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summary

Continuing the development of a methodology for the assess—
ment of the distribuition and fate of actinide radioactivity in the
case of 1ts introduction into surface waters of a coastal marine
ecosystem, the consecuences of different chemical and environmental
factors are discussed in relation to actinide transport and bioavai-

labilitye.

Resumé

Er. poursuivant le dévelopment d'une méthodologie pour t'éva-
luation de la distribution et de 1a destinée des actinides dans
1t'hypothése de leur introduction dans les eaux de surface d'une eco-
systéme littoral, on discute des conséquences des différentes especes
chimicues des actinides et des naramétres 1iés au milieu sur la mobi-

lité des actinides et leur biodisponibilité.

Rapp. Comm. int. Mer Meédit. 25/26, 5 (1979).
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A methodology for the assessment of the distribution, fate
and associated hazard due to a release of long-lived alpha emit-
ting radionuclides into surface waters of an estuarine-coastal sea
ecosystem is being developed ; MURRAY and AVOGADRO (1978)e The
study is a part of a project on the assessment of risk associated
with the long-term storage of solidified high-level radioactive
wastes in geological formationss GIRARDI et ale. (1977)e

The present analysis has been developed to consider new
data especially in relation tec differences in chemical reactivity
of plutonium and americiume The following environmental regions
have been considered : river, estuary and coastal seae

The occurrence of various chemical species means that it is
not possible to use single values for distribution and transfer coef-
ficients within the different compartments considered in Figure 1.
These differences will thus probably play an important role in the
following environmental processes a) sorption and transport,

b) bottom sediment migration and c¢) biological accumulation.

The formation of different species of plutonium has already
been demonstrated thermodymamicallys. The hexavalent form anc 1its
complex ions (mainly carbonate) are much more mobile than other
species and may play the most important role ig regulating the
long—-term transport and bioavailability in aquatic systemse.

It has been demonstrated that differences in K4 for Pu (IV)
and (VI) species lead to changes in the distribution of "soluble®
forms of plutonium during their transpcrt from freshwater (pH 645)
to seawater (pH 8.0)o An increase of 0e3 to 1C% in the Pu {VI)
"soluble" form has been calculated to occur in 2n estudrine environ-
mente

Taking the results reported by HETHERINGTCN et al. (1975) Ffor
plutonium concentrations in seawater and sediments of the Irish Sea,
a possible interpretation is proposed for the apparent decrease of
sediment Kd with distance from the input source, based on the co-
—existance of two species of plutonium (IV) and (VI) respectivelye.
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These forms have been shown to exist by NELSON and LOVETT (1978).
Table 1 shows the variations of the ratio in water of the two va-
lence stateses As can be seen in Fige 2 the decrease of Ky may

be explained by the percentage increase of the more mobile pluto-

nium (VI) species with distancee
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Table 1 Distribution of plutonium (IV) and (VI) activ
Irish Sea water and sediment

Seawgter. 1 Km 4¢5 Km 9 Km

Pu (IV) . Ce49 0«39 0630
pCi Kg
Pu (VI) 0.01 0,04 0,09
total De50 0e43 0e39
Pu (VI, 2 9 23
iv)

sediment pCi g7 34 24 18
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Discussion

G.G. POLIKARPQOV: Did you try to estimate the dose-rates of Am in
animals and the distribution of the absorbed doses?

C.N. MURRAY: Unfortunately we are not in a position to

calculate the organ dose ad the present time, but as I
pointed out at the start of my paper, we recognize the

importance of carrying out these types of caléulations

in code to discuss the effect of radiation on aquatic

organisms.
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