
Executive Summary

The Governor’s Commission on Abandoned Mine Voids and Mine Safety was appointed with the objective to improve mining practices and mine safety for underground mines that may be operating in areas adjacent to abandoned mine voids.  While the Commission has concentrated its attention on underground coal mines, this report’s findings and recommendations should also have relevance to non-coal mines and surface mines.  The Commission’s activities were not specifically directed at the analysis of the Quecreek mine incident, as investigations were already in progress by appropriate state and federal mine safety agencies.  Rather, the Commission focused on the broader issues stated in the Executive Order.  Moreover, the Commission was not given access to any documents associated with the state and federal investigations of the Quecreek incident, nor did it have the opportunity to interview the Quecreek miners or the mine operator.  Nonetheless, the Commission was able to address the general issue of abandoned mine voids and mineworker safety. 

The Governor set the mission and the functions of the Commission as follows:

Mission

“…To investigate and document the hazards posed by abandoned mine voids, in particular the flooding of adjacent operating mines, and to make recommendations regarding the accurate location of voids and avoidance of other hazards associated with mining….”

Functions

“Using the accident at Quecreek Mine as a general reference, make recommendations regarding each of the following:

1. The best engineering practices to be used in the design and layout of modern mines adjacent to abandoned mine workings.

2. The regulatory policies and permit review procedures for permitting mines adjacent to abandoned underground mine workings.

3. The practices and procedures of mine operations in advance of mining to detect mine voids.

4. The training of mine workers who operate mines adjacent to underground mine workings.

5. The inspection and compliance of the mine operations with the approved mine plans and operating requirements.

6. The rescue and response procedures which shall include policies for sharing information with families of miners affected by the accident.”

The Commission started with an organizational meeting on September 12, 2002 and had its last meeting on November 6, 2002.  During its investigations, the Commission visited the Quecreek mine, and held three public meetings in the mining districts.  Several speakers addressed these public meetings and several others submitted written information to the Commission.  The Commission reviewed the state-of-the-art practices, procedures, and technologies in the areas of underground mine operations with regard to inundation potential, evaluation and abatement.  The review encompassed existing laws and regulations, engineering practices, operating practices, inspection procedures, training, and emergency response.  

The Commission developed recommendations in each of these areas, which will reduce the chances of unanticipated inundation caused by mining into old mine voids.  The primary theme of these recommendations is appreciation of the hazards posed by operating mines near abandoned workings.  Taken together these recommendations provide a system of legal and regulatory requirements, that will facilitate critical examination of evidence of abandoned mine locations, delineate safe barriers, and strengthen engineering plans necessary to mine within those barriers.  With proper appreciation of the hazards, mine operators, examiners, inspectors, and miners can effectively monitor implementation of these plans.  Finally, the lessons learned from the successful rescue at Quecreek are merged with the Commonwealth’s existing emergency response systems to improve future efforts.

In addition to recommending the development of guidelines for evaluating map information, the Commission recommends that mining professionals be trained on the requirements for evaluating and certifying maps.  Finally, the Commission, while acknowledging the remarkable success of the Quecreek rescue effort, notes that there are areas where improvements can be made in the overall emergency response to such mine events.  Some of the problems caused by responders’ non-familiarity with the rigorous demands of the mine rescue efforts must be eliminated by expanding training beyond that given to mine rescue personnel.  The responsibilities and functions of all groups at mine rescue sites must be clearly defined.  

The Commission’s report provides extensive data and analysis on each of the areas that the Commission investigated, including several recommendations in each area.  Major recommendations from each area of the Commission’s investigation are listed below in condensed form.  A complete listing of all recommendations is included in sections 3 - 8  of this report.

Recommendations

Statutes, regulatory policies, and permit review procedures relating to permitting mines adjacent to abandoned underground workings:

· Consolidate mine safety requirements for anthracite and bituminous mines into a single statute.

· Revise existing mine safety laws to be consistent with most modern regulatory statutes by making the mine operator primarily responsible for compliance at the mine.

· Designate a single Commonwealth agency as the ‘official keeper’ of mine maps.  

· Develop a Technical Guidance Document, which establishes the method to be used when assembling, presenting and evaluating information regarding abandoned mines.

· Require (DEP) a specific evaluation of the “credibility” of the information on the extent of adjacent abandoned mine workings.  
· Require detailed interaction and communication procedures between BDMS, BDMO and the operator to ensure verification and validation of the mine maps and abandoned mine voids pertinent to the proposed operation.  Require the BDMS to identify the potential for hazards created by mining near abandoned mines as a final review in the prevention of mining into abandoned mine voids.

· Find, identify and catalog (DEP) the “Final Maps” submitted to the Department since 1911. 

· Grant DEP statewide authority to copy all mine maps. Additionally, the Commonwealth should systematically inquire into the presence of maps in the public and private sector to expand the Commonwealth collection.  

