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Introduction 
The Waste Isolation Pilot Plant (WIPP) in southeast New Mexico has been studied as a 

transuranic waste repository for the past 23 years. During this time, an extensive site 

characterization, design, construction, and experimental program was completed, which provided 

in-depth understanding of the dominant processes that are most likely to influence the 

containment of radionuclides for 10,000 years. Nearly 1500 parameters were developed using 

information gathered from this program and were input to numerical models for WIPP 

Compliance Certification Application (CCA)’ Performance Assessment (PA) calculations. 

The CCA probability models require input parameters that are defined by a statistical 

distribution. Developing parameters begins with the assignment of an appropriate distribution 

type, which is dependent on the type, magnitude, and volume of data or information available. 

Parameter development may require interpretation or statistical analysis of raw data, combining 

raw data with literature values, scaling laboratory or field data to fit code grid mesh sizes, or other 

transformations. Documentation of parameter development is designed to answer two questions: 

ccIVhat source information was used to develop this parameter?” and “why was this particular data 

sethnformation used?” Therefore, complete documentation requires integrating information from 

code sponsors, parameter task leaders (PTLs), performance assessment analysts (PAAs), and 

experimental principal investigators (PIS). 

This paper, Part 2 of two parts, contains a discussion of the WIPP CCA PA Parameter 

Tracking System, document traceability and retrieveability, and lessons learned from related 

audits and reviews. Part 1 of this paper contains a discussion of the parameter development 

process, roles and responsibilities, and lessons learned. 
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DISCLAIMER 

This report was prepared as an account of work sponsored by an agency of the 
United States Government. Neither the United States Government nor any agency 
thereof, nor any of their employees, makes any warranty, express or implied, or 
assumes any legal liability or responsibility for the accuracy, completeness, or use- 
fulness of any information, apparatus, product, or process disclosed, or represents 
that its use would not infringe privately owned rights. Reference herein to any spc- 
cific commercial product, process, or service by trade name, trademark, manufac- 
turer, or otherwise does not necessarily constitute or imply its endorsement, mom- 
mendation, or favoring by the United States Government or any agency thereof. 
The views and opinions of authors expressed herein do not necessarily state or 
reflect those of the United States Government or any agency thereof. 



Discussion 
When reviewing or auditing parameters used in the WIPP CCA PA calculations, the 

regulators and auditors assessed parameter traceability, retrieveability, justification, and the 

qualification of supporting data or other source inforniation. The WIPP CCA PA Parameter 

Tracking System provides the framework for tracing from WIPP CCA PA Parameter Database 

values through the parameter documentation to data or other underlying source inforniation. 

The original intent was that users could trace from the parameter information contained in 

the W P P  CCA PA Parameter Database to supporting information using only the information 

contained in Parameter Record Packages (PRPs). However, during the CCA parameter reviews, 

Environmental Protection Agency (EPA) staff and others requested additional supporting 

documentation and/or clarification for many parameters. New information and clarifications 

were documented in memoranda that were filed within the appropriate PWs,  attached to Form 

464 or contained within P W  or Form 464 correspondence files, and (in some cases) entered into 

the W P P  CCA PA Parameter Database. As this process continued, tracing through the 

supporting information to pertinent information became more cumbersome as the complexity of 

the information-linking network increased. In addition, no single source compiled all the 

information related to parameter development, documentation, and qualification. 

As a result, general parameter information was documented in the Parameter Guidebook.2 

Additional documentation, direct ties to supporting information, and clarification of rationale and 

justification were documented in the EPA Parameter Database (WIPP Project Office Number 

[WPO#] 46878 and 46879), which supplements the WIPP CCA PA Parameter Database. 

Because the EPA Parameter Database complements the information found in the PRPs, both 

systems should be used to trace to the data or other supporting information for a parameter, as 

illustrated in Figure 1. The user will eventually trace to the same source information using either 

system. For example, as shown in Figure 1, either system will lead the tracer to Sources 3 and 5.  

The EPA Parameter Database will shorten the process (Le., bypassing Sources 1,2, and 4); 

however, relevant supporting information may be overlooked. 
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Guidebook 
(WPO# 47127) 

WIPP CCA PA Parameter Tracking System 

Source 3 

Point of Entry 
As shown in Figure 1, the point of entry to the tracking process is the Parameter 

Guidebook. Each WIPP CCA PA Parameter is uniquely identified three ways: by an 

identification number, by the WPO# of its Form 464, or by a two-part name consisting of a 

Source4 

material name and a parameter name. Appendices in the guidebook contain cross references of 

parameter and material names and parameter identification numbers. A parameter’s identification 

‘ 

number is required to use both tracking systems. 

(WPO# 46878 

Track 1:  Parameter Trace Using the Parameter Records Package System 
After a parameter identification number is known, the PRP may be obtained from the 

Sandia W P P  Central Files (SWCF). As described in Part 1 of this paper, the PRP for each 

parameter includes a Form 464, which contains parameter identification and category, 

distribution type and values, source references, and additional information such as concurrence 
( 



and data entry signatures. Parameter categories are assigned according to the type of source 

4a 

4b 

information available, as shown in Table 1. As illustrated in Figure 2, the number of tiers of 

supporting information depends on the category of the parameter. 

