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EXECUTIVE SUMMARY

This report presents the findings of the Performance Assessment Review Team (PART).
convened in 1992 to perform a limited. independent review of the Performance Assessment (PA)
Program at the Department of Energy's (DOE's) Waste Isolation Pilot Plant (WIPP). The six-member
team was mandated by the Environmental Restoration and Waste Management WIPP Project
Management Division (EM-342) of DOE to assess the adequacy of the WIPP PA program for
meeting relevant regulatory standards for the disposal of radioactive and hazardous wastes, to identify
any deficiencies in the program, and to make recommendations for improvements. In preparing its
report, the PART reviewed the pertinent PA documents and activities, toured the WIPP site, and
interviewed members of the project staff. The review team finds that the work on WIPP has generally
been perceptive, incisive, and fundamentally sound. However, for compliance with current standards
and regulations, substantial progress and improvements will be necessary in certain areas where
additional investigations and documentation may be required; the PA department is fully aware of
most of them. These areas include PA documentation, parameter evaluation, conceptual model
justification, time-dependent behavior of natural and engineered barriers to fluid migration from the
coupled disposal system, and a total system model.

The 10,250-acre WIPP site, located in the Permian age salt beds east of Carisbad, New Mexico,
was authorized by Congress (in Public Law 96-164) in 1979. The PART report begins with a history
of the site selection and development and a summary of background information, focusing
particuiarly on the facility’s mission to investigate methods for the safe and permanent disposal of
mixed transuranic (TRU) wastes in salt rock. Because of sait's impermeability, strength, and ability to
"creep” and self-heal over time, waste emplaced in rooms mined from salt and backfilled and scaled
with crushed salt will eventually be encapsulated and become part of the stable rock formation. If
approved, the current WIPP plan would provide for the emplacement of 6.2 million ft3 of waste in
storage areas laid out in eight panels, each consisting of seven rooms.

The ultimate decision to license WIPP as a pemiant repository and allow it to proceed with
full-scale operations will depend on the ability of the POE demonstration that the site is likely to
satisfy the requirements of the various Federal and state regulations and address concerns of the
oversight bodies (e.g., the National Environmental Policy Act (NEPA), the Resource Conservation
and Recovery Act (RCRA), and the State of New Mexico's Environmental Evaluation Group {EEG)).
In particular, the PART focused on the WIPP PA activities which address the long-term criteria in two
key regulations:

* 40 CFR 191-This regulation details the Environmental Protection Agency's (EPA's)
standards for the Management and Disposal of Spent Nuclear Fuel, High Level and
Transuranic Radioactive Waste. Disposal systems are required to provide "a reasonable
expectation” of adherence 10 specified limits on cumulative releases to the accessible
environment, dose to the public, and groundwater contamination for 10,000 years. 40
CFR 191 Subpart B further decrees the use of specific methods for the containment and
isolation of wastes (e.g., multiple barriers, both natural and engineered) and an evaluation
of the possibility of inadvertent human intrusion into the disposal site. Sandia National
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Laboratories (SNL) has the primary responsibility for performing the PA regarding 40
CFR 191 at WIPP.

* 40 CFR 268.6-This RCRA regulation states that facilities planning to emplace untreated
hazardous waste must obtain a No-Migration Determination (NMD) by demonstrating “to
a reasonable degree of certainty” that there will be no migration of wastes for “"as long as
the wastes remain hazardous” (interpreted in this instance as 10,000 years). In 1990,
WIPP was granted a ten-year conditional NMD for the Test Phase, and it is part of the
duty of Westinghouse Waste Isolation Division (WID), which has responsibility for PA
activities pertaining to 40 CFR 268.6, to supply the required annual reports to the EPA.

Differences or conflicts between the two regulations were reconciled by DOE in the draft
Regulatory Criteria Document (RCD) in 1992. This set of integrated criteria was used by PART as
the basis for its review, which examines the PA approaches of SNL and WID in terms of such issues as
scenario selection and evaluation, conceptual modeling, performance measures, sensitivity and
uncertainty analyses, and probabilistic approaches. '

PART finds that the current PA documentation provides neither the framework nor history
required for demonstrating reasonable expectation of compliance. The WIPP PA issues need to be
tracked and documented from the time they are identified through their evaluation and eventual
resolution. Of particular importance is the need to Clearly document conceptual models of the
disposal system and its components including the underlying assumptions, supporting information
and any unresolved issues and their importance. From a performance measure standpoint, simple
bounding calculations would be useful for building confidence and understanding of complex
system models. Combined, these efforts would eventually lead to a well-documented, complete
system model that will more clearly demonstrate whether the WIPP site complies with applicable
regulations,

