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National Underground Science

Homestake and Icicle Creek
� Homestake Reference Design status
� Issues raised by flooding, loss of infrastructure
� UW horizontal-access site search
� Icicle Creek site attributes

� physical
� geotechnical
� accessibility
� design and cost

� Megadetector “threads” in the site process



1.2

Homestake Process

� Bahcall Committee recommendations
� engineering preference for horizontal-access greenfield sites
� but Homestake’s positives trumped concerns about vertical

access
� Homestake advantages

� shorter time to first physics
� existing infrastructure � lower construction costs
� local support, especially the competent operations staff

� Conceptual proposal submitted in June, 2001
� Reference Design Project Book submitted in July, 2003

� assumed dry mine; intact hoists, electrical, pumping,
communications systems (mine status 1/2001)



J. F. Wilkerson

NUSL Overview (cross-section)

Yates Shaft and Complex
Mining and Operations

Oro Hondo
Exhaust Ellison Exhaust No.5 Shaft

Air Intake

No. 4 Shaft

No. 3 Shaft

No. 7 Shaft

Service Shaft

8000’

7400’

6800’

6200’

4850’

No. 6
Shaft

4850’ Labs

Ross Shaft and Complex
Science Operations

7400’ Labs



1.3

� design radically altered from conceptual proposal, based on
placing deep developments and megadetector in best rock

� Mine flooding began 10 days after NSF preliminary site
selection (which called for continued maintenance of mine)

� 7400-ft level currently flooding
� anticipate 3.2 Mtons of water by beginning of FY06
� ventilation, access lost below 4850 ft; ventilation disrupted

above
� most of mine will have been unmaintained for 5 years when

access re-established
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� Homestake advantages eroded
� 2+ yr delay for dewatering, reconstruction, re-establishing

access
� RDPB costs ($321M) escalated by

� dewatering ($25M assuming 2000 gpm, 7400 ft)
� replacing pumps, electrical, No. 4 and No. 6 hoists ($75M)

� loss of personnel
� Additional risks introduced

� EarthLab leaders believe geomicrobiology/hydrology
programs fully/partially compromised

� loss of 3D geologic access through 600 km3 of drifts (drift
rough excavation costs � $2M/km

� cannot core unexplored 7400-ft Yates formation
� general conditions costs
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Alternate Site Efforts

� Soudan, Henderson, Kimballton
� Following a call in the Bahcall Report, our group did a very

broad search for horizontal access sites in Colorado, New
Mexico, Arizona, California, Washington

� First-round search criteria
� depth comparable to Homestake, SNOLab
� a site that can be developed, physically explored: private,

national forest
� preference for greenfields – no industrial legacy

� Two major areas emerged, Chelan Co (WA) and CA/NV border
� former proved to have major cost, access, geologic, seismic,

permitting advantages
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Physical Characteristics of Icicle Creek Site

� Portal entrance at 2100 ft, Cashmere Mt. peak at 8501 ft,
negative-gradient %8 tunnel 4.9 km in length

� peak cover: 6800 mwe vs 6560 (Homestake) and 3800 (GS)
� min. cover: 5960 mwe vs 6250 (Homestake) and 3000 (GS)

� Portal in National Forest matrix lands
� No road or bridge construction necessary
� 87% of path under nonwilderness National Forest land

� fully coreable from outside wilderness
� short path � 1/3rd of entire path coreable by horizontal bore
� deep core to lab vicinity followed by directional drilling
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Design and Cost
� Two-tunnel design with separated large equipment and small

equipment/personnel access
� large equipment: portal transfer to rubber-tired, guided

transport: enters the lab through the carwash
� allows significantly smaller tunnel diameters (6m or 20.5 ft)
� tunnel mucking only 36% that of San Jacinto (8.2m, 7.6km)

� Separated lab and tunnel ventilation
� lab ventilation ducted from outside and recirculated
� all tunnel transport electric: reduces ventilation load

� Pumping system needed, but excellent hydrology
� 12 kV underground power run from Leavenworth substation (4

mile extension to portal)
� Rooms modeled after our Homestake proposal
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� Surface campus to be located in Leavenworth, near amenities
� Several 20-40 acre sites properly zoned are available
� Have been invited by Port of Chelan to take a site on

Wenatchee River



1.13

Costs

� A dry, preserved Homestake would have had about a $90M cost
advantage over horizontal-access sites; plus the 3D access

� most if not all of this advantage is gone
� Icicle Creek has a $400M 40-year operations cost advantage

over Homestake and a $200M advantage over San Jacinto
� 80% of most horizontal-access nonscientific operations costs

come from utilities
� Icicle Creek’s utility costs are $0.018/kw-hr vs $0.137/kw-hr

for San Jacinto; Chelan Co costs are stable
� Homestake’s already high nonscientific operations costs

($9.6M/y) do not include insurance/trust fund or realistic
utility costs

� Icicle Creek proposal will be submitted in January
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Megadetector Issues: A Compromise?

� Likely a centerpiece of US underground program, but
connection to deep NUSEL is largely illogical

� Almost every NUSEL design treats UNO-like detectors
separately: almost no cost advantage to locating UNO at
NUSEL

� Example of Homestake: sited on 4850-ft level, away from all
other activity, on a separate ventilation circuit, in good Yates
rock, with a proposed additional renovation of the Yates shaft;
Yates conveyor only makes sense if UNO is done at Homestake

� Most important remaining reason for NUSEL-Homestake:
bringing more science to the Northern Great Plains
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� Possibility: UNO at Homestake, using Yates for both excavation
and construction

� no dewatering, no replacement of all the deep infrastructure
� upgrade one hoist (plus Ross as an escape) not four

� Would be interesting to compare this option with Henderson
� our deep site problems don’t invalidate Homestake

arguments for the megadetector
� megadetector timescale?: water will eventually get to 4850 ft
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Web Site

� http://int.phys.washington.edu/nusel/
� compiling the community’s generic efforts on NUSEL
� also has the specific info for Homestake, Icicle Creek, San

Jacinto, and Deep Soudan