Assigned based on a similarity of properties Category 1 parameters or other 
between similar materials or features. supporting information. 
Model codiguration parameters not based on PA Analysis Packages. 
specific WIPP properties or features but 
needed to make PA models run (e.g., time- 
step limits). 

Table 1. WIPP CCA PA Parameter Categories and Supporting Information 

Category 

1 

2 

Description Primary Source of 
Supporting Information 

Based on site-specific information used as PI Parameter Packages and 
initial input to a WIPP PA numerical model Data Records Packages 
that specifies the physical, chemical, or containing laboratory, field, 
hydrologic properties of the rock formations, andor technical literature and 
seals, backfills, and waste form, or any other data. 
natural or engineered feature of the WIPP. 
Represent the inventory of the waste to be WIPP Baselinelnventory 
emplaced in the WIPP as defined in the WIPP Rep01-t.~ 
Transuranic Waste Baseline Inventory 

-' Category 1 parameters, those based on empirical data, are the most difficult to trace 

because of the sheer volume of data, supporting information, and documentation. The PI 

Parameter Packages (PIPPs), which are identified by WPO# on Form 464, were created to link 

the Data Records Packages and/or other supporting information to the parmeter distributions 

found in the PWs. The PIPPs provide consistent, traceable links (in summary format) between 

PA database parkneters and data packages; provide data summaries, identify related interpretive 

codes and references (including reports and test plans), and, where applicable, provide a summary 

- .  

of experimental data collection. 

In some cases a single PIPP supports a single parameter; in other cases a single PIPP may 

support multiple parameters; in still other cases a single parameter is supported by multiple PIPPs 
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(e.g., if a parameter was developed by combining laboratory and field data and separate PIPPs 

A'" 
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were assembled for the two data sets). A road map to supporting Data Records Packages is 

Form 4+64/ wpo"- 
/-+' 

/-MRParamcter Idcntificaiton 

PIPP wp0p4 
(idpram. idrntrl. category) 

Distrubution 
Tvpe. values Summary 

contained within the PIPP and identifies relevant supporting information by WPO# or other 

reference citations. 

TVIPP CCA PA 
Parameter 
Database 

Database Tables inc luds  
WPO:: of Form 464 
Parameter Identificatiofl 
Parameter Distribution - 
&'PO:: of PIPP or other- 

values 

prirnap source 

Database 

PRP 
7 WPOUJ I 

Figure 2. Parameter Records Package tracking system. 

As illustrated in Fi,pre 2, Category 2,3,4a, and 4b parameters trace directly to 

supporting information listed in the PRP, either in the "Source" block of Form 464 or within 

attachments or enclosed memoranda. Category 2 parameters are primarily supported by 

information found in the WIPP Baseline Inventory Report.' Category 3 parameters are supported 

by technical literature, handbooks, and textbooks. Category 4a parameters are analogues, and 

supporting information may be linked back to Category 1 parameters or other referenced 

information. Category 4b parameters are model configuration parameters and, like Category 4a 

parameters, are linked directly to the supporting information via Form 464 and linked indirectly 
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to the PA Code Analysis Packages, which contain parameter development justification and 

rationale. 

Track 2: Parameter Trace Using the EPA Parameter Database 
Sandia National Laboratories constructed the EPA Parameter Database as a supplement to 

the WIPP CCA PA Parameter Database to support the EPA’s review efforts and centralize 

information related to the parameters. This database, also known as the ivipp-refii*eim database, 

provides the following: 

1. quick-look information related to supporting data qualification; 

2. a centralized location for general parameter information (e.g., unit conversions, parameters 

computed fiom database values, parameters whose database value were superseded, and 

parameters not contained in the CCA PA Parameter Database); and 

3. a more direct pathway to pertinent information supporting the justification and rationale. 

Data or other source information can be traced using the EPA Parameter Database. With 

the parameter identification number in hand (obtained fiom the Parameter Guidebook), one may 

use the EPA Parameter Database tables to identify direct ties to supporting information and 

clarification of rationale and justification used to develop a parameter. 

Conclusions 
When reviewing WIPP CCA PA parameters and supporting information, EPA staff and 

auditors sought both the what and the why of parameter development. The WIPP CCA PA 

Parameter Tracking System, comprised of the Parameter Records Package tracing system and the 

EPA Parameter Database, provided sufficient documentation to trace chosen parameter 

distribution values and decision points. 

Lessons Learned 
A PA parameter tracking system must be transparent, flexible, and inclusive. It must be 

sufficiently transparent and well-mapped so that a reviewer can confidently step in at the point of 

entry, retrieve relevant documentation, and ascertain that sufficient justification and rationale 

exist to support the derived parameter values. The system must be flexible and scaleable to 
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accommodate varying magnitudes and multiple tiers of supporting information. The system must 

provide the means to track or trace all pertinent information related to parameter development. 
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