A substantial portion of the PART report is devoted to a review of the investigations of the
stratigraphy, hydrology, structural state and chemistry of the host rock formations and the likely
interactions between the disposal system and its nawral surroundings. Despite considerable work on
a constitutive relation for WIPP salt creep, which still requires improved understanding of the transient
component, the relation has not yet been incorporated into models of repository closure. The effects
of brine inflow and gas generation on room closure and sealing are beginning to be considered
realistically in coupled, three-phase flow models but these models are not yet fully developed. Apart
from uncertainties in the far-field hydraulic properties of the Salado Formation, the nature and
projected behavior of the disturbed rock zone (DRZ) surrounding the excavation have not been well-
characterized. The DRZ provides the primary potential pathway through time for the migration of
gas and brine from disposal rooms to the accessible environment. Therefore, the representation of
the DRZ is crucial in system performance models.

In conjunction with the natural barrier system, engineered barriers are designed to minimize
releases to the accessible environment. Engineered barriers include repository design features, shaft
and panel seals and plugs, and backfill; these components have not yet been incorporated into system
performance models. The PART found that while substantial progress is being made towards
characterizing natural barriers, more work will be required on engineered barriers before compliance

&
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can be demonstrated. ras
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The final section of the investigation addresses undisturbed and disturbed repository
scenarios considered by the PA. The undisturbed or base-case scenario assumes only naturally-
occurring events and processes and modeling shows that lateral brine and gas releases in 10.000 years
are very limited, as are vertical releases if shaft seals behave as expected. Disturbed repository
scenarios investigated focus on future disruption by exploratory drilling for resources and consider
probabilities and consequences of both direct and indirect releases to the accessible environment. For
all three summary scenarios modeled, including a physically unreasonable and conservative one,
releases estimated are well below the EPA regulatory limit. However, for both undisturbed and
disturbed scenarios, only 2-D simulations using incomplete system models have been carried out,
again emphasizing the need for complete systems performance modeling. Sensitivity analyses based
on component models will not necessarily identify the most important variables and parameters for
reducing uncertainty about the performance of the entire system.

The review team concludes that, although WIPP's work is generally solid, the current PA does
not provide enough information or documentation on the underlying assumptions, controversial
issues, and evolution of understanding to provide the confidence on the part of regulators and the
public to support licensing of the WIPP facility. In addition to making specific suggestions regarding
technical issues and uncertainties still in need of investigation and resolution, the necessity for
including engineered barriers in future PAs, and the relative merit of more and less complex
modeling efforts, the PART emphasizes the overall need for an integrating PA process which clearly
relates ongoing WIPP activities to compliance-based objectives.
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1.0 INTRODUCTION

The Waste Isolation Pilot Plant (WIPP) of the United States Department of Energy (DOE).
located near Carlsbad, New Mexico (Figure 1-1), was created as a research and development facility
to demonstrate the safe disposal of the transuranic (TRU) wastes generated by national defense
programs. Performance assessment is a key element in the ongoing development and potential
certification of the facility. This repori contains the findings and conclusions of the Performance
Assessment Review Team (PART), which was formad by the Environmental Restoration and Waste
Management WIPP Project Management Division (EM-342) of DOE to perform an independent
review of the WIPP Performance Assessment (PA) Program.

1.1 . ANOVERVIEW OF "PART'S INDEPENDENT REVIEW OF WIPP PA ACTIVITIES FOR EM-
342 [1]

EM-342 has oversight responsibility for the entire WIPP Project, including performance
assessment activities. The objectives of the PART review were to assess the adequacy of the WIPP PA
Program for meeting regulatory requirements, to identify any deficiencies in the program, and to
make recommendations for program improvement.

The PART performed a limited review of relevant PA activities and documents and conducted
interviews and discussions with WIPP Project staff, including the WIPP Project Integration Office
(WPIO), Westinghouse Waste Isolation Division (WID), and Sandia National Laboratories (SNL)
Performance Assessment Department. The review included an examination of the conceptual models
used to represent the significant processes associated with a repository system at WIPP, the parameters
defining the components of these models, and the activities for characterizing the site and reducing
uncertainty in the long-term performance of the repository system. The results of these activities are
summarized in this report.

