
MNGE 455 

MINE ENVIRONMENT, HEALTH, AND SAFETY ENGINEERING 

Spring Semester 2017 
 

Instructor:  Dr. Joseph C. Hirschi  Office: ENGR E10 

Email: jhirschi@siu.edu Phone: 618-453-7923 

Office Hours:  Monday and Wednesday 8:00-11:00am 

Tuesday and Thursday 8:00-9:30am 
 

Class Schedule: MWF at 12:00-12:50pm in ENGR A29  
 

Course Objectives: 

1. Familiarize students with the major environmental, health, and safety laws that govern 

mining activities in the United States and internationally. 

2. Familiarize students with the Mine Safety and Health Administration (MSHA), Office of 

Surface Mining (OSM), and other regulatory agencies that oversee mining activities as 

well as the many regulations they promulgate for mines.  

3. Teach students the ethical responsibilities of a mining engineer including the obligation 

to safeguard the health and safety of the mine workforce, the surrounding community, 

and the local environment. 

4. Teach students proven techniques for safely managing and directing a workforce. 
 

Texts: Relevant technical papers will be provided by instructor; otherwise, there is no formal text. 
 

References:  
1. SME Mining Engineering Handbook 

2. Mining Environmental Handbook: Effects of Mining on the Environment and American 

Environmental Controls on Mining, editor: J. Marcus, publisher: Imperial College Press, 

©1997, 816 pp. 

3. Mine Health and Safety Management, editor: M. Karmis, publisher: Society for Mining, 

Metallurgy, and Exploration (SME), ©2001, 452 pp. 

4. Code of Federal Regulations (CFR), Title 30 – Mineral Resources.  
 

Grading: 

1. Homework – 6 assignments @ 100 points per assignment  30% of grade. 

2. Quizzes – 6 quizzes @ 100 points per quiz  30% of grade. 

3. Exams – 2 midterms @ 200 points per midterm  20% of grade, 

– 1 final exam @ 400 points  20% of grade. 

4. Extra Credit available at Instructor’s discretion for related Saluki Miner activities. 

5. Grading scale is shown in the following table.  A grading curve will not be used. 

  

≥90% A 

80-89% B 

70-79% C 

60-69% D 

<60% F 



Course Topics: 

Section 1: Mining and Mineral Rights1,3,5 

Overview, Structure, and Organization of Mining Law; 1872 Mining Law; 1920 Mineral Leasing Act; 

1947 Materials Act; 1952 Submerged Lands Act; 1955 Multiple Minerals Development Act of 1955;               

Mineral Rights Law on Private and Federal Land 

Section 2: Environmental Regulations in Mining3,4,7 

National Environmental Policy Act; Clean Water Act; Clean Air Act; Title 5 Permits; Surface Mining 

Control and Reclamation Act (SMCRA); Resource Conservation and Recovery Act (RCRA); Superfund; 

Toxic Substances and Control Act; Methods for Dust Control; Passive Enclosures; Wet Suppression; Dry 

Collection; Storm Water Permitting; Storm Water Protection and Structural Control Practices 

Section 3: Engineering Ethics1,2,6 

Ethics in Engineering; Dealing with Clients and Employers;  Dealing with Suppliers; Professional 

Engineering Registration;  Working with Other Engineers;  Dealing with the Public; Competitive 

Bidding; Employee Rights;  Ethical Case Studies 

Section 4: Mine Health and Safety Regulations and Mine Disaster Case Studies3,5,8 

History of Mine and Safety Legislation; 1966 Federal Metal and Nonmetallic Mine Safety Act; 1969 

Federal Coal Mine Health and Safety Act; 1977 Federal Mine Safety and Health Act; 2006 MINER Act;   

Referencing Title 30 of the Code of Federal Regulations (CFR) with the 1977 Federal Mine Safety and 

Health Act;  Mine Disaster Case Studies  

Section 5: Other Mine Health and Safety Topics and MSHA Requirements8 

Mine Evacuations; SCSRs; Rescue Chambers; Disaster Response; Registration and Reporting; MSHA 

Guidance Sections;  Part 48 and Part 46 Miner Training;  Roof and Ground Control Regulations and 

Practices; Noise Regulations and Safety; HAZCOM; Mine Ventilation Basics and Regulations for 

