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Reference Design Project Book Process

� Decided in fall, 2002, that we could not wait for progress on site
issue: conceptual proposal was not adequate for serious NSF
consideration

� Major cost items of original proposal (Yates extension, major
drift extension) had a “political” origin, were not sensible, and
were not costed realistically

� Proposed a conceptual design to our engineers (Aberle, Marks,
Skyline Engineering)

� They endorsed the concepts; reported back to the Executive
Committee, in our January meeting, on cage sizes that could be
produced, ventilation schemes, etc

� Murdock Trust, Vancouver WA, provided grant to support South
Dakota engineering; UW, LANL, etc provided additional support
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� RDPB contained our Science Book: science/lab requirements
document that included input from Lead/Aspen/NESS02
meetings

� Resulting split-level design
� Hard copies sent to NSF, NSAC, HEPAP, etc in July 2003
� With some outside help, persuaded NSF to receive a shorten

version as a formal second-stage proposal
� Completion of RDPB fulfills a promise made to SD
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NSF Panel Site Selection
� NSF site panel convened in May 2002
� Reviewed Homestake, San Jacinto, new Soudan proposals
� Charged with evaluating 1) geotechnical suitability and 2) cost

effectiveness
� Panel was described as an engineering panel: not aware of any

physics representation
� Based on original conceptual proposals (we had offered NSF

an advance copy of RDPB)
� Report generated some unhappiness

� Cost effectiveness defined only in terms of construction
costs: ignored operations costs, which favor San Jacinto

� Unanimously endorsed Homestake, and unanimously called
for continued maintenance of mine
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� Considered Soudan acceptable
� Consider San Jacinto unacceptable because direct

geotechnical exploration not possible
� Letter of protest from UC Irvine
� My personal view

� Some of the arguments against San Jacinto were weak
� But central argument against SJ fair: it is generally

considered very risky to attempt a major tunnel without
coring, especially in a region known to be heavily faulted

� NSF might have done better to make the process more
transparent, open
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Setbacks of the Summer

� Barrick began flooding the mine 10 days after the Panel Report
was issued

� Public arguments that it was cost effective to do so are
clearly nonsense

� Apparently was done to establish Homestake as abandoned,
removing Barrick further from liability associated with our
future use

� Consequences of the flooding
� Estimates of flooding rate 350-500 gpm: likely to reach 7400

ft level in 18-24 months (vs. FY06 earliest funding date)
� Ventilation lost to lower half of the mine: will be exposed to

high heat, humidity for 4-5 years, with consequences for all
infrastructure, ground support
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� dwatering a major engineering challenge: one must lower
portable pumps down the No 6 shaft, after regaining access
through the ramp system; use the ramps for the pump
column path

� with 6 months for engineering and contracting, and assuming
1500 gpm for pumping capacity, the dewatering will require
2.1y, assuming an FY06 funding start

� must install permanent pumps, repair all infrastructure,
inspect and repair ground support, recertify for operations

� water quality?
� severe problems for the geomicrobiology and hydrology

programs; 3D access to 9 km3 unlikely
� Cost estimates have ranged to $70M
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� NSF Physics: wanted an underground science “program” to
support operations of laboratory, new experiments

� told this summer NUSEL will be an MRE
� MRE queue still blocked
� may have to wait for FY07...
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� Infrastructure losses
� NUSEL has not influenced Barrick closure plan
� contrasts with Homestake Corporation, which had (at the VP

level) advocated preserving much of the equipment for our
use

� Barrick has stated, and Governor Rounds has had to agree,
that Homestake’s underground infrastructure must be replaced;
electrical and pumping systems termed “archaic” by both
parties

� much of the electrical system was redone in 1999
� have been advised these statements cannot be retracted:

liability issue
� Replacement cost in excess of $50M
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� site transfer/site use progress
� we believe there was little progress from Jan 2002 until very

recently
� Gov Rounds has created an authority under Dick Gowen to

move process forward: this is a positive step
� Barrick has told us that a year of negotiations await
� contrast with state of affairs in December 2001 sobering;

Homestake had
� agreed to an explicit federal indemnity agreement
� presented us with a flow chart for the environmental

assessment process
� worked constructively with us to define the NUSEL campus
� provided detailed lists of equipment they would work to

preserve for us
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� critiqued our personel lists, and offered to seek exceptions to
severance agreements to allow workers to promptly transfer
to NUSEL

� outlined a MOU process by which we could settle issues
such as building transfers, preservation of the hydroelectric
facilities, etc
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� Gov Rounds and Dick Gowen are making an effort to repair
relations

� Gowen has recently asked for our assistance in the site process
� needs a scientist on the design committee, to make sure the

site parameters allow NUSEL to operate properly
� needs a scientist on the environmental committee, to ensure

that the state regulatory process is workable
� This progress has been helped by a new committee Jordan is

forming ....
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� Our analysis is that the unresolved site issues are now
compounded by three additional problems:

