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EXECUTIVE SUMMARY 

This Technical Support Document (TSD) documents a review of changes to the Waste Isolation Pilot 

Plant (WIPP) performance assessment parameter database for WIPP Performance Assessment 

Baseline Calculation (PABC). This is the third in a series of parameter reviews conducted by the 

U.S. Environmental Protection Agency (the Agency or EPA) since the original WIPP certification. 

The first of these reviews evaluated the Technical Baseline Migration (TBM), in which the U.S. 

Department of Energy’s original Compliance Certification Application (CCA) performance 

assessment database, as modified for the Agency’s mandated Performance Assessment Verification 

Test (PAVT), was transferred to a new platform and software, and renamed the Performance 

Assessment Parameter Database (PAPDB). The second review evaluated changes made to the TBM 

database for the Department’s first Compliance Recertification Application (CRA). The performance 

assessment supporting the CRA is identified in the PAPDB as the CRA1 analysis. This third review 

evaluates the procedural adequacy of changes made to the CRA database for the Department’s PABC 

as well as the technical adequacy of all database changes made since the TBM. The PABC is 

identified in the PAPDB as the CRA1BC analysis.  

No database problems were identified in this review. Parameter changes resulted from such factors 

as correction of errors, updated hydrogeologic conditions, updated Delaware Basin drilling and 

plugging practices, removal of hardwired parameters from codes, and code modifications. 

Transcription accuracy and technical adequacy were checked for the 13 new parameters and the 92 

parameters that had been updated between the CRA1 and CRA1BC analyses. All parameter 

distributions, values, and units were correctly entered into the PAPDB and were technically adequate 

and appropriate. The rationale for dropping certain parameters from the CRA1BC analysis was also 

evaluated and found to be acceptable. The technical adequacy of previous changes from the TBM to 

the CRA1 analysis was reviewed and all changes were found to be technically adequate and 

appropriate. 

A check of all supporting documents listed in the PAPDB was made for 27 selected parameters and 

30 different documents, and all but one of these documents were quickly retrieved from the WIPP 

Records Center. The single exception was a book that was identified as being available through the 

Sandia National Laboratories (SNL) Technical Library in Albuquerque and readily available in 

Carlsbad through an interlibrary loan. The outcome of this check sufficiently supported the 

conclusion that the necessary documents are readily available to support the new and updated 

parameters. A database-code interface evaluation was performed for the same 27 parameters and the 

correct parameter values were retrieved from the PAPDB for each parameter. 

Three procedural changes associated with the PAPDB were made by SNL and evaluated by the 

Agency as part of this review. Procedure NP 19-1, Software Requirements, was updated twice and 

the Software Configuration Management System (SCMS) Plan was also updated. The 

SDBREAD.LIB code used to access parameter values from the PAPDB was recompiled on a new 

platform but the code itself was not changed. The Agency found all procedural changes to be 

consistent with earlier versions, with the requirements of NQA Parts 1 and 2 for software, and with 

the requirements of the Agency’s 40 CFR 194.23. 
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1.0 INTRODUCTION 

The ability of the U.S. Department of Energy (the Department or DOE) Waste Isolation Pilot Plant 

(WIPP) to continue to meet the certification requirements of the U.S. Environmental Protection 

Agency (the Agency or EPA) is demonstrated in part through the use of performance assessment 

computer codes that are documented in the Department's compliance certification and recertification 

applications.  After the original Compliance Certification Application (CCA; USDOE 1996) was 

completed, the Department’s WIPP science advisor, Sandia National Laboratories (SNL), migrated 

the data used to support performance assessment codes to new database software, a new operating 

system, and a new hardware processor.  In addition, values of some model parameters were changed 

during the data migration and supporting documentation for these data was moved from 

Albuquerque to a new WIPP Records Center in Carlsbad, New Mexico.  The new database was 

called the Performance Assessment Parameter Database (PAPDB). The Agency performed a 

comprehensive review of this Technical Baseline Migration (TBM) and found, with a few exceptions 

that were promptly corrected, that the data migration and supporting documentation were accurate 

and complete. The results of the Agency’s TBM review were described in the April 2003 Technical 

Support Document (TSD) Review of WIPP Performance Assessment Parameter Database Migration 

(USEPA 2003).  

