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is the unstable fission product with the record half life of 15.7 million years. It is produced with a yield of 0.7% in
the thermal neutron induced fission of 235£/. Typically, a 1 GWe PWR reactor produces about 4 kg of 1 2 9 / annualy.
Iodine is highly soluble in water, and that property compounded with its very long half life makes *2"/ the isotope most
likely to leak through the biosphere from a deep underground storage site. In fact it is highly probable that it will be
incorporated in the biosphere before it decays. Therefore, at least for the far future, sequestration in deep underground
sites is no more justified than direct and immediate dispersion into the environment. It is, thus, important to know at
which level of deployment of nuclear power the diffusion of *29/ in the biosphere might be a hazard for living beeings at
any time in the future.

In the long range it is legitimate to assume that "/ is mixed homogeneously with the Iodine of the Oceans. The volume
of the Ocean is about 1 billion cubic kilometers, i.e. 10 liters. The Iodine concentration in sea water is about 60

r*1 grams/liter-. This leads to a total Iodine content of the Ocean of 6 x 10'" grams. The admixture of the "/ produced

by a lGWe during one year would lead to a concentration of 10" .

A typical thyroid gland weights 25 grams with a Iodine concentration of 300 fj, grams/gram. The total amount of Iodine

in a typical thyroid is 0.75 x 10~2gram. With a concentration of 10"^ the amount of ^^1 present in a typical thyroid
gland is 0.75 x 10"15 gram. This leads to a number of disintegrations per second of

0.75 x 10~15 x 6 x 1Q23 x 0.693

129 x 15 x 10e x 365 x 24 x 3600 = 5 10"9

The natural activity in man is about 100 disintegrations per second and per kilo. Thus the natural radioactivity rate of
disintegrations in the thyroid gland is about 2.5 per second. Assuming that a ^ / r e l a t ed disintegration rate of 1% of the
natural rate is acceptable we see that such a rate would be reached for a total of 5.106 reactors.years. This would
correspond, for example to the operation of 5000 reactors during 1000 years. We conclude that, for the time beeing, and
concerning long term effects, transmutation of ' 2"/ is not necessary.

It is also instructive to compare the activity due / at the concentration level of 5.10"^ to that of natural occurring
radioisotopes such as natural Uranium and Potassium 40. We express these activities in becquerels/liter. The ^ Z related
activity would be

5. x 10~7 x 60 x 10"* x 6 x 1023 x 0.693

x 15 x 106 x 365 x 24 x 3600 = 2 x 10"4 beciue re l / l i t e r

while the activity related to 4 0 /L is
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0.4 x 0.0001 x 6 x 1023 x 0.693
= 10 becquerels/liter,40 x 1.26 x 109 x 365 x 24 x 3600

and that related to Uranium to

14 x 3.2 x 10~6 x 6 x 1023 x 0.693
238 x 4.5 x 109 x 365 x 24 x 3600

= 0.5 becquerel/liter.

Pouring the 129/ directly into the sea leads to higher local concentrations. A diffusion mechanism takes place between
the source of the '^9/ (La Hague or Stellafield for example) and the vast Oceanic reservoir. Because of the extension of
the reservoir, the values of these local concentrations depend only on the flux of ^" / , and not on its time integral. It is,
thus, possible to adjust this flux to safety requirements. Maximum concentrations of ' 2 9 / relative to ^ I of 10"^ have
been observed- in the vicinity of the La Hague COGEMA plant. Assuming that an individual would feed exclusively on
sea food originating from the maximum concentration area, the average weight of *29/ m n j s thyroid would be 0.75 x 10"
8 g, yielding a disintegration rate of 0.05 per second, to be compared to the 2.5 "natural disintegrations". This remains an
acceptable value.

In conclusion it seems that the present practice of pouring 1 2 9 / directly into the sea, as used by COGEMA at La Hague
and BNFL at Stellafield offers no serious threat for public health, and even less for biotopes, providing a continuous
monitoring of the ' 2 9 / flow j s assured and its magnitude limited to the present value. In the *29/ case, the, sometimes
advocated, policy of zero throughput would essentially replace the present, controled, dispersion by an uncontroled one
when the barriers of the underground site would loose their efficiency. In such case the dilution of ^ 9 / would not be
assured anymore and the concentration might be very high. The concentration at which the activity of the thyroid would
double that due to natural radioactivity is only at the level of 5.10"4, and could be reached easily at the storage outlet,
since the amount of stable Iodine available for dilution might be small. Thus, as far as long term public health is
concerned, the deep underground storage of 1 2 9/ would be counter-productive. Of course the zero throughput policy
might have other justification than public health which we cannot evaluate here.
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