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1. Program Name:  An Accelerated Inventory and Reclamation of Abandoned Mineral Mines in Virginia:  Virginia Department of Mines, Minerals and Energy, University of Virginia and Radford University.
2. Administering Agency:  Virginia Department of Mines, Minerals and Energy
3. Contact Person:  Mike Abbott, Public Relations Manager
4. Address:  P. O. Drawer 900, Big Stone Gap, VA 24219
5. Telephone Number:  276-523-8146
6. FAX Number:  276-523-8141
7. E-mail Address:  mda@mme.state.va.us 

8. Please provide a two-sentence description of the program.

The program greatly accelerates the inventory, prioritization and ultimate reclamation of abandoned mineral mines while providing university students with training in field investigative techniques and practical experience in environmental, public health and safety hazard assessment.  Students use the latest technology such as GPS and specialized testing equipment in their training, and their findings are scored and prioritized by an online automated system that incorporates expert logic for consistency and ease of analysis of the data

9. How long has this program been operational (month and year)?

January, 2001

10. Why was the program created? (What problem[s] or issue[s] was it designed to address?)

The public safety hazards and environmental problems associated with abandoned mines are of serious national concern.  The problem has been caused by over three centuries of mining across Virginia (and the United States).  The U. S. Department of Labor’s Mine Safety and Health Administration tracks abandoned mine fatalities through its STAY OUT-STAY ALIVE mine hazard awareness campaign (see http://www.msha.gov/PLACES/PLACESHP.htm).  There have already been two deaths in Iowa in 2003.  Nationally, there were 32 deaths in 22 states in 2002.  Four deaths have occurred on abandoned mines in Virginia since 2000.

There is approximately 3000 abandoned mineral mine sites in Virginia.  DMME has completed inventories on 720 of these sites.  The sites occur in all geographic provinces.  Some sites were mined as far back as prior to the Revolutionary War.

With only DMME staff doing inventory of abandoned mineral mines it was anticipated that the inventory of the over 3000 abandoned mineral mines throughout the state would take decades.  DMME recognized that approaching the problem in a traditional way would not adequately complete the inventory and eliminate the hazards that exist.  In 2000 DMME made a strategic decision to greatly accelerate the inventory and reclamation of abandoned mines.  By using students to carry out this program it was projected that over 300 sites per year could be inventoried and prioritized for reclamation.  This would increase the protection provided to the public, save time and money to the agency and provide an educational benefit to the students.

DMME uses the inventory to rank abandoned mineral mines by the risks from their public safety and environmental hazards.  Based on information obtained from previously inventoried and reclaimed mineral mine sites it is projected that 10 percent of all inventoried mines will have environmental hazards and 30 percent will have public health and safety hazards associated with them that are serious enough to receive an “A” priority ranking and warrant reclamation.  By having a complete inventory, DMME will be better able to rank these sties and spend its limited reclamation funding on the highest priority site.  

11. Describe the specific activities and operations of the program in chronological order.

In October 2000, DMME approached the University of Virginia’s (UVA) Department of Environmental Sciences and Radford University’s Department of Geology, with the idea of offering students the opportunity to inventory/assess environmental and safety hazards associated with abandoned mineral mines.  In subsequent discussions it was recognized that a unique opportunity existed to create a program that not only would greatly accelerate the inventory and reclamation of abandoned mineral mines and save DMME time and money, but would also provide a hands-on environment for students to gain practical experience in environmental and public health and safety hazard assessment.  DMME and the University of Virginia signed a Memorandum of Agreement in late 2000, which detailed the obligations of each party.  Later a separate Memorandum of Agreement was signed with Radford University.

Under this agreement the UVA and Radford students are provided training by DMME staff in field investigations of mineral mine sites and practical experience in environmental and public health and safety hazard assessment.  As part of its training, research and professional development program, the UVA Department of Environmental Sciences and Radford University Department of Geology identify students who are interested in participating in watershed-specific mine site investigations.  Watersheds are selected by DMME based on impaired watershed criteria under the Clean Water Act.  Abandoned mine reclamation efforts are linked total watershed restoration efforts using this approach. 

Safety of the participating students is paramount to UVA, Radford University, and DMME.  DMME supervises the training of students in such topics as DMME program goals, observation techniques, identification and avoidance of field safety hazards and appropriate field first-aid procedures.  DMME reviews the quality of their work on DMME’s Site Investigation database.