Following completion of the TBM, a second set of changes in the performance assessment database 

was made by the Department to support the performance assessment for its 2004 Compliance 

Recertification Application (CRA; USDOE 2004). The Department identified this performance 

assessment as the CRA1 analysis. The changes included the introduction of new parameters and 

changes to the values of existing parameters within the PAPDB. The Agency’s review of the changes 

from the TBM to the CRA, CRA1 databases, was described in the December 2004 TSD Review of 

Changes to the WIPP Performance Assessment Parameters since the Database Migration (USEPA 

2004). Problems subsequently identified with the CRA1 performance assessment led the Agency to 

require the Department to prepare a new performance assessment called the Performance Assessment 

Baseline Calculation (PABC; SNL 2005). The Department identified this performance assessment as 

the CRA1BC analysis. A third set of changes to the parameter database was made by the Department 

to support the PABC. This TSD describes the Agency’s review of the accuracy and technical 

adequacy of this third set of parameter changes. This TSD also addresses the technical adequacy of 

the parameter changes made between the TBM and CRA1 analyses. 

2.0 APPROACH 

This review was conducted by Agency and contractor personnel.  The scope of this review included: 

• Verification and documentation of changes to the PAPDB since the CRA1 analysis; 

• Review of the technical adequacy of changes to the PAPDB since the TBM analysis; 

• Review of changes to procedural documents supporting database changes;  

• Checking the accessibility of supporting metadata for new and changed parameter 

values; and 
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• Checking the ability of performance assessment codes to accurately access input 

parameters from the revised database. 

 

Review of the database changes was initiated in May 2005 with preparatory activities and an initial 

on-site review of the PAPDB in Carlsbad. The Agency's review was implemented in several steps, 

recognizing that changes in approach might be needed as the review progressed. The parameter 

changes that have occurred between the CRA1 and the CRA1BC analyses were reviewed first and 

the results of this part of the evaluation are presented in Section 3.0. The procedural adequacy of the 

earlier parameter changes between the TBM and CRA1 analyses was reviewed in the Agency’s 

aforementioned December 2004 TSD (USEPA 2004), and the technical adequacy of those changes is 

evaluated in Section 4.0 of this TSD. The conclusions of this parameter review are presented in 

Section 5.0. 

3.0 PROCEDURAL AND TECHNICAL ADEQUACY OF CHANGES FROM CRA1 

TO CRA1BC ANALYSES 

3.1  Review of Transcription Accuracy 

A list of 127 parameters that were changed between the CRA1 and CRA1BC analyses was provided 

by SNL’s Quality Assurance Manager and served as the starting point for this review. This list is 

presented in Table 1. Of the 127 changes, 92 parameters were assigned updated values, 13 are new 

parameters, and the remaining 22 parameters were not used in the CRA1BC analysis and are 

inactive. The parameter names are unique combinations of the material names and property names 

shown in Table 1, and are used to access the parameter information in the PAPDB. The identification 

numbers that were formerly assigned to parameters are no longer used in the database and are not 

included in this report. Also shown in Table 1 are the updated parameter distributions, values, and 

units that were used in the CRA1BC analysis. Parameters not included in Table 1 were not changed 

for the CRA1BC analysis.  

Information on SNL’s Parameter Data Entry Form NP 9-2-1 is used as the basis for entering changes 

to parameter distributions, values, and units into the PAPDB. The use of this form is described in 

SNL’s Procedure 9-2, Parameters. In addition to the new or revised parameter information, form NP 

9-2-1 also cites the key planning and source documentation supporting the change and documents 

through dated signatures the change requester, technical reviewer, quality assurance reviewer, 

performance assessment reviewer, database administrator for data entry, and the data entry checker. 

Form NP 9-2-1 therefore serves as the key to the procedural and technical traceability of each 

parameter in the database. 

