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INTRODUCTION

Background Summary 

The science community has established the need for a deep underground research laboratory in the United States. Various locations have been proposed for such a laboratory.  One of the potential sites is the Homestake Gold Mine in Lead, South Dakota, which  closed mining operations in June 2003.  This is the deepest and most immediately available location for a laboratory.  The  8000-foot deep site  includes an extensive surface and underground infrastructure of shafts, hoists, utilities, ventilation, and associated facilities that supported 126 years of operations.  The mine contains more than 360 miles of  underground passages called drifts.   

In May 2003, the National Science Foundation (NSF) designated the Homestake Mine as the preferred site for the deep laboratory. This decision was  based upon the depth and quality of the rock available to support the construction and operation of the large laboratory rooms, known as  chambers, which would house the detectors used in experiments.  Homestake is classified by the South Dakota Department of Environment and Natural Resources as a clean, dry mine. The naturally occurring flow of ground and surface water that ranges between 500 gpm and 700 gpm  is accumulating in the bottom of the mine. While the operating mine had the pumping capacity to remove more than three times this quantity of water, and this ability to pump; can be re-instituted, some science leaders have claimed that the accumulation is reason to negate the NSF designation of Homestake as the preferred site and to advocate other locations.

The present owners of the mine, the Homestake Mining Company and the Barrick Gold Corporation, have entered into an agreement with the State of South Dakota to transfer the mine for the specific purpose of converting it to a deep underground laboratory when funding becomes available from NSF.  In accordance with specific conditions in the agreement to relieve the present owners of continuing liability connected with the development and operation of an underground science laboratory, the South Dakota Legislature has created the Science and Technology Authority to become the owner of the transferred facilities. At the request of the Governor of South Dakota, the legislature has approved $14.3 million in state funds for purposes of the transfer. Also authorized is the expenditure of  $10 million of available federal funds to remove the accumulated water in the mine and to restore the physical integrity of the facility for its conversion to a laboratory. 

Leaders of the science community propose to request NSF to respond to the availably of the Homestake Mine and the commitment of South Dakota to support of a continuing science program by designating and funding Homestake as the location of the deep underground laboratory. In support of the scientists’ proposal, South Dakota has developed a plan for the conversion of the surface and underground facilities the be transferred to support the science program, including the expansion of the science program as funding for additional detectors and experiments is provided. Additionally, in recognition that the recently closed mine is in the optimal condition for conversion to support the science program, South Dakota has offered to use the capability of the Authority to issue bonds to immediately fund the conversion to the deep laboratory. In conjunction, the NSF will provide a contract over the next five years to make the converted deep laboratory available for the science program using the bonds. 

The Homestake Underground Laboratory Science Program 

The Homestake Underground Laboratory provides the integration of services essential to support the science program. The transfer of the mine to the Science and Technology Authority includes both the primary surface and underground facilities that were the core infrastructure of previous mining operations. The conversion of the mine for use as the deep underground laboratory provides the appropriate renovations and upgrading of these facilities to assure the creation of a life-safety oriented quality research environment.

The design for the conversion of the mine provides for a phased development of the overall laboratory with the continued growth of the science program. The initial phase of the conversion emphasizes the investment of resources to create a safe underground core laboratory. The transferred former underground Homestake mine facilities will be upgraded and developed with the most advanced and efficient technologies available to create the infrastructure to support the long-term growth of the science program.  The design for the core laboratory provides for the addition of detector chambers as the associated experiments are approved through the normal scientific and agency review processes. 

The initial phase of the conversion provides for the permanent renovation of surface facilities essential for the support of the safe underground research environment.  Other facilities and buildings will be upgrade with the expectation that they will be replaced with new structures as required to support the continued growth of the science program. The immediate availably of a safe quality research facility equipped to support the requirements of both personnel and materials enables the implementation of the deep underground laboratory. 
The integration of permanent facilities with the continued temporary use of appropriate support facilities and structures provides a cost effective conversion plan to provide the core services essential for the evolutionary development of the deep underground science program.  

The South Dakota Conversion Plan 
The State of South Dakota proposes a unique approach to expedite the conversion of the Homestake Gold Mine into a laboratory to meet the requirements of the science community for a deep underground research facility. In agreement with the Homestake Mining Company, the mine will be transferred to South Dakota through the Science and Technology Authority (the “Authority”). 

The South Dakota plan includes the following features:

1. In support of the Science Community, the Authority will join in a request to the National Science Foundation (NSF) to establish the deep underground laboratory by converting the surface and underground facilities of the transferred Homestake Mine. The Authority will offer to issue bonds to fund the construction of the core laboratory facility if the NSF will provide a contract for use of the laboratory to facilitate the development of the deep underground science program to repay the cost of bonds over the next five years. 
2. The Authority will become the owner of the mine with appropriate responsibilities to operate a safe, quality research environment with appropriate management of regulatory and liability compliance.  The Authority will make the converted mine available to the science community, through the NSF, for the development of the Science Program of large detectors and experiments.

3. The sale of bonds by the Authority will provide the necessary capital to begin construction of the facility using the design completed by Dynatec, one of the worlds largest mine construction companies, to build a safe core laboratory at the 7400-foot level. This core facility will be capable of the continuing expansion of the laboratory to meet future requirements of the deep underground Science Program.  

4. The resulting design optimizes the refurbishment and upgrading of existing capabilities with the addition of new facilities and services to create a quality industrial research facility that provides a life-safe environment. The design optimizes the integration of the construction and upgrading activities to minimize initial conversion costs while also providing a laboratory facility prepared to be operated and maintained with minimal costs.  The design includes the addition of auxiliary hoists to serve both as additional life-safety egress and a 24/7 high speed elevator to the core facility.

5. The design provides a core facility that can be constructed in 22 months. The design demonstrates that seven months later the first science program detector chamber 252’ long x 66’ wide x 55’ high can be ready for the insertion of a detector.  The core facility design provides the infrastructure support for the continued expansion of the laboratory science program through the addition of large detector chambers without impact on existing detectors or other experiments. 

6. The Authority will provide the maintenance and operation of the facility to support the Science Program of the science community.

7. South Dakota will provide $14.3 million for the cost of transferring the mine through the creation of the Indemnification Fund and the Closure Fund, payment of the initial ten-year insurance premiums, and the funding for the operation of the Authority to prepare for the transfer.  In addition, the congressionally appropriated $10 million available to South Dakota will be used as originally authorized for dewatering and preparing the mine for conversion. 

8. The buildings above ground will be renovated and upgraded to provide the support necessary to prepare and transport the materials required for the underground science program and detectors.

9. Plans are being developed by the Authority for the Science Education and Visitor Center, to be funded separately from the proposal to NSF, to facilitate the science program public outreach activities appropriate for the Homestake Underground Laboratory. 

The South Dakota approach represents a significant shift from the earlier concepts of building the entire underground laboratory to the concept of providing a core laboratory facility prepared to accommodate whatever detectors or other experiments may be selected by the scientific community for insertion into the underground facility. 

South Dakota Governor M. Michael Rounds, the Homestake Mining Company and the Barrick Gold Corporation, the owners of the mine, have reached an agreement in principle that includes the creation of the Science and Technology Authority to become the owner of the transferred mine, assume the liability for the future operation and maintenance of the laboratory for the science community. The establishment of the Authority enables the transfer of the mine without Homestake or Barrick being exposed to continuing liability for the operation of the deep underground laboratory.  

The South Dakota Authority funding proposal provides an innovative approach to financing the project to meet the urgent need to act quickly to protect the physical assets that make the conversion possible at a significantly reduced cost over any other alternatives. There is a definite cost associated with delay.  The Homestake Mine is in optimal condition for conversion to the deep laboratory. While there is the normal process of water flowing into the mine, the level of the water in the mine at present is not a significant concern. However, continued delay will result in the water rising to the level where needless serious damage to currently usable equipment will occur. 

Years of potential delay could cause the scientific community to lose the most optimal site for the deep underground laboratory. The South Dakota offer will make a site available in two years for the installation of detectors. Further, the cost of the decision to create an underground science program at Homestake is well within the increase in funding provided to NSF.

Ownership of the mine will be transferred from the Homestake Mining Company and the Barrick Gold Corporation to the Science and Technology Authority upon availability of the funding to complete the core conversion. All information from Homestake necessary for the design and development of the core laboratory facility, and other related information, have been transferred and are available through the Authority in accordance with the conditions of transfer. 

Designation as the Homestake Underground Laboratory
In recognition of the importance of the historic Homestake Mine to South Dakota, to our country and to the world, and in honor of the miners who gave their lives in the mine, the Governor of the State of South Dakota, M. Michael Rounds, has designated that the converted Homestake mine be named the Homestake Underground Laboratory. 
Core Facility Design Summary of the Homestake Underground Laboratory
In September of 2000 Homestake Mining Corporation announced the forthcoming closure of the 8000 foot deep gold mine in Lead, South Dakota and leaders of the scientific community proposed the conversion of the mine to a deep laboratory.  In May 2003, the NSF identified the Homestake Mine as the preferred choice because of the excellent quality of the available rock and extensive infrastructure. (Estimated value of over $140 million) 
The Homestake Mine closed in June 2003. All operations in the underground mine ceased, including pumping the small amount of naturally occurring water that enters the mine, leaving what is essentially a dry mine containing more than 360 miles of drifts and shafts. 

