 m/sec; Cy = 0,40; C, = 0.07; n = 0.5

g. The 1sotopes of iodlne .were assumed to be controlling
for the evacuabtion and city distances, The evacuation distance
results from integrating the effects of lodine 131 through 135.

The eity distance equals the evacuation distance increased by a



h. The gource strength for each lodine ‘isotope was

. caleulated to bevas follows: '
i Exelusion Bvacuation

Isotope Q (curies/megawatt) @ (curies/megawatt)
1131 | 55 76.4 |
7132 .68 1.40 .
7133 1,19 - 18.5 ~
7134 .72 — . 91
1133 1.04 — 5.4

These source.terms combine the effects of fission yileld under
equilibrium conditions, radioactive decay during the holdup
time 1n the reactor bullding, and the release rate from the
reactor bullding.

i. For the exclusion distance, doses from both direct
gamma radiation and from lodine in the cloud escaping from the
reactor bullding must be calculated and the distance established
on the basis of the effect requiring the greater 1isolation.

J. In caleulating the thyroid doses which result from
exposure of an individual to an atmosphere containing concentra-
tions of radioactivé-iodine, the following conversion factors vere
used to determine the dose received from breathing a concentration

of one curie per cubic meter for one second:

Isotope Dosge (rem
131

I 329 o

7132 , 12.4

7133 92.3

7134 5,66

1135 25.3 -

k., The whole body doses at the exclusion and evacuation
distances due to direct gamma radiation from the fission products
released into the reactor bullding in the maximwn credible accident

were derived from the following relationships:
Annex 1 to

t, ~ [ =S - -\



; _Appeadis "D

Appendix A (Alternate 2]

Pable of Bench Mork Aressg and Distances

In establishing bernch mark areas and disgtances i

shall be used:

Power Level
(Thermal Megawatt)

TABLX OF BENCH MARK LOCATION I

Byxclugion
Diztance {Miles)

Bracysbion
Distancs

{tdes)

1500
1200

1000,
200
&o0
TG
600
500
)
300
200
LG
50
10
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APPENDIX "gr"

BENCH MARKS FOR SELECTED REACTORS

Exclusion Areg Evacuation Area

Actual
B " Pop.Density
Bench Mark Actual Bench Mark 1in Bench -
Distance Distance Distance Mark Area
(miles) (niles) _(miles) (people/sq.mi,)

39~ .5 7u4 39
o 37 - .3 7.0. 403
~3$ ) -5 6.2 33
L2u 75 4.5 24
.23 A 4,2 298
.22 .5 3.9 28
022 25 3.9 10
.21 &5 3.5 25 .
.21 .25 3.5 172
21 Y 3.5 86
219 ' 57 2.4 29
.16 .5 1.6 53
.16 <5 1.6 12
.16 W3 1,6 1200.
.16 .3 1.6 66
Iy .23 1.5. 0
«15 A 1.4 23
<15 L14 1.6 855
<14 023 1.2 kY

Populatién Center

Distance

Bench Mark Actual

Distance Distance

{miles) (miles)
9.9 14

" 9.4 17
8.3 21
6.1 7.5
5.7 7.5
5.2 135
5,2 17
4.6 3.5
4,6 3
4.6 10
3.2 22
2.1 3
2.1 25
2.1 0.5
2.1 2.4
2.0 20
1.9 15
1.8 27
1.6 3




