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Background

Coal accounts for approximately 50% of the electricity produced in the United States today as shown in Figure 1 (Energy Information Administration, 2004). While the coal usage attributed for electric power generation decreased slightly from 2003 to 2004, the actual coal tonnage consumed in electric power generation actually increased by 10 million short tons in 2004 to a total of 1,015.1 million short tons (Figure 2) (Energy Information Administration 2004). In addition there were net exports totaling 20.7 million short tons of coal. These statistics are a small window into the importance of the coal mining industry within the United States and international economies. 
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Figure 1: Electric Power Generation by Energy Source for 2003 and 2004
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Figure 2:Electric Power Consumption of Coal by Region for 2004



Historically the mining industry is among the most hazardous working environments. Due to the fatalities and serious injuries year after year and the importance of fossil fuels to the country, the Federal Mine Safety and Health Act of 1977 (Mine Act) was passed, creating the Mine Safety and Health Administration. The mission of the Mine Safety and Health Administration (MSHA) is “to administer the provisions of the Federal Mine Safety and Health Act of 1977 (Mine Act) and to enforce compliance with mandatory safety and health standards as a means to eliminate fatal accidents; to reduce the frequency and severity of nonfatal accidents; to minimize health hazards; and to promote improved safety and health conditions in the Nation's mines.”
Introduction
In his statement to the US House of Representatives Subcommittee on Energy & Mineral Resources (Committee) on July 8, 2004, Bruce Watzman, Vice President Safety, Health and Human Resources for the National Mining Association stated “[The mining industry] will need to replace a major portion, approximately 50%, of the underground coal mining workforce in the next 5 to 7 years.” At the time of this statement 58.3% of the coal mining workforce was above the age of 45, and only 3.4% of that workforce was under the age of 25 (Bureau of Labor Statistics 2004). As the older generation of miners retires and leaves the mines, mining operations will be faced with a significant gap in domain knowledge as well as a serious human resources gap, if the number of people entering the coal mining workforce does not increase significantly in the upcoming years. According to the Energy Information Administration (2004), the overall coal mine employment numbers will climb by nearly 10,000 new positions over the next 20 years, from 72,749 in 2004 to 82,103 in 2025 (Figure 3). This does not include the replacement of positions vacated through retirement or tragedy.
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Figure 3: Anticipated Coal Mine Employment Rates.

A recent review on the state of the of the mining industry conducted by Balfour Holdings, Inc. on behalf of the National Mining Association stated that “just as the demand for mining workers appears poised for expansion, the capability to provide new mining professionals has significantly deteriorated through the downsizing and disappearance of university degrees and other programs offering this very specialized education.” Additionally, in his speech to the Committee, Mr. Watzman suggests additional factors contributing to the pending shortages in the mining workforce, which include:
· A diminishing pool of human resources due to the relocation of people away from mining communities.

· Ever-changing production methods are raising the demands placed on employees.
· The increasing high technology environment requiring workers with advanced skills.

Mr. Watzman concludes by saying, “How these skills will be gained in advance of employment is a continuous challenge.” This is precisely the challenge that MSHA is addressing in its pursuit of a formalized Mine Supervisor Training Program. To assist MSHA with this challenge, the George Mason University Immersion Troup has conducted this performance analysis, the first of many analyses that will be conducted throughout this project.
Performance Analysis
The performance analysis was conducted to confirm the teams understanding of MSHA’s vision for the mine supervisor training initiative and to propose the next steps in the analysis process. The performance analysis process included the following activities:
· Holding an initial meeting with the client- James Baugher (Educational analyst, MSHA)
· Collecting data from subject matter experts
· Analyzing extant data and other resources
· Filtering the data to compile preliminary findings
· Identifying the opportunities based on the preliminary findings
· Identifying the drivers that promote the project
· Identifying the barriers that hinder the project
· Recommending a potential solution system
Based on the design team’s initial discussion with Mr. Baugher, an optimal mine supervisor development strategy could be defined by the following:
· Mine supervisors would possess good overall knowledge of the mining process

· Mine supervisors would possess the ability to communicate effectively and develop a good rapport with co-workers
· Mine supervisors would be able to access pertinent job knowledge in real time

· Job task analysis (JTA) would be translated into an engaging and practical effective training strategy
Currently, however, the situation can be described as follows:
· There is an expected shortage of experienced mine supervisor candidates due to attrition for reasons such as retirement or tragedy
· Few mine supervisor training programs are available, and most of those are of limited scope

Drivers & Barriers
Based on the anticipated human resource needs of the coal mining industry, it is necessary to formalize supervisory roles and responsibilities to develop future mine supervisors. In the process of developing an effective solution system, potential drivers and barriers must be identified.
Drivers are anything—including people, products, and events—that allows the project to progress. We have identified the following drivers that could aid the progression of this project:

· Timely access to MSHA and industry personnel and materials for mine regulations.