The Homestake Laboratory Conversion Project contracted with the Dynatec Corporation, a world leader in the design, development and construction of mining operations, to prepare a design demonstrating the feasibly and cost of converting the Homestake underground mine to comply with the requirements for the deep underground laboratory as identified by the science community.  The resulting design optimizes the refurbishment and upgrading of existing capabilities with the addition of new facilities and services to create a quality industrial research facility that provides a life-safe environment. 

The design includes upgrading the mine to comply with all applicable life-safety requirements; refurbishment of the shafts and related electrical, pumping, ventilation, water, communications and data systems; dewatering and treatment of water removal; disposal of the rock removed from large chambers; and installation of systems to support the Science Program.

The design optimizes the integration of the construction and upgrading activities to minimize initial conversion costs while also providing a laboratory facility prepared to be operated and maintained with minimal costs.  The design includes the addition of auxiliary hoists to serve both as additional life-safety egress and a 24/7 high speed elevator to the core facility. 

The design provides a core facility to support the continued expansion of the laboratory through the addition of large detector chambers without impact on existing detectors or other experiments. 

The Dynatec Corporation Feasibility Report is Attachment B.
Conversion Overview

The Science and Technology Authority will be the legal entity responsible for ownership of the laboratory facility, including the operation of the facility through a culture of life-safety and shared management with the scientific community. 

The conversion of the mine to the Homestake Underground Laboratory will include the upgrading of the mineshafts, buildings and associated facilities to provide a core laboratory that will be capable of supporting the requirements of the science community for a deep underground laboratory. The core laboratory facility will be constructed at the 7400 foot level and provide the infrastructure necessary to enable the continued expansion of the laboratory with the addition of future detector chambers, detectors, and other experiments. 

The overall design of the laboratory focuses on providing a safe quality industrial research environment. The design includes the use of the most appropriate technologies to assure the safe operation of the laboratory with minimal long-term operating costs.

Preparation for the Construction of the Underground Core Laboratory Facility

The Homestake Underground Laboratory underground core facility will include:

1. Primary Construction at the 7400-foot level, with supporting ventilation and incident mitigation at the 7100-foot level and the 7700-foot level. The design of the laboratory will support the addition of experiments at other levels and the eventual deepening of the facility.
2. The core laboratory facility will be constructed in 22 months.  The design includes the demonstration of feasibility for completing the construction, if approved by the science program,  of the first science program detector chamber of 252’l x 66’w x 55’h 7 months later. 
3. The design provides for the long-term addition of detectors and other experiments when they are ready for insertion into the deep laboratory without the requirement of significant core infrastructure costs. 
The conversion of the mine includes five major activities as illustrated in the following diagram. The Homestake Mine is located in Lead, South Dakota. The Ross and Yates Shafts are the two principle working shafts of the mine and connect the surface with the 4850 feet level. The shafts are linked at the 4850 feet level with the #6 Winze, a shaft that continues for an additional 3000 feet to the bottom of the mine at the 8150 feet level. The conversion of the mine will occur in two major phases beginning with the Yates Shaft Upgrade, the #6 Winze Upgrade and De-Watering, the Ross Shaft Upgrade, followed by the major construction of the 7400 foot core laboratory facility and the preparation for the addition of detectors.  
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The core laboratory design includes the detailed design for the construction of a large detector chamber as a part of the core facility to demonstrate the feasibly for the long-term addition of large chambers for science program detectors and other experiments without requiring significant additional infrastructure cost to each experiment. 
The evaluation of the feasibility of converting the mine required a determination of the conditions of the shafts, hoists, existing electrical, pumping, ventilation, waste removal, and the various other control and infrastructure support systems, including the presence of un-pumped water. That review established the design for a new core laboratory facility. 

The feasibility study demonstrated the ability to accomplish the following specific objectives:
1. Prepare for mine re-entry

2. Refurbish and upgrade the Yates Shaft

3. Refurbish the Ross Shaft

4. Remove water from the mine, refurbish and upgrade the #6 Winze

5. Provide the core Homestake Underground Laboratory with the infrastructure to support future detectors

6. Demonstrate the ability of the Core Laboratory to support the future addition of large detector experiments

Mine Re-entry

The mine will be transferred from Homestake to the South Dakota Science and Technology Authority in a non-operating, sealed, and closed condition. The Authority will obtain all permits to re-open the mine and to establish itself as the legal entity responsible for the liability of all operations of the re-opened mine and associated facilities. The Authority will contract with qualified companies and organizations to validate the safe operation of the facilities. 

The schedule for the mobilization and re-entry begins with the first quarter of the project. It is anticipated that the necessary permits and authorizations will occur in advance of the location of the construction company at the mine site.
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The Authority has completed a detailed feasibility study with Dynatec, a world leading mine-constructing company to accomplish the detailed design and development of the conversion. It is anticipated that the feasibility design will be the basis for the construction of the core facilities. The initial phase will begin with an inspection and analysis of the Yates Shaft. A similar inspection and analysis of the Ross Shaft will be accomplished. It is expected that both shafts will be recommissioned for the construction phase of operations within the first two months of re-entry to the mine. Additionally, the unused drift interfaces that intersect with the shafts will be sealed with a system of frame support and shotcrete. 

The conversion of the infrastructure will include four major and somewhat parallel activities: 

· the refurbishment of the Yates Shaft, 

· the refurbishment of the Ross Shaft, 

· the upgrade and refurbishment of the #6 Winze and Ramp,

· the dewatering of the mine. 

Special priority will be placed on the coordinated refurbishment of the shafts by providing service areas that will be efficient to maintain and that will reduce the cost of future upgrades as utility and communication technologies evolve. 

The following is an illustration of the range of the detailed design documentation that has been prepared to support the construction of the core facility at the 7400-foot level. 

1. Addition of Auxiliary Hoist and Hoist Room for the Yates Shaft 

2. Addition of Auxiliary Hoist and Hoist Room for the #6 Winze

3. Construction of working platforms for the conversion and future shaft rehabilitations

4. Establishing new and efficient ventilation system including new ventilation Raise between 7100, 7400 and 7700 foot levels
5. New surface fresh air and exhaust fans 
6. Upgrading and automation of existing hoists

7. Dewatering the lower level of the mine

8. Upgrading loading pockets in the Ross Shaft and #6 Winze

9. Conversion of #6 Winze Hoists for shaft refurbishment and support for construction
10. Upgrading and installation of electrical systems
11. Addition of drifts at the 7100, 7400  and 7700 foot levels
12. Modification to the waste water treatment process

Yates Shaft

The permanent upgrade to Yates will include the refurbishment of the shaft, relocation of the services delivered through the service compartment, and the addition of an auxiliary hoist to serve both as additional life-safety egress and a 24/7 high speed elevator to the core facility.

The auxiliary hoist elevator will provide scientists with a constant availability automated ADA access to the 7400 foot level core facility through the a combination of the Yates Shaft, then shifting to an ADA approved transport vehicle at the 4850 feet level, and the continuation in an additional automated auxiliary hoist in the #6 Winze.

The plan and schedule for the upgrade to the Yates Shaft includes the refurbishment of the shaft, the addition of the auxiliary elevator, and the replacement of timbers in the shaft.  The following schedule includes the many detail components of the Yates Shaft conversion design.
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Specific upgrades and refurbishment of the Yates Shaft include:

1. Remove shaft cover and reestablish mine services to the surface (shaft collar and hoist room). The services include electrical, compressed air, water, and communications.
2. Recommission the Hoists and inspect the ropes, start the Yates Hoist and inspect the Yates shaft to the 4850-foot level. The initial inspection of the Yates Shaft during the re-opening and recommissioning will provide verification of the long-term usability of the timber sets in the Yates Shaft. The Yates will provide a secondary escape route for personnel during the dewatering phase of the mine. The inspection will also allow an assessment of shaft conditions to identify the scope of the shaft rehabilitation work needed.

3. Installation of a Winch, A-frame and Cross Head in the North Services Compartment.

a. Installation of Auxiliary Hoist and ADA Accessible Elevator Cab for the South Services Compartment to provide 24/7 automated access to be used exclusively by the scientists once the core Laboratory is in service. 

b. Removal of the existing manway in the North Services Compartment.