· Charge BDMS with the responsibility of reviewing all safety aspects of a permit for a new mine or expansion of an existing mine.  If credible evidence of adjacent abandoned mine workings is not provided, then BDMS should suggest both the appropriate barrier distance and the operational measures needed to maintain the barrier. 
· Include MSHA as a notified agency during the permit application process so they can provide health and safety comments and/or recommendations on the proposed underground mining proposal.  
· Amend Pennsylvania’s mine safety statutes to allow the Department to promulgate regulations that allow programmatic upgrades to keep pace with technology, to eliminate prescriptive tones, and to shift a share of the responsibility for compliance to the mine operator.

· BDMS should evaluate applications for new mines and designate barrier pillars between the new and old mines based on the veracity of the known information about the abandoned mine voids.  Procedures for reducing those barriers during the permit review and memorialized in conditions of the Coal Mining Activity Permit.  The procedures should include solicitation of comments from the mining industry, the UMWA, and all other stakeholders.  

· Require all future “Final Maps” meet the following criteria:

1. Meet or exceed the proposed mapping standards of this Commission.

2. Endorsed and dated by a Professional Engineer or Professional Land Surveyor with appropriate experience and qualifications.

3. Contain a dated statement and appropriate endorsement by an official representative of the operator (possibly an officer of the company or corporation) that this is the “Final Map”.

4. Forward to BDMS as per Section 240. 

5. Documented by BDMS that the final map has been received, cataloged and filed

6. Formatted as one contiguous map where possible. 

· Implement a preservation program including: archival and photographic storage, electronic recording of original mine maps and georeferencing of electronic maps. 

· Develop databases from production information of mines, which has been collected and recorded since the 1870s.  Correlate production data with mine maps in the repositories to provide a more complete picture of the coverage of the collections.  Additionally, it is recommended that a systematic review be undertaken to identify potential sources of other collaborating information. 

· Develop guidelines for assessing credibility of  location evidence including requiring mine permit applicants to provide the source of information used to locate old mines.  Applicants for mine permits should provide the source of information used to locate old mines on maps supplied during the permit process. 

· Establish (DEP) guidelines for the operator and the regulatory agencies to evaluate and establish the limits of a hazard zone from abandoned mine boundaries.  Adopt procedures like drilling, in the event that reliable mapping does not exist, to further define the limits of abandoned mines and the appropriate safety barriers. 

· Retain Pennsylvania’s 200-foot drilling threshold as a minimum for initiation of drilling, but allow this threshold to be overridden based on site-specific conditions.  A site-specific safety barrier should be established around abandoned mine workings in the Coal Mine Activity permit.  The width of the barrier should be based upon a critical evaluation of the evidence submitted in the application and from other sources available to the Commonwealth and in no case be less than 200 feet.  The application should include plan to detect abandoned mine workings if activities are proposed to be conducted within the barrier or within 500 feet of abandoned workings, whichever is greater.  The plan, as approved, should be incorporated into the permit.  No activities  should occur within the barrier until the plan is implemented to the satisfaction of the Commonwealth.  Evaluations of existing mines should follow this same process.

Planning and design of mines adjacent to abandoned underground mine workings:

· Conduct a study to evaluate the utility of mitigation measures to address situations that occur during the operational life of the mine, such as the presence of low, flood-prone areas along escape ways that may hamper mine evacuation in inundation emergencies.    

· Establish standards for mine mapping (for currently permitted and future mines) including the following aspects:
1. Minimum angular and coordinate ties for raw data would be an angular tie of less than 00˚01’00’’ (1 minute) and a coordinate tie of greater than 1:10,000 (1 foot in 10,000 feet) for any given closed loop survey.  The Commonwealth should establish the minimum distance that a closed loop survey is required to be from the final face of a mining section.  

2. Elevation closure of +/- 0.01 feet per 1,000 feet.  The Commonwealth should establish the minimum distance that a closed loop survey is required to be from the final face of a mining section.  

3. State plane coordinate systems should be NA83 Datum.  The Commission recommends older mines be “grandfathered”, meaning they would only be required to establish the coordinate system on the permanent survey monuments and all known mine openings, such as shafts, slopes, drift, boreholes and pump holes. 
4. Elevations, reference mean sea level (USGS elevation) to establish the vertical location of the mine
· Develop a  “scale of certainty” system to allow a complete assessment regarding the extent and location of abandoned mine workings with respect to a proposed or active mine.  

· Do not authorize retreat mining or abandonment of the section before the final depth of penetration of each entry can be established.  Should immediate abandonment be necessary, require the mine foreman to estimate the final locations of each heading and the engineer or surveyor to distinguish these estimated locations on the map by a symbol.  A notation describing the reliability of the approximate area of mining should be made by the engineer or surveyor responsible for the mapping.

