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Plutonium isotope ratios are known to vary with reactor type, nuclear fuel-burn up time, neutron flux, 
and energy, and for fallout from nuclear detonations, weapon type and yield. Weapons-grade 
plutonium is characterized by a low content of the 240Pu isotope, with 240Pu/239Pu isotope ratio less 
than 0.05. In contrast, both global weapons fallout and spent nuclear fuel from civil reactors have 
higher 240Pu/239Pu isotope ratios (civil nuclear power reactors have 240Pu/239Pu atom ratios of 
between about 0.2-1). Thus, different sources often exhibit characteristic plutonium isotope ratios and 
these ratios can be used to identify the origin of contamination, calculate inventories, or follow the 
migration of contaminated sediments and waters. Together with activity measurements and isotope 
ratios, knowledge of plutonium speciation in the Ob and Yenisey rivers and processes controlling its 
behaviour in estuarine systems is a prerequisite for predicting the transfer and subsequent 
environmental impact to Arctic Seas. With this in mind, the study had two objectives: first to 
determine whether discharges from nuclear installations in the river catchments areas are having any 
influence on Pu levels in the estuaries; and, second, to investigate the transfer and mobility of 
plutonium in the Yenisey river and estuary. Plutonium 240/239 ratios were determined using 
accelerator mass spectrometry (AMS). The data indicated a clear influence from a low 240Pu:239Pu 
source in surface sediments collected from the Yenisey Estuary, whereas plutonium in the Ob Estuary 
sediments are dominated by global fallout. The results also show an increase in plutonium 
concentration and a decrease in isotope ratio going upstream from the estuary. Sequential extractions 
of sediments indicate that up 70% of the Pu in the Yenisey river is easily mobilized with weak 
oxidizing agents, which indicates that the Pu is organicly bound, while the Pu is more strongly 
irreversible bound further out in the estuaries. This means that the organic bound Pu i the river 
is mobilized in the estuary. 
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