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Purpose

Å Broadcast recent activities towards the development of a 

deep underground science and engineering laboratory 

(DUSEL)

Å Share science opportunities with the research and academic 

community beyond those already engaged within DUSEL-

related activities

Å Solicit input from NSF regarding how DUSEL can best serve 

their needs and the needs of their research constituencies



Outline

Å Why DUSEL?

Å Recent Path and Current Status of DUSEL

Å Societal Imperatives for Geo-Science and Geo-Engineering

Å Overview of Proposed DUSEL Science Plan (Objectives)

ï Underground Universe (Physics and Astrophysics)

ï Restless Earth (Geoscience)

ï Dark Life (Biology)

ï Ground Truth (Geoengineering)

Å What Will Be the Benefits of DUSEL? (Outcomes)

Å The Path Ahead



Physics and Astrophysics Grand 

Questions
Å Coverage of the grand questions

ïWhat is the Dark Matter?

ïExploration and exploitation of neutrinos to 
uncover the origin of mass and matter, and 
to understand the sun

ïAre protons really stable?

ïOrigins of the Elements?

Å Why study the Universe from 1-2 miles 
underground?

ïSurface `noisyôé physics signals of interest 

are like a whisper in Manhattan traffic

ïInteresting particles of astrophysical origin 

easily penetrateé 1/1013 interact when 

passing through the whole earth !

Å Detectors as pure and massive as possible



Recent Evolution of DUSEL

ü 2000: Homestake closure announcement. Meeting with Earth 
science and physics communities

ü 2001: Underground Science Meetings; Earth science, physics and 
geomicrobiology workshops

ü 2002: NSF visit, ARMA/NRC and NeSS meeting

ü 2003: ARMA-NSF and EarthLab reports

ü 2004: NSF S-process announcement, S-1 workshops
ü Inaugural Workshop ïBerkeley August 2004

ü GeoScience and GeoEngineering ïBlacksburg November 2004

ü Bio- and Geo-sciences ïBoulder January 2005

ü Synthesis ïMinneapolis June 2005

ü 2005: S-2 applications, 
ü H-H selection + 2, AGU townhall, S-2 workshops

ü 2006: CDR-100 for S3 & S-1 Reports

ü 2007: CDR-250 for S-3
ü Homestake Site Selection

ü Establish DEDC and Design Initial Suite of Experiments

ü 2009 MREFC Application

ü 2011 Initial Suite of Experimentation









ARMA-NSF-NeSS 

Workshop

Å Resource Recovery
Å Petroleum and Natural Gas Recovery

Å In Situ Mining

Å HDR/EGS

Å Potable Water Supply

Å Mining Hydrology

Å Waste Containment/Disposal
Å Deep Waste Injection

Å Nuclear Waste Disposal

Å CO2 Sequestration

Å Cryogenic Storage/Petroleum/Gas

Å Site Restoration
Å Aquifer Remediation

Å Underground Construction
Å Civil Infrastructure

Å Mining

Å Underground Space

Å Secure Structures

Scientific Rationale 

& Societal Imperatives

Mainly GeoMechanics

Mainly 

GeoHydrology

Both GeoHydrology 

and GeoMechanics



Spatial scale, x,y,z

Depth, z -> Ds; DT

Å 4D - Experiments within a block of rock 

(~km-scale) at depth and at in situ

temperature and stress.

Å Access to fluids and gas with minimal 

contamination for molecular studies.  

Å Capabilities to characterize the rock 

block at multiple scales. 

Å Access to controlled energy sources.

Å Proximal access to clean laboratory, 

fabrication facilities  and unique 

technologies. 

Why DUSEL?



The Geo-Universe ïScience Questions

Å Dark Life (Biology)

ï How deep does life go?

ï Do biology and geology interact to shape the world underground?

ï How does subsurface microbial life evolve in isolation?

ï Did life on earth originate beneath the surface?

ïIs there life on earth as we donôt know it?

Å Restless Earth (Geosciences)

ï What are the interactions among subsurface processes?

ï Are underground resources of drinking water safe and secure?

ïCan we forewarn of earthquakes?

ïCan we view complex underground processes in action?

Å Ground Truth (Geoengineering)

ï What lies between boreholes?

ï How can technology lead to a safer underground?

ïHow do water and heat flow deep underground?
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