Section 1 provides background information about the selection of WIPP as a disposal site for
TRU waste, the history of its development, an overview of the regulations that govern the disposal of
radioactive and hazardous waste in geologic repositories, and a summary of the general content of the
PART review. Section 2 provides an overview of the PA requirements specified in the two Federal
regulations governing geologic disposal of radioactive and hazardous waste. Section 2 also discusses
similarities and differences in the current approaches taken for demonstrating compliance with these
regulations. |

Information about the WIPP site and the repository disposal system are provided in Sections
3, 4, and 5. Section 3 describes some of the conceptual models of key features and processes
associated with the WIPP site and disposal system, including those aspects that were present before the
WIPP facility was constructed and those that may be important in the distant future (i.e., during the
next 10,000 years). Section 4 provides hydrologic and geologic data about the host rock and the
formations above and below the repository. Emphasis is given to undisturbed properties to provide
the basis for describing perturbations that occur or may occur as a result of repository construction
and waste disposal. The possible impact of these activities on the long-term performance of the
disposal system is discussed in Section 5.
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Location of WIPP in Southeastern New Mexico (after Rechard, 1989,

Figure 1.2).
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Section 6 contains an overview of the proposed engineered barrier system at WIPP. the
associated standards in the regulations, and the relevant analyses and testing that have been
performed. The section also identifies several issues concerning the treatment of the engineered
barriers in the WIPP PA.

Scenarios of possible future events and processes at WIPP are presented in Section 7. The
base case scenario for WIPP is presented in Subsection 7.1. This scenario ignores the possibility of
human intrusion by mining or exploratory drilling and concentrates on expected changes in the
natural system over the next 10,000 years. Inadvertent human intrusion scenarios are discussed in
Subsection 7.2.

Section 8 discusses the major issues identified as part of the review that may affect the ability
of DOE 1o demonstrate regulatory compliance. Observations are made concerning the difficulty of
identifying all the sources of information relevant for the review and the reporting process, and
recommended changes are provided. Areas of significant uncertainty and possible importance
* related to the natural and engineered components of the repository system are also discussed in
Section 8. The significance of these findings cannot be assessed until a more comprehensive PA
model is available.

12 BACKGROUND

This section provides background information on the WIPP project. It describes the history
of its physical and regulatory development, 2s well as the nature and character of the wastes it is
designed to handle. Numerous oversight and regulatory groups are also described in this section.
Because the PART review examined the adequacy of the current PA program at WIPP for addressing
the long term regulations, these regulations are described and their differences noted. The PART
organization, the base set of information it used, the WIPP Project organizations that participated in
the review, the meetings, the interviews and the tour that provided valuable inputs to PART, and the
final report development are all described in this section. ‘

Defense nuclear waste generation began in the 1940s. By the end of 1991, there were
approximately 65,000 m3 (2.3 million ft3) of defense-related TRU wastes produced and/or
temporarily stored at the various DOE facilities around the couniry (Figure 1-1). Projections indicate
that by 2018 there will be 133,000 m3 (4.7 million ft3) of such wastes (DOE/RW-0006, Rev. 8,
DOE/WIPP 89-011, Rev 1).

These wastes, containing less than 1% free liquids, consist of various items that must be
discarded because they have become contaminated with long-lived radioactive elements like
plutonium-239 (with a 24,000-year half-life), that are heavier than uranium (i.e., having an atomic
number greater than 92). These items typically include rags, rubber gloves, shoe covers, discarded
glass/metalware, plastic bags, pumps, motors, hand and machine tools, sludges and so forth. A
significant portion of the TRU-contaminated waste, which can emit increasingly penetrating alpha,
beta, and gamma radiation, also includes materials that are themselves designated as hazardous wastes
by the Environmental Protection Agency (EPA)—e.g., volatile organic compounds (VOCs) such as
carbon tetrachloride and metals such as lead (DOE/WIPP 89-011, Rev. 1).

Most TRU wastes (97%) are categorized as contact-handled (CH) TRU (less than 200
millirem/hr). Safe handling and storage are provided by packaging them in 55-gallon drums or
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boxes which will be stacked for disposal in the WIPP underground. as shown in Figure 1-2. The
metallic drums or boxes provide sufficient shielding from the less penetrating alpha and beta
radiation emitted by these wastes, and no additional shielding is required. The remaining small
volume of TRYU wastes (3%) is designated as remote-handled {(RH)} TRU waste. The RH TRU wastes
emit sufficient quantities of gamma radiation (greater than 200 millirem/hr but less than 1000 remv/hr,
with no more than 5% of the total greater than 100 remv/hr), and additional special shielding is
required to protect workers and the public from radiation exposure during the transportation and
emplacement of these wastes. Foliowing a decision to store TRU wastes permanently at WIPP, TRU
waste from the ten DOE facilities (Figure 1-1) that temporarily store and/or generate it, will be
transported by truck to WIPP in NRC-certified Type B stuppmg containers (e.g., TRUPACT-II
containers for CH-TRU, as illustrated in Figure 1-3).