Dynatec Drawing E771-200-02-D-213 (available in Attachment B), provides an overview of the changes proposed for the Yates Shaft Head with the installation of an auxiliary hoist.
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c. A new auxiliary hoist house will be constructed in the Yates yard and serve the elevator that will be placed in the revamped South Service Section of the Yates Shaft. The air pipe currently located in this service compartment will be moved to the North Service Compartment, the manway will be removed, and guides for the elevator will be installed in the shaft. A simplified representation of the Yates Shaft provides orientation for the more detailed Dynatec Drawing E771-200-020D-211 that follows.
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4. Installation of Bulkheads on all inactive levels of the mine to isolate the Yates shaft from other previous mine workings. Doing so will minimize ventilation requirements, reduce the oxygen supply to help prevent and protect the lab from mine fires, control infiltration waters, and provide a safety barrier for sudden release of trapped waters from previous mine works.

5. Re-establish Electrical Substations and provide power to new pump rooms on 2600 and 4850-foot levels. Install pipes and cables in the North Services Compartment, including a new 12” pump line, and extend a new pump line to the Mill Reservoir.

6. The new Auxiliary Hoist will also be used to remove existing utilities from South Service Compartment and install new guides for the elevator.

7. Homestake had changed the timber sets down to the 800-foot level. Replacement of all timber sets between 800 and 1100-foot level and replacement of 150 individual structural timbers between the 1100-foot level and the 3050-foot level is planned in accordance with one of Homestake’s plans for the continuing upgrade of the Yates shaft. It is also expected that there will not be a significant change in the condition of the timber in the Yates Shaft up to the time when the conversion commences.

8. Scaling of loose rock around the sets and installing of rock bolts and other ground support to maintain the shaft for long-term use during timber replacement.

9. Mining and Installing new pumping stations on the 2600-foot level and the 4850-foot level.

10. Recommission the loading (skip) pocket below the 4850 foot level.

Once the immediate repairs required for safe shaft operation are completed, the shaft will be put in operation to provide service access to the 4850-foot level, which is the major connecting level between the Yates, Ross, and #6 Winze shafts.

Ross Shaft

In a manner similar to the inspection and recommissioning of the Yates Shaft, the Ross Shaft will be inspected and placed in operation during the construction phase. The plan and schedule for the upgrade to the Ross Shaft includes the refurbishment of the shaft. The following schedule includes the many detail components of the Ross Shaft conversion design.
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Priority will be placed on the preparation of the Ross Shaft for dewatering. The main 12” discharge pipe will be inspected and pipe sections will be replaced as required. The pumps at the pump stations on the 1250, 2450, 3650, and 5000-foot levels will be removed, reconditioned, and returned underground for dewatering. The existing Ross Shaft pump-line will be used for dewatering, with repairs only as required to service the initial dewatering. Once the Yates Shaft renovations are complete, including installation of the new 12” discharge pipe, and Yates is back in service, the dewatering operations will be moved to the Yates Shaft. 

Specific upgrades and refurbishment to the Ross Shaft include:
1. Remove shaft cover and reestablish mine services to the surface (shaft collar and hoist room). The services include electrical, compressed air, water, and communications.

2. Recommission the hoists and inspect the ropes, start the Ross Hoist and inspect the Ross shaft to the 4850-foot level. The initial inspection of the Ross Shaft during the re-opening and recommissioning will provide verification of the long-term usability of the structural steel sets in the Ross Shaft. The Ross will serve as the primary travel route for personnel during Yates Shaft rehabilitation and the dewatering phase of the mine. It will also allow an assessment of shaft conditions to identify the scope of the shaft rehabilitation work needed.

3. The main 12” discharge pipe will be inspected and pipe sections will be replaced as required. 

4. Re-establish Electrical Substations and provide power to pump rooms on 1250, 2450, 3650, and 5000-foot levels. 

5. Remove, recondition, and replace the pumps and controllers at the pump stations on the 1250, 2450, 3650, and 5000-foot levels. 

6. Installation of Bulkheads on all inactive levels of the mine to isolate the Ross shaft from other previous mine workings. Doing so will minimize ventilation requirements, reduce the oxygen supply in the event of mine fires, control infiltration waters, and provide a safety barrier for sudden release of trapped waters from previous mine works.

7. Installation of required pipes and cables in the Services Compartment

8. Rehab 4550-foot level from Ross Shaft to #6 Winze Hoist Room including scaling, bolting, track repair, and all utilities. This includes compressed air, water, electrical, and communications.

9. Rehab 4850-foot level from Ross Shaft to #6 Winze Room including scaling, bolting, track repair and all utilities. This includes compressed air, water, electrical, and communications.

10. Rehab 4850 from Ross to Yates Shaft including scaling, bolting, track repair and all utilities. This includes compressed air, water, electrical and communications. 

11. Rehab 4850 from Ross to the Ramp including scaling, bolting, track repair and all utilities. This includes compressed air, water, electrical, and communications. 

12. Rehab the Ramp between the 4850 and 8000 including scaling, bolting, and all utilities. This includes compressed air, water, electrical, and communications.

13. Prior to the mine shutdown, Homestake had planned to upgrade the Ross Shaft as the principal mover of rock. The procurement of 50 steel sets to rehabilitate the Ross Pillar Area had been completed. These sets will be installed.  Shaft inspection will determine the extent of additional repairs and rehabilitation. 

14. Once refurbishment of the Ross Shaft is completed, the loading pocket below the 4850-foot level will be refurbished and re-commissioned. The loading pocket transfers the rock to the Ross Skips for removal to the surface.

15. Scaling of loose rock around the sets and installing of rock bolts and other ground support to maintain the shaft for long-term use during steel set replacement.

After the immediate repairs required for safe shaft operation are completed, the shaft will be put in operation to service access to the 4850-foot level, the major connecting level between the Yates, Ross, and #6 Winze shafts.

# 6 Winze
The #6 Winze is a shaft that extends between the 4550 and 8000-foot level. The Hoist Room for the existing #6 Winze is located on the 4550-foot level. The main access to the #6 Winze is on the 4850 level from both the Yates and Ross Shafts. The #6 Winze will be the main access between the 4850-foot level and the core lab facility. The ramp will be the secondary access between the core lab facility and the 4850-foot level. 

The existing #6 Winze Production and Service hoists are both friction type hoists. They will be converted to a drum hoist operation to allow them to be used for Shaft refurbishment and dewatering. The #6 Winze operating cage is currently chaired (stored) on the 4850-foot level and one skip is chaired on the 4550-foot level. New drumhead shells will be attached to the drums, and new ropes wound on the drums. In this configuration, the hoists will act as winches. The cage and working conveyances will be reattached to access the #6 Winze Shaft for dewatering. Refurbishment of the #6 Winze will include the re-establishment of the loading pocket on the 8100-foot level. 

A new high-speed elevator will be installed between the 4850 and 8000foot level. This will require the excavation of a new hoist room on the 4850 level with rope raise. The #6 Winze will also service the dewatering platform for removal of water below the 4850 level. Dynatec Drawing (Attachment B) E771-200-02-D-203 shows the addition of the Auxiliary Hoist at the #6 Winze Headframe for the high-speed elevator.
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The new high speed #6 Winze will provide access to the high-speed auxiliary elevator in a manner similar to the Yates Shaft conversion as illustrated in the following diagrams. The elevator will be automated for 24/7 operation and centrally monitored in a manner similar to large industrial or commercial buildings.
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Dynatec Drawing (Attachment B) E771-200-02-D-204 provides the detail for the #6 Winze [image: image11.png]P
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Shaft changes. In addition to the installation of the elevator, the infrastructure upgrades will be made to provide long-range service support available for the core laboratory. 

Specific upgrades and refurbishment of the #6 Winze include:

1. The services, including electrical, compressed air, water, and communications will be reestablished.

2. Temporarily convert the production hoist and service hoist to winch hoists.

3. Drive access drift on the 4850-foot level to the location of the new high-speed elevator hoist room, excavate the hoist room, and drive a new rope raise for the new high-speed elevator. Install the auxiliary hoist for the high-speed elevator.

4. Inspect #6 Winze down to water level. It is not expected that the un-pumped water will result in any excessive corrosion of the Shaft steel above that which would have occurred had the Shaft been kept dry

5. Set up the floating barge with 250-horse power pump platform and suspend from skip. 

6. As the mine is dewatered, a series of temporary pumps will be staged until the shaft is dewatered down to the 6800-foot level. Two new 1000 horsepower pumps will be installed in the 6800-foot level pump room. Temporary pumps will continue to be used until dewatering reaches the 8000-foot level. Two new 700-horsepower pumps will be installed in the 8000-foot level pump room.
7. The existing manway will be removed and new services and guides for a high-speed elevator will be installed. The Auxiliary Hoist (high-speed elevator) will be installed complete with a 7-person ADA Accessible Elevator Cab. The cab will be installed in the manway compartment of the #6 Winze and will be automated for 24/7 exclusive use by science personnel. 

8. Inspect services and move the services in the manway compartment to the service compartment. New electrical services will be installed. The remaining services will be appropriately replaced or upgraded.