· High rate of impending retirement of experienced miners and mine supervisors is creating a gap in qualified mine personnel.
· The critical role of the mine supervisors and the complexity of associated tasks in the daily operations. 

· Access to large quantities of extant data.

Conversely, barriers are constraints that may impede the progress of the project. They include:
· Industry contacts may not consider the project imperative.
· Potential lack of supportive training facilitators from the local or higher level administration including physical resources and personnel resources.
· Limitation on the delivery of the training constrained by the mining working environment.

· The monitoring, guiding and evaluating of the mine supervisor training. 

Preliminary Data

Human Resources
Stakeholder/Subject Matter Expert
Jim Baugher, the Management Program Analyst and Educational Policy Analyst for MSHA, is the primary stakeholder and a subject matter expert for this project. The project team met with Mr. Baugher on September 15, 2005 for an initial interview. He has asked that the project team address the need to formalize training for coal mine supervisors and anticipates that this training strategy will be utilized to address the training needs of all mine supervisors. The key issues essential to the task are the constant changes that occur in the workplace environment, most training is on the job, and human resources are not available to meet the needs of current MSHA-directed hiring requirements for supervisors. A summary of the initial interview with Mr. Baugher is included in Appendix A.

Additional Sources
The following individuals were provided as additional subject matter experts by Mr. Baugher:

· Mr. Gene Williams, Mine Manager for Excel Mine

· Mr. Gerald Nicholson, Corporate Trainer for CONSOL Mining

· Mr. Frank Linkous, Virginia State Mine Inspector

· Mr. Jerry Vance, Educational Field Services for MSHA

Non-Human Resources

General Information

The project team has reviewed the MSHA website and other hard data sources to increase understanding of the issues facing the mine supervisor workforce. The hard data sources include, but are not limited to:

· MSHA Statement of Work

· National Institute of Occupational Safety and Health Grant Proposal

· The Evolving Mining Workforce:  Training Issues

· Strategies for Improving Miners Training

· NIOSH Aging Workforce Report

· The Mine Safety and Health Administration in the Twenty-first Century

· Congressional Testimony regarding MSHA’s fiscal year 2005 budget

· Section Foreman Job Task Analysis (JTA)
· Statement of Bruce Watzman, Vice President, Safety, Health and Human Resources, National Mining Association, Before the Committee on Resources; Subcommittee on Energy and Mineral Resources. August 8, 2004.
· Freme, Fred (2005). U.S. Coal Supply and Demand: 2004 Review. (U.S. Energy Information Administration)

On-line Resources
The MSHA website, http://www.msha.gov, serves as the primary source of information about the agency and mining data. Other online resources that provide information on mining data, training, and serve as sources for the project team are the NIOSH website, http://www.cdc.gov/niosh and the GMU MSHA Project Team 1 training website at http://www.msha.gov/interactivetraining/tasktraining/index.html.
Conclusion
The performance analysis has provided an overview of the current state of the coal mining industry and a closer look at the supervisory workforce.  This has reinforced the need for a solution system to facilitate the transfer of knowledge from the experienced supervisory workforce to incoming supervisors. The next step involves conducting a needs analysis. 
Next Steps

The purpose of the needs analysis is to gain a deeper understanding of the knowledge, skills, and attitudes required by mine supervisors to perform their jobs effectively. This will enable the team to determine the best solution system to address these needs. A potential solution system may include, but is not limited to, job aids, instructor-led training, on-the-job training, support systems, and web-based instruction.
The needs analysis will include:

· Data collected from human sources (e.g., interviews, surveys, focus groups) regarding training needs and existing programs.  This will be accomplished through the use of data-gathering instruments
· A scheduled mine visit

· Continued review of extant data

· A learner analysis to define the demographics of the mine supervisor population

· A synthesis of the analysis
Appendix A – Project Kick-off Meeting Minutes
Meeting Minutes for MSHA Project Kick-off Meeting

	Date:
	September 15, 2005

	Time:
	1:55 PM

	Location:
	Commerce I, George Mason University

	Attendees:
	James Baugher, MSHA

Dr. Nada Dabbagh, George Mason University

Dr. Kevin Clark, George Mason University

Dr. Joi Moore, University of Missouri

Jennifer Cochran,  MSHA Immersion Project Team

Hong Li, MSHA Immersion Project Team

Shawn Sullivan, MSHA Immersion Project Team

Craig Wiggins, MSHA Immersion Project Team

Betty Wilkins, MSHA Immersion Project Team

Paula Johnson Williams, MSHA Immersion Project Team


Meeting Discussion Items

I. Introductions (10 Minutes)

· Paula Johnson Williams, Facilitator
II. Project Overview and Review of Statement of Work presented by the GMU Immersion Team (10 Minutes)

· Betty Wilkins provided an overview of the Statement of Work for the group.
III. Question and Answer Session (30 Minutes)

Jim provided an overview of Mining and the project:

· Overview

· Definition of a Mine – Any place you dig a hole and sell what you get out.

