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Iodine-129 is one of the radioisotopes which have seen significant increases in the environment
since the beginning of the nuclear age. Other prominent representatives of this group include tritium, 14C
and 36C1. Most members of this group have gone through a cycle of initial release (associated mainly with
atmospheric bomb tests during the late fifties and early sixties) and subsequent decay (e.g. T) or dispersion
(e.g. 14C and 36C1) so that their concentrations are again close to pre-anthropogenic levels. 129I has, however,
remained at significantly elevated levels even after the stop of nuclear weapon tests. The main reasons for
this behavior are a combination of long half-life (15.7 Ma), relatively low natural [1] and significant
contributions from anthropogenic sources other than nuclear weapons tests. While during the early
development of nuclear power stations 129I was frequently released during routine operations, the current
high level of this isotope is most likely related to the continuous release from the reprocessing of nuclear
fuel [2, 3]

Given the specific behavior of 129I, it is not surprising that this isotopic system has been frequently
mentioned as a potential tracer in young aquifers, of ocean circulation [4, 5, 6] and as tracer for the origin of
organic material in marine sediments [7]. The further application of this isotopic system depends critically
on a sound understanding of the distribution and pathways of anthropogenic 129I. A number of studies have
looked at the distribution of 129I at a specific site [3, 4] or associated with a specific source [8, 2]. We
present here a compilation of 129I concentrations in fresh waters on a world-wide basis. Typical sample
size for the determination of 129I concentrations and 129I/I ratios surface water samples was between 500 mL
and 1L. Iodine concentrations were measured either using ICP-MS or ion chromatography. For the
determination of 129I/I ratios, carrier iodine was added to the samples in order to collect at least 1 mg of Agl.
Ratios reported here were measured using the AMS system of PRIME Lab (Purdue University).

The majority of the data were collected in North America, but we have now also data from many
other parts of the world, including results from the southern hemisphere. The lowest concentrations of 129I
were found in the Arctic, western coastal areas of North America and in New Zealand. Concentrations
(given here in (I29I atoms)/mL) in these areas are typically below 10 atoms/mL, with the lowest
concentration found so far in Lake Wairapapa, NZ (0.34 atoms/mL). Levels determined in other parts of
New Zealand, in Australia, Costa Rica and Washington State are between 1 and 10 atoms/mL . In contrast
to these relatively low levels, concentrations found in the eastern United States and Canada as well as in
Europe are considerably higher, typically by factors between 10 and 100. The highest values were
measured near reprocessing plants, as for example near West Valley in Western New York State where
concentrations reach values above 105 atoms/mL [2].

The distribution of 129I clearly indicates that this radioisotope is still significantly above pre-
anthropogenic concentrations on a world-wide basis. Even the lowest values found so far are still two
orders of magnitude above the calculated level for pre-anthropogenic 129I in water. An estimate of the total
amount of bomb-produced 129I is too low to explain the observed levels of 129I in both hemispheres. In the
northern hemisphere, the pattern of distribution is strongly dominated by releases from reprocessing plants
while active nuclear power plants do not seem to have a major impact on the distribution of 129I. The
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observation that elevated levels of 129I are also found in the southern hemisphere even in areas without any
history of nuclear activities (e.g. New Zealand) indicates that the distribution of 129I releases from
reprocessing plants has a strong and persistent influence on the world-wide concentrations of this
radioisotope.
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