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Abstract

The Waste Isolation Pilot Plant (WIPP) deep geological repository for long-lived,
transuranic radioactive waste (TRUW) opened on the 26'h of March 1999. Beginning
on the 4h of April 1994, the United States (U.S.) Department of Energy (DOE),
implemented the WPP Disposal Decision Plan (DDP) (Figure 1), which embodied
the five-year vision and intents of the then DOE Manager of the Carlsbad Area
Office (CAO), presently the Carlsbad Field Office (CBFO). The successful design
and implementation of the DDP ensured good science, enhanced egulator and
stakeholder (affected and interested parties) interactions and acceptance of
programmatic decisions, which resulted in the certification of the WIPP TRUW
repository by the U.S. Environmental Protection Agency (EPA) on the 18 1h of May
1998, almost three years earlier than projected in November 993.

R i- 4
97WIPP Disposal Decision Plan �d�- 3Na

F1 199. FY M 5 FY 1996 FY 1997 F1 998

R.q.W ......

.......... .... .......
..........

ID
..... .......

t

FW. .

Figure 1. The WIPP Disposal Decision Plan (Revision 4).
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1. Introduction

Pursuant to current laws in the USA, [1-51 the DOE is responsible for the safe
disposal of the nation's long-lived radioactive wastes/materials (LLRMs) in deep
geological repositories. To accomplish this statutory mandate, the DOE has
established two autonomous offices for the siting, development, operation,
decommissioning, closure, and post-closure institutional control of deep geologic
repositories for safe disposal of 1) spent nuclear fuel and other high-level radioactive
wastes (HLW) and 2 TRUW', respectively. The Office of Civilian Radioactive
Waste Management (OCRWM) is responsible for the development and safe
operation of one or more repositories for safe disposal of HLW generated by the
nation's nuclear utilities and defense activities [1], and is investigating whether the
Yucca Mountain site in Nevada is suitable for a HLW repository. The CBFO,
fon-nerly the CAO, is responsible for the continued development and safe operation
of WIPP for safe disposal of TRUW generated by the nation's weapons complex,
including integrating the preparation, characterization, and shipment of TRUW from
the nation's 23 generator and storage sites to the WIPP site (Figure 2 3-5] This
paper focuses on the WIPP DDP, as amended (Figure 1), the CAO's road map to the
successful certification on the 181h of May 1998 6 and the opening on the 26 1h of

March 1999 7] of the WIPP TRUW repository.
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Figure 2 The U.S. map (left) shows the locations of the Yucca Mountain, the
WIPP, and the nation's 23 TRUW generator and storage sites (numbered
circles depict sites that have shipped CH-TRUW' to WIPP). The

3schematic (right) shows the WIPP 17 k disposal system 6.4 by 64
by 1828 [depth] km) (vertical scale is exaggerated), including the
repository and main stratigraphic units.

a TRUW destined for WIPP must contain at least 3700 becquerels (Bq) of alpha
emitting, transuranic isotopes with half lives greater than 20 years, per gram of
waste, but the canister surface dose rate may not exceed 10 sieverts per hour
(Sv/h). There are two categories of TRUW: 1) contact handled (CH) has a
maximum canister surface dose rate of 0.002 Sv/h; and 2 remote handled (RH) has
a canister surface dose rate between 0002 Sv/h and 10 Sv/h. 4]
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This paper contains three more sections. Section 2 provides a concise background
information on the Cl3FO's TRUW-disposal program, including the legal framework,
current status, and author-envisioned challenges and solutions. Section 3 describes
the main components and attributes of the WIPP DDP. Section 4 summarizes the
lessons learned during and after the 1994 through 1998 implementation of the WIPP
DDP. A listing of the references indicated by numbers in brackets 1-16] in the text
follows Section 4 Select key terms and concepts are shown in italics throughout the
text.

2. Background

The WIPP Land Withdrawal Act of 1992 (LWA), 4] as amended in 1996 [5], is the
legal basis for safe disposal of TRUW in the USA. Pursuant to the LWA, the DOE
must develop and operate a deep geological repository for safe disposal of TRU at
the WIPP site (Figure 2 in compliance with all applicable laws and regulations.
Furthermore, the WIPP repository must be recertified at least every fifth year after
commencement of TRUW disposal. 4 In addition, approximately 60 percent of the
existing TRUW containers contain regulated hazardous constituents and the disposal
of these (mixed TRUW) containers at WIPP must comply with the Resource
Conservation and Recovery Act of 1976 (RCRA) [81 and related regulations.

