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MRS 2000 24" International Symposium on the Scientific Basis for Nuclear Waste Management

PRETREAT: A GRAPHICAL USER INTERFACE-BASED SPREADSHEET MODEL FOR
HANFORD TANK WASTE PRETREATMENT PROCESSES. Lietai Yang, Roberto Pabalan,
and Vijay Jain. Center for Nuclear Waste Regulatory Analyses, San Antonio, Texas, USA.

The high-level radioactive wastes (HLWs) stored at the Hanford (Washington, USA) site will be
retrieved from underground storage tanks and chemically separated to form HLW and low-activity
waste (LAW) streams, and solidified into a glass form. Pretreatment of the LAW stream is required
to remove cesium-137, strontium-90, technetium-99, and transuranic elements, as well as some
nonradioactive elements. In evaluating the proposed pretreatment flowsheet, important
considerations are radiological, chemical and criticality safety, and the effectiveness of the proposed
pretreatment technologies. Assessments of potential hazards require a knowledge of the chemical
compositions and radionuclide concentrations of the waste streams.

As atool for this assessment, a Microsoft Excel® spreadsheet model —PRETREAT Version 0—was
developed. Applications of PRETREAT include estimating radionuclide and chemical species
concentrations in the waste stream at each stage of the pretreatment process and estimating the
amount of spent ion exchange resin or the amount of generated secondary wastes. More than
20 worksheets are used in PRETREAT and a graphical user interface is implemented to help users
navigate through the various worksheets and correct or make changes to specific values or equations.

This work is funded by the Nuclear Regulatory Commission ( NRC). This abstract is an independent
product of the Center for Nuclear Waste Regulatory Analyses and does not necessarily reflect the
views or regulatory position of the NRC.



Summary'

The U.S. Department of Energy (DOE) is preparing to remediate the 204,000 m® of high-level
radioactive waste (HLW) stored in 177 aging underground storage tanks at the Hanford
(Washington, USA) site. The current plan for remediating these wastes consists of waste retrieval,
pretreatment, immobilization, and disposal. Because of the expected high cost of HLW vitrification
and geologic disposal, the retrieved waste will be chemically separated to form a HLW stream,
which will contain most of the radionuclides, and a low-activity waste (LAW) stream, which will
contain the bulk of the nonradioactive chemicals and the soluble components of the tank waste. Both
HLW and LAW streams will be solidified in a glass form. Pretreatment of the LAW stream is
required to remove cesium-137, strontium-90, technetium-99, and transuranic elements from the
waste feed. Removal of nonradioactive elements such as sodium, which could significantly increase
the volume of immobilized LAW, or sulfur, which could deleteriously affect vitrification of the
wastes, may also be necessary.

Important considerations in the evaluation of the pretreatment flowsheet are radiological, chemical
and criticality safety, as well as the effectiveness of the proposed pretreatment technologies.
Assessments of potential radiological and chemical hazards and the strategies for mitigating these
hazards require a knowledge of the chemical compositions and radionuclide concentrations of the
LAW and HLW streams at each stage of the pretreatment process. As an aid for evaluating the
chemical, radiological, and criticality hazards of the proposed pretreatment process, a Microsoft
Excel® spreadsheet model—PRETREAT Version 0—was developed. The model is based on
mass-balance considerations and uses reported waste feed envelope compositions and reported or
assumed concentration factors (e.g., from evaporation) and decontamination factors (e.g., by ion
exchange or ferric flocculation/coprecipitation). Applications of PRETREAT include estimating
radionuclide and chemical species concentrations in the LAW stream at each stage of the
pretreatment process and estimating the amount of spent ion exchange resin or the amount of
secondary wastes generated by the pretreatment process. The model can also be used to evaluate the
sensitivity of model results to uncertainties in model parameters (e.g., the decontamination factors).

Because the pretreatment flowsheet is complex, tracing every component of all the flowsheet streams
at each process unit involves a large amount of data processing. More than 20 worksheets are used
in PRETREAT. To help users navigate through the various worksheets, a graphical user interface
is implemented to:

(1) Guide the user in navigating through the worksheets and find locations of cells (variables)
that require modification.

"This work is funded by the Nuclear Regulatory Commission (NRC). This summary is an independent product of the
Center for Nuclear Waste Regulatory Analyses (CNWRA) and does not necessarily reflect the views or regulatory
position of the NRC. The spreadsheet model PRETREAT Version 0 is being placed into CNWRA configuration control
(Technical Operating Procedure TOP-018).



(2)  Minimize the tendency of the user to make incomplete specifications on the worksheet. For
instance, the user interface has built-in commands that prompt a user to verify an entry before
a change is applied.

(3) Enforce other useful rules, such as those that prevent a user from accidentally entering data
in cells that contain mathematical formulas or from making a data entry in a cell that has the
wrong data type. In some cases, the user interface has drop down lists that provide the user
with a selection of available entries.

The user interface in PRETREAT is implemented in a Microsoft Visual Basic® environment. It
consists of forms and control boxes, buttons, and dialogs located on the forms. Figure 1 shows a
typical form, the Process Units form. In this form, the user can select a process unit from a
drop-down list box at the top, and click on the Process Parameters button to go to a separate form
where the process parameters used in the calculations for the unit operation can be specified or
changed. The options in the “Input Stream is Composed of” frame provide the user with the
flexibility to specify the input stream to the unit. The command buttons inside the “Spreadsheet”
frame allow the user to work with the spreadsheet directly.
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Figure 1. Process Units form of the PRETREAT user interface



Figure 2 shows a typical worksheet for one of the process units, the LAW evaporator unit.
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Figure 2. Typical worksheet for a process unit (low-activity waste evaporator unit)



