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The DUSEL underground construction work, whether it involves the creation of new underground space, or use and rehabilitation of existing tunnels, will be subject to numerous uncertainties ranging from geology to choice of tunnel excavation and support systems, to effects on the environment, to ability to meet scientific research goals.  These uncertainties result in uncertainties in the estimated cost/time/resources, i.e. they result in risk for the DUSEL facility.  These risks, together with similar risks regarding facility operation and science/engineering experiments should be formally assessed to provide the sponsors, the proposers and others affected by the DUSEL with a clear picture of the likely range of final costs and time to completion of the various phases.  It is especially important that an evaluation of cost and time and the related uncertainties be given to the sponsors in order to avoid unanticipated overruns.

The Decision Aids for Tunneling (DAT) which were developed at MIT, allow one to determine the cost, time and resources and their uncertainties with regard to tunnel construction.  They have been applied in a number of tunnels, particularly the Transalpine tunnels in Switzerland.  The DAT allow one not only to assess the uncertainties in tunnel construction cost, time and resources but to update how uncertainties (and thus risk) change as construction proceeds. With some additional work, it is possible to expand the DAT to consider the uncertainty associated with using and refurbishing existing underground facilities.  Very importantly, the DAT structure lends itself to develop a formal assessment procedure for operational and experimental uncertainties and their consequences.  This will require additional research and development.

It is, therefore, proposed to use the DAT in the early phases of the DUSEL development to assess the construction risk and, following this, to further develop them to be able to assess the operational and experimental risks.

Specifically, the objectives are:

•
Adapt the DAT for new excavation at Homestake.  Requires formulation of geology and construction procedures with associated uncertainties in time, cost and resources.

•
Expand the DAT to consider modification of existing underground openings at Homestake.  Requires formulation of construction parameters and related uncertainties.

•
Discuss with leaders of different scientific experiments if an application of the DAT structure to estimate uncertainties of some/most experiments is desirable.  If yes, develop the DAT such that this can consider cost, time and other uncertainties regarding installation/operation of these experiments.  