The Agency retrieved the Forms NP 9-2-1 from the WIPP Records Center for each of the updated 

and new parameters in Table 1 and entered the parameter distributions, values, and units identified 

on the forms into Table 1. To check the transcription accuracy from the Parameter Data Entry Forms 

to the PAPDB, the Agency then retrieved each updated and new parameter listed in Table 1 from the 

PAPDB using SNL’s PAPDB viewer and visually compared the distributions, values, and units in 

the database with those on Forms NP 9-2-1. Following this approach, the Agency confirmed that 
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every changed or new parameter used in the CRA1BC analysis had been correctly entered into the 

PAPDB, as documented in the last column in Table 1. 

3.2  Review of Document Availability 

The Agency next checked the availability of supporting documents for the changed and new 

parameters. This step is documented in Table 2. The principal supporting documents for each change 

are identified in the PAPDB by the document title, the unique Electronic Record Management 

System (ERMS) number assigned to the document, the document authors, and the document date. 

The Agency checked the availability of supporting documents by selecting one or more parameters 

from each parameter group and confirming that the supporting documents identified in the PAPDB 

could be readily retrieved from the WIPP Records Center. If discrepancies occurred, the check would 

be expanded to include supporting documents for additional parameters. 

The parameters in Table 2 are grouped by the type and rationale for the change. A comprehensive 

check of all supporting documents identified in the PAPDB was performed for 27 of the parameters 

listed in Table 2. This check was designed to be comprehensive and included at least one parameter 

in each group. For the remaining parameters, only the key supporting document is identified in Table 

2 and is indicated by an asterisk. Generally, all parameters in a group had the same key supporting 

document, thus the initial document check was made for all supporting documents listed in Table 2. 

The 27 parameters selected for the document check were those likely to be more significant to 

repository performance and included examples from both contact-handled and remote-handled 

wastes, those waste actinides with the larger inventories, and the organic and inorganic wastes most 

likely to generate gas. The 27 parameters selected for this check had a total of 110 cited supporting 

documents in the PAPDB, but of these only 30 different documents were cited. This is because the 

basis for the changes and therefore the supporting documents were generally the same for all 

parameters within each parameter group. Supporting documents were not checked for parameters in 

Table 2 that were not used in the CRA1BC analysis. 

All but one of the documents listed in Table 2 were found to be readily available in the WIPP 

Records Center. The single exception was a book listed among the supporting documents for the 

parameter WAS_AREA-PROBDEG. This book was not in the WIPP Records Center but was readily 

identified by title and author to be available in the SNL Technical Library in Albuquerque. 

Considering that the book’s location was readily identified and the book could be available through 

interlibrary loan, the check of supporting document availability was concluded to be positive without 

exception and no additional checking was needed. 

3.3  Review of Technical Adequacy 

The technical adequacy of the changed and new parameters was evaluated by reviewing the technical 

basis for each changed and new parameter as presented in the supporting documents. The results of 

this step are also presented in Table 2 and include the rationale for dropping the parameters that were 

not used in the CRA1BC analysis. Most changes to the database resulted from updates to the WIPP 

waste inventory. Other changes resulted from correcting an inappropriate application of a probability 
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distribution, changes in gas generation rates from waste degradation, updated actinide solubility data, 

and moving two parameters into the PAPDB that were previously hardwired into a source code. The 

technical bases for the parameter distributions and values were generally the same for all parameters 

in each group. The update in the projected waste inventory affected the greatest number of 

parameters. Such updates are appropriate and necessary to maintain database accuracy as new 

inventory information becomes available. The inventory changes and repository chemical 

environment are the subjects of separate Agency TSDs which, along with the supporting references 

cited in the PAPDB, provide the bases for concluding that the associated parameter changes are 

technically adequate (REFs for Inventory and Chemistry TSDs///).  

All changes and new parameter values were found to be technically adequate. The basis for this 

finding is summarized for each parameter in the Discussion column of Table 2, and supporting 

Agency and DOE documentation is cited as appropriate. Some changes were based on appropriate 

new calculation methods, some were found to be acceptable because they were logical and had little 

impact on performance, and some were made in response to Agency comments. 

