Henderson DUSEL Fact Sheet


What is DUSEL?
DUSEL is the Deep Underground Science and Engineering Laboratory proposed at the Henderson Mine near Empire, Colorado by a collaboration of industry, higher education, state and local officials and community members. The proposal is in response to the second (S-2) of a series of three DUSEL solicitations by the National Science Foundation (NSF). 
During the past few decades, large-scale underground physics laboratories in Canada, Europe and Japan have made major discoveries in science, including neutrino physics, but no comparable laboratories exist in the United States. The Henderson DUSEL would allow U.S. scientists and engineers to re-establish leadership in underground science and engineering.
The Henderson DUSEL would be a multidisciplinary underground research center that houses a variety of advanced experiments in physics, geosciences and the biosciences, and would have a lifespan of at least 30 years. Experiments would explore the mysterious nature of neutrinos and the stability of protons that are critical in establishing a unified theory of particle physics; shed light on processes in supernovae and black hole formation; probe the secrets of life that exists deep in the earth and provide crucial clues to the search for extraterrestrial life; examine properties of the deep rock itself; and establish methods of constructing deep, large and safe underground caverns for a variety of future uses.

The DUSEL at Henderson would provide a bold and comprehensive science and engineering program for fundamental discoveries with far reaching benefits in physics, geoscience and bioscience. It would also substantially impact the local economy and provide unique educational opportunities, as well as become a magnet for prominent scientists from throughout the world.

What is HUSEP?

HUSEP is a national organization – the Henderson Underground Science and Engineering Project collaboration – formed in 2004 to establish the Colorado DUSEL. HUSEP includes the University of Colorado-Boulder, Colorado School of Mines, Colorado State University, University of Nebraska-Lincoln, State University of New York at Stony Brook, Pennsylvania State University, University of Tennessee, University of Utah, Climax Molybdenum Co. Henderson Mine and The Arapaho Project Inc. (a non-profit community organization). Members of the collaboration include biologists, geologists, physicists, mining engineers, corporate professionals, community leaders, and community members.
Why in Colorado?

HUSEP is developing a conceptual design and a science and engineering program for the Deep Underground Science and Engineering Laboratory at the Henderson Mine in Empire, Colorado. 
The Henderson mine, one the world’s largest operating underground mines, is located about 50 miles west of Denver and is easily accessible via major highways. Established in the 1970s and modernized in 1999, the mine already has an extensive infrastructure, including high capacity rock removal, electric power, water, water treatment, and communications systems. The mining company owns all of the land required for DUSEL. It has environmental and mining permits required for excavation, core drilling and rock disposal; no additional excavation permits are expected to be necessary for DUSEL.

The Henderson Mine is owned by Climax Molybdenum Co., a subsidiary of the Phelps Dodge Corporation. The site owners enthusiastically support the initiative and are actively developing a plan that will demonstrate the feasibility of inter-operation of the mine and DUSEL. 

DUSEL Design
The preliminary Henderson DUSEL design includes an Upper Campus, making use of existing tunnels (drifts) and cavities about 4000 feet below the surface, for experiments requiring modest depths; several multipurpose and one very large cavern for a variety of physics experiments at a Central Campus 5550 feet below the peak of Harrison Mountain; areas for geoscience and bioscience experiments at 6000 and 7000 feet under adjacent Red Mountain (which contains the molybdenum orebody); and a Lower Campus at greater than 7400 feet below Harrison mountain, for geological, biological and physics experiments that require extreme depth. 
Public Support

An essential ingredient of DUSEL is strong support from local communities, state government and academic institutions. In fact, the possibility of Henderson as a potential laboratory site was first raised by two members of the local county planning commission. Additionally, U.S. Senator Wayne Allard, U.S. Senator Ken Salazar, and Congressman Mark Udall have provided letters of support and have expressed their intent to follow further developments.

During the last legislative session, a joint resolution of the state senate and house (SJR 05-014) supporting the Henderson DUSEL proposal enjoyed bipartisan sponsorship and support. Governor Bill Owens provided an unequivocal letter of support, which was included in the NSF proposal. To support the initiative, Lt. Governor Jane Norton has coordinated the HUSEP-State of Colorado Informal Working Group (see attached contact list). Notable among the state agency participants are the Department of Local Affairs, which provided some to Clear Creek County in support of the project, and the Department of Natural Resources, which wrote a letter of support asserting their opinion that this dual use of the Henderson mine would be beneficial to Colorado. The Colorado Office of Economic Development and International Trade has announced plans to highlight Henderson Mine’s mining technology and DUSEL plans in the fall 2005 TECH WEEK. 
Public/Educational Outreach

Key DUSEL components are a variety of plans for education and public outreach. 
An increasingly important role for any major scientific facility is to take advantage of its vast intellectual resources to communicate the importance and excitement of science and engineering to a broader population. The HUSEP collaboration has already begun this process by leveraging an existing outreach program - the Snowmass Area Large Time-coincidence Array (SALTA) project. Using the same instruments, the cosmic ray flux inside the Henderson mine has been measured by regional high school students and teachers. HUSEP proposes integrating SALTA with successful existing outreach programs at regional universities which will be expanded to encompass the broad range of sciences that will be investigated at Henderson DUSEL.

An anticipated visitor center at Henderson will be near major tourist destinations. The general public will have opportunities to participate in scheduled, controlled, safe and supervised tours of the underground laboratory.
Next Steps

HUSEP will continue to develop an in-depth conceptual design of DUSEL at Henderson that meets NSF facility requirements and to further explore the science and engineering that capitalizes on Henderson’s unique features. The results of this investigation will include proposals for near- and long-term science programs, a conceptual design and plans for facility management, international collaboration and education and outreach.
Over the next half year or so, the HUSEP collaboration will prepare a detailed report and proposal in anticipation of a competition to select the DUSEL finalist by NSF, which is expected to occur in 2006.

