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Radionuclide

retardation PrOCESSES

waste can move back to the
geosphere

+ Although all retard
movement of solute
compared to bulk water,
they involve different
mechanisms that require
separate model
representations
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Different processes must
be carefully distinguished
as highlighted here in 1984
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Significance of radionuclide retardation

Release into Opalinus Clay
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Quantification of retardation

+ However, models often make extrapolations in excess
of 10° years over flow paths of several km

+ Such models can be readily verified but validation is
much trickier

+ |Is process understanding correct? Values justified?

+ Validation must incorporate analogue support
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Current status of' RN transport moedels
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Quantification of retardation PrOCESSES

m Microbes
m Reaction fronts

+ Key uncertainties and data requirements

+ Inorderto identify required analogue support, it
IS Important to understand the processes involved
and how they are quantified in performance
assessment
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Hydregeology & soelute transport

considerable simplifications of gﬁcrz?:re dsafc:igrrl contripute to
the real system

Conceptual Model Numerical Models
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SOrption & precipitation

It is essential to
rigorously distinguish
between sorption and
precipitation:
Sorption - dependent
on properties of
solution and solid
phase, causes
retardation until
saturation is reached
Precipitation -
dependent on
solution only and
causes retardation
only when solubility
limit is exceeded

Grey area - surface
precipitation
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Saturation: C, = const.
Precipitation: C_ = const.

Kd (linear isotherm): C, = Kd C,
Non-linear isotherm: e.g. C,=aC,? ¢ Sorption




fhe simple ion exchange model
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Speciation is pH dependent
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€ and Interactions with surfaces
are not limited'te: simple reversible
SOIPLeN
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Matrix diffusion

\Non-sorbing RNs may be diluted In the rock matrix

m Could significantly increase retardation in the FF
m  When migration time is greater thant ,,, eventual releases could
decreased by several orders of magnitude

+ Conc' maximum of pulse released RNs will also be reduced
by temporal dilution

+ For quantification, 2 key parameters are required

m Depth to which interconnected porosity extends into bulk rock
m Diffusion rate of a particular RN in rock
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Finding systems to quantitatively define RN sorption in  -situ has been
considered the oHoly Grail 6 of NA

+ A wide number of approaches have been published

m geochemists measuring data supposed to be of relevance to the PA

modellers
m PA modellers trawling the geochemical literature to derive relevant

data
+ Unfortunately most (all?) of such work involves  overinterpretation
/ flawed analysis hence great care is needed even with

m publications Iin oqualityd journals
m work from well -established groups (outside the radwaste field)
m In-situ Kd &tsl being used

+ | tcan be instructive to examine the approaches that have been
(and sometimes still are) used - what are they doing wrong?
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