9. The main 12” dewatering discharge pipe will be inspected and pipe sections will be replaced as required. 

10. Re-establish Electrical Substations and provide power to pump rooms on 6800 and 8000-foot levels. 

11. Installation of Bulkheads on all inactive levels of the mine to isolate the #6 Winze from other previous mine workings. Doing so, will minimize ventilation requirements, reduce the oxygen supply to help prevent and help protect the lab from mine fires, control infiltration waters, and provide a safety barrier for sudden release of trapped waters from previous mine works.

12. Once refurbishment of the #6 Winze is completed, the loading pocket at the 8150-foot level will be refurbished and re-commissioned. The loading pocket is used to transfer rock to the #6 Winze Skips for transport to the Ross 4850 loading pocket.

Dewatering

The Production Hoist that will be installed in the #6 Winze will be used to raise and lower a crosshead from which the dewatering will occur through a floating deck with a 250 HP submersible pump. The floating deck will be installed in the North Skipping Compartment and will be set in place within the guides of the compartment. As the water recedes through pumping, the floating deck will travel down between the guides of the skip compartment in 200 feet increments, or to the closest level within that range. 
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At that point, a temporary sump will be set up where another 250 HP submersible will be installed which will become an intermediary pumping station. This will be done until a point is reached where 3 x 250 HP submersible pumps are pumping in stages for a total distance of 600 feet. At that point, a 700 HP stationary pump will be installed in a temporary sump, which will be capable of pumping a total of 600 feet vertical. The progression of submersible pumps will continue past this level in a similar fashion to the next 600 feet level. This system will be applied until the Shaft is dewatered to the 8150-foot level. 

Additionally, new permanent 1000 HP pumps will be installed in the 6800 foot level and two 700 HP pumps will be installed in the 8000 foot level as the permanent pumps when the dewatering is completed. 
The rehabilitation of the ramp will start on the 4850-foot level and progress as the water is lowered. Temporary ventilation will be provided through a series of fans located on the 4850 foot level from which vent tubing will be added as the rehab advances. As levels are intersected that have connection to the #6 Winze, the ventilation fans will be moved down to that level and ventilation will be advanced down the ramp from that new location. This system will continue until the mine is dewatered to the 8000-foot level. The mine will be dewatered in 13 months at an average of 7.2 feet per day, based on the project starting in January 2006.

Water Treatment

The Homestake mine is required by the State of South Dakota to treat all water released from the mine property. The existing water treatment system was designed to combine the processing of decant water from the Grizzly Gulch Tailings Facility location and the mine discharge water using a biological treatment processes. Prior to the cessation of pumping, the warm water from the underground mine was combined with the decant water from the Grizzly Gulch tailing facility to warm the inflow to a favorable temperature to optimize the biological process. 

As operations in the underground mine ended, Homestake replaced the warm water from the underground mine with steam injection to heat the decant water. Homestake will continue to treat the ponded decant water from the Grizzly Gulch Tailings Facility in a separate treatment facility until such time as Homestake and the South Dakota Department of Environment and Natural Resources (DENR) completes the reclamation of the Grizzly Gulch site. Grizzly Gulch Tailing Site will remain the responsibility of the Homestake Mining Company and will not be transferred. The existing water treatment facility will be transferred to the Homestake Underground Laboratory for use in treating the pumped water from the mine conversion process and core facility. 

A water quality investigation of the mine discharge water was performed by the South Dakota DENR. Samples were taken from various locations throughout the mine before the mine was closed. The results of this study conclude that the general quality of the mine water is good. It is anticipated that the temperature of the water produced in the dewatering process will need to be reduced prior to the release outside of the Homestake Lab. By the time the dewatering starts, the water is expected to be at a temperature of approximately 95 degrees Fahrenheit. The maximum allowable discharge temperature limit of 65 degrees Fahrenheit will be accomplished through a combination of cooling and mixing lower temperature waters. Once the mine is dewatered, it is expected that minimal treatment will be required.

CONSTRUCTION OF THE CORE LABORATORY FACILITY
Overview of the Core Laboratory Facility
Central to the development of the core facility is the provision of the utilities essential for the continued addition of large detectors without the requirement for significant upgrades or additions to the core facility.  

The analysis of cost indicates it is prudent to install the infrastructure systems at the projected maximum capacity during initial construction rather than return for the installation of additional capacity in the future. Furthermore, the capacity of services required during the various phases of construction normally far exceeds the collective requirements of the identified detectors.

The core design includes both the feasibility of converting the mine to the core deep underground laboratory and the analysis of efficiencies in the ongoing operating costs of the facility through appropriate modifications in the infrastructure systems to support the long-term core development of future detectors. 
The upgrade of the Yates Shaft, Ross Shaft, and #6 Winze provide the support to enable the construction of the core facility. The core facility is designed to include the utility service infrastructure to serve the science requirements and support the research for the various detectors proposed for the deep underground laboratory. Further, the core facility is designed to support, without significant additional cost, the insertion of future detectors and other experiments of differing purpose, size, and availability for inclusion in the laboratory.
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Three levels of excavations comprise the core facility. The excavations include the central core deep underground laboratory at the 7400-foot level and supporting excavations on the 7100 foot and 7700 foot levels. The core facility is designed for expansion in the general plane of the 7400-foot level, while also providing the ability to support experiments such as Earthlab at either the 7400-foot or the 8000 foot level and to serve as the base for future expansion of the laboratory to greater depths.

Noxious Gas Release and Ventilation

The ventilation system has been designed to supply the lab with sufficient quantities of fresh air. The design of the lab has considered that the exhaust for the lab will always be in the back north side. Therefore, in the event of a fire in the lab or accidental release of a noxious gas related to an experiment, the exit from the lab will be to the south, which will always be in fresh air. Evacuation from the mine will always be up the #6 Winze and out the Yates Shaft, which will always be in fresh air.

The Exhaust Raise has been designed so that exhaust gases can be drawn from the lab either up or down, depending on the relative weight of the gas to the weight of air. At this time, it is unknown whether there will be a potential for a heavy noxious gas to be released, however the design of the lab has made a provision for this.

Ventilation
The ventilation of the mine and Homestake Lab will include the construction of new Fresh Air Intake and Return Air Exhaust capabilities. Fresh air will be provided to the Yates and Ross Shafts via the Tramway connecting the two Shafts. As a result of the significant reduction in ventilation requirements for detector experiments, the core facility and associated construction activities, new, more efficient fans for mine ventilation will be installed. New 200 HP intake fans will be located in the Tramway supplying the Yates and Ross Shafts. These fans will be used to direct fresh air down each shaft separately. Natural gas-fired mine air heating plants will be installed at each air intake location to heat the fresh air as required during the winter months. Exhaust air will be removed from the core laboratory through a new 350 HP exhaust fan which will be added at the #5 Shaft.

The new fans will serve as the primary source of ventilation and reduce the ongoing operating cost of ventilation for the core facility. Existing surface ventilation infrastructure including the 3000 HP Oro Hondo Fan and the 2 700 HP Kirk Fans located at the Kirk Adit will be used during construction and then placed in a standby mode for further analysis as the core facility is fully commissioned.

The total capacity of the ventilation system is 450.000 cfm. This volume of fresh air will allow for full operation of the science facility as well as allow adequate fresh air for construction or expansion of the facility.

The ventilation system will be designed to allow full volume modulation so only the required ventilation volume will be in use at any particular time. This will optimize heating, cooling and power requirements as well as costs.

The ventilation system is designed so the science facility is always under positive pressure. 

The exhaust air will be routed via the various old mine workings, including the #4 Winze to the #5 Shaft. The #5 Shaft is the principal exhaust airway. 

During the reopening of the mine, construction crews will install shotcrete ventilation bulkheads in the Yates, Ross and #6 Winze Shafts at each level to provide an airtight seal and prevent fresh air from entering the old workings. This sealing of the unused drifts will reduce the need for excessive ventilation and will also mitigate the potential for mine fires within the mined out areas.
Hazardous Material Release, Containment and Removal

With potentially hazardous fluids used in experiments, provision has been made for released hazardous fluids to be directed towards a containment area on the 7700-foot level. The spill would flow into a sump in the lab that would direct the fluid through a pipeline to the Exhaust Raise that has a 6” insulated drain line. From the Raise, the fluid will be directed to an emergency containment area located in the exhaust way of the level where it would be stored until it can be discharged from the mine.

Fire Prevention and Containment

An important consideration in planning of the lab construction will be fire prevention and containment. The lab will need a sprinkler system installed so that the fire can be contained with a sprinkler system. Water will be supplied through a gravity feed from the reservoir to the 7400-foot level through a 6” pipeline in the Exhaust Raise. 

The lab will also be provided with a stench-gas warning system installed for release into the fresh air system in the event of a fire in any location within the mine. The mine will be required to have this system in place during both construction and operation phases. 

The fire containment will also be accomplished through a series of airtight ventilation bulkheads. Additionally, the installation of the fire suppression system will include the appropriate use of suppressants.

