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NOTICE

This report was prepared as an account of work sponsored by the United States Govern-
ment. Neither the United States nor its Department of Energy, nor any of their employees,
nor any of their contractors, subcontractors, or their employees, makes any warranty,
expressed or implied, or assumes any legal liability or responsibility for the accuracy, com-
pleteness, or usefulness of any information, apparatus, product, or process disclosed, or
represents that its use would not infringe privately owned rights.




FOREWORD

The reference design for the underground facilities at the Waste
Isolation Pilot Plant was developed using the best criteria available
at initiation of the detailed design effort. These design criteria are
contained in the U.S. Department of Energy document titied Design
Criteria, Waste Isolation Pilot Plant (WIPP), Revised Mission
Concept-T1IA (RMC-I1A), Rev. 4, dated February 1984. The validation
process described in the Design Validation Final Report has resulted in

validation of the reference design of the underground openings based on
these criteria. Future changes may necessitate modification of the
Design Criteria document and/or the reference design. Validation of
the reference design as presented 1in this report permits the
consideration of future design or design criteria modifications
necessitated by these changes or by experience gained aththe WIPP. Any
future modifications to the design c¢riteria and/or the reference design
will be governed by a DOE Standard Operation Procedure (SOP) covering
underground design changes. This procedure will explain the process to
be followed in describing, evaluating énd approving the change.

The Department of Energy wishes to acknowledge the following for their
contributions to the design validation program:

Bechtel National, Inc. o
International Technology Corporation !
Sandia National Laboratories R
Peer Review Panel

Nevilile G. W. Cook

Francois E£. Heuze

Hamish D. S. Miller

Robert L. Thoms
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WASTE ISOLATION PILOT PLANT

DESIGN VALIDATION
EXECUTIVE SUMMARY

INTRODUCT ION U /

The Waste Isolation Pilot Plant (WIPP) is being developed by the U.S.
Department of Energy (DOE) as a2 research and develqpment facility to
demonstrate the safe disposal of radiocactive waste from U.S. defense
programs. The facility is located in southeastern New Mexico, about 25
miles east of the c¢ity of Carlsbad. Underground development is at a
depth of about 2,150 feet in thick deposits of bedded salt. The
facility operation will include 1in situ experiments addressing
technical 1issues for defense waste programs and storage of defense
retated contact-handled (CH) and remote-handled (RH) transuranic (TRU)
waste.

In 1979, the DOE established a Site and Preliminary Design Validation
(SPDV) Program to provide additional ‘confidence in the siting and
design of the WIPP facility. On July 1, 1981, the DOE entered into an
agreement with the State of New Mexico whereby the DOE would perform
certain work to validate the reference design of the WIPP underground
openings. The results of the site vaiidation portion of the program
are presented in the report titled Results of Site Validatign

Experiments, Volumes I and II, TME document 3177, dated March 1983.
The results of the preliminary design validation portion of the program
are presented 1in the report titled Waste Iscolatjon Pilot Plant

Preliminary Design Validation Report, dated March 30, 1983.

Design validation of the WIPP is defined as the process by which the
reference design of the wunderground openings is confirmed by
determining the compatibility of the design criteria, design bases and
reference design configurations using site specific information. The
design validation process consists of an assessment of the condition
and behavior of shafts, drifts and a full-sized, four-room test panel



excavated during the SPDV Program and full WIPP construction. Based on
this assessment of these excavations, and on predictions of their
future behavior, any modifications to the design criteria, design bases
or design configurations required to achieve a validated reference
design will be developed. In addition, the validated reference design
may be modified in the future as still more data and experience are

gained during a 5-year demonstration period (pericd during which all
waste must be retrievable) and permanent storage operations.

The WIPP Preiliminary Desiqn Validation Report was an interim report

prepared as part of the overall validation of the WIPP wunderground.
opening reference design. The WIPP Design Validation Final Report
contains additional information gathered after completion of the SPDV
Program. This information has been analyzed and evaluated to complete
the design validation process for the WIPP.

Four types of information were gathered for the WIPP Design Validation

Final Report:

(1) observations of the behavior of the underground openings;

(2) descriptions of the geologic conditions encountered during
underground construction;

{3) descriptions of core samples from instrumentation and other
‘holes in the roof and floor of the underground openings; and

(4) data from installed geomechanical instrumentation.