· There are two types of mines Coal and Metal/Non-metal (including sand/gravel/crushed stone)

· Only shrimping, firefighting, and offshore drilling are currently ranked as more hazardous than mining.

· Mining is one of the few industries where federal law dictates the workplace environment (All US industry is covered by federal safety law MSHA: mines OSHA: all other industries and institutions.  MSHA has the most comprehensive training requirements.); MSHA is the first agency to control workplace environment.

· Problems Stated

· Ingenuity of miners sometimes leads to accidents.

· The workplace is ever changing

· Electrical hazards

· Geological changes

· Constant testing of the environmental surroundings for gas levels, etc.

· There is a need to formalize supervisor training and retain domain knowledge

· Short training times (Supervisors and mine workers are production oriented)

· Most training is on the job training and task oriented

· Human resources are not available to meet the needs of the current MSHA directed hiring requirements (5 years as a miner to be eligible as a supervisor)

· Learner Characteristics

· There are generally 5 to 10 miners assigned to a given supervisor.

· The number of supervisors per shift varies depending upon size of mine operations and workforce

· Career Path

· Miner

· Mine Supervisor

· Shift Supervisor

· Mine Manager

· Education level varies from High School Diploma through advanced degrees; Geologists, Engineers, etc.

· All new Miners undergo a 40 hour mandatory training program and 8 hours of refresher training annually

· Task training is required for all new task assignments

· Miners are innovative and ingenious because they have to develop workarounds on the job

· Mining Supervisors have three areas of responsibility

· Safety

· Production

· Maintenance

· Supervisors are responsible for conducting training or procuring training for tasks when they have no practical experience.

· Resources

· National MSHA Training Academy in Beckley, WV

· Jim will provide several points of contact, to include

· The Virginia State Mine Inspector – expert on state laws versus federal which are more stringent in different areas of mining.

· Mr. Vance – expert on mining; good resource for terminology

· Contacts at 3-5 mining companies for interviewing purposes; representing 80% of industry

· Dictionary of Mining Terms

· NIOSH – Training suggestion in the IC9463 from the CDC

· Data gathering

· Put all questions, surveys, etc through Jim first

· What are our options for polling supervisors, what should we look for?

· Differences in responses between experienced and newer supervisors

· A possible panel to work with: old miner, new miner, safety personnel, and maintenance personnel (The panel approach was used in developing the JTAs.  That work is done.  We are helping the industry find an effective way to use the JTAs to train.)

· Additional Training needs to consider

· When to use regulations, how to refer to them, not to teach them

· Look beyond training to ways to manage performance

· Explore PDA job aides and environmental factors that might preclude the use of these types of devices

· Jim requested rapid prototyping in the spring semester in order to elicit feedback during this school year.

IV. Recap and Closing (10 Minutes)

· To Do Items

· Jim to provide contact information and a laminated set of JTAs

· Immersion Team to provide contact person and Project Web address

· Work on the briefing report will begin the week of September 19, 2005

Appendix B – Summary of Jim Baugher’s responses
September 23, 2005 by email

Jim Baugher responses to follow-up questions after kickoff meeting.

	Question
	Jim Baugher response

	What are the optimal qualities of a current miner when considering them as a candidate for promotion to supervisor?


	This is an excellent question to ask the mine representatives (In particular Mr. Nicholson).  You may want to expand the question include other applicants for the job as well.

My response would include:

· Good overall knowledge and experience of the mining process.

· Relates well with others.

· Has the ability to communicate effectively in normal and stressful situations.  This includes:

· Anticipating the listener’s ability to understand and are they listening appropriately.  Selecting an environment for clear understanding (ambient noise; see facial expression, etc.). 

· Keeping the message clear and concise

· Communicating the level of importance.



	We reviewed the materials on the aging workforce that you provided. Are there safety statistics that reflect miner’s years of service in relation to number of accidents they are involved in?


	Yes, but be careful in interpreting the data.  Younger people are often newer miners who do have more accidents.  Learning curve.  And you will not know their age groups percentage of the workforce.

The home page has most of what you need.  Try it first and let me know and I will look for an alternate delivery system



	Are there safety statistics relevant to the different classifications of workers, Miners, Mine Supervisors, Safety Specialists, Mechanics, etc.

	Yes.  You can begin looking on our home page.  The site is not the best design so you will need to do some digging.  In the mean time I will see if I have some summaries I can send.



	What percentage of mining supervisors are in the 25-34 year old demographic?
	I do not know.  Another good question for the mine contacts.



	Do you have analysis on mining supervisor training programs that are regarded favorably by the supervisors themselves?


	No. There are few programs available except the mine programs and some of the state certification programs.  State programs are limited for the most part to regulatory requirements. 

Two of the mine contacts have programs and they are willing to share their experience with you.

This need is the reason you guys are here.



	Does language (translations, etc) factor into current mine supervisor training?


	I am sure it does; there are no national statistics.  In particular, the growing Hispanic workforce. 
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