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The report appears to be evolved from an earlier document entitled "A
Review of the State-of-the-Art and Preliminary Assessment of Feasibility
of Modeling and Transport of Radionuclides as Colloidal Particles in
Geologic Media" by E. J. Bonano. This time the authors present a short
literature review of the potential problems associated with the formation
of radioactive colloidals on high-level nuclear waste repository systems.
The report also introduced the framework of the colloid population balance
equations with supporting physical submodels.

Indeed, the question of radioactive colloid formation and migration in
repository system should be addressed during the repository assessment.
Therefore, we need (1) a comprehensive radioactive-colloid transport model
with physical submodels describing behavior of the colloids in geologic
media, and (2) an experimental data base including the physicochemical
properties of radioactive oxyhydroxide colloids to support the transport
model. Unfortunately, the report did not discuss the second aspect. The
advanced conceptual model to be developed by the authors requires quan-
titative physical and chemical input data, such as size, charge density,
composition, solubility, and growth rate of colloids and clay minerals. A
considerable amount of data is available for transitional metal oxy-
hydroxides and aluminosilicate clays, but not for the colloid-forming
actinides. Will the NRC be able to use the conceptual model as a tool for
an evaluation of field and laboratory studies of colloid migration in the
absence of a comprehensive physicochemical data base?

Nevertheless, the proposed conceptual model should be developed because
the model can prioritize experimental research areas through parametric
and sensitivity analyses with reasonable estimates based on the existing
information of metal oxides and hydroxides and aluminosilicate clays.
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One minor point which the reviewer does not agree with is the classifica-
tion of colloids. The terminology "true colloid and pseudocolloid" is
misleading although their meanings were defined in the text. In this
reviewer's opinion, the use of "Pu hydroxide colloid" and "Pu-sorbed metal
hydroxide or aluminosilicate colloid" rather than "true colloid" and
"pseudocolloid" should be changed.

In brief, the Draft Report is a well-written and organized document. The
authors have successfully simplified a complex subject by presenting a
conceptual model to be developed with details supplemented in the appen-
dices.