The design validation process provides for the collection, analysis and
evaluation of 1in situ data. This process is designed to permit
determination of the need to modify elements of the underground cpening
reference design so that construction and operation of the full
facility can proceed in a timely, safe, environmentally acceptable and
cost effective manner. Observation and instrumentation data have been



collected and evaluated for each of the underground design elements.
Tables 1 through VI at the end of this summary present the evaluation
results for the design criteria, design bases and design configurations
of the shafts and horizontal openings.

BACKGROUND OF UNDERGROUND DESIGN (2: T
e’

Geologic characterization of the site began with a literature review
and continued with the collection of field data. Special emphasis was
placed on correlating data obtained from seismic reflection and
resistivity surveys and borehole drilling. Design information
regarding site stratigraphy from the ground surface to about 250 feet
below the underground facility level was developed from geologic data
obtained from drill holes ERDA-9, WIPP-12 and DOE-i, and from the SPDV
exploratory and ventilation shafts.

The engineering designs for the WIPP surface and underground facilities
began with the conceptual design, initiated in 1975 and completed in
1977. The conceptual design provided the basis for the development of
the preliminary design of both the surface and underground facilities,
which was completed in January 1980. The preliminary design
incorporated the conventional room and pillar method for underground
development.

Design of the WIPP provided for the access and storage openings to
remain stable and provide minimum clearance for equipment during waste
empiacement and the 5-year demonstration period, even though these
openings will eventuaily close due to salt creep. Modeling techniques
were used 1o estimate the geomechanical behavior and structural
stability of the openings. The preliminary design included numerical
modeling of the selected underground opening configurations. These
models were used to predict opening closures and augmented other
conventional mining industry methods of stability evaluation.
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NOTES:

|, DISTANCES ARE MEASURED FROM CLAY G AND ARE AVERAGED FROM
REPRESENTATIVE CORE HOLE LUGS AND SHAFT MAPPING.

2. DESCRIPTIONS OF CLAY SEAMS ARE BASED ON CORE HOLE DATA,
SHAFT MAPPING &NO VISUAL INSPECTION OF EXPOSURES N ULNDERGROUND .
ORIFTS AND ROOMS. Fiqure 6-3

3. ONLY CLAY SEAMS ARE SHOWN ON THIS FIGURE. ALL OTHER UNITS CLAY SEAMS
ARE SHOMN ON FIGURE 6-2 AND DESCRIBED N TABLE &-3.



content of the halite units are common. The size of halite crystals
varies from fine to coarse both laterally and vertically within
inidvidual units. Although the anhydrite is microcrystalline, the beds
vary laterally in color, thickness and polyhalite or halite content.
The upper surface of MB-139 is undulatory with amplitudes of up to 12
inches.

The halite around the underground openings exhibits slightly varied
behavior in response to excavation at different locations. This may be
due to minor variations in crystal size or clay content. The clear
halite in the roof of the £140 drift south of the waste shaft exhibits
more spalling than is apparent in similar halite in other areas of the
undergroung openings, Spalling along the upper portion of map unit 4
occurs in many of the facility level drifts and rooms. in the
locations where this unit contains abundant argillaceous materiail, the
spaliing appears to be more pronounced. This behavior is discussed in
Chapters 10 and 11. ‘

6.3.1.3 Reference Stratigraphy

A meeting was held on November 15, 1979, to determine a reference
stratigraphy for the WIPP site. This was titled the “November '79
Reference Stratigraphy" and was based on data obtained from exploratory
boreholes. The purpose of the reference stratigraphy was to provide
input data for thermal/structural analyses of shafts, drifts and rooms
at the WIPP that could be referenced by all structural analysts and
updated as more data became available.

The *"November '79 Reference Stratigraphy" was revised in July 1981 and
again in September 1983 as more data were collected from construction
activities and underground core holes. The 1983 revision was titled
“September '83 Reference Stratigraphy". This revision was based on the
evaluation of 39 core hole logs and the geclogic mapping performed in
the SPDV exploratery and ventilation shafts.
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