
ORGANISATION DE COOPIRATION ET ORGANISATION FOR ECONOMIC
DE DEVELOPMENT ECONOMIES COOPERATION AND DEVELOPMENT

AGENCE POUR LENERGIE NUCLEAIRE
NUCLEAR ENERGY AGENCY

REFERENCE 38 boulevard Suchet 75016 PARIS
Tel. 45 24 8200

EN/S/2577 Paris, 22nd December 1987

RE: ISAG Status Report, "Geological Disposal of Radioactive Waste:
In-Situ Research and Investigations in OECD Member countries

Dear Mr. Nataraja,

Please find enclosed copies of parts of the ISAG Status Report relevant
to your country or organisation:

(1) Chapter 6 - Individual country in-situ programme overviews.

(2) Chapter 7.2 - selected references for in-situ programmes in
Member countries (for Chapter 6 and Annex II).

(3) Annex II - individual country summaries of In-situ tests.

To assist in completing the document for early publication in 1988, I
Would be very grateful if you could review the enclosures for correction of
factual errors, completion of references, etc. To facilitate our schedule for
publication, I would also appreciate receiving your review comments by 18th
January 1988, If at all possible.

Best wishes for the Holiday Season.

Sincerely,

pp. L. Chamney
Division of Radiation Protection
and Waste Management

Mr. Mysore S. nataraja
Chief, Rock Mechanics Section, WHEG
Nuclear Regulatory Commission
Hall Stop 623 SS
Washington, D.C. 20555

8803230271 871222
PDR WASTE
412.2 PDR



6.11 UNITED STATES

INSTITUTIONAL FRAMEWORK

the Nuclear Waste Policy Act of 1982 (NWPA) assigns the U.S. Department
of Energy (DOE) the responsibility of locating, constructing, operating,
closing and decommissioning a high-level nuclear waste repository. The U.S.
Nuclear Regulatory Commission (NRC) has the statutory responsibility for
reviewing DOE's license application and site investigation progammes. NRC
regulations regarding the disposal of high level nuclear waste are contained
in Part 10 of the Code of Federal Regulations (10 CFR).

NUCLEAR REGULATORY COMMISSION

DISPOSAL CONCEPTS AND APPROACH REGULATION OF CIVILIAN PROGRAMM WASTES

Before submitting a license application for a civilian programme
radioactive waste repository, the DOF is required by Ihe Nuclear Waste Policy
Act of 1982 and by 10 CFR Part 60 to conduct a programme of site

characterisation (1). In-situ testing is viewed as an important element of
site characterisation, and such tests are to be performed from the exploratory
shaft(s) and underground opening, on surrounding rock and on other materials
and components such as the waste package, engineered backfill, linings and
seals. The conditions under which these in-situ tests are to be conducted
should represent, as closely as possible, the realistic repository environment
(for example, temperature and stresses). The tests performed under such
conditions would provide data to assess the suitability of a particular site
and a particular geologic medium to host high-level nuclear waste, and also
realistic input parameters for the design of a geologic repository.

In-situ tests can only be conducted for a limited duration compared
with the long time span during which the repository must function to Isolate
the waste. Analytical, experimental and numerical models must be used to
make predictions far into the future However, models have their own
limitations on applicability and are sensitive to the quality of data used as
input. Some of the uncertainties in the prediction process can be reduced by
conducting appropriate in-situ tests on a representation volume of rock, and
by using appropriate models to account for possible inherent spatial

variations of physical, hydraulic and chemical properties within the rock
formation. By comparing in-situ test data with modeling results, models can

be validated, thereby reducing some uncertainties in the prediction process.

NRC Technical Positions on In-Situ Testing

The NRC staff technical positions on in-sitiu testing during site
characterisation are:

(a) Before submitting a license application, DOE should perform a
necessary and sufficient variety and amount of in-situ testing to
support, if the facts so warrant, a staff position that the
requirements for issuance of a construction authorisation (10 CFR
Part 60.31) have been met.
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(b) The in situ testing programme should be developed with two major
objectives: (1) characterisation of host rock and in-situ
measurement of its properties prior to construction and waste
emplacement; and (11) determination of response characteristics
of the host rock and engineered components to construction and
waste emplacement.

(c) DOE should present its site specific and design specific in-situ
test plans in the Site Characterisation Plan (SCP).

(d) Before developing the in-situ test plan DOE should develop a
rationale for in situ testing and present this rationale with the

test plan in the SCP. The overall goal of the rationale should
be to ensure that all important parameters are identified and
ranked according to their relative importance in supporting 10
CFR Part 60 licensing findings.

(e) For successful site characterisation DOE should integrate the
data from surface borehole testing and laboratory testing on

small-scale samples with the in-situ test results.

This technical postion is general and covers in-situ testing for all
potential repository sites and design. It was developed and presented to the
Department of Energy in an effort to provide on-going pre-licensing guidance.

