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This is the sketch of the proposal, which will be expanded in the scientific area.

1. Introduction

NSF has reopened the study on a deep underground science and engineering laboratory (DUSEL) and issued the first solicitation in a series of three which invites site-independent proposals on science and engineering planning and technical requirements for deep underground research (Deep Underground Science and Engineering Program Planning and Technical Requirements, http://www.nsf.gov/pubsys/ods/getpub.cfm?ods_key=nsf04595). The initial driver for this initiative came from the physics community (nuclear physics, particle physics and astrophysics), but it has now been recognized that such facility would greatly benefit other sciences, as well as the engineering community, if well planned to meet their needs. In particular, there are exciting opportunities for geology and biology research, and the study of waste disposal, oil storage, and carbon sequestration. There are now eight potential sites (there might be more) around the country that warrant consideration. 

An emerging consensus within the community is that submitting a single proposal supported by all potential sites has a considerable advantage—political efficacy, no duplication of work, building unity on setting priorities, and preparing grounds for the whole community involvement in the final site (or combination of sites) at the end of the selection process. NSF is strongly supporting the concept of a unified proposal.

A group of PIs listed above has taken the initiative to gather the communitywide support for the idea of writing a single, site-independent document that would inform the community and the agencies about choices of funding priorities and provide broadly accepted criteria for site and experiment selection.

In the past few months, we have developed a framework that includes all relevant scientific and engineering fields, involves scientists from a broad institutional and geographical background, and guarantees that the process is site independent and driven by rigorous scientific criteria. Before submitting the final proposal, we have organized a communitywide workshop in Berkeley with three goals in mind:

· To finalize the proposal in a way that is fully representative of the community;  

· To identify the missing pieces of the scientific arguments for a deep underground laboratory;

· To get a head start on technical requirements that will be useful for all site-specific proposals in the second NSF solicitation expected later this year (Solicitation #2).

In the following sections, we present the scientific focus of the study, organization and safeguards, and a preliminary outline of the budget.

2. Scientific focus

NSF is calling for a six-month study to define scientific and engineering objectives and technical requirements for any area of science and engineering that requires the special characteristics of a deep underground environment. The primary purpose of the solicitation is to establish the site-independent scientific and engineering benchmarks against which the capabilities of the candidate sites for an underground laboratory will be measured. NSF further requires that the generic experiments that can be identified be grouped in Modules (groups of experiments that share basic infrastructural requirements) for a possible deep underground science and engineering laboratory. We envision a report of 40–50 pages, including an appendix on technical requirements. Such a document will be written for nonspecialist program officers at the agency, and staffers in Congress, OMB, and OSTP. It will be complemented by more technical background documents and will be available on the Web.

The report will summarize scientific opportunities and technical requirements, in the form of technical-requirement matrices, for generic experiments and modules. It will then propose some generic design criteria for a laboratory layout and central facilities, discuss the requirements for the management structure, and outline education and outreach opportunities and the corresponding infrastructure needs. In the instances where several design philosophies are possible, respective self-consistent scenarios will be presented. Finally, the likely demand for such underground facilities will be evaluated and the needs of the U.S. placed into an international perspective.

Although a large amount of material exists on scientific justification for such a facility, there is still a lot of work to be done on specifying technical requirements and mapping the medium- and long-range programs of underground science. The following thirteen working groups, for which we are currently selecting coordinators, have been identified to work on these issues:

1) Solar Neutrinos:  Tom Bowles (LNAL) and Bruce Vogelaar (Virginia Tech)


2) Double Beta: John Wilkerson (U. of Washington) and TBD


3) Long baseline experiments:  Milind Diwan (BNL) and Gina Rameika (Fermilab)

4) Nucleon Decay/atmospheric neutrinos: Hank Sobel (UC Irvine) and Chang-Kee Jung (Stony Brook)


5) Dark Matter:  Dan Akerib (Case Western and Reserve) and Elena Aprile (Columbia)

6) Hydrology and coupled processes: Brian McPherson (U New Mexico), Eric Sonnenthal (LBNL)

7) Geochemistry: water rock interactions: TBD


8) Rock mechanics/seismology: Larry Costin (Sandia), Paul Young (U. of Toronto)


9) Applications: homeland security, storage (waste disposal, oil, carbon sequestration):


Francois Heuzé (LLNL), Jean Claude Roegiers (U. of Oklahoma)

10) Biogeology methodology  (Determining sampling objectives & sites, sampling strategies, contamination control, enhanced methodologies for biomarker analysis) Tommy Phelps, (Oak Ridge), Tom Kieft (Mexico Tech)

11) Micro and molecular biology (Microbial diversity, physiology, activity and molecular evolution):  Jim Fredrickson (Pacific Northwest), TBD

12) Low background counting facilities and prototyping (pre-DUSEL and at DUSEL): Prisca Cushman  (U. Minnesota) and Harry Miley (Pacific Northwest Lab)


13) Education and Outreach: Willi Chinowski, (LBL) Susan Pfiffner (U. of Tennessee)

.
Preliminary conclusions of these working groups will be presented at two workshops, one in January, possibly in Denver; and the other in March, in the Washington DC area. All workshops, including the upcoming one in Berkeley, will focus on modules and the common facility-requirements.