3.4  Database-Code Interface Evaluation 

The database-code interface evaluation was performed to confirm that the performance assessment 

codes retrieved the correct parameter values from the PAPDB. The 27 changed or new parameters 

selected for this evaluation are the same as those used in Section 3.2 to check the availability of 

supporting documents. The code files used in this evaluation were those used in the CRA1BC 

analysis. This evaluation tested data retrieval by the BRAGFLO, PANEL, and NUTS performance 

assessment codes and the results are presented in Table 3. In each case, the code returned the correct 

parameter value. If the parameter was a constant, the code retrieved the identical constant value from 

the database. If the parameter was a sampled value, the code returned a value within the correct 

range. This evaluation sufficiently demonstrated the accuracy of the database-code interface. 

3.5  Procedural Evaluation 

Three SNL procedural changes associated with the PAPDB (Procedure NP 19-1, Software 

Requirements; the Software Configuration Management System (SCMS) Plan; and the 

SDBREAD.LIB code) were made since the Agency’s previous review of the changes made between 

the CCA and the TBM (USEPA 2003, Section 4.3). The Agency’s evaluations of these three changes 

are summarized below. The other applicable procedures (NP 9-1 Rev 4, Analyses; NP 9-2 Rev 0, 

Parameters; and SP 9-5 Rev 0, Parameter Data Entry) had not been changed. 

3.5.1  Changes to Procedure NP 19-1, Software Requirements 

Procedure NP 19-1, Software Requirements, governs the qualification and control of software 

including the database software used in the PAPDB. The previously reviewed NP 19-1 Rev 9 

(USEPA 2003, Section 4.3.1) was replaced first by NP 19-1 Rev 10 and subsequently by the current 

NP 19-1 Rev 11. The Agency’s prior comparison of NP 19-1 Rev 9 with the versions of this 

procedure used in the original certification process for WIPP (NP 19-1 Rev 1 and Rev 2) found that 
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NP 19-1 Rev 9 was consistent with the overall requirements of the original versions. That 

comparison also found that NP 19-1 Rev 9 was consistent with the requirements of NQA Parts 1 and 

2 for software and with the requirements of EPA 40 CFR 194.23 and 194.22. Changes between     

NP 19-1 Rev 9 and Rev 10 focused primarily on the forms presented in Appendices B through K to 

remove options for "not reviewed" or "no responses” to reviews of the software documentation.  The 

forms now require a "yes" or "not applicable" response before the reviewer can sign off on the 

document to indicate approval.  This resulted in streamlining the forms and review processes without 

impacting the procedural requirements. 

The changes between NP 19-1 Rev 10 and Rev 11 were made as a result of an Agency audit of the 

SNL QA program (Marcinowski 2004). The Agency’s findings with regard to NP 19-1 Rev 10 

addressed the following items: 

EPA Finding #4: The Requirements Document (RD) is not approved prior to the Verification 

and Validation Plan (VVP) when the RD and VVP are sometimes combined into one 

document (NP 10, Section 2.3.2.). 

EPA Concern #1: NP 19-1, Section 2.3.7.3 and Appendix K, only indicate that the impacts of 

problems will be documented; they do not specifically indicate that the impact of the problem 

on past and present applications will be assessed. The procedure needs to be modified to 

require this. 

Finding # 4 was addressed in NP 19-1 Rev 11, Section 2.3.2, by removing the requirement to have 

the RD approved prior to the VVP.  The procedure still allows the concurrent issuance/approval of 

these two documents.  However, it is unclear how the VVP can be effectively generated until the 

software requirements are known and approved.  This may not be a satisfactory response to the 

Agency’s audit finding.  The procedure should instead have been changed to prohibit the concurrent 

approval of these two documents. Other documents required in this procedure may be combined, 

although in general the documents are generated sequentially. Requiring approval of the RD before 

the VVP, however, does not mean that some parallel development of the two documents could not 

occur; but the VVP should not be finalized until after the RD is finalized and approved. 