7100 Foot Level Excavation

The excavation at the 7100-foot level will provide the ability for the exploratory geotechnical core drilling to guide the development of the central 7400-foot facilities and the ability to plan for the continued addition of future large detectors.  Additionally, the drift excavation at the 7100-foot level serves as a major component of the exhaust ventilation system and supports the life-safety requirement to expedite the purging of any noxious or other unacceptable gaseous products from areas of the core laboratory.
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The excavation on the 7100-foot level will begin as soon as the dewatering process lowers the level of the water below the existing entrance to the #6 Winze. The excavation will consist of a 15’w x 15’ h drift driven northwest from the #6 Winze for a distance of 1047 feet. Access to the level will be through the refurbished main ramp from the 4850-foot level. This drift will serve two purposes:
1. It will provide access above the 7400-foot level from which geotechnical drilling can be performed near the planned locations of the major lab locations. The drift will be constructed with a series of core drilling stations located to the side of the major construction path of the drift to accommodate the use of core drilling equipment. Information from this geotechnical drilling will allow geologists to make adjustments to the final locations of the lab facilities, if required, in addition to specifying final ground support requirements.
2. It will provide a level above the lab on the 7400-foot level from which an 11-foot diameter borehole will be excavated which will be used to draw exhaust ventilation from the core lab.
Dewatering and shaft rehab will continue as the excavation of this drift occurs. It is planned to store the waste produced from this excavation in the many available openings on the level.

This drift will be driven with standard ground support installed which will include 8’ resin grouted rebar installed on a 5’ x 5’ pattern.  Four-inch shotcrete and 12” floor concrete will be installed during lab construction. 

7400 Foot Level Excavation

The plan for the core facility is provided in Drawing E771-200-02-D-201. 
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Once the dewatering has reached the 7400-foot level, excavation will commence and will include the slashing of the existing 9’ x 9’ drift to the northwest of the # 6 Winze to the required 15’ x 15’ dimensions. This drift will then be extended for approximately 840 feet through the center of the lab facilities. From this point, the drift will be driven an additional 280 feet to the Ventilation Raise location. 
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Utilities, including ventilation, services, and other essential support activities will be delivered to the core facility through the central 7400 foot level drift. Ventilation will be from the entrance to a central air filtration and the 290-ton air-cooling unit and exit through the 11-foot diameter raise to the 7100 foot and 7700 foot levels.

The excavation at the 7400-foot level will provide for the emergency holding of liquid or heavier than air gases from a detector leak or unanticipated waste from an experiment into holding sumps for recovery and appropriate disposal.

The design of the core facility combines the requirements of the International Building Codes for access to protected fire rated spaces, such as in university offices and research buildings with the requirements for access to mine refuge chambers. In the event of an incident, all personnel will have immediate escape access through fire and explosion-rated exit ways that will connect with mine rescue chambers appropriately equipped to support personnel in accordance with Mine Safety and Health Administration (MSHA) codes. 

It is intended that the primary mine escape route from the core laboratory will be up the #6 Winze to the 4850-foot level, across the 4850-foot level to the Yates Shaft and up the Yates Shaft. The secondary escape route will be provided by the Ramp System to the 4850 foot level and then to either the Yates or Ross Shaft.

Emergency Refuge Stations will be constructed on the 7400-foot level. Refuge stations will be provided in the path of fresh air, and have their own independent supply of fresh air. They will be adequately stocked with emergency supplies such as food and fresh water. Communications with the refuge station will include telephone, radio, and data. Refuge stations will be located as needed along the Ramp System.

As required by law, mine rescue teams complete with all necessary mine rescue equipment will be put in place for the construction and conversion. It is planned to utilize the existing mine workforce for this purpose. The required number of individuals will be assembled and trained to the level required to be a practicing mine rescue team. The team will need to meet regularly for refresher training and practices to ensure that they can provide effective mine rescue capability for the conversion. Should it be necessary, additional back up mine rescue teams may be made available through MSHA.

Additional excavations at the 7400-foot level will include the following: 

	Name
	Dimensions (feet)
	Volume (cu. ft)

	
	Length
	Width
	Height
	

	Equipment Car Wash
	33
	26
	26
	22,308

	Air Filtration and Cooling
	100
	20
	15
	30,000

	Electric Utilities
	82
	33
	26
	70,356

	Wash/Change Room
	33
	26
	16
	13,728

	Refuge Station/Cafeteria
	66
	50
	15
	49,500

	Total
	
	
	
	185,892


Ground support in the above excavations will include both load bearing and non-load bearing fixtures, and consist of only the support, which is required during the excavation. This will include 8’ resin grouted rebar installed on a 5’ x 5’ pattern in addition to 20’ cable bolts installed in some of the larger excavations. Final construction will include 4” of shotcrete around the perimeter of the excavation and 12” of concrete on the floor.

Waste rock disposal will start with available openings on the 7400-foot level. Once the dewatering is completed and the loading pocket in #6 Winze is refurbished, waste muck will be disposed of through the #6 Winze and Ross hoisting system.

There are several locations available for disposal of the waste rock at the surface. These locations will be permitted as necessary.

7700 Foot Level Excavation

The core laboratory is designed to accommodate additional detectors using all the infrastructure services as provided on page 42.
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Excavation on the 7700-foot level will commence following the completion of the excavations on the 7100-foot level, along with the dewatering to this elevation. The existing access on the 7700-foot level will be slashed from the existing 9’ x 9’ drift to 15’w x 15’h. This access will then be extended for a distance of 830 feet to reach the location of the base of the ventilation raise. The excavation on the level will serve two purposes:

1. It will allow for the exhaust of heavier than air gases that could be created in the event of a failure within one of the labs.

2. It will serve as a conduit for leaking liquids to be directed towards a containment area on the 7700-foot level, away from the lab facilities on the 7400-foot level.

This drift will be driven with standard ground support installed which will include 8’ resin grouted rebar installed on a 5’ x 5’ pattern. Shotcrete and floor concrete will be installed during lab construction. 

Exhaust Raise  

Once the 7700-foot level has been completed, an 11’ diameter raise, will be excavated from the 7700-foot level to the 7100-foot level. The Raise will be driven with a Raise Bore machine, which performs the task by first drilling a pilot hole from the 7100-foot level to intersect the 7700-foot level. Once the pilot has broken through, an 11’ diameter reaming head is attached at the breakthrough, and the pilot is then reamed to its final dimensions. Waste rock drawn from the breakthrough location will be removed from the mine via the #6 Winze/Ross hoisting system. Ground support, shotcrete, manway, and services will be installed during lab excavation and construction. This raise will intersect with the 7400-foot level ventilation drift.

Life-Safety Support Facilities 

Life-safety will be the foremost concern at the Homestake Underground Laboratory. Several approaches will be used to ensure the safety of the laboratory staff:

1. A central monitoring system will continuously test mine air for combustion products such as carbon monoxide, and vapors from organic solvents. The central monitoring system will also be connected to fire detectors and fire alarms

2. A stench gas system will provide for the notification of all personnel in the event of a situation requiring evacuation of the laboratory. Should an emergency occur, a harmless agent with a distinctly noticeable odor (ethyl mercaptan) would be introduced into the supply side of the laboratory ventilation system. Upon sensing the odor of the air additive, all personnel will be required to evacuate the facility. This method effectively notifies all members of the staff of an emergency situation, regardless of the accessibility of staff members by wired or wireless communication devices.

3. The construction of secondary egress routes from all underground openings. Egress routes will be towards the supply side of the ventilation system.

4. The exhaust ventilation system is designed to carry fumes and vapors away from occupied areas of the laboratory

5. The construction of emergency refuge stations, which can be sealed off from contaminated air in the underground workings. The refuge stations will have their own self-contained air supply, adequate stores of food and water, and independently powered communications systems. 

6. All personnel working in underground areas will be required to carry, at all times, an MSHA-Approved Self-Rescuer breathing apparatus. This device removes carbon monoxide from air before it is breathed into the user’s lungs. The self-rescuer unit functions for 60 minutes, allowing the user to escape to the surface, or to a refuge station, in the event of an underground fire. 

7. Facilities will be established to contain chemical contaminants in the event of an unplanned release. The contaminants can then be removed from containment for appropriate disposal. 

Other Infrastructure – Basic Facility Construction

Power Distribution and Other Utilities

The Homestake Mine has received three separate and redundant sources of electrical power from the Black Hills Power and Light power grid. The intention is to continue this multiple source of power to assure the safe operation of the Homestake Underground Laboratory. The Authority will negotiate the most favored power rates, including the availability of federal electric power to the State as an agency of government. 

Underground power is supplied to the Ross and Yates Shafts from three substations located on the surface: the East Power Substation, the Ross Power Substation, and the Oro Hondo Power Substation. The Ross and Oro Hondo Substations provide power to the Ross Shaft. The East Substation supplies power via the Yates Shaft to a substation at #6 Winze on the 7700-foot level. 