3. Organization

The key question is how to guarantee that the NSF-granted six-month project (probably December 2004 through May 2005) will present a fair and unbiased science case that is acceptable to all the competing sites and all scientific fields but is not watered down to the lowest common denominator. The following is our plan of organization:

a) We have formed a Science Executive Committee composed of six scientists with widely recognized science credentials and community consensus-building experience:


Gene Beier, U Penn (Particle Physics)


Charles Fairhurst, U Minnesota (Engineering/Geology)


Tullis Onstott, Princeton (Biogeology)


Hamish Robertson, U Washington (Nuclear Physics)


Bernard Sadoulet, UC Berkeley (Astrophysics)


James Tiedje, Michigan State (Biology)

They will be responsible for the coordination of the project and for guaranteeing the excellence of the science and the fairness of the process (with respect to the sites and the subfields). They will act as the PIs for the NSF proposal and will be complemented by a large number of senior investigators (see below). Collectively, they represent geographic and institutional diversity of the community involved and a broad cross-section of the scientific fields: particle physics, nuclear physics, astrophysics, geosciences, biology, engineering, and more.  It was generally felt that in order to gain full confidence from the community, the Science Executive Committee members should not be strongly associated with any site (i.e., they should not be members of a site-specific proposal team in the NSF competition #2) but, at the same time, be acceptable to each of the site teams; the community would fragment otherwise.

b) As described above, we are organizing a number of scientific working groups. Each working group will be led by two scientists (or engineers), recognized specialists in their field, who should complement each other as closely as possible in terms of technical requirements, institutions, geography, and site involvement. It is not essential that they be site-attachment free, but as we are striving to have a balance that guarantees a site-independent report, that they be committed to objectivity.

The specific responsibilities of the working-group coordinators are described as follow:


•  For the proposal due September 15, each working-group coordination team will be asked to write three paragraphs of no more than a three-quarter page total, which will include: a very brief summary of the scientific case so far (with reference to existing documents), an outline of open questions, and a description of the working group’s specific focus of study. The working-group pages will complement common sections describing the overall organization of the study and the explanation of the general approach—filling technical-requirement matrix for generic experiments, development of self-consistent scenarios for modules/lab infrastructure, estimation of the demand for space as a function of time, etc.


• The working group coordinators will lead these activities during the study proper (December-April, reserving May for the external review), using emails, websites, and conference calls to communicate with the various scientists involved in the group, and by organizing discussions at workshops.


• The group coordinators will work with other working-group leaders to identify "modules" (set of generic experiments with similar/compatible infrastructure requirement).


• The working-group coordinators will inform all Solicitation 1 participants about conclusions, as they are developed, and keep in contact with the PI team through regular phone meetings.


• They will coordinate the drafting of the relevant portions of the final report by the group members (typically 4–5 pages per subfield), including technical appendices (e.g., technical requirement matrices) and web-based reference materials.


• Finally, the working-group coordinators will interact with the report-writing team (which could include scientists and a professional writer) to assure that the final report is faithful to the intention of the working group and they will answer the questions that external reviewers may have.

Given the importance of these working-group coordinators, we suggest that they appear on the NSF proposal as senior investigators (with bio-bibliography and current and pending support).

c) Two delegates from each site team and each national laboratory involved will form a site consultation group, which will give input and participate in various stages of the process—choice/veto of the PI/coPIs, handling of different options, proposed scientific and priority choices, equal treatment of the sites, etc. The site consultation group will not, however, oversee the writing of the science and the facility requirements, lest the site-independent document appear to be unduly influenced.

The current composition of the site-consultation group is

BNL: Tom Kirk and Nick Samios

Cascades: Wick Haxton and John Wilkerson (U. of Washington)

Fermilab: Ken Stanfield and Hugh Montgomery 

Henderson mine: Chang-Kee Jung (Stony Brook) and Bob Wilson (Colorado State)

Homestake: Kevin Lesko and Willi Chinowsky

Kimballton: R. Bruce Vogelaar and Bob Bodnar  (Virginia Tech)

LBL: James Symons and Jim Siegrist

San Jacinto: Hank Sobel and Bill Kropp (UC Irvine)

Soudan: Marvin L. Marshak and Earl A. Peterson (U. Minnesota)

Sudbury: Andrew Hime  (LANL) and David Sinclair (Carleton)

WIPP:  Roger Nelson and Lloyd Piper

d) As a further guarantee of the objectivity of the final report, we intend to have an external review process in the style adopted by the National Research Council; that is, two months before the submission of the final document, the Science Executive Committee will ask a number of referees to comment on a final draft, and the various working groups will be asked to respond to objections or modify their text according to the referees’ recommendations.