Concern # 1 is addressed in NP 19-1 Rev 11, Section 2.3.7.3.  This section along with Form 19-1-10 

(Appendix K) has been modified to remove "Parts I and II," thereby eliminating a step and requiring 

(1) that the impact analysis for major problems address the impact to the software or analyses that 

used the output produced by the subject software version, and (2) requiring the issuance of a 

Corrective Action Request (CAR) if the problem results in a condition adverse to quality.  If there is 

no impact, a justification for using the existing analysis is required.  Although this partially addresses 

the Agency’s concern, it does not specifically address the possibility that the software problem may 

have had impacts on applications using prior versions of the software.  It would be clearer if the 

procedure in Section 2.3.7.3 was modified to require that impact analyses for major problems 

address the impact to all software or analyses that used the output produced by the subject software 

version as well as any previous versions of the software containing the same problem.  This would 

have explicitly addressed the Agency's concern that impacts on past applications be assessed. 
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Other revisions between NP 19-1 Rev 10 and Rev 11 were relatively minor and included such 

changes as removing redundancies, expanded definitions of terms, and revised documentation 

procedures. In general, NP 19-1 Rev. 11 remains consistent with the overall requirements of the 

original version of this procedure, with the requirements of NQA Parts 1 and 2 for software, and with 

the requirements of EPA 40 CFR 194.22 and 194.23. 

3.5.2  Changes to SCMS Plan 

The current SCMS Plan Rev 2.0 (ERMS 524707) is an update to SCMS Plan Rev 1.3 (ERMS 

241296).  The SCMS Plan provides an overview of how the WIPP performance assessment software 

is controlled throughout its lifetime and documents procedures used to implement and maintain the 

SCMS on the computer hardware system.  It specifies important policies such as code naming 

conventions and controls on code modifications, code modification traceability, code accessibility 

control, code backups, code archives, and staff responsibilities.  It also defines how to build 

production executable files for performance assessment calculations.  Revision 2.0 updated the 

SCMS Plan to be consistent with current computer system hardware and software and to reference 

relevant updated QA procedures.  In addition, two sections were added to the Plan to address 

Configuration Management System Library and File Corruption, and Section 3.5, Responsibilities, 

was deleted as being redundant to other sections in the Plan.  A table providing examples of code 

naming/file naming conventions was also added to Section 2.3, Naming Conventions, for clarity and 

a listing of the primary codes used by WIPP performance assessment was provided in Section 6.0, 

Table 6.8.2.  SCMS Plan Rev. 2.0 appears to be comprehensive and consistent with NP 19-1 Rev 11 

and with the software configuration management system used by SNL for WIPP. Other revisions 

between Rev 1.3 and Rev 2 were relatively minor and included such changes as clarifying 

terminology, removing redundancies, and combining personnel functions. A few inconsistencies 

were identified related to terminology, but these were also considered minor. 

3.5.3  Changes to SDBREAD.LIB 

The code SDBREAD.LIB is used to access single, deterministic parameter values from the PAPDB 

for use in performance assessment codes. The previously reviewed Version 3.10 was changed to 

Version 3.11 because the code had to be recompiled on a new platform; however, no changes were 

made to the code. The Agency found that this change in version was appropriate and properly 

documented according to the relevant QA procedures. 

4.0  TECHNICAL ADEQUACY OF CHANGES FROM TBM TO CRA1 ANALYSES 

As previously noted, the Agency’s previous review of changes from the TBM to the CRA1 analyses 

focused on transcription accuracy and procedural compliance, and did not include a technical 

evaluation of the changes. Table 4 list 245 parameters that were changed between the TBM and 

CRA1 analyses. The parameter values shown on the table are those used in the final CRA1 analysis. 

An earlier data set used in initial CRA1 calculations is also identified in the PAPDB as having been 

used in the CRA1 analysis but was changed for the final analysis to be consistent with waste 
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inventory updates. In response to an Agency request (Cotsworth 2004c, Comment C-23-19), a report 

documenting the parameter changes between the CCA and the CRA1 analyses was prepared by DOE 

(Kanney 2004). 

