
              Iodine as a geotracerIodine as a geotracer



Sources of Sources of 129129I to the oceanI to the ocean

NaturalNatural
     - spallation of Xe in the atmosphere     - spallation of Xe in the atmosphere
                  ~80-100 kg              ~80-100 kg
     - fission of      - fission of 238,235238,235U in the earthU in the earth’’s crust s crust 

(Natural ocean water (Natural ocean water 129129I/I/127127I ~ 10I ~ 10-12-12))

AnthropogenicAnthropogenic

    - Nuclear bomb testing (1952-1963)       - Nuclear bomb testing (1952-1963)           ~  50  kg~  50  kg
 - Reactor accidents (e.g. Chernobyl, 1986)     - Reactor accidents (e.g. Chernobyl, 1986)    ~  ?  kg~  ?  kg

 - Nuclear fuel reprocessing  - Nuclear fuel reprocessing         ~ 5000?  kg~ 5000?  kg

            (Anthropogenic ocean water (Anthropogenic ocean water 129129I/I/127127I ~ 10I ~ 10-10 -10 -10-10-6-6))



     Nuclear Fuel ReprocessingNuclear Fuel Reprocessing

             Sites in the World             Sites in the World
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Trends in the global spent fuel development

       (IAEA-TECDOC-1467, 2005)
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Liquid emissions from Sellafield (a) and La Hague (b), 129I (solid line) and 99Tc (dotted line)

(Keogh et al., 2007), and 14C emission (c) (Gulliver et al., 2004 and Douvelle et al., 2004).



Questions:

What is the input function ?

No historical marine archive available yet

How conservative is iodine?

(depends on sedimentation rates)

What are the pathways?
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  Fast transport rates to and largeFast transport rates to and large

 inventories in the deep Arctic inventories in the deep Arctic

 Ocean and North Atlantic Ocean and North Atlantic

Abrupt loss to North AtlanticAbrupt loss to North Atlantic

after fictitious closure of theafter fictitious closure of the

Reprocessing facilitiesReprocessing facilities

Modeling Modeling 129129I transportI transport

Modified model of Risk Assessment IntegrationModified model of Risk Assessment Integration

Group (Arctic Nuclear Waste Assessment Program)Group (Arctic Nuclear Waste Assessment Program)



Iodine in SeawaterIodine in Seawater

 (Total Iodine) (Total Iodine)

Organic IodineInorganic Iodine

I-, Iodide IO3
-, iodate







Speciation analysis will provide information about:

*Inflow/outflow features (rates, quantities, origin)

*Recycling

*Residence time