� escalation of construction costs
� loss of Homestake’s time-to-first-physics advantage
� introduction of additional risk
� Bahcall Report anticipated this: pointed out Homestake’s

advantages would disappear if we were unable to move
ahead quickly

� cost analysis
� baseline RDPB cost $321M
� dewatering: � $40M + contingency
� repairing ground support: ??
� pumping and electrical system replacements; additional hoist

repairs � $50M + contingency



1.13

� liability insurance for Barrick/State: rule-of-thumb � $2-4M/y
� total construction costs likely in excess of $450M
� nonscientific operations costs $9.6M + $2-4M vs � $3M for a

horizontal-access site
� time delay due to flooding, reconstruction � 3 y
� risks?

� very large investments required to reclaim, recertify mine;
only then can we core the 7400-ft level Yates formation rock
(in fairness, still have confidence in that rock)

� geomicrobiology problem likely lost; hydrology program hurt;
needed EarthLab access likely lost
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� easy to recognize we need options
� Marshak et al.: deepening of Soudan
� PNNL: DOE development under Rattlesnake Mountain
� UW: fairly careful examination of potential horizontal access

sites in Colorado, New Mexico, Arizona, California, and
Washington

� one site stood out
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� Local search initial criteria
� a minimum – not peak – overburden of at least 5000 ft
� a site that can be clearly developed and physically explored:

private, National Forest, or possibly Federal Recreational
Area lands

� Secondary considerations
� political use issues: e.g., areas under consideration as

wilderness areas, or where environmental controversies exist
� accessibility: roads, utilities, climate/altitude
� cost issues: tunnel lengths, other factors
� permitting issues

� examples of interesting but problematic sites
� Colorado: Pikes peak

� long tunnel required (8-9 km)
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� very high altitude portal
� Pikes Peak granite’s relative poor reputation

� Colorado: West Spanish Mountain
� local effort to classify as Wilderness
� longer tunnel, modest overburden

� Arizona: Mt. Graham
� squirrels
� long tunnel required

� left a list of about 12 interesting sites
� state geologist cut: permitting, environmental opposition,

rock quality, hydrology
� Shannon & Wilson
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� examples of some contenders
� Cashmere Mt: peak cover � 6421 ft, min. cover � 5478
� Montgomery Pk: peak cover � 6516, min. cover � 6407
� Pyramid Pk: peak cover � 7340, min. cover � 6324

� choice: Cashmere Mt/Icicle Creek
� rated first in most of the criteria we felt were important

� rock: high-quality granite of the Mt. Stuart batholith, eastern
Cascades

� all but 400 yards of the tunnel path on private or National
Forest land: can be cored

� well away from only major fault; no quake above 4.1 in
eastern Washington in 40 years

� same rock formation in which the old and new Burlington-
Northern Cascades rail tunnels were drilled: record-setting
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tunnels, unsupported, stable after 100 years; remarkably
dry

� can be used to evaluate rock properties
� very similar geologically to San Jacinto, but without SJ

drawbacks
� construction costs: tunnels would be 4 km in length – as

short as any found; geologists recommend negative gradient
design at 6% – 7210 ft peak cover, 6270 ft minimum cover

� access from SeaTac: I5 to Highway 2 to Icicle Creek Road
� Interstate � major highway � secondary highway
� 103 miles from SeaTac
� kept snowfree
� Icicle Creek Road gradient 2%, straight: portals

immediately off road
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� climate and elevation: 27 in. total precipitation; 300 sunny
days; July/Aug: 87/50; Dec/Jan 34/19

� utilities: Chelan PUD
� 80% of SJ nonscientific operations costs: electricity
� rates: $0.03/kw-hr (Chelan) vs $0.087 (national average)

vs. $0.137 (current Palm Springs)
� need to bring 6 miles to portal location

� no mining or other industrial legacy
� 50 hotels/B&Bs within 12 miles
� rock disposal: Port of Chelan has offered to solve (part likely

to go to new runway at Wenatchee airport)
� construction permitting is entirely a county function
� beautiful area
� excellent state support: UW (land); Port of Chelan (land, rock
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disposal); Chelan PUD (substation, power/cable); state
attorney general (permitting/environment)
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� will complete a proposal, ask community to evaluate
� we welcome help, criticism: as with Homestake, when we have

a proposal, the collaboration will be open
� UW has expressed a willingness to acquire land, but is open to

management by a national group like URA, AUI, etc
� are concerned about South Dakota scientists: we are working

on private support that will fund SD and other EPSCoR
participation

� hope to include DOE lab partners at the outset; we have
approached the UW about joint positions to allow lab scientists
to work easily in this state