The time sequence of events shown in Figure 1-4 illustrates the complex intermingling of the
events and periods of activity at WIPP with the times of passage of applicable public laws. Following
the beginning of waste generation in the 1940's, the National Academy of Sciences (NAS) began
* investigating the feasibility of geslogical disposal of defense generated nuclear waste in the early
1950's. The NAS investigation resulted in the recommendation in 1957 (NAS-NRC 1957) of salt
deposits as a promising medium for disposal of radioactive wastes for the following reasons:

e Salt is virtually impervious and has a narural "plastic-like"” quality that enables it to flow or

creep and self-heal over time under the effects of heat and stress found at proposed
repository depths. As a result, waste emplaced in mined rooms within the salt deposits

and backfilled with salt will eventually be encapsulated and become part of the stable rock
formation .

* Circulating groundwaters are historically absent within salt formations (as shown by the
existence of salt deposits), and the composition of inter- and intra-granular brines is
consistent with connate water from the 225-million-year-old Permian Sea.

* Vast salt deposits are found in relatively stable geological areas with little earthquake
activity.

e Salt is relatively easy to mine, and is as strong as ordinary concrete in the short term, but
weak and ductile in the long-term

Following the NAS recommendation, the United States Geological Survey (USGS) identified
the salt beds of the Permian Basin of the southwestern U.S. (Figure 1-5) as 2 workable location for a
repository in 1962. Subsequently, the Oak Ridge National Laboratory, following USGS
recommendations, studied various potential repository locations in the Permian Basin and conducted
extensive testing of sites in Kansas and New Mexico which included large-scale field experiments
near L.yons, Kansas. The search ended and the WIPP site investigation period began in 1974, when a
portion of the Northern Delaware Basin east of Carlsbad, New Mexico was chosen as the most
promising location for a TRU waste repository. '

In 1979, Public Law 96-164 established WIPP as a first-of-a-kind project to meet the national
need for a long-term, safe method for disposal of TRU wastes from the nation's defense programs.
WIPP's research and development mission was to study the characteristics of salt rock and how it
interacts with, and can safely contain, TRU wastes; and to implement a three-to-seven-year
production-scale test program to determine if TRU wastes can be safely disposed in a deep,
underground, bedded salt formation.
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If the tests prove successful, and a decision is made to store mixed TRU wastes permanently at
WIPP, the facility will operate as a repository for approximately twenty years before closure.

Between the site selection period and 1975, when the WIPP site was authorized by Congress.
important events occurred that impacted WIPP significantly. The National Environmental Policy Act
(NEPA) became iaw, and stricter policies for the management of TRU wastes were enacted by
Congress in 1970. The Resource Conservation and Recovery Act (RCRA) was enacted (1976), NEPA
was amended (1978), and the Environmental Evaluation Group (EEG) was established to provide a
comprehensive overview of soon-to-be-authorized WIPP Project activities.

1.2.1 Development and Construction of WIPP

Before construction of the facilities could begin, the following three reports were prepared to
develop the facility design and establish technical adequacy:

* Final Environmental Impact Statement (FEIS), issued in 1980 to implement NEPA,
e Safery Analysis Report (SAR), also issued in 1980, and
e Site and Preliminary Design Validation (SPDV) report, initiated in 1981.

While construction started at WIPP in 1981 with the SPDV Program, full construction of all
facilities did not begin until 1983; construction of surface facilities was completed in 1989.

