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National and International Underground Science and Engineering
Programs have been very successful and well funded.

Need for a new US underground facility identified by:

National Academy of Sciences
National Research Council
Nuclear Science Advisory Committee LRP

Major 
Regional 

Opportunity

http://www.phys.vt.edu/~kimballton 



Deep Underground Science and Engineering Laboratory

(DUSEL) Motivation (a la NSF)

 Geosciences
 Engineering
 Geobiology

 Neutrino Physics
 Dark Matter Search
 Nucleon Decay
 National Security
 Outreach
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Potential Sites



Kimballton Advantages

•only proposed site in 
sedimentary rock;
•environmentally friendly;
•short time to first-science;
•heterogeneous known 
geology;
•dormant fault;
•repeating geologic layers;
•local major research 
university;
•excellent climate, power and 
transportation;
•outreach to Appalachia & 
mining communities;
•support from local community 



Kimballton Interior

dimensions in feet





Backgrounds in Kimballton

 Kimballton (limestone) (Bq/kg)

 40K  18±1, 13±1
 226Ra  1.2±0.1, 1.9±0.2
 226Th  0.6±0.1, 0.9±0.2

 Radon concentration
 222Rn < 14.8 Bq/m3

Rock Strength:
~150 MPa

 Gran Sasso  (Dolomite rock) 
(Bq/kg)

 40K  15
 226Ra  5
 226Th  0.3

 Radon concentration
 222Rn  40 – 70 Bq/m3







While not selected for DUSEL we 
continued on a more modest level…



KURF
30 minutes from Virginia Tech,  3.5 hrs from TUNL
no additional bureaucracy for foreign researchers
operating limestone mine
(blast @ 11:00 pm demonstrably not a problem)
drive‐in access (eg: roll‐back truck, motor coach)
space: 50+ miles of drifts (all 40’w x 20’  100’h)
1700’ overburden (2300’ current mine max)
laboratory built in 2007 (35’ x 100’ x 22’)
fiber optic internet, LN2, 480/220/110 V power
ample water, filtered air, 55 oF constant temp
low Rn, low rock background
~ 0.004 muons m ‐2 s ‐1 sr ‐1

www.kimballton.org
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VT

an ideal, existing, spacious, low‐cost, drive‐in location

100’ grid



Portal region and typical 
drive‐in access

Portal

Mine Offices



KURF



looking down 14 East #2
(top of escape‐way ladder from 15th level 
seen on left)

100’ grid

looking down 14 East #1
(40 ft wide, 90 ft high typ.)
tripod  is 600 ft from KURF 
(seen in the background)

escape‐way ladder 
to 13th level



Building KURF (for < $200k; funds from Provost, College of Science, Research Division)

35 x 100 x 20



A. mini‐LENS (Low Energy 
Neutrino Spectroscopy)
Virginia Tech, Louisiana
State University, BNL

B. Neutron Spectrometer
University of Maryland, NIST

C.  Decay to Excited States
Duke University

D. HPGe Low‐Bkgd Screening
North Carolina State University,
University of North Carolina, Virginia Tech

E. MALBEK (Majorana 0)
University of North Carolina

F. 39Ar Depleted Argon
Princeton University

G. Office

Current KURF Users
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E
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Sub‐set of users for 
biannual training



LENS
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39Ar depleted Argon



Possible future directions?

LENS?
Nuclear Astrophysics?



Galactic Chemical Evolution

Sr





The situation above-ground



Artist Concept of Complete Facility



3 Phase Approach3 Phase Approach

Phase 1 : Low Energy Experiment Equipment
$11.3M Cost (Excluding Cavity & Installation)

DIANA – Cost SummaryDIANA – Cost Summary

Phase 2 : High Energy Experiment Equipment 
$8.2M Cost (Excluding Cavity & Installation)

Phase 3 : High Energy Experiment Expansion
$6M Cost (Excluding Cavity & Installation)

Three Phase Implementation: Total Costs
High & Low Energy Experiment Equipment: $25.5M
High & Low Energy Experiment Installation: $6.5M 
DUSEL Cavity and Infrastructure Installation: $43.3M
DIANA at DUSEL Total Costs: $75.3M

mid‐2017

early‐mid
2018



Other uses?  Please contact us.