The power needs of the converted facility will be considerably less than what was required for the mine while it was in operation. The existing infrastructure provides an excellent base from which required power for the core laboratory facility can be obtained. The existing surface electrical distribution power system has been maintained for the conversion to the core facility. The existing surface infrastructures including power lines, transformers and switching units will be utilized for the conversion. 

Additionally, emergency generator sets will provide back-up power for the operation of the shafts and the core facility in the event of a major wide-area system failure. The generators will be strategically located to ensure that life-safety needs are provided.

Mine Heating
During the winter months, mine air heating will be kept to a minimum, as requirements for cooling at depth will create a significant energy demand. Heating will be supplied through gas-fired heaters located at the Yates and Ross intake areas and will provide heating capacity to raise the air temperature to 34 degrees Fahrenheit. A 7 million Btu heater will be required at the Yates Shaft intake and a 26 million Btu heater will be required at the Ross Shaft.

Mine Air Conditioning 

Mine air conditioning will be required below the 4850 level during the shaft refurbishment and excavation stages at the various levels. A 290-ton chilling unit will be installed for permanent core laboratory air conditioning on the 7400-foot level. During construction, a number of 30-ton chillers will be used to provide conditioned workspace and relocated as the conversion work progresses.

Mine Communications
As a part of the renovation of the Yates and Roth Shaft and the #6 Winze, the communication systems will be upgraded. The existing voice communications will be upgraded to current technology. All data communication cables into the mine currently originate from the main computer system in the Homestake Administrative Building. Until the new Science and Administration Center is constructed, it is planned to continue with this system. The fiber optics cables used are 24 pair, 62.5 micron, multi-mode, T-base 10. Fiber optic systems will be expanded to provide an extensive network for communication with future detectors and other experiments.

Mine Monitoring and Mine Control Systems

A central monitoring and mine control system will be upgraded to current command and control technology to insure the safe operation of the overall facility. Mine security and mine rescue provisions are included in the conversion design. 

Surface Buildings and Facilities
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Homestake Mining Company will transfer to the Authority the surface buildings and facilities to support the underground mine conversion and the Homestake Underground Laboratory. The principal science center for the Homestake Lab will be at the Yates site, and the principal mining and maintenance center will be at the Ross site.

The main entrance to the Homestake Underground Laboratory will use an improved Ellison Road. The current main entrance to the mine through the city of Lead’s housing areas will become an emergency entrance. The site will have controlled access at all times. Security systems will provide laboratory staff scientists and construction maintenance staff with controlled access to the Homestake Lab properties. Security gates, fences, monitors, detectors, and barriers will be installed as warranted. Visitors will be screened to enter the site. 

During the construction phase the former warehouse, foundry, drill shop, and machine shop will be used to support the construction operations. The Ross Dry House, machine and maintenance shops will be available to support the construction. 

Initially, the existing Ellison Boilers will be recommissioned to provide heat to the buildings of the Yates site. As renovation of the buildings at the Yates site occurs, the Ellison Boilers will be replaced by more efficient local heating units to reduce the operating expenses for the laboratory.

The Homestake Administration Building and the Yates Dry House will be designated as the headquarters for the science administration of the Homestake Laboratory. Initially, the three floors of the Yates Dry House will be renovated to provide offices, meeting rooms, housing and educational areas for the personnel associated with the deep underground science program. A renovated Homestake Administration Building will provide the facilities for the Office of the Director of the Homestake Underground Laboratory and associated staff.

In the future, with the addition of detectors and other experiments, there will be a need for the construction of a new Science and Administration Center for the laboratory. 

Other Utilities

The conversion provides for appropriate domestic water, sewage, compressed air and other utilities required during both the construction and long-term operation of the Homestake Lab.

Lab Construction
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Following the completion of the core laboratory construction, the core facility will be ready for the addition of the first detectors chambers or other experiments at the 7400-foot level. For the purposes of this report, the first chamber has been demonstrated as a lab opening that will be 252’l x 66’w x 55’h with an arched back. 
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The excavation of the General Purpose Lab (core facility) would commence with a 15’w x 15’h access drift driven on both the southwest and northeast sides of the lab. The southwest and northeast sides would then be extended for a distance of 125 feet to the southeast. The lower access would be driven through the center of the lab to the northeast, and will connect with the northeast access close the vent raise. An incline would be driven from the Main Access drift to the upper elevation of the large lab. From this incline, an access would be driven along the northwest side of the lab from which an entry will branch off into the top of the lab. The excavation of the top 15 feet will be excavated from the upper access on the northwest side, and the bottom 40 feet will be benched through the access on the southeast side.

Ground Support installed during the upper level excavation would consist of 8’ resin grouted rebar installed on a 5’ x 5’ pattern with welded wire mesh. Long cable bolts would be installed in the back on an 8’ x 8’ pattern, and 4” of shotcrete will be installed over the bolts and screen. Rockweb would be applied to the surface of the shotcrete and concrete to provide a barrier against radon gas emission. The bottom wall perimeter would have similar ground support installed, with the exception that the cable bolts in the walls will be 20’ in length. The floor of the excavation would be constructed with 12” of reinforced concrete. 

Before the bottom 40 feet is benched an overhead crane would be installed for the length of the room and will have a capacity of 10 tons.

During the excavation of the lab on the 7400-foot level, final ground support consisting of 4” of shotcrete on walls and 12” of concrete on the floor would be applied to the excavations completed on the 7100-foot level, the 7400-foot level, and the 7700-foot level. Final construction within the Exhaust Raise would also be performed at this time and would consist of 4” of shotcrete applied around the wall perimeter and a steel manway with pipes and emergency electric cables within its full length. 

Following the completion of excavation with full ground support and concrete floor, the core facility would be ready for science equipment construction and installation.

Future Expansion – Additional Laboratories
The excavation of future labs on the 7400-foot level would be accomplished by developing new entries from the southwest side of the #6 Winze on the 7400-foot level that would be driven north to access the northwest side and east to access the southeast side.

Drawing E771-200-02-D-201A shows a conceptual layout of future labs on the 7400-foot level. 

All excavation would be done outside the science area and would not interfere with operating experiments. Concrete bulkheads would be installed to provide a barrier between the lab and new excavations to prevent interference during breakthrough. 

[image: image22.jpg]-

Future Expansion

3 —_— \Constmnion Drift
S/ -

Continued Normal Laboratory
ration With Construction

-—
= m
—— Future Expansion
—




The core facility system has been designed to assure that the basic services to the lab can be adjusted to future demands. The most expensive cost of the development of the conversion is the requirement of refurbishment and the upgrading of the primary shafts.  The labor costs for these shaft activities are balanced between the upgrade of the electrical, pumping of water, and the provision of compressed air and related services required for the mining construction with the addition, at the same time of the shaft upgrade, with any future requirements for the expansion of the laboratory.  The upgrade to the primary shafts includes the refurbishment and addition of improved access to the service compartments of each shaft to facilitate the addition of infrastructure capacity or the transition to future new technologies. The need for the infrastructure services to support the mining construction activities far exceeds the projected future infrastructure requirements of the projected entire Science Program.  

Once the services are provided, as necessary for the core construction, the basic utilities and infrastructure services are available for expansion.  Any special requirements of a particular Science Program expect to be addressed in the program, but the capability to respond to special needs is included as an overall design goal of the core laboratory. 
A primary consideration in the design is the cost of installation of infrastructure capacity for future expansion while minimizing the cost of operations.  Emphasis has been placed on the use of equipment of the most efficient size and operating cost.  The design provides for the addition of units of additional air conditioning and ventilation as may be required for future expansion.  Where appropriate to decrease overall operating costs and to meet life-safety requirements, variable speed fans will be installed to adjust ventilation quantities as required. Power and utilities will be sized to allow for expansion. Should additional demands be made to the system, it will be possible to add to the infrastructure without affecting the operation of experiments already in place. 

It is intended that access for excavation and construction crews will be through the #6 Winze. At this time, the scientists will be using the auxiliary hoist exclusively and will be disembarking at the 7400-foot level through the east end of the station. Construction crews will disembark through the west end and should not interfere with the science personnel.

There are several options for the disposal of the rock removed in the construction of the large detector chambers.  The South Dakota Department of Environment and Natural Resources has provided four potential disposal sites that are the priority locations for waste rock disposal.

Summary of Underground Conversion Costs

Homestake Laboratory Science Education and Visitors Center
The Homestake Laboratory Science Education and Visitors Center will be constructed over the improved Ellison Entrance Road at the west end of the Yates complex. The center will include the former Ellison Hoist Room, the Ellison Maintenance Shop, and the current location of the city maintenance shop for Lead. 

This location will provide an exceptional opportunity to combine the historic traditions of the Homestake mine and the exciting opportunities from science developments of the laboratory. This center will be a facility of the Authority in cooperation with the City of Lead, the science operations of the laboratory, and the State of South Dakota. The funding for the development and construction of the Homestake Laboratory Science Education and Visitors Center is outside the scope of this proposal.