The history of the WIPP site goes back to 1971 when local politicians in Carlsbad
approached the DOE's predecessor agency and suggested that the thick salt beds in
Northern New Mexico be considered for the siting and development of the then
pursued deep geological repository for defense-generated TRUW and HLW. 71 In
1975, the CBFO's Science Advisor, Sandia National Laboratories (SNL), began
characterizing the WIPP site. In 1988, the surface and subsurface facilities (Panel )
required to operate a TRUW repository at the WIPP site were in place (Figure 3 but
the 1987 court remand of a key regulation took more than six years to resolve
(December 1993) and delayed the preparation of the WIPP compliance certification
application WCA 9 (and certification and opening) accordingly. Indeed, two
December 993 events of profound importance to the certification and opening of the
WIPP TRUW repository were: 1) the EPA's repromulgation of the court-remanded
regulation [IO]; and 2 the DOE's establishment of the CAO. The establishment of
the CAO signaled a major policy shift in the mariner in which the DOE was
conducting the WIPP project. This policy shift was initiated and vigorously
supported throughout her term by the then Secretary of Energy. In essence, the
establishment of the CAO manifested the DOE's intent to work closer with the local
communities and residents. Further reinforcing both the DOE's and the CAO's
credibility with the local communities and residents was the fact that the CAO
Manager was given considerable authority. However, the ultimate attributes
establishing local credibility and trust, which in turn contributed to an almost tree-
year advancement of the certification schedule of WIPP, were the vision, energy,
stratagems, commitment, and political and managerial skills of the CAO Manager
embodied in the WIPP DDP (Figure 1).
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Figure 3 Schematic illustration of surface and subsurface facilities at the WIPP
site. (Note: the size of the underground facilities is grossly exaggerated
relative to the surface facilities, see schematic in Figure 1.)

The WPP repository was certified by the EPA for TRUW disposal on the 18,h of
May 1998 6 and permitted by the NMED for hazardous waste (mixed TRUW)
disposal on the 27hof October 1999. [I 1 The EPA's Certification Decision 6]:

• Crowned 24 years of site characterization and repository development efforts;
• Established the WIPP TRUW repository as the-first-of-a-kind, specially-

designed, constructed, and certified deep geological repository for safe disposal
of LLRMs a global milestone; and

• Included conditions for the CBFO's continued operation and closure of the
WIPP TRUW repository.

The WIPP repository opened on the 26 1h of March 1999 7 and, at the end of
February 2001, 156 shipments of CH-TRUW' and mixed CH-TRUWa from four
generator and storage sites (Figure 2 have been disposed of at WIPP. The TRUW is

emplaced at a depth of 650 m below the ground surface about 200 m from the bottom

of a 600-m-thick, more than 225-million-year-old, seismically and tectonically

undisturbed, virtually impermeable bedded-salt fon-nation: the Salado Formation

(Figures 2 and 3.

At the end of the year 2001, the CBFO's primary goals are to: 1) remove all TRUW

from 17 of the 23 TRUW generator and storage sites (Figure 2 by 2017; and 2)

remove the TRUW from the remaining six sites by 2034. 12-14] To meet these

goals, the DOE CBFO must: 1) increase the current CH-TRUW' characterization and

shipment capacity from four to 17 shipments per week by the end of 2001 2)

commence RH-TRUW' shipments in February 2002; and 3 ship four RH-TRUW
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shipments per week by the end of 2002, also referred to as filling the pipeline to
WIPP. Post-closure safety and scientific, public, political, and regulator acceptance
of the WIPP is admirably high, so the CBFO's major near-terrn current challenges

are:

I The filling of the pipeline to WIPP.
2. Obtaining long-term operational efficiencies, including pen-nit modifications.
3. Preparing the first recertification application for WIPP.
4. Expanding the WIPP mission to include providing solutions for waste

management needs of broad national concern.

The degree(s) to which these challenges will be met depends largely upon:

•The allocation of adequate CBFO authority and resources;
•The cooperation of, and local resources provided by, the TRUW generator and

storage sites; and
•The success in, and time required for, obtaining modifications to the permit.

3. The WIPP Disposal Decision Plan

The WIPP DDP (Figure 1) was one of the main contributors to the almost three-year
advancement of the certification of WIPP. (Note: Figure I only shows the uppermost
of the four levels of gradually more detailed planning and scheduling of the CAO
mission.) The WIPP DDP integrated all aspects of TRUW management of
importance to the timely and cost-effective development, certification, and opening
of the WIPP repository. It promptly became both the lightening rod and a catalyst for
both CAO-imemal and CAO-extemal communications. Internally, it held the staff
accountable. Externally, it forced project participants to communicate with other
affected and interested parties. As illustrated in Figure 1, the five main integrated
activity categories were:

I .Regulatory/Technical Process;
2. Stakeholders/Oversight;
3. Experimental Programs and Performance Assessment;
4. Waste Characterization, Certification, and Inventory; and
5. Operations.

As also illustrated in Figure 1, the 1994 version of the WIPP DDP was periodically
updated. With very few exceptions that were largely embodied in repeated
permitting process delays, the 1996 LWAA, and the EPA's February 996
promulgation of compliance criteria [15], WIPP DDP updates consisted of filling in
successfully completed milestones.

