MEM activities at Homestake Mine

The Mining Engineering and Management (MEM) department at the South Dakota
School of Mines and Technology (SDSM&T) views this is an excellent opportunity for
the overall benefit of the department, the school and the mining industry in general.
Having access to this mining complex, which at one time was one of the leading mining
entities in North America, proves to be an invaluable asset to the institution. The existing
strategic direction of the department (MEM) in research and academic growth coupled
with a strong industry interaction, this access to the mine paves way to an exciting area

that brings in new focus and excellent benefits to all the stake holders concerned.

Our focus areas would be mainly Teaching (Educational), Research, Commercial

(Industry) and Training (Safety).

The School of Mines has a rich history of working with the mine during its peak
operating days, and still maintains a good gamut of industry connections with several ex-

employees, consultants and other entities.

In preliminary dialogue with a few industry partners, there has been clear indication that
the industry could benefit greatly in conducting several commercial initiatives with our
co-ordination at the mine. The fact remains that it becomes economically infeasible for
any one industrial entity to take on this entirely, therefore, under the co-ordination of the
School, several industrial entities could greatly utilize the access to the mine for various
purposes including but not limited to activities such as product testing, trials, field

demonstrations etc.

With an active MSHA state grant (Mine Safety and Health Administration, A federal
agency under the Department of Labor) in place at the School, this mine could be an
excellent avenue to be used as an on-site training ground for underground safety training

applications. In fact, with the nature of the mine and the facilities that are present, they



provide an excellent location to be considered for a MSHA Underground Safety

Academy for the western USA.

The figure below describes specifically the different areas of Research initiatives that

could be considered.

¢ Deformation response & Stress measurements.

Large Scale ® Rock characteristics & stability analysis.
’ Excavations ¢ 3-D Survey of discontinuities

® Geo-physical imaging & modeling of discontinuities.

® Rapid excavation effects (Blasting & Tunnel Boring)

> Hydrology N . ot oot

® Tool for safety training & simulation
oa .
_ . 3-D Laser scanning of the U/G space
Y 3-D Virtual Model * 3-D database of all U/G sites in the nation
¢ Safety & incident response effort
® Commercial use
® Anti-terrorist training
® MSHA database
Blasting Research ® Assessment of safe closure of abandoned U/G space
> ® Advanced drilling & explosives research utilizing new blast systems.

® Testing of newer explosive formulations and effects.

N . . . . . .
' Hydroponics Research in growing plants in U/G environments, and their relation to

reclamation and effective U/G space use.



The following describes the areas of focus in Teaching initiatives.

® The entire hard rock mining community from the nation.

—>> Field trips ® Our own students.

® Other associated curriculum: e.g. Mining, Geology & Civil, et
al.

® Mining related.
® Geology & Geological Engineering
® Rock Mechanics (In-situ measurements)

| Summer Workshops
W

¢ Ventilation and Air Conditioning (Surveys)
¢ Hydrology
Explosives (Blast design & control)

® High School student visits

R itment & Outreach
—> ® Elementary awareness program

® Teachers education

® Prospective students




Listed below are commercial initiatives that can be envisaged.

® For training sessions in real life situation.

Partnership with ® Demonstration of new equipment.

S 4 Equipment
Vendors/Manufacturers

® Testing & trials of new equipment.
® Marketing & showcasing avenue.
® Maintenance & training.

® Proving grounds.

> New Products Testing and
Validation — Consulting . . .
® Take on consulting projects for evaluation of new products.

¢ SDI's New Electronic Detonator Systems.

g Partnership with RESPEC ® NL Technologies new U/G communication systems.

[Commero
3 o Safety Training Center ® Be the regional training facility for annual MSHA refreshers.

® Fee Based

w4 DoD Clean Room Facilities ® Provide a clean room facility for DoD projects.

® Low ESD and stray noise research for Electronics research.




Infrastructure:

This section refers to all the three items listed above, namely, Research,

Teaching/Training and Commercial activities.

The main underground infrastructure needs are as follows:

1.

A i

All safe & legal access to the 4850 (& possible other) levels

Requisite ventilation per MSHA guidelines for safe working at these levels
Requisite amounts of safety gear (to be provided by researchers as well)
Adequate safe lighting requirements per MSHA guidelines

Compressed air for running pneumatic drills

Safe storage in terms of a remote magazine for explosives and initiation systems
(In accordance with the MSHA and ATF guidelines, for the magazines)

Requisite communication facilities for safe operation.

The main surface infrastructure needs are as follows:

A i

Staging area for conducting safe operations — office space

Lockers and showers for workers going in & out of the mine

Lock-out/Tag out system to keep track of workers underground & surface

Head lamp charging station and required maintenance station

Safety gear storage & deployment area

Small shop for regular ongoing mechanical maintenance with sufficient electricity

& compressed air facilities.



Conclusion:

The School of Mines and the MEM department are well poised to take on this activity
and with the active industry interaction and plenty of opportunities for research as
described above, this endeavor has all the right elements for a successful creation of a

educational and research center at the mine location.

The MEM department and the School of Mines have the necessary staff, graduate and
undergraduate students for support and has the requisite academic qualifications to
conduct the above mentioned activities in a professional manner that benefits all the

parties involved.
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