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POPULATION CENTER DISTANCE CRITERIA
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The purposes of determining a population center distance for
reactor sit;ng are:

1.

2,

To insure that, if a nuclear power plant experiences
the maximum credible accident (MCA) near a population
center, a large number of people are not exposed to
genetic doses which may cause an undue mutation risk

to offspring of parents.

To insure that nuclear power can be used to the benefit
of mankind without undue risk to the health and safety
of future generations.

The suggested criteria to be used in establishing such a popu-
lation center distance for reactor siting are:
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1. The probability of a nuclear power plant experiencing
the MCA during its lifetime be extremely remote.

2. The probability of public injury and demage from such
accidents be low.

3, An individual located at any point on the boundary who
is exposed to the radioactive cloud or radioactive fall-
out resulting from the postulated MCA would not ro-
ceive a total integrated dose (TID) to the whole body
or gonads in excess of 0.25 rem.

4., The population center distance will always be equal to
or greater than the low population rone distance,

S. Dosages received by individuals residing within thoseareas
designated as the exclusion area and low population zone
will not be considered to contribute to the general
population dose total from the postulated MCA.

During the evaluation of possible criteria to be used in establishing

the population center distance for reactor siting, several ap-

proaches were examined. In order to justify the direction taken

in this memorandum, I will attempt to list some facts and opinions

on the various possible approaches examined. The most discussed

and least documented approach is the man-rem per accident limit.

The following numbers have been suggested in referenced documents:

1." R. G, Brittain(lzi)z x 105 mag-rem/accident

2. €. R. McCullough "=~ 6.235 10 man-rgm/accident

3. British Medical Council ™~ ‘- 1.3 x 10 man-rem/accident
for present U, S. poputzSion.

4. N. S. Savannah Project' ‘- 2 x 10  man-rem/accident.

All of these man-rem limits are based on the assumption that a
MCA will occur once a year somewhere in the country., Also,
these values are based on some fraction of the total man-rem
total received per year by the population of the U, S. from
backgrouyd radiation., The estimate for this background total is
6,5 x 10’ man-rem per year and each refererced value has ar-
bitrarily chosen a fraction of this total that could be con-
sidered "allowable", Thus, I could not see a justification
for such criteria to be used either logically or technically.
Such criteria follows none of the approaches taken in eval-
uating reactor siting, reactor safety, or radiological safety.
Specific arguments against the use of the man-rem per accident
concept for establishing population center distances sreil

1. Population changes in any country would necessarily
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change the value to be used as the "ailowable" man-rem
per accident total.

2. Small countries with relatively small poyulations could
not use pnuclear power plants.

3. Population density surrounding the reactor site out-
side the low population rzone would have to remain constant
or at some time reactor would have to be shutdown.

4, The acceptable power level of a given reactor design type
would be reduced for an increasing power demanding population.
Thus, such a criteria would be contrary to the power demand
index.

Se Such criteria presents a variable dose index for the general

) population using nuclear powers Thus, individuals living
in sualler population centers near nuclear plants would be
"allowed" to get much larger doses than individuals in
larger population centers. Previous safely criteria have
never used such an approach.

The British report{(3)(5)states, "ke have concluded that doses up

to, and somewhat beyond, the *doubling dose' need cause nc undue
concern to the individual as regards his own offspring. Further,

we gave reasons for believing that the values for the doubling

dose of radiation for human genes may be, in general, in the range
of 30r to 80r. We consider, therefore, that an individual could
reasonably accept a total dose to the gonads of not more than 50r
from conception to the age of 30 years, %g addition to that received
from the matural background." The ICKF, )however. susgests a value
of 2 rems to age 30 years for average gonad dose from man-made
radiation (exclusive of medical exyosures). These values are not

in contradiction since the ICkF value is an average whereas the
British value is a maximum value for an individual. These values
have been quoted to relate the proposed value of 0.25.rem ener-
gency dose for large populations to the 5enetlc doubling dose and

to the suggestcd ICRI gonad dose.

The ICKP, (G)also. suggests that a reduction factor of 100 be applied
to all naximum acceptable levels of radiation for the general popu-
lation in respect to gonad dose. Thus, if this suggested reduction
factor of 100 is applied to the once in a lifetime a$c§denta1 or
emergency dose of 25 rem used &8s a guide in 10CFRIO0 7) for radiuation
workers and individuals in the vicinity of a nucleur plant, the re-

sulting once in a lifetime accidental or emergency dose for the
general population woul? ?e 0.25 rem, the proposed criteria level,

A8 reported in 10CFRL00 ?and Tip-14844,(8)such a dose level
criteria for population center distances must only be used as
guide aud not as an acceptable euwergency dose to large populations.
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