This section focuses on item 2 of the WIPP DDP, Stakeholder/Oversight interaction,
because it was one of the groundbreaking paradigms for the successful advancement,
certification, and opening of the WIPP TRUW repository. Historically, the WIPP
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program had been managed as a defense program with little attention given to public
interactions and acceptance beyond the local communities. However, the then
Manager of the CAO decided to publish the WPP DDP. The CAO manager then
forcefully implemented an early, iterative, and continuous public and oversight group
interaction process across New Mexico, including holding the CAO managers
accountable for 1) compliance with the WIPP DDP schedule, and 2 maintenance of
an open, active dialogue with all affected and interested parties. As illustrated in
Figure 1, the WIPP DDP outlined 47 pre-scheduled interaction points/meetings with
affected and interested parties, including the regulators, oversight groups, and
members of the public, during a five-year period. In addition, the CAO established a
mailing list containing more than 3000 stakeholders, presented its case at more than
35 other public meetings each year, started the distribution of a monthly newsletter,
and established a web site where interested parties could access WIPP information
and pose/post questions. Furthermore, in August 1994, the CAO manager
established ad continued to support a vigorous program for international
cooperation that provided additional visibility and credibility to the CAO's
management of the WPP project.

One of the fundamental principles for the CAO's successful interaction with the
stakeholders, oversight groups, and the EPA was to openly inform about project
progress and challenges, and then listen, digest, and respond to the concerns
expressed. Although one objective of these meetings was to educate the audience,
the main objective was to identify and analyze DOE-external concerns, and then to
address them in a manner readily accessible to and understood by the audience. Of
course, these public and oversight interactions raised many issues that were not
resolved to everyone's satisfaction. The CAO's basic issue-resolution approach was
to evaluate concerns/issues in the context of impact on safety. Safety, oh
operational and post-closure, was and remains the overriding objective and
responsibility of the CA s and he CBF0's management of he WPP project. If the
safety impact was marginal, the CAO did not assign any resources to the issue and,
simply, agreed to disagree with the concerned party. In addition, the CAO carefully
documented and shared the rationale for its decision. In many cases, the affected
party expressed (a) understanding of the CAO's decision and (b) appreciation of
being taken seriously. Other parties prevailed in their effort(s) to influence or stop
the WIPP project by legal actions. Therefore, both the CAO and the EPA had to
overcome several legal challenges before WPP could open in March 1999. The
existence of a well-documented, multi-year track record in public interactions greatly
contributed to the favorable resolution of all legal challenges.

4. Lessons Learned

In no order of priority, the following 10 select important lessons were learned during
and after the WIPP DDP process 16] that lead to the EPA's 1998 Certification
Decision 6 ad the NMED's 1999 RCRA Part permit [I 1] for WIPP:
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I The time required by the licensing/permitting agency is not necessarily
related to the scientific complexity, stringency of the regulatory framework,
amount of information submitted, or toxicity of the waste;

2. Although good science is imperative to the licensing/permitting of a
repository for LLRMs, good science alone will not suffice; legal issues and
personal and organizational agendas increase in visibility and influence the
closer a project gets to certification/permitting;

3. Scientific curiosity and schedule and budget constraints may be mitigated by
focusing scientific and engineering esources on the information required to
demonstrate compliance with applicable laws and regulations;

4. The assumptions and disciplines involved in research and development must
be closely integrated and carefully documented;

5. Complex scientific and technical information needs to be communicated to
stakeholders (affected and interested parties, including the general public) in
terms that are readily understood outside the group of experts directly
involved in the research and analyses;

6. Independent peer reviews ehance the credibility and acceptance of a
scientifically advanced and complex program;

7. The decision-making process must be transparent, well documented, and
defensible;

8. The decision-making process must involve broad-based internal and
external participation throughout;

9. Measures to ehance public acceptance and support should be considered
and implemented early and iteratively throughout the project; and

10. Strong leadership and a skilled, intemally cooperative, motivated
management organization are imperative prerequisites to the level of
success of scientifically complex and politically and emotionally charged
programs.

Clearly, the above 10 lessons learned are special, but not exclusive to the WIPP
project and may, therefore, be of particular interest and value to other radioactive
waste management programs facing or expecting to face similar challenges.
Although there is no global-cookbook success formula for projects of this type, there
are project management techniques - such as, clearly defined scientific objectives,
comprehensible and credible results, and transparent, justifiable, and encompassing
decisions - which, if used, provide great potential for the involved and affected
parties to develop a relationship of common ownership and cooperation. The above
lessons learned 16] may be further summarized as follows:

1. Public interactions are important to the successful advancement, credibility, and
acceptance of a scientifically complex program and its related decision-making
process;

2. Public interactions must be open, honest, interactive, and continuous; and
3. Project representatives/experts must be knowledgeable, patient, and willing lo

listen and able o explain risks versus benefits in an understandable
(transparent) manner.
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