
INTRODUCTION 

1bis Proceedings contains the presentations made during the program of the Twenty­
Seventh Annual Institute on Mining Health, Safety and Research held at Virginia Polytechnic 
Institute and State University, Blacksburg, Virginia, on August 26-28, 1996. 

The Twenty-Seventh Annual Institute on Mining Health, Safety and Research was the latest 
in a series of conferences held at Virginia Polytechnic Institute and State University, cosponsored 
by the Mine Safety and Health Administration, United States Department of Labor, and the 
Pittsburgh Research Center, United States Department of Energy (formerly part of the Bureau of 
Mines, U.S. Department of the Interior). 

The Institute provides an information forum for mine operators, managers, superintendents, 
safety directors, engineers, inspectors, researchers, teachers, state agency officials, and others with a 
responsible interest in the important field of mining health, safety and research. 

In particular, the Institute is designed to help mine operating personnel gain a broader 
knowledge and understanding of the various aspects of mining health and safety, and to present 
them with methods of control and solutions developed through research. 
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Virginia Tech does not discriminate against employees, students, or applicants on the basis of race, 
sex, disability, age, veteran status, national origin, religion, political affiliation or sexual orientation. 

The University is subject to Titles VJ and VII of the Civil Rights Act of 1964, Title IX of the 
Education Amendments of 1972, Sections 503 and 504 of the Rehabilitation Act of 1973, the 
Americans with Disabilities Act of 1990, the Age Discrimination in Employment Act, the Vietnam Era 
Veterans' Readjustment Assistant Act of 1974, the Federal Executive Order 11246, Governor Allen's 
State Executive Order Number Two, and all other rules and regulations that are applicable. Anyone 
having questions concerning any of those regulations should contact the Equal Opportunity and 
Affirmative Action Office, 336 Burruss Hall, Blacksburg, Virginia 24061-0216, (540) 231-7500, 
TDD (540) 231-9460 . 
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