DEPARTMENT OF ENERGY

DISPOSAL CONCEPTS AND APPROACH -- DISPOSAL OF CIVILIAN PROGRAMME WASTES

In accordance with the requirements specified in the Nuclear Waste
Policy Act of 1982, the Department of Energy (DOE) is developing site
characterisation plans for the three potential sites for the first repository
[2]. Those sites are the Hanford site in the state of Washington, the Yucca
Mountain site In Nevada and the Deaf Smith County site in Texas. As part of
the site characterisation plans, the DOE will describe the methodology used to
identify the information needed from the characterisation studies and the
tests necessary to obtain that information.

The methodology used in developing the site characterisation plans was
to first identify a common set of issues that must he resolved to demonstrate
compliance with applicable Federal regulations and to support site selection

and licensing. The next phase was to develop "issue resolution strategies"
for each of the issues. Since the issues are derived from applicable Federal
regulations, the information needed to resolve them will be the basis for
planning of the work that needs to be done to demonstrate compliance with the
regulatory requirements. The issue resolution strategy provides a step-wise
procedure for identifying and planning the work needed to support resolution
of the issues. Because the rock types and conditions at each of the candidate
sites are different, the issue resolution strategies and the related site
characterisation plans will differ from site to site.

As part of the issue resolution strategy, DOE utilises a process called
"performance allocation". Performance allocation entails deciding which items
within a geologic repository will be relied upon in resolving a particular
issue. The function an item must perform and the processes that affect the
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performance are idenitifed for each item. Using performance allocation a
testing programme can he developed which obtains the information necessary to
demonstrate that an item will perform its particular function as expected.
Once the appropriate information needs are identified, DOE can identify what
underground tests should be conducted.

IN SITU RESEARCH AND INVESTIGATIONS

The in-situ tests currently being considered for site characterisation
at each of the three candidate sites are grouped under three broad categories:
(a) basic geologic characterisation tests; (b) hydrologic characterisation
tests; and (c) near field and thermally perturbed tests. The objective

and/or rationale for performing a test is based on the performance allocation
process .

Of the 44 tests currently defined, more than half of the tests will be
conducted at all three sites. The differencies in the test plan reflects

differences in teh characteristics of the site (i.e., rock type, in-situ
conditions, etc) or differneces in the design of the test facility. For

example, the perched water test for the Nevada Nuclear Waste Investigations
project (NNWSI) and the brine migration test for the Salt Repository Project
Office (SRPO) are not planned at the other sites due to the site-specific

nature of the phenomenon being investigated . The design of the shafts to the
exploratory shaft facility at the Basalt Waste Isolation Project (BWIP)
prevents the mapping of the shaft walls. The shaft will be blind-drilled, and
the shaft liner installed while the drilling mud is still in the shaft, thus
preventing direct access to the shaft wall.

As part of the site characterisation plan, detailed test plans and
procedures are being written for the test at each site. In addition, quality
assurance procedures are required to insure the test data is accurate,
reliable and traceable. Consultative drafts of test plans will be reviewed by
the NRC and representative of the States and Indian tribes in the first
quarter of 1988. The test plans may change based on review recommendations or
to reflect modifications in the information needs and strategies chosen to
resolve the various issues.

DEFENCE WASTE DISPOSAL PROGRAMME

DISPOSAL CONCEPTS AND APPROACH DEFENCE WASTES

The Experimental Program for the Waste Isolation Pilot Plant (WIPP) has
been developed by the Department of Energy (DOE) to address those technical

issues that concern the safe disposal of Defence Transuranic (TRU) Wastes and
Defence High-level Wastes (DHIW) in underground storage rooms [3]. This

programme involves technology development through laboratory and theoretical
studies and in-situ testing conducted in representative waste storage room
configurations for both the ambient (for TRU) and heated (for DHLW) conditions

IN-SITU RESEARCH AND INVESTIGATIONS

technology development studies since i975 have been investigating
phenomena associated with radioactive waste emplacement in a rock salt
environment, and have produced response models and predictive techniques using
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available laboratory and theoretical data. The In situ testing programme at
WIPP has been developed to evaluate these models and predictive techniques
through full-size experiments in the actual host rock. The first portion of
the in-situ tests (underway since 1984) are without radioactive materials and
use electric heaters to simulate heat generating waste where applicable . The
second portion of the in situ testing programme, scheduled for the early
1990s, will include the use of actual radioactive wastes and other radioactive
sources.

The in situ testing programme includes analyses and evaluations of data
obtained from in situ measurements that provide an understanding of the actual
behaviour of salt surrounding full-size storage rooms while undergoing creep
closure due to overburden stresses and thermal loadings from waste
containers. Data analyses and evaluations also pertain to tests that are
designed to measure TRU and DHIW container performance materials interface

interactions and engineered barriers and seals performance in an actual salt
environmnet . These tests are expected to provide a better understanding of

the phenomena, provide in situ data to validate models and theoretical
studies and demonstrate the behaviour of the salt waste packages, and

engineered barriers and seals in an actual underground salt environment. An
underground layout of the in situ tests WIPP Is illustrated in Figure 22.
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Figure 22. In-Situ Tests, WIPP
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