· No major improvement is needed in mine design and layout if the data available for planning is correct.  Current mine design procedures and practices are adequate.  The Commission recognizes and stresses that many mines operating in areas with abandoned mines and have successfully negotiated their active operations around old mine works. 

· Undertake (Commonwealth) projects to:

1. Assess the proper technology and methodologies to digitally store and georeference mine maps.

2. Complete cataloging of all maps contained within the state system into a database and cross-reference to production records maintained by the Commonwealth.  Initiate a joint project between DEP, DCNR and OSM repositories to ensure each contains all maps available within Pennsylvania.

3. Investigate and research procedures for the preservation and protection of maps to avoid further deterioration.

· Obtain funds for verification and validation of abandoned mine maps from diverse sources including the abandoned mine land funds from OSM, the conservation of energy funds from the federal Department of Energy, and health and safety funds from MSHA, NIOSH and other federal and state mining agencies. 
· Undertake a public advertising campaign to solicit the assistance of the public to locate and copy maps of abandoned mines throughout the state.  The airing of a public service message at the time of Disney’s Quecreek television movie would be an opportune way to kick off such a campaign. 

· Develop communication systems to withstand variable conditions within the mine, including those realized during mine flooding.   
· Explore (regulatory agencies) possible assistance from the Federal AML funds or look into setting up a program to assist small operators in funding establishment of “credible evidence” research during permit application.
Detecting abandoned mine voids in advance of mining:

· Utilize visual examinations, drilling processes and the application of geophysical methods, where practical, to verify the existence of abandoned mine voids, particularly where the credibility of the maps is in question.

· Research and develop various geophysical methods and techniques for mining specific applications to enable these techniques to be applied separately or in conjunction with drilling to assist in locating and delineating mine voids. 

· Conduct geophysical tests under approved protocols.  Request funding for these tests from appropriate government agencies. 

· Streamline the requirements regarding the use of horizontal directional drilling techniques for use in characterizing and delineating mine barriers. 

· Encourage development of alternatives to the 20-foot test hole procedures required under section 224(b) to protect the miners conducting the drilling.
Inspection and compliance procedures at mines operating near abandoned underground mine workings:

· Develop and implement a protocol for hazard-specific inspections of mines advancing towards abandoned underground mine workings.  The Commission recommends the development of specific procedures to; a) inspectors when mining near abandoned mine voids, b) ensure that mine inspectors understand the limits of mine maps, and c) verify and document that approved plans for locating old works are implemented properly. 

· Pay particular attention (mine examiners and inspectors) to changes in water conditions in the mine, including flow, color, and odor of water, and roof and floor conditions during an advance towards abandoned mine workings.

· Encourage open and regular communication between DEP, MSHA, mine management and labor.  

· Utilize (Commonwealth) water chemistry as a diagnostic tool for alerting mine operators of nearby flooded workings.

Training for miners working in mines close to abandoned mine workings:

· Develop and implement a training module for dealing with mine inundation with  mandatory application in “high risk” mines. 

· Conduct short, structured “safety talks” routinely at all operations as a low-cost way to impart critical information in a short timeframe.

· Stress the value of Command Center training and make the “emergency communication triangle” training module widely available.

· Develop a continuing education module for mining professionals, mine managers, and mine inspectors.

Rescue and response procedures for mining-related emergencies:

· Adopt the Incident Management System (IMS) as Pennsylvania’s statewide standard for mine emergency response and work with MSHA and NIOSH to integrate the “Command Center” system into IMS. 

· Adopt standards of family communication, care and support initiated by the airline industry and American Red Cross, as Pennsylvania’s standards for mine emergencies. 

· Conduct table-top and functional exercises of mine emergency responses using IMS as the structure, and evaluate these exercises to improve plans and responses

· Provide training to key individuals outside the mining community on mine emergency response and rescue techniques.  Conversely, train key individuals in the mining industry in the procedures of other agencies that may become engaged during a mine emergency.

· Maintain the emergency response contact list of personnel and supplies developed by DEP following Quecreek and utilize it as a resource for all future mine emergencies. 

· Actively work (BDMS, NIOSH and MSHA) to remedy the alarming shortage of mine rescue teams, personnel and equipment in the Commonwealth in order to transfer knowledge and expertise from older personnel to a new generation of miners and mine rescuers. 

· Establish (DEP) an ongoing budget item to fund the costs of emergency medical personnel providing services at mine emergencies.

The recommendations listed above were voted on and unanimously approved at the Commission’s meeting of November 6, 2002 in State College, PA.  

The Commission believes it has fulfilled its mission as outlined in the Governor’s Executive Order.  The recommendations above will provide an increased level of safety in Pennslyvania’s underground mines.  


- viii -