Proposed Budget for the Conversion of the Homestake Mine to the Homestake Underground Laboratory

South Dakota’s offer to the science community is to use the capability of the South Dakota Science and Technology Authority to issue bonds to acquire the full funding necessary to expedite the conversion of the Homestake mine into the much-supported deep underground research laboratory. Homestake has already been identified as the most appropriate site for the deep underground laboratory. In response to that decision, South Dakota has made a significant investment to clearly establish that the conversion of the Homestake mine to the deep underground laboratory is feasible.

This proposal and budget contemplate an innovative approach to financing the project for one compelling reason – the urgency to act quickly to protect the physical assets that make the conversion possible at a significantly reduced cost over any other alternatives. There is a definite cost associated with delay while possible consideration is being given to reversing the previous decision of NSF regarding Homestake and the possible reopening of the site evaluation process.

The Homestake Mine is in optimal condition for conversion to the deep laboratory. While there is the normal process of water flowing into the mine, the level of the water in the mine at present is not a significant concern. Continued delay will result in the water rising to the level where needless serious damage to currently usable equipment will occur. Additionally, Homestake has prepared the hoists, electrical, water, and control systems for appropriate processing for reuse, but delay will lead to significantly increased recommissioning costs for the conversion.  

Years of potential delay with the consideration of unproven sites could cause the scientific community to lose the most optimal site for the deep underground laboratory. The South Dakota offer will make a site available in two years for the installation of detectors and other experiments. Further, the cost of the decision to create an underground science program at Homestake is well within the increase in funding provided to NSF.

In order for South Dakota to issue the bonds for immediate construction, it is necessary to demonstrate a qualified source of repayment such as NSF. While South Dakota proposes to share significantly in the cost of the conversion of the mine, it seeks the assistance of the science community in requesting the NSF to consider the South Dakota offer as an alternative approach to the provision of the deep laboratory.  

Specifically, NSF is asked to make the decision to commit to deep underground science in response to the extensive and broad justification of the need through the notable studies, reports, and workshops supported by NSF and the Congress. NSF is requested to provide a guaranteed grant to the Authority over the course of the next five years in an amount sufficient to repay the bonds issued by the Authority.

The budget is provided in three major parts:

1. The cost of the conversion of the mine to the underground laboratory with the ability for the long-term addition of detectors and other experiments. The cost estimate for the underground conversion was completed by the Dynatec Corporation, one of the World's leading mine construction organizations. 

The cost of the conversion of the mine to the core laboratory facility is $78,960,885. The underground design included the ability to add the detectors required to provide the science program.  The core laboratory design will provide the infrastructure to support the detectors identified in the science portion of this overall proposal.  As discussed in greater detail in the following sections, the core laboratory design will enable the addition of future detectors without infringement on the operation of existing experiments.  

While not included in this proposal, as an example of the capability of the core laboratory, the feasibility design included the determination of the cost of $21,138,428 to construct a large 252’L x 66’W x 55’H detector chamber as the first addition to the core. It is anticipated that the cost of this chamber will be included in the science program of the laboratory. 

The cost of renovating the surface buildings to support the operation of the science program at the Yates Shaft site is $3,558,083.  As discussed in the following sections, these renovations include the conversion of the Yates Dry House to an education center, offices, and housing for the science participants, along with the renovation of the existing administration building as the Administrative Center for the Laboratory Director and staff.  There are also improvements in roads and the security of the laboratory site.    

2. The cost of the requirements for the transfer of the mine and associated facilities to the Science and Technology Authority, including insurance, are described in detail under the contract section of this proposal. They include

a. A $10 million Indemnification Fund whose purpose is to assure Homestake that funds will be immediately available to satisfy any claims against Homestake as a result of the Laboratory’s construction or operation without requiring additional legislative action or appropriation. That level of funding is to be maintained until five years after the Laboratory has closed, at which time any remaining funds may be disbursed as directed by the Authority. Apart from the terms specified in the contract, Homestake will have no interest in, or control over, this fund.

b. Additionally, a $1 million Closure Fund will be created to assure that funds will be available to provide for an orderly closure of the facility once experiments have concluded. Of that amount, $800,000 will be provided by the State and $200,000 by Homestake. The funds will be deposited in an interest-bearing account.

c. The State has agreed to provide up to $500,000 to reimburse Homestake for its legal and technical expenses related to the transfer of the mine.

d. An Insurance Deductible Management Fund will be developed with an initial allocation of $5,000,000 and subsequent allocations from experiments placed in the laboratory. When the fund exceeds the cost of insurance and the maximum deductible, the excess funding will be returned to the detector experiments pro-rata over time.

3. The significant contribution of $14,300,000 on behalf of the State of South Dakota offsets the costs of the transfer of the mine to the Authority.  South Dakota will pay for the Indemnification Fund, its part of the Closure Fund, and insurance and Authority operations for this project.
4. The Authority is evaluating proposals from companies to prepare bonding packages that sell bonds, and charge the Authority a fee for their services and include an interest charge for the funding that will be provided to pay for the construction.  South Dakota maintains many bonding activities to construct facilities and this program will operate similar to the existing programs.  A final cost for the bonds will be provided at the time of submission of the proposal to assure that the best conditions of bonding are available.  When the project is approved, then an update on the cost of bonding will be completed to again assure the best possible bond costs.

5. The budget provides a contingency of 15 percent.  When the project is approved, the State of South Dakota will evaluate the option of a fixed price construction contract and the negotiation of cost containment.  The contingency provides the base funding to assure that the State of South Dakota can guarantee NSF a fixed cost and schedule of the project.  

6. The overall estimated cost of the construction of the laboratory, is $ 125,713,083. The cost to NSF will be $101,413,083 requested to pay back the construction bonds by providing a contract to the Authority payable yearly at one fifth of the overall final cost.

7. While not included in the budget for this proposal, there will be need to provide funding for the Authority to provide the services required as the condition of the transfer of the mine and the provision of a safe and compliant laboratory operation.  A projection of the continuing expenses for the operation of the Homestake Underground Laboratory is expected to be reimbursed. The design of the laboratory placed special emphasis on providing a safe and efficient operating environment with continuing expenses equivalent to an automated and centrally controlled industrial research laboratory.

Budget Overview  

Bonds

1. Mine Conversion to Homestake Underground Laboratory
a. Underground Laboratory Conversion


$78,960,885

b. Surface Laboratory Conversion


  $3,558,083










         $82,518,968

2. Requirements of Transfer of the Mine to the Authority
a. Closure Fund





     $200,000

b. Property Transfer Expenses



     $500,000

c. Insurance Deductible Management Fund

  $5,000,000

  


Subtotal
  





$5,700,000

State Dollars

3. State Costs to transfer the Mine to the Authority
a. Indemnification Fund




$10,000,000

b. Closure Fund





     $800,000

c. Closure Fund
Insurance Premiums and Authority
  $3,500,000

Subtotal

         ($14,300,000)

Federal Dollars

4. Federal Appropriation to maintain the integrity of the mine                      
a. Congressional authorization for conversion 

  

$10,000,000

Preliminary Project Cost





                      $125,713,083

                      Does not include the possible addition of the 

                        Science Program First Detector Chamber at a

                        cost of $21,138,428


 Preliminary Project cost of bonding     



           
          $101,413,083
5. Request to NSF – Provide a Contract Grant over the          
five years of the project
        

Conclusion

The closed Homestake mine offers the science community three opportunities. First is the ability to provide a deep underground laboratory with access to the 7400-foot level and below. Second is the ability to provide a large volume of exceptional rock capable of supporting the chambers needed today and allowing for deeper expansion in the future. Third is a state government that is prepared to support the science community by expediting the construction of the laboratory and by facilitating the early insertion of detector experiments.

The ability to utilize the 8000 foot depth and to access the incredibly strong rock for conversion to the underground laboratory has been the subject of much discussion. The following elements clearly make the Homestake Underground Mine the optimal choice for the deep underground science laboratory:  

· An agreement is in place for a contract to transfer all ownership and liability from Homestake Mining Company and Barrick Gold Corporation to the South Dakota Science and Technology Authority upon the funding of the conversion.
· The Authority, with the statutory and financial support of the State of South Dakota, will guarantee the cost and delivery schedule of the Homestake Underground Laboratory construction through the completion of the locations for the insertion of the first detector. 

· A design feasibility study has been completed by one of the world’s leading mine construction companies. It indicates that the mine can be converted to meet all published requirements for the deep laboratory. This design details the conversion of the closed, sealed, un-pumped mine with the old mine infrastructure to upgraded research quality facilities with specific costs and a completion schedule of insertion of the first detector in months.

