University of Wisconsin-Whitewater

Curriculum Proposal Form #3

New Course

Effective Term:
 FORMDROPDOWN 



Subject Area - Course Number:
SAFETY 479/679 
Cross-listing:
     
(See Note #1 below)

Course Title: (Limited to 65 characters)
Principles and Methods of Industrial Hygiene
25-Character Abbreviation:  
Prin Meth Industr Hyg


Sponsor(s):  
Dr. Thomas Anderson
Department(s):
OESH
College(s):
 FORMDROPDOWN 



Consultation took place:
 FORMCHECKBOX 

NA 
 FORMCHECKBOX 

Yes  (list departments and attach consultation sheet)

Departments:  Geography


Programs Affected:
Occ Safety Major and Minor, Geography Environmental Minor
Is paperwork complete for those programs? (Use "Form 2" for Catalog & Academic Report updates)

 FORMCHECKBOX 

NA 
 FORMCHECKBOX 

Yes
 FORMCHECKBOX 

will be at future meeting

Prerequisites:
Chem 102, or consent of instructor
Grade Basis:
 FORMCHECKBOX 

Conventional Letter
 FORMCHECKBOX 

S/NC or Pass/Fail
 

Course will be offered:
 FORMCHECKBOX 

Part of Load
 FORMCHECKBOX 

 Above Load 


 FORMCHECKBOX 

On Campus
 FORMCHECKBOX 

Off Campus - Location       

College:
 FORMDROPDOWN 

Dept/Area(s):
OESH
Instructor:
Dr. Thomas Anderson

Note: If the course is dual-listed, instructor must be a member of Grad Faculty.
Check if the Course is to Meet Any of the Following:

 FORMCHECKBOX 
  Computer Requirement
 FORMCHECKBOX 
  Writing Requirement


 FORMCHECKBOX 
  Diversity 
 FORMCHECKBOX 
  General Education Option:   FORMDROPDOWN 
   

Credit/Contact Hours: (per semester)

Total lab hours:
40
Total lecture hours: 
40
 

Number of credits:
5
Total contact hours:
5 

Can course be taken more than once for credit?  (Repeatability)  

 FORMCHECKBOX 
 No    FORMCHECKBOX 
 Yes          If "Yes", answer the following questions:

No of times in major:
     
No of credits in major: 
     
 

No of times in degree:
     
No of credits in degree:
      

Proposal Information: (Procedures can be found at http://acadaff.uww.edu/Handbook/Procedures-Form3.htm)

Course justification:


Industrial Hygiene is the  science of anticipating, recognizing, evaluating, and controlling chemical and physical elements in the workplace that can lead to illnesses and diseases over long-term exposures.  Examples are lung cancer from asbestos (which can appear 20 years or more after a worker is repeatedly exposed to asbestos dusts); liver failure from repeated exposure to paint solvents; or hearing loss due to long-term exposure to high noise levels.  Industrial hygienists must be trained to evaluate workplaces for chemical and physical hazards, measure the severity of exposures, and make recommendations for controlling or eliminating them.

The Occupational & Environmental Safety & Health (OESH) Department, prior to this action, had a 3-credit industrial hygiene lecture course separate from a 3-credit applied laboratory.  The lecture course was a prerequisite for the lab, although there was no requirement to take them simultaneously.  The lecture and lab portions of the course are complementary, and designed so that concepts and methods described in the lecture are applied the same week in the lab.  Under the previous arrangement students were able to take the two courses in different semesters, often in different years.  Students who were not taking the lecture simultaneously with the lab were at a disadvantage, since they did not have the benefit of having reviewed the theory and context of field measurement techniques immediately prior to the lab work.  The action described herein combines the two separate 3-credit lecture and lab courses into a single 5-credit lecture/lab course in the manner of conventional lab science courses.

Relationship to program assessment objectives:


The Occupational and Environmental Safety and Health Department takes its name from certain key words in its professional discipline.  These key words summarize the major goals of the department, as aligned with its mission statement and program assessment objectives.  One of the key words is “health.”  Industrial hygiene is the one course in the OESH curriculum that addresses the concepts of health in the industrial work environment.  It is one of the foundation courses of the department, and is required for all Safety majors.

Budgetary impact:  None


Course description:


