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Introduction 

There is a growing recognition internationally of the need to demonstrate comprehensiveness in order to 

build confidence in performance assessments (PAS) for radioactive waste disposal projects. This has 

resulted in a number of methodologies being developed to formalize the process of defining and 

documenting the decision basis that underlies a PA. Such methodologies include process influence 

diagrams‘” and the rock engineering system (RES) matrixi2’. However, these methodologies focus mainly 

on the conceptualization of the disposal system and do not provide a ready framework to document the 

decisions behind the model development and parameterisation of the PA system. 

The Performance Assessment Support System (PASS) is a flexible electronic tool designed to increase the 

transparency and traceability of decision-making in the entire PA process. An application of PASS has 

been developed for the Waste Isolation Pilot Plant (WIPP) where it forms an important component of Desk 

Top. PA, a PC-based PA computational environment under development at Sandia National Laboratories to 

document, plan, and support management decisions and to assess performance for the WIPP recertification 

process. This desk-top PA environment is also aimed at providing scientifically-based decision support for 

assessing the performance of nuclear and hazardous waste management and environmental clean-up 

systems. 

PASS is intended principally as a management tool containing a synthesis of the large amount of 

information supporting a PA. The PA process can be organized and managed as a relational database of 

entities, such as features, events and processes (FEPs), scenarios, models, and parameters, linked together 

by decisions on their treatment in the PA (see Figure 1). The PA database is relational in that “many-to- 
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many” links exist between the different entries. For example, a model of one part of a disposal system can- 

account for the effects of many FEPs, and one FEP can be accounted for in several different models for 

different parts of the disposal system. PASS has been structured specifically to track the relational links 

between the entities making up the PA. Each entity that is entered in the PASS database is associated with 

text describing the entity, its treatment in the PA, and links to related material. The PASS database is 

presented with a user-friendly front end that allows top-down searching of the PA database, as well as the 

capability to track the links between entities. 
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Figure 1: Typical structure of performance assessments for radioactive waste disposal sites, 
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Comparison with regulatory standard 
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2 Development 

Each PA has unique features and PASS must be applied specifically for the needs and structure of each PA. 

The three principal stages in the application of PASS to a PA are the functional specification, the database 

design and construction, and the implementation: 
! 

2. 

3. 

Functional Specification 

The functional specification stage identifies: 

1. Which entity-types are to be included in the PASS database. The WIPP PASS currently includes 

FEPs, scenarios, models, modeling assumptions, parameters, computer codes, and reviewer's 

comments on the PA. 

The level and type of information that is required within each entity-type. The WIPP PASS 

contains text from the 1996 Compliance Certification Application[31 (CCA) that has been extracted 

to give a synopsis of each entity and its treatment in the PA. Other options could include 

management information such as ongoing work, contracts, progress reports, and budgets. 

How each entiptype and related information should be displayed. The screens in PASS are 

designed individually and customized for each database entity-type. 

Dat&base Design and Construction 

This is the most important stage in the application of PASS. Iteration between the database developer and 

the PA management is a critical part of the process in arriving at a consensus on the lists of entities and the 

relational links amongst them. 

The user front-end to PASS is designed to facilitate searching of, and navigation through, the database. It is 

organized around four levels, structured to access the database in a top-down manner (Figure 2): 

Level 1 - Entry or Category Level, 

Level 2 - Search and Select Level, 

Level 3 - Display Level, and 

Level 4 - Support Level. 
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- Implementation . . 

The software development necessary for PASS is only a small part (< 10%) of the total project effort. The 

software platform used for the WIPP PASS to-date is an authoring package called ToolbookTM that runs on 

i IBM-compatible PCs and presents information as a series of pages. Authoring software was identified as 

the best compromise between flexibility and ease of implementation in a comparison of programming 

software and word-processing, database, and authoring packages. 

The bulk of the effort in application of PASS (60%) goes into the construction of the Level 3 text pages for 

each database entry. However, extra material and updates can be added to the system over time, rather 

than including everything at the outset. Quality assurance procedures ensure the traceability of each 

database entry. 
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Figure 2: The database access structure for the WIPP application of PASS. 
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3 Benefits of PASS 

Although PASS is intended principally as a management tool, it can serve a variety of roles for different 

members of the PA Team. Within the Desk Top environment, PASS is intended to: 

Management Team 

Planning of Activities 

0 Help managers to understand rapidly how the PA treats various issues and to view the 

documentation supporting the treatment. 

0 Help managers to monitor and plan activities and research, and to understand how results will 

support the PA components and their justification 

0 Help managers to appreciate and control the potential consequenceshenefits of updates to parts of 

the PA system in terms of effects on other areas. 

Communication 

0 Act as a communication tool during interaction with reviewers, regulators, and the public to build 

additional confidence in the recertification PA. 

Act as a tool to track the treatment of reviewer’s comments over time. 

0 Act as a tool for communication with national and international audiences unfamiliar with the PA, 

but who have interests in particular aspects of the PA. 

Act as a quality control on the text describing the PA process. 

PA Team 

0 Help to plan and trace how the PA has included all significant FEPs and their interactions. 

Help to ensure that all decisions and entities are properly justified. 

0 Help to trace the use of site characterization data, professional judgement, and literature data in the 

PA. 
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Help to follow relationships to other PA activities and the requirements of other members of the 

PA team. 

Help to visualize the cascading effects of changes to one part of the PA system. 

Reviewers and Regulators 

e 

0 

0 

Help to audit and build confidence in the comprehensiveness of the PA. 

Help to trace the decisions and their justification in the PA process. 

Help to extract information and understand how the PA treats particular issues. 
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