Figure 1-6 illustrates a 1991 northwest-looking aerial view of the WIPP surface facilities, and
Figure 1-7 shows a northeast-looking isometric view of the layout of WIPP's surface and the
underground footprint. The plan view diagram of the WIPP underground shown in Figure 1-8
differentiates between completed and proposed excavations. As indicated in these figures, WIPP
consists of both underground facilities and surface facilities that house site personnel and equipment
for operational and research activities. Underground facilities include a series of horizontal storage

‘rooms, alcoves, and tunnels, and four vertical shafts (i.e., salt handling, waste, exhaust, and air intake
shafts). Figure 1-8 illustrates the basic dimensions of the underground workings and shows that they
consist of a waste storage area and an active experimental area. Current design provides for
emplacement of 175,564 m3 (6.2 million ft3) of TRU waste in storage areas to be laid out in ten
panels. These ten panels include eight main panels and two equivalent panels to be developed in the
access tunnels during the last stages of disposal (i.e., a northern and a southern panel), as illustrated in
Figure 1-8. The main panels consist of seven rooms (dimensions 4.0 m high, 10.0 m wide, 914 m
long {13 ft high, 33 ft wide, 300 ft long}) and the connecting passages. By 1990, approximately 16
km (10 mi) of underground structure had been excavated. This required the removal of 800,000
tons of rock salt or about 50% of the estimated 1.6 million tons to be removed if a decision to
dispose is reached. In addition to the 16 km (10 linear mi) of tunnels more than 16 km (10 vertical
mi) of drill holes have been compieted to characterize the site.

Figure 1-9 shows the WIPP-area stratigraphic column and am idealized geologic profile
illustrating the surface buildings and four shafts going down to the repository level 655 m (2,150 ft)
below the surface. The underground facility is roughly centered in the sequence of evaporite
deposits that make up the Salado Formation. The 914 m (3,000 ft) thick Permian-age salt beds at
WIPP are some of the thickest in the United States. These 245- to 285-million-year-old Permian
Basin salt deposits, which underlie a large portion of eastern New Mexico, have remained stable and
unaffected by folding, faulting, or earthquake activity since the time of their deposition.
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Figure 1-9. (a) WIPP-Area Stratigraphic Column and (b) the Geologic Profile at
. WIPP Dlustrating the Location of the WIPP Underground Workings in
the Profile.

1.2.2 WIPP Experimeatal Programs

Scientific studies and experiments, ongoing at WIPP since 1983, include:

e Thermal/structural interactions (TSI) studies to determine: (1) the stability of the
excavated rooms during waste emplacement and possible retrieval, and (2) the long-term
deformation of the disposal room and the room's ability to encapsulate the waste (see
Section §);
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* Repository plugging and sealing studies designed to develop and test seal materials for
the boreholes. shafts, and underground openings (see Section 6);

» Studies to determine important characteristics (e.g.. permeability, pore pressures,
chemistry of formation fluids) that control transport in the Rustler and Salado Formations
(see Section 3);

« Waste package and materials studies to test the safety and performance of waste drums
that would hold CH-TRU wastes;

* Brine inflow studies 1o increase understanding of this phenomenon, since migration of the
small amounts of naturatly occurring moisture in salt (1 wi % water) 10 excavated surfaces
is important for evaluating the potenmtial for waste container corrosion and waste
decomposition (see Sections 5 and 6); and

*  Gas generation studies to evaluate type, volumes, and maximum rates of gases generated e |
by corrosion, biodegradation, and radiolysis (see Section 5}. e

ﬂf“!“m_
P

23 A“.f-':A
.

1.2.3 Applicable Regulations and Laws T

Details regarding the applicable laws and regulations as they relate to the various phases of
the WIPP Project in general (i.e., during both the operational and long-term phases), and to this
review effort specifically, will be discussed in Subsection 1.3. In this subsection, applicable laws and
regulations are discussed from a historical perspective. Following are the important public laws and
associated regulations for the WIPP Project. :

* The Atomic Energy Act of 1954, as amended by Reorganization Plan No. 3 of 1970 and
the Nuclear Waste Policy Act of 1982, This amended law was the basis for the 40 CFR
Part 191 regulations promulgated by EPA in 1985 that deal with the environmental
radiation protection standards for the management and disposal of spent nuclear fuel, and
high-level and TRU wastes. 40 CFR Part 191 deals with both the operational and the
long-term disposal phases of radioactive waste handling, as well as final disposal.

However, it is the WIPP Project activities for addressing the disposal phase that are the
focus of this review and that resuited in the first, second, and third comparisons with the
long-term requirements of 40 CFR 191, Subpan B.

e Public Law 91-190, or the National Environmental Policy Act, which was passed in 1970
with regulations issued by EPA in 1978, This law requires that the full environmental
impact of proposed projects be evaluated openly with public comment. The regulations
for enforcement of NEPA were subsequently promulgated by the Council on
Environmental Quality (CEQ). EPA’'s responsibility for reviewing and publicly
commenting on the potential environmental impacts of major Federal action resulted in
the 1980 FEIS and the suppiement in 1990 (Figure 1-5).