UVA students may gain academic credit for their involvement through independent study courses or other mechanisms supervised by the UVA Department of Environmental Sciences or Radford University Department of Geology.  Other students may participate on a volunteer basis.  Prerequisite courses are required of all student participants and acceptance into the program is competitive.  Qualified students are selected from the Departments of Environmental Sciences, Geology, Chemistry/Physics and Biology.  UVA and Radford University may use graduate students and advanced undergraduate students to assist the responsible faculty member in safely conducting this activity.  Graduate students and advanced undergraduate students may serve as paid team leaders.

DMME provides the necessary equipment (such as supplies, maps, materials, GPS locators, digital cameras and testing equipment) to conduct the site assessments as well as field first aid kits to further ensure the protection of the students.  The universities supply cellular telephones, walkie-talkies and other necessary equipment.  The universities arrange transportation to and from the sites. 

DMME defines the high priority watersheds to be inventoried and monitors to quality of the assessments.  UVA and Radford University reports progress on the work quarterly to the DMME.  These reports include the quality and the amount of time devoted to the project.  Quality of the student work is reported in a form and scale similar to grading procedures for other university courses.

Project deliverables in clued a systematic comprehensive summary spreadsheet of the mine sites, by watershed.  Each mine site investigated is fully described using DMME’s Internet based reporting system no later than the end of the month that the site was investigated.  Annotated photographs taken of the site and uploaded into the reporting system supplement each report.  All background data, including historical production records and interviews with residents near the orphaned mine sites are included. 

DMME reimburses the University of Virginia and Radford University for all direct costs incurred in the performance of the project.

12. Why is the program a new and creative approach or method?

The Virginia Department of Mines, Minerals and Energy took an innovative approach to greatly accelerate its inventory of abandoned mineral mines and provide university students with valuable field experience and education about the environment and safety aspects of mineral production and post-operational conditions of mineral-extraction sites.  Key components of the program are:

· The time savings to complete the inventory (7 years vs. decades using agency personnel),

· The cost savings using students receiving course credit vs. agency personnel conducting the inventory, 

· The educational benefits to the students, (to date over 125 students have participated in the program from two universities).  Additional universities could be brought into the program to accelerate the inventory further.

· The overall environmental and public safety benefits of expedited final site remediation based on the prioritized inventory.

Prior to this program, each potential site was evaluated and priority ranked manually by an advisory committee, representing DMME, the mining industry, state and federal environmental agencies, academia, and the public.  This manual process needed to be replaced if the inventory was accelerated significantly.  Also, objectivity and consistency were sought in the accelerated process. 

A protocol was created that modeled the human evaluation and ranking activities of the advisory committee.  After the committee validated the protocol, it was transferred to an expert system and then linked to the web-based database to fully automate the process.  As an added benefit, all the data and the valuation decisions are maintained digitally for record and future review.  Using an online database protocol to enter data, upload digital photos, GPS coordinates, direct links to topographic maps and aerial photos of the sites allows for consistency and ease of reviewing and editing a great deal of data.  This system of ranking allows for ease of prioritization of large numbers of sites.  A search feature recently added to the software enhances its use. 

13. What were the program’s start-up costs? (Provide detail about specific purchases for this program, staffing needs and other financial expenditures, as well as existing materials, technology and staff already in place.)

Initial start up cost involved the purchase of:

· 8 digital cameras – Approximately $2,000

· 8 pH and conductivity meters with thermometers – Approx. $1,000

· 8 GPS Units – Approx. $1,200

· MOA with University of Virginia - $40,000/year for team-leader stipends, transportation, and other direct cost.

· MOA with Radford University - $60,000/year for team-leader stipends, transportation, and direct cost.

Two DMME staff members were involved in setting up the program, training the students, and monitoring the work.  Eight DMME staff members worked part time on the software development.  Administrative and financial services were provided in house as well.

14. What are the program’s annual operational costs?

Annual operating costs are $100,000.

15. How is the program funded?

The program was initially funded through state general fund monies.  General funds were longer available after the end of the state 2002 fiscal year.  The participating universities decided to internally fund from tuition and continue the program.  DMME is actively pursuing grants to end the program’s dependence on state and tuition revenues.

16. Did this program require the passage of legislation, executive order or regulations?  If YES, please indicate the citation number.

No.

17. What equipment, technology and software are used to operate and administer this program?

Field equipment include GPS units, digital cameras, topographic maps, pH meters, conductivity meters, thermometers, first aid kits, cell phones, and vehicles. 