· The willingness of the State of South Dakota to join with the Scientific Community, under the aegis of the NSF, to expedite the use of the laboratory to begin scientific studies by utilizing the capability of the Authority to issue construction bonds supported by a five year guarantee of the NSF.
South Dakota deeply respects the extraordinary mandate of the science community expressing the need for a deep underground research laboratory as established through the studies and reports of the National Academy of Sciences, the International Workshop on Neutrinos and Subterranean Science (NeSS 2002), and studies of the many other distinguished committees and groups. 

The state is ready, willing, and able to make it happen. 

Historic Background

Homestake has operated the Homestake Mine in South Dakota for more than 120 years. Active mining of the underground mine ended in 2001. Since that time Homestake has been conducting reclamation and closure activities. The underground workings at the Homestake Mine are vast, with more than 300 miles of underground tunnels and shafts which reach, at some points, more than 8000 feet below the surface. Surface facilities are also extensive, and include buildings, hoists, warehouses, and shops. 

Underground scientific research has been conducted in the Homestake Mine since 1965, when Professor Ray Davis, Jr. of Brookhaven National Laboratories constructed a neutrino detecting experiment in an underground laboratory excavated by Homestake. In 2002, Professor Davis was awarded the Nobel Prize in Physics for his studies of solar neutrinos, including the Homestake research.

In September 2000 Homestake announced that the mine would be closed at the end of 2001. Shortly after that announcement, a group of scientists began studying opportunities for further underground research at the Homestake Mine. South Dakota entered into discussions with Homestake and individuals in the scientific community about the possible donation of property at the Homestake Mine for an underground laboratory. 

In June 2001 an initial proposal for an underground research facility was submitted to the National Science Foundation (NSF). Studies by the National Science Foundation and other independent groups of scientists have determined that the Homestake Mine is the most favorable site for an underground scientific laboratory. 

Homestake and South Dakota agree that the Homestake Mine is not suitable for construction and operation of a modern scientific laboratory without substantial investment in new infrastructure, including rehabilitation or replacement of the existing shafts and excavation of new underground chambers to house experiments. The changes required for the laboratory will substantially and permanently change the mine property. The new laboratory, which will be used by research scientists, academia, and students, and may be accessible to the public, will present new and different risks from those presented by a closed and vacant underground mine. In the fall of 2001 Homestake agreed to donate the underground workings for the laboratory and certain surface facilities to support the laboratory provided that:

· necessary funding and approvals were obtained for construction and operation of the laboratory, and 

· Homestake was released from any future liability that might result from the construction and operation of the new laboratory. 

Initially, it was expected that federal legislation would be required to provide that protection. Legislation was passed by the Congress at the end of 2001 but was unworkable and unacceptable to Homestake.

In the spring of 2002 South Dakota began discussions with Homestake seeking an alternative means to acquire the property and provide the necessary protection from future liability through state law. As those discussions progressed, Homestake continued its reclamation and closure activities, focusing its efforts on those portions of the Homestake Mine other than the Laboratory Property. These other portions represent the vast majority of reclamation to be conducted at the Homestake Mine. To date, Homestake has spent tens of millions of dollars on such reclamation and closure. 

Closure activities in the underground mine included cleanup and inspection of all of the safely accessible shafts and tunnels. Waste materials, equipment, fuels, solvents, and other chemicals—including the original neutrino experiment—were removed from the underground mine. 

The underground cleanup and closure activities were extensively documented. The South Dakota Department of Environment and Natural Resources conducted several inspections of the underground mine as closure activities were being completed and also reviewed the closure plan and documentation prepared by Homestake. 

Thanks to the knowledge gained through the closure process, including the state inspections, Homestake and South Dakota have been able to assess the potential risks associated with the donation and conversion of the property accurately. 
In July 2003 closure activities associated with the underground mine were completed and the underground mine was closed. Closure activities involving portions of the Homestake Mine other than the Laboratory Property are ongoing.

In June 2003 the NSF identified the Homestake site as the preferred location for a potential deep underground laboratory. In response to this announcement, Governor Rounds created, and the State funded, the Homestake Laboratory Conversion Project. The Governor provided three charges to the project: 

· To provide support to the scientific community in preparing for the submission of their proposal to the NSF for their conversion of the Homestake Mine to their deep laboratory, 

· To prepare the legislation necessary for the creation of the South Dakota Science and Technology Authority, and 

· To complete the transfer of the mine to the Authority

Homestake has worked cooperatively with the Conversion Project Office, providing data and support. Homestake has implemented certain recommendations from the Conversion Office and its contractors to protect the main shafts from deterioration while the process of developing and funding the laboratory proposal proceeds. Homestake has continued to support the Conversion Office as it works with the scientific community to prepare a proposal to the National Science Foundation.

Subsequently, the Homestake Laboratory Conversion Project has demonstrated the feasibility of preparing a core facility to expedite the development of the detectors and other experiments required by the scientific community. These efforts have led to joint proposals from the State of South Dakota and the science community. The proposal from the State calls for the use of bonding capability of the Authority, with a funding guarantee from the NSF, for the construction of the core conversion. The proposal from the science community deals with the scientific operation and management of the deep laboratory.

In the fall of 2003 Homestake and South Dakota agreed that the issues relating to the donation of the property could be resolved through state action, including the creation of the South Dakota Science and Technology Authority to receive the property from Homestake and then manage it for scientific research. 

On February (date expected February 10, 2004), 2004, Governor Rounds signed the legislatively approved creation of the Science and Technology Authority and the transition of the Homestake Laboratory Conversion Project to the Authority.

The Operation and Management of the South Dakota Science and Technology Authority

The South Dakota Science and Technology Authority will have the responsibility for owning, operating, and managing the conversion of the Homestake mine to the Homestake Underground Laboratory for the State of South Dakota. 

The Authority is designed to sustain a culture of risk management that effectively minimizes the possible occurrence of events that could lead to an unacceptable life-safety or environmental incident. The Authority will be responsible for developing the culture of life-safety for the operation of the laboratory in collaboration with the Science Program of the laboratory.  Although the Authority will make the underground facility available for development and use by the scientific community, it will remain legally responsible for assuring the safety and integrity of the facility. The Authority will provide appropriate oversight through legislation and rules to assure that all uses of the facility complied with applicable life-safety, environmental and other regulatory requirements. 

The proposed implementation of the Authority is illustrated in Figure 1, with operations under the control of a bipartisan seven member Board of Directors appointed by the Governor of South Dakota for specific, staggered terms of service. The Board of Directors of the Authority will employ the Executive Director of the Authority. 

The Authority will administer the transfer of the mine, including the management of the designated funds, the purchase of insurance, and the preparation, processing, and issuance of bonds for the construction and operation of the laboratory. 

The Authority will provide for the operations and maintenance for the Laboratory, including providing 24/7 access for the scientists to their research laboratory through an automated high- speed clean elevator in the Yates Shaft. It will then connect to a clean transport on the 4850-foot level, to a similar automated elevator in the #6 Winze to the bottom of the laboratory. 

The Authority will assure the maintenance of all infrastructure facilities required for the operation of the detector laboratories including life-safety systems and procedures, rescue, shaft operations, electrical, pumping, ventilation, air, water, waste removal, and the response to and management of any incidents that may occur in the operation of the laboratory.  

The Authority will have the capability to respond to other opportunities for the development and enhancement of science and technology. An Underground Laboratory Science Education and Visitor Center is planned. It will be funded separately from this proposal. The new Center will be located on a site overlooking the historic City of Lead. The Center will also serve as a science and mining exhibit hall and a resource for educational outreach.
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Figure1 : South Dakota Science and Technology Authority


The Authority will remain separate from the Science Program of the Homestake Underground Laboratory, but will operate in close collaboration and support with the Director of the Homestake Underground Laboratory and the staff of the Science Program. 

The Authority anticipates providing the laboratory through a management contract to determine the appropriate services and oversight of the collaboration with the Science Program for the operation of the laboratory. It will be the responsibility of the Board of Directors of the Authority to implement the legislation creating the Authority. Additionally, the Board of Directors of the Authority, in consultation with the Science Program, will provide the life-safety, compliance, and liability management provisions required of the operation of the laboratory facility. The Board of Directors of the Authority, with oversight from NSF, will have the responsibility of maintaining a cooperating relationship that assures that the laboratory provides the needs of the Science Program while also assuming the safety and integrity of the facility. 

The Authority will provide a Manager of the Operations and Maintenance for the Homestake Underground Laboratory who will be located at the Ross Shaft.  It will be the primary objective of the Authority to assure that both the NSF and the Science Program are successful in the development of the many aspects of the laboratory as the center for the deep underground science research.  The establishment of a management contract by the Authority to provide services and the provision of adjudication through the Board of Directors of the Authority will include the recognition of whatever management organization and structure as selected by the Science Program.

The Authority will have broad capabilities to assist the development of the science and technology resources throughout South Dakota. Initially the Authority will focus on the conversion of the underground mine into a facility for use by the scientific community.  

South Service Compartment – Location of High Speed Elevator to 4850 feet level





Auxiliary High Speed Elevator Location Between 4850 and 8000 feet level
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