A technical evaluation of the parameters listed on Table 4 is summarized on Table 5. A number of 

parameters listed on these tables were subsequently changed again for the CRA1BC analysis. Most 

of the parameters that fall into this category were subsequently changed because of inventory 

updates. Other parameters were used only in the CRA1 analysis for reasons explained in Table 5. 

Because the CRA1BC analysis serves as the basis for the Agency’s recertification decision, a 

technical evaluation was provided only for parameter values that were used in that analysis. 

Changes for the CRA1 analysis that were also used in the CRA1BC analysis resulted from such 

factors as correction of errors in parameter values (bulk rock compressibilities and Castile brine 

pocket thickness), updated hydrogeologic conditions in the Culebra and Magenta (water pressure and 

transmissivity), updated Delaware Basin practices (drilling rates and borehole plugging), removal of 

hardwired parameters from performance assessment codes (binary interaction parameters and 

molecular weights), and code modifications (BRAGFLO shaft and DRSPALL models). These 

changes all resulted in improved performance assessment models, either through correcting errors, 

updating to current conditions, or replacing older models with improved versions. The Agency found 

that all changes for the CRA1 analysis that were also used in the CRA1BC analysis were technically 

adequate and appropriate. The basis for this finding is summarized for each parameter in the 

Discussion column of Table 5. 

5.0  CONCLUSIONS 

No database problems were identified in this review. Transcription accuracy was checked for the 13 

new parameters and the 92 parameters that had been updated between the CRA1 and CRA1BC 

analyses, and all parameter distributions, values, and units were correctly entered into the PAPDB. 

Technical adequacy was evaluated for all new and updated parameters used in the CRA1BC analysis 

and found to be acceptable. The rationale for dropping certain parameters from the CRA1BC 

analysis was also evaluated and found to be acceptable. Some changes were based on appropriate 

new calculation methods, some were found to be acceptable because they were logical and had little 

impact on performance, and some were made at the Agency’s request.  

The technical adequacy of previous changes from the TBM to the CRA1 analysis was also reviewed. 

Changes for the CRA1 analysis resulted from such factors as correction of errors in parameter 

values, updated hydrogeologic conditions in the Culebra and Magenta, updated Delaware Basin 

drilling and plugging practices, removal of hardwired parameters from performance assessment 

codes, and code modifications. All changes were found to be technically adequate and appropriate.  

A detailed check of all supporting documents listed in the PAPDB was made for 27 selected 

parameters and 30 different documents, and all but one of these documents were quickly retrieved 

from the WIPP Records Center. The single exception was a book that was not available in the WIPP 

Records Center but was identified as being available through the SNL Technical Library in 

Albuquerque and readily available in Carlsbad through an interlibrary loan. The outcome of this 

check sufficiently supports the conclusion that the necessary documents are readily available to 
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support the new and updated parameters. A database-code interface evaluation was performed for the 

same 27 parameters and the correct parameter values were retrieved from the PAPDB for each 

parameter. 

Three procedural changes associated with the PAPDB were made by SNL and evaluated by the 

Agency as part of this review. Procedure NP 19-1, Software Requirements, was updated twice. 

Revisions 10 and 11 were reviewed and although some concerns were identified, this procedure 

remains consistent with the earlier versions, with the requirements of NQA Parts 1 and 2 for 

software, and with the requirements of the Agency’s 40 CFR 194.22 and 194.23. The concerns were 

associated with the simultaneous issuance/approval of software Requirements Documents and 

Verification and Validation Plans, and requiring that the impact analyses for major software 

problems include the impacts on the use of previous versions of software that contained the same 

problems. The Software Configuration Management System (SCMS) Plan was also changed. 

Revision 2 of the SCMS was reviewed and was found to be comprehensive and consistent with NP 

19-1 Rev 11 and with the software configuration management system used by SNL for WIPP. The 

final change was a recompilation of the code SDBREAD.LIB used to access parameter values from 

the PAPDB. This code was recompiled on a new platform and a new version number was assigned 

(V 3.11) but the code itself was not changed. The Agency found this change to be appropriate and 

properly documented. Therefore, no significant issues were identified for any of the procedural 

changes affecting the PAPDB. 
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