18. To the best of your knowledge, did this program originate in your state?  If YES, please indicate the innovator’s name, present address and telephone number.

This program originated in Virginia as a direct result of the Department of Mines, Minerals and Energy’s strategic planning process.  It is the result of the concerted effort of many employees of The Department of Mines, Minerals and The University of Virginia and Radford University.  Allen Bishop served as the leader of this effort.  He can be reached at the Department of Mines, Minerals and Energy, Division of Mineral Mining, P. O. Box 3727, Charlottesville, VA  22903, Phone 434-951-6317. 

19. Are you aware of similar programs in other states?  If YES, which ones and how does this program differ?

DMME is not aware of any other state where university students greatly enhance their educational experience through hands on field experience while greatly expediting the inventory, prioritization and reclamation of mineral mines. 

DMME also is not aware of any other state with a similar online database system to collect and archive inventory information or an automated expert protocol to evaluate and prioritize sites for remediation.

20. Has the program been fully implemented?  If NO, what actions remain to be taken?

The program has been fully implemented.

21. Briefly evaluate (pro and con) the program’s effectiveness in addressing the defined problem[s] or issue[s].  Provide tangible examples.

Pros of DMME’s Mineral Mine Inventory Program:

Without this program the inventory of Virginia’s abandoned mineral mines could take 50 years or more to complete.  As of January 2003, 720 orphaned land sites have been inventoried.  From 1986 until the start of this program only 255 sites had been inventoried.

Over 125 students have participated in the program thus far, greatly enhancing their educational experience. 

The online protocol database that incorporates pollution and public safety hazard abatement strategies is used to complete comprehensive inventories on sites within a common watershed.  The benefits of completing the comprehensive watershed-based inventory are:

· Allows DMME to focus its limited resources for reclamation on the highest priority sites and watersheds statewide as opposed to the limited list currently available.

· Allows local, federal, and state officials to more carefully plan local and regional land development and to know the extent of the environmental hazards from abandoned mines in those areas. 

· Fosters reclamation efforts through partnerships and cost haring.  For example, DMME has partnered to reclaim the Vesuvius Mine, Chalk Mine, and Callie  Furnace open shafts in cooperation with United States Forest Service; to reclaim the Cabin Branch Mine in cooperation with the Virginia Department of Conservation and Recreation, EPA Region 3 and the United States Park Service; and to reclaim the Toncrae Mine in cooperation with the Virginia Department of Conservation and Recreation and EPA Region 3. 

· Provides information which could be used in conjunction with the National Stay Out Stay-Alive mine hazard awareness campaign to focus resources on the areas where the largest concentration of orphaned mineral mines are located. 

· Allows the integration of information on pollution from abandoned mineral mines with other sources of state information on nonpoint source pollution, and to better identify watersheds with the potential for high pollutant loadings.  Data gathered will be incorporated into the Virginia Department of Conservation and Recreation’s Division of Soil and Water Conservation (DCR/DSWC) Geographic Information System (GIS) to provide further information for the NPS watershed prioritization process. 

· Identified areas suitable for wetland construction.  On many mineral mine lands, wetlands have naturally developed or could be artificially developed due to the proclivity of those lands toward a wetlands environment.  Mineral mine lands in Virginia offer a significant potential for promoting and increasing the development of wetlands.

      
Cons of DMME’s Minerals Mine Inventory Program:

The cons of the program are risk to students due to the inherent dangers associated with abandoned mineral mines.  This requires special emphasis and training to introduce the students to these dangers and how to avoid them.  Only upperclassmen are allowed to take the course and must have taken some prerequisite courses.  This adds to their maturity to undertake a project such as this.

22. How has the program grown and/or changed since its inception?

Following the success of the inventory program with the University of Virginia, DMME signed a Memorandum of Agreement with Radford University.

This program has become more popular with the University students over time.  Those who continue the class from semester to semester provide increased consistency and valuable mentoring to newer students. 

The online database has gone through minor revisions in the protocol to provide more consistency in the data and increased functionality to the system such as online mapping and satellite-imagery links. 

23. What limitations or obstacles might other states expect to encounter if they attempt to adopt this program?

Funding for the program may be an obstacle.  Virginia, as have most other states, has experienced budgetary obstacles over the last two years.  This program has continued on a tuition basis in 2002 even though state general funding was not available.
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