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TASK STATEMENT
Revised Task YM 04-02A
NATURAL ANALOG STUDY FOR THE
YUCCA MOUNTAIN REPOSITORY

Background

T'he engineered barriers within a geological repository form an important part of the overall
svstem that must guarantee safety over many thousands of years. Demonstrating with reasonable
assurance that they will fulfill this function is a key part of the safety analyses done for licensing
and this demonstration is based primarily on scientific experiments, analysis of results and
extrapolations to long periods of time.

Supplementary to this technical approach, it is valuable to study the behavior of actual artifacts
that have survived for long periods below the earth’s surface. This kind of analogue evidence
can provide a useful reality check on the scientific analyses — but its most important application
may be in making it clear to a wider public that geological disposal can provide a benign
enviranment in which manufactured objects can indeed survive for very long periods of time.

The value of work on this topic has been observed in the Yucca Mountain Project and it is a
particularly powerful public communications tool in Japan at this time. Given the intensive
public and political debate that is to be expected in the U.S.A. during the coming years, it would
be valuable to assemble the available data; to evaluate its relevance to the specific case of burial
in arid environments, such as that at Yucca Mountain; and to consider whether the inventory of
archaeological analog examples could be expanded by a more focused review of the
archaeological artifacts that are presently stored in major museums with collections of
antiquities.

Objective

[ie primie objective of this task is to produce an overview document in the form ol a catalog and
illustrations, aimed at the public, in which examples are given of archaeological artifacts that
have survived for long periods of time when buried in arid regions, to describe what has
contributed to this longevity and to discuss the relevance to deep geological repositories. A
typical example is provided by the results of extensive excavations at the ancient city of Kerma
in the Sudan, where numerous artifacts have been preserved since the period of Nubian
civilization some 4,000 years ago. These artifacts today are to be found primarily in the Museum
of African Art in Washington, D.C.; the Pergamon Museum in Berlin; the British Museum in
London; and the Louvre in France. Much of the excavation work was led by a Swiss team from
Geneva.



Task Statement -2-

Other relevant materials from Europe, North Africa and the Middle East are also well
represented in major European museum collections and the scientific archacological staff should
be contacted to discuss possible examples. The focus will be on metallic artifacts, although other
materials (cement, ceramics, organics) may also prove indirectly to be valuable illustrations.

Task Elements
The proposed program of work comprises the following elements:

«  Evaluation of relevant archaeological analogue studies to date in waste disposal programs
around the world,

«  Specific review and summary of U.S. work, going back to Pacific Northwest Laboratories’
studies 10-20 years ago, and including the 2002 overview of the U.S. Department of Energy,
and the resulis of the recent workshop at the Electric Power Research Institute,

« ldentification of key issues of relevance to the Yucca Mountain situation where analogs
could be helpful,

+  Study of the documented collections of the principal museums of Europe — most particularly
of those mentioned above; identification of relevant (mostly metallic) artifacts from
environmenis of relevance to Yucca Mountain,

«  Contacts with selected members of academic archaeological teams familiar with potentially
vseful environments and materials,

Sl iiauding the tesalts of

Deliverables
Final report of the study that provides:

«  Illustrative documentation (photos, diagrams) providing easily understandable, :
supplementary justification for the public of the safety that deep underg_round disposal can

provide

«  Supporting documentary texts giving pointers to the underlying scientific issues and
references, where available, to more detailed analyses.






