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sorption phenomena based on fundamental physicochemical principles, it is important to have knowledge
of specific sorption reactions that may take place in the geologic system of interest. Otherwise, the
transport models used for repository predictions may have no physical basis and may be little more than
computerized guesses (Kelmers et al., 1987). Some investigators believe that a conservative approach
would be to determine a defensible lower limit for radionuclide retardation (e.g., Meijer, 1990).
However, even such an approach would require some mechanistic basis for justifying the use of a specific
K, or Rfvalue as a lower limit, unless a value of K;=0 or Rf=1 is assumed.

Activities

Experiments will be conducted on actinide sorption on geologic media. Initial efforts will be
focused on understanding the fundamental controls on the sorption behavior of uranium. Experiments
will study the effects of pH, solution concentration, ionic strength, solid-mass to solution-volume ratio,
and partial pressure of CO,(g) on uranium sorption of different types of minerals, including zeolites,
clays, and oxides. Design of the experiments and interpretation of the sorption data will be aided by
aqueous speciation calculations using equilibrium geochemical codes such as EQ3/6. Interpretation of
sorption data will use results from the molecular dynamics simulations being conducted in Task 2. The
experimental data derived under this task will be input into the surface-complexation models being used
in Task 2. Sorption experiments will also be conducted on other actinides, such as neptunium and
plutoniun

3.2.4 Task 4: Semi-Annual Research Report and Topical Report Preparation
3.2.4.1 Objective

The objective of this task is to publish the results of research activities relevant to Sorption
Modeling for HLW Performance Assessment in a relatively timely manner. This task is designed to
support the cost of the preparation and production of this project’s input into the CNWRA Semi-Annual
Research Reports and special topical reports

3.2.4.2 Justification

Timely dissemination of information generated by the CNWRA research projects to the scientific
community, particularly those in HLW programs, is important because of the time constraints involved
in site characterization and other studies leading up to licensing a HLW repository. This information may
be useful to scientists and engineers in other parts of the program, particularly in support of prelicensing
reviews, and can also provide CNWRA investigators with faster feedback from peers and other potential
users regarding their work.

3.2.43 Activities
A report on the progress and results of the Sorption Modeling for HLW Performance

Assessment Research Project will be prepared every six months. This report will be incorporated into
the TNWRA Semi-Annual Research Report, which will be submitted to the NRC. After enough
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information on specific research topics has been reported in semi-annual research reports, it wiil be
compiled inte topical reports and submitted to NRC.

33 SCHEDULES, MILESTONES, AND DELIVERABLES

The deliverables in the form of reports are listed in Table 3-1. The first three digits of the six-
digit milestone numbers denote the project and task number (e.g., 071 indicates Task 1 of this, the
seventh, specific research project); the remaining three digits identify the specific milestone within the
task. Results of research activities conducted under the Sorption Modeling for HLW Performance
Assessment Research Project will be reported in the ‘orm of semi-annual research reports and topical
reports as discussed under Task 4 above. Upon approval, these milestones and activities will be
incorporated into the integrated CNWRA schedule.

Detailed activities tc be conducted under Subtask 3.2 (Saturated Sorption Experiments) have
been discussed in the "Work Plan for Experimental Studies on Uranium Sorption on Geologic Media,"
which was approved by NRC on July 12, 1991. It is anticipated that experiments on uranium sorption
kinetics and reversibility and those evaluating the effects of uranium concentration, pH, carbonate and
fluoride complexation, competing cations, rock/water ratio, and whole rock versus powdered rock will
be completed by the end of FY9S. Experiments on the actinides neptunium and plutonium will be
initiated during the 4th quarter of FY94. Additional experiments designed to understand the effects of
dynamic conditions on actinide sorption and studies of actinide sorption on mixtures of minerals are
anticipated to require an additional one and one-half to two years to complete.

Details on activities conducted under Task 2 (Simplified Coupled Hydrogeochemical Modeling)
are discussed in the "Work Plan for Hydrogeochemical Modeling of Radionuclide Transport,” approved
by NRC on December 9, 1991. It is anticipated that construction of the necessary databases will be
completed during FY93. Evaluation of simplified sorption models for incorporation in coupled
hydrogeochemical models also will be conducted during FY93. It is anticipated that initial
hydrogecchemical modeling at small scales will be reported on in FY94. Modeling at intermediate to
larger scales will begin during FY94. Molecular dynamic simulation of sorption processes will be
conducted through FY94.

The development of the work plan for unsaturated sorption experiments under Subtask 3.1
(Unsaturated Sorption Experiments) was postponed indefinitely upon request of the CNWRA and approval
of NRC. The literature review conducted under Task 1 indicated that it is unlikely the effect of sorption
processes on radionuclide transport can be isolated from ' .« of other factors involved in experiments
under variable hydrologic saturation.

15



Table 3-1. List of Milestones and Completion Dates
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Milestone Milestone Completion
Number Type Deliverable Description Date
074162 Intermediate Semi-Annual Report 1993—2 02/15/94
074163 Intermediate Topical Report on Approaches to 09/30/93

Radionuclide Sorption Modeling
074165 Intermediate “CNWRA Perspective on the Importance 04/15/94
of Uranium to Radionuclide Source Term
and Transport Studies”™
074181 Intermediate Semi-Annual Report 1994—1 08/12/94
074183 Intermediate Topical Report on Application of 09/30/94
Geochemical Models to Performance
Assessment
074184 Intermediate Topical Report on Sorption Experiments 12/15/94
074182 Intermediate Semi-Anaual Report 1994—2 02/15/95
074191 Intermediate Semi-Annual Report 1995-1 08/15/95
074193 Intermediate Semi-Annual Report 1995-2 02/12/96
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Figure 4-2. Project Staff Suppo.t

4.2.5 Nonconformance Control and Corrective Action

Nonconformances to specifications and procedural requirements will be identified, dispositioned,
and controlled in accordance with QAP-009, "Nonconformance Control." Significant conditions adverse
to quality will be corrected and reported as specified in QAP-010, "Corrective Action.”

4.2.6 Reports and Records

Reports of pioject activities and results will be internaily reviewed in accordance with QAP-002,
"Review of CNWRA Documents, Reports, and Papers." Peer reviews, when necessary, will be
performed consistent with the guidance of NUREG-1297, "Peer Review for High-Level Waste
Repositories.” Reports and supporting project documentation will be retained as QA records and
maintained in accordance with QAP-Q12, "Quality Assurance Records Control.”
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Table 4-1. Travel Requirements
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(FoTITIIITIIIIL TIETTS m—— ——— S
FY%4 FY95
No. Man- No. Man-
Purpose/Destination No. Trips | Days/Trip | No. Trips | Days/Trip
It
TECHNICAL PROGRAM REVIEW
NRC, Washington, DC 2 3
CONFERENCES, SEMINARS,
WORKSHOPS
MRS HLW Symposiuim, Boston 1 5
MRS HLW Symposium,
Kyoto, Japan 1 5
TECHNICAL INTERCHANGE
TBD, USA 1 5 2 3
TBD, USA 1 3
A S T———— a=ie e
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Table A-3. Sorption Task 2 Estimated Spending Plan, FY9%4
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Table A-5. Sorption Task 4 Estimated Spending Plan, FY9%4
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