Underground Mines; Diesel Particulate Standards 

Section 6: Health and Safety Management (Managing and Directing a Workforce)5 

The Need for Health and Safety Management; Health and Safety Management Failures in Mining; 

Effective Means for Integrating a Health and Safety Program in the Workplace and Developing Buy-in; 

CORE Safety; A Model for Health and Safety Management; Measuring Health and Safety Performance 

(Incident Rates);  Measuring Health and Safety with Control Charts 

 

References Cited Above: 
1 “Board of Ethical Review Cases.” National Society of Professional Engineers.  
2 “Code of Ethics.” National Society of Professional Engineers.  
3 Hartman, H.L. SME Mining Engineering Handbook. S.G. Britton, ed., Vol. 2, Society for 

Mining, Metallurgy, and Exploration (SME), 1992. 
4 Jarvie-Eggart, M.E., ed. Responsible Mining: Case Studies in Managing Social & 

Environmental Risks in the Developed World. SME, 2015. 
5 Karmis, M.K., ed. Mine Health and Safety Management. SME, 2001. 
6 Lindeburg, M.R. “FE Review Manual: Rapid Preparation for the General Fundamentals of 

Engineering Exam.” Professional Publications Incorporated, 2006. 
7 Marcus, J.J., ed. Mining Environmental Handbook: Effects of Mining on the Environment and 

American Environmental Controls on Mining. Imperial College Press, 1997. 
8 Mineral Resources, 30 C.F.R. § 40-104 (2016).  

 



Course Outline:  

Week Date Topics Graded Work 

1 
1/18 

1/20 

Introductions, Course Overview, Begin Section 1 

Section 1: Mining and Mineral Rights 

 

Homework #1 Assigned 1/20 

2 1/23-27 Section 1: Mining and Mineral Rights Homework #1 Due 1/27 

3 
1/30 

2/1, 3 

Review of Section 1 

Section 2: Environmental Regulations in Mining 

Quiz #1 on 1/30 

Homework #2 Assigned 2/3 

4 2/6-10 Section 2: Environmental Regulations in Mining  

5 
2/13, 15 

2/17 

Section 2: Environmental Regulations in Mining 

Review of Section 2  

Homework #2 Due 2/15 

Quiz #2 on 2/17 

6 
2/20-22 

2/24 

SME Annual Meeting – No Classes 

Midterm Exam #1 

 

Midterm Exam #1 on 2/24 

7 2/27-3/3 Section 3: Engineering Ethics Homework #3 Assigned 3/1 

8 
3/6-8 

3/8, 10 

Section 3: Engineering Ethics 

Review of Section 3 

Homework #3 Due 3/8 

Quiz #3 on 3/10 

9 3/13-17 Spring Break – No Classes  

10 3/20-24 
Section 4: Mine Health and Safety Regulations  

and Mine Disaster Case Studies 
Homework #4 Assigned 3/22 

11 3/27-31 
Section 4: Mine Health and Safety Regulations  

and Mine Disaster Case Studies 
Homework #4 Due 3/31 

12 

4/3 

4/5 

4/7 

Review of Section 4 

Section 5: Other Mine Health and Safety Topics  

and MSHA Requirements 

Quiz #4 on 4/3 

 

Homework #5 Assigned 4/7 

13 4/10-14 
Section 5: Other Mine Health and Safety Topics  

and MSHA Requirements 
Homework #5 Due 4/14 

14 

4/17 

4/19 

4/21 

Review of Section 5 

Midterm Exam #2 

Section 6: Health and Safety Management 

Quiz #5 on 4/21 

Midterm Exam #2 on 4/19 

 

15 4/24-28 
Section 6: Health and Safety Management 

(Managing and Directing a Workforce) 
Homework #6 Assigned 4/24 

16 

5/1 

5/3 

5/5 

Section 6: Health and Safety Management 

Review of Section 6 

Semester Review 

Homework #6 Due 5/1 

Quiz #6 on 5/3 

 

17 5/8 Final Examination 12:30 to 2:30am  Final Exam on 5/8 

 

For important dates, policies, and practices, please see the campus-wide Syllabus Attachment 

at: http://pvcaa.siu.edu/_common/documents/syllabus-attachments/syllabus-attachment-spring-2017.pdf.  