* The Solid Waste Disposal Act (SWDA), as amended by Public law 94-580, the Resource
Conservation and Recovery Act, in 1976, and the subsequent Hazardous and Solid Waste
Amendments (HSWA) to RCRA (1984). Regulations implementing RCRA were
promulgated by EPA and provide for the management of the hazardous waste
components of the mixed wastes proposed for disposal at WIPP. 40 CFR 264, Subpart X,
applies to the operational phases of the WIPP Project, and land disposal regulations, such
as 40 CFR 268, that apply to the testing and disposal phases of the WIPP Project.

e Public Law 96-164, passed by Congress in 1979, authorized WIPP as a US DOE project
and defined its research and development mission.
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e,

permanently withdraws the 41.44 sq. km (16 sq. mi) of Federal (i.e.. Bureau of Land
Management) Lands associated with the WIPP Project (Figure 1-10) from the public
domain. The law addresses a broad range of WIPP Project issues, such as the WIPP Test
Phase, disposal operations, environmental laws and regulations, waste retrievability. mine
safety, transportation, access to information, economic assistance, and miscellaneous
payments 1o the State of New Mexico (DOE/WIPP 85-011, 1993).

% [ * Public Law 102-579. the WIPP Land Withdrawal Act of 1992 (LWA) This law

The statutory and regulatory requirements for WIPP have changed significantly at the same
time as WIPP program work was underway. As illustrated in Figure 14, the primary long-term
disposal regulations (40 CFR Pant 191 and 40 CFR Part 268) applicable to the WIPP Project were
passed midway through the construction effort (1983-1989). All this happened after the 1980 FEIS
and SAR, and subsequent to the initial design documentation (i.e., the 1981 SPDV) and some of the
initial WIPP testing and characterization efforts.

The two sets of regulations (40 CFR 191 and 40 CFR 268) associated with the geologic
disposal of mixed wastes have created some uncertainty as to how to proceed in some areas. Several
of the requirements that deal with similar topics often suggest different approaches. For example, 40
CFR 268 requires deterministic calculations, whereas 40 CFR 191B is more focused on probabilistic
models for achieving confidence in long-term predictions. To reconcile differences in these
regulations, DOE has developed a draft Regulatory Criteria Document (RCD 1992) to facilitate
disposal and post-disposal decisions for any defense-generated TRU repository. The RCD provides
integrated criteria for a common interpretation and approach to the various regulations. DOE plans
to use the integrated criteria in the RCD to provide the basis for developing a WIPP-specific
regulatory compliance strategy that will guide the planning and conduct of activities at WIPP.

1.2.4 WIPP Performance Assesstnent

WIPP PAs of the WIPP disposal system will be used to demonstrate compliance with the long-
term performance requirements of both 40 CFR 191 and 40 CFR 268.6. It should be noted that PA
has specific meanings defined within the context of each of these standards. Long-term PA analyses
must be performed and compliance satisfactorily demonstrated before any TRU and TRU mixed
wastes can be disposed at WIPP. Furthermore, Section 6 of the LWA requires DOE to publish
biennial PA reports that document the long-term performance of WIPP once the test phase at WIPP
begins. While additional PAs are needed to demonstrate compliance with the short-term requirement
of these regulations and other regulations (e.g., 40 CFR 264, Subpart X), it is the long-term PAs and
the approach to their preparation that are the focus of this PART swdy.

Sandia National Laboratories has been preparing for and conducting preliminary assessments
for comparison with the long-term regulatory requirements of 40 CFR 191, Subpart B, since the mid
1980s. The first draft PA forecast was issued in 1989 by Bertram-Howery et al. (SAND88-1452);
subsequently first, second, and third comparisons with 40 CFR 191, Subpart B, have been released
(Bertram-Howery et al., SAND90-2347, 1990; SNL-SAND91-0893/1,2,3, 1991; SNL-SANDS2-
0700/1,2,3, 1992). Each of the assessments in the series incorporated new understanding and
information gained from the ongoing experimental, site characterization, and PA activities at WIPP.
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Figure 1-10, Plan View Location Map Showing the Perimeter Fence, Land Withdrawal
Boundary, Maximum Allowable Extent of the Controlled Area, and
Compliance Boundary (coincident with the land withdrawal boundary) for the
WIPP Site Relative to the WIPP Underground Workings.

1-16 February 1994
































































































































































































































































































































































































































































































































































































































































































