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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 to provide in- 

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

. of radionuclides for 10,000 years. The success of the program, however, is defined by the 

’ regulator in the context of compliince with performance criteria, rather than by the in-depth 
. technical understanding typical of most scientific programs. 

The WIPP project u7as successful in making a transformation from “science to 

compliance” by refocusing and redirecting programmatic efforts toward the singular goal of 

meeting regulatory compliance requirements while accelerating the submittal of the Compliance 

Certification Application (CCA)’ by two months from the April 1994 Disposal Decision Plan 

(DDP) date of December 1996, and by reducing projected characterization costs by more than 

40%. This experience is unparalleled within the radioactive waste management community and 

has contributed to numerous “lessons learned” from which the entire community can benefit. 

What Changed the Program’s Course? 
In 1992 the US Congress passed the Land Withdrawal Act, which directed that the 

Environmental Protection Agency (EPA) play a direct role in the WIPP certification and review 

of the Test Phase Plan (TPP). As part of the preparation for the EPA, an Independent Review 

Team (IRT) was formed by the Department of Energy (DOE) to review the TPP. Although the 

team was originally assembled to assess the need for and technical validity of the then-planned 

Bin and Alcove tests at the WIPP site, ultimately the scope of its review expanded to include 
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other parts of the test program. As a result of its assessment, documented in its December 1993 

report: the IRT recommended that the Bin and Alcove tests be abandoned because “there is no 

scientific, regulatory, or operational imperative to perform the Bin or Alcove tests at WIPP with 

radioactive waste.” Instead the IRT recommended that new activities be initiated in support of 

the WIPP regulatory compliance processes-an “alternative path for expeditiously attaining 

disposal certification and permitting.” 

The IRT’s path-forward recommendation was equally direct: “preparation and submission 

of compliance and permitting packages [should begin] at the earliest possible date .... All other 

near term work elements should support these activities.” The IRT further recommended that 

“WIPP personnel should develop the detailed schedule of the proposed near-term path forward. 

The schedule should consist of discrete work activities with finite scope, fixed cost, bounded 

schedule and fixed milestones.” 

In October 1993 the DOE formed the Carlsbad Area Office (CAO) with a mission that 

emphasized public safety and the importance of teamwork among project participants. One of the 

first actions of the CAO was the DDP, which established December 1996 for submitting the CCA 

to the EPA. Sandia National Laboratories (SNL) was directed to design and implement the 

Systems Prioritization Method (SPM) as a tool for performance-based prioritization of WIPP 

project activities, as illustrated in Figure 1. The SPM was implemented in June 1994 with three 

objectives: (1) to identify programmatic activities/options, their costs, and their durations; (2) to 

analyze combinations of activities in terms of their predicted contribution to demonstrating the 

compliance of the WIPP disposal system with applicable long-term regulations; and (3) to 

I analyze cost, duration, and performance trade-offs. 

SPM was the formal mechanism by which the experimental programs necessary to 

support compliance calculations were identified and by which the WIPP program obtained “buy 

in” of all parties (internal and external) of the changes to be implemented. The SPM process 

forced members of the WIPP Project Team to objectively assess their work (e.g., code 

development, field and laboratory experiments, and associated analyses) in the context of meeting 

compliance goals. As a result, eight experimental programs were identified for collecting data to 

reduce the uncertainty and increase the probability of demonstrating compliance. These eight 
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programs formed the basis for the CAO decision in July 1995 to refocus the experimental 

program toward the explicit goal of meeting regulatory compliance requirements. All other 

experimental activities were terminated, resulting in the redirection of resources to these critical 

areas. 
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Figure 1. Systems prioritization methodology. 
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The SPM results were then integrated into the DDP schedule, illustrated in Figure 2. The 

aggressive schedule allowed less than two years from SPM completion to CCA submission to the 

EPA. During that time, Performance Assessment (PA) codes had to be completed and meet the 

appropriate Quality Assurance (QA) requirements; software, parameter, and analysis QA 

requirements had to be completed; all scenario screening and associated “side” calculations had 

to be completed; PA calculations for the CCA had to be completed and analyzed; and the CCA 

documentation (approximately 100,000 pages including supporting documents) had to be written, 

reviewed, and finalized for submittal. 

How Did WlPP Meet Its Goal? 
Scientific programs with multiple contingencies defined by potential outcomes of 

experimental results were conducted in parallel, while a phased approach was used in the 

implementation of compliance calculations to meet the DDP schedule. Interactive teaming of the 

code developers, PA analysts, QA staff, scientific investigators, records center staff, and database 

administrators was necessary to meet deadlines and milestones. With forceful leadership, a 

singular commitment to project success, and a strong sense of direction and focus, the CCA was 

submitted to the EPA on 29 October 1996, two months and two days ahead of schedule. Note that 

the WIPP Project Team was able to meet an accelerated schedule even though the formal 

standard and criteria (40 CFR 194) were not complete. 

Teams from the EPA arrived at SNL in November 1996 to review the CCA. Separate 

groups consisting of EPA staff and contractors reviewed the supporting information and 

documentation of the software, the code-input parameters, and the QA program. As a result of 

their reviews, additional information was requested to address completeness and documentation 

concerns. The WlPP Project Team, led by the CAO, submitted the appropriate information as 

formal responses to the EPA, leading to the determination that the CCA was complete, which was 

documented in a letter dated 16 May 1997. The EPA announced their approval of the draft rule3 

for M P P  on 23 October 1997, proposing to certify that the WIPP will comply with the 

radioactive waste disposal regulations and criteria set forth in 40 CFR 19 1 and 40 CFR 194. 

4 



I 

(operntiolrl j ,  1 j , , , 
, , 

# 

- 
I .  1 

Figure 2. WIPP Disposal Decision Plan schedule. 



Res u Its 

“Lessons Learned” on the Path to Success - 
A post-mortem of the WIPP CCA process revealed a number of “lessons learned” whose 

implementation would result in changes in business practices and/or process improvements with 

the five-year recertification in mind. 

Business practices evolved significantly to meet the CCA schedule. Further 

improvements can be made in the general area of improving the teamwork attitude, with 

particular emphasis in the areas of communication (Le., feedback to staff>, breaking down 

“ownership” barriers across the project, and recognizing problem areas early and addressing them 

directly. It is easier and more cost effective to include QA throughout the “science to 

compliance” process than to establish it after the fact through peer reviews and other 

mechanisms. In addition, the benefits of including stakeholder input throughout the compliance 

process was noted. 

Recommendations for process improvements aIso resulted from the “lessons learned” 

assessment. The need for stronger, more transparent documentation of supporting information, as 

well as decision poirits at all levels (e.g., data, parameters, conceptual models, and software), was 

clearly recognized. In addition, the importance of the schedule and the creativity necessary to 

meet it were clear (i.e., the principals of “least work” and “thinking outside the box” were 

necessary to meet programmatic objectives). 

The regulations prescribed for WIPP certification define a maximum recertification period 

of 5-year intervals. The lessons learned from the implementation of the “science to compliance” 

program have been fully incorporated into the planned recertification program, as illustrated in 

Figure 3. 

Conclusions 
The WIPP Project Team met a seemingly impossible goal by focusing and redirecting 

programmatic efforts toward the singular goal of meeting regulatory compliance in July 1995. 

With strong management and commitment to success, the Project Team submitted the CCA to the 

EPA two months and two days ahead of schedule. 
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Figure 3. Disposal phase recertification program implementation approach. 
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An assessment of lessons learned resulted in recognition of business practice and process 

improvements. These improvements are being implemented to meet the objectives of the WIPP 

five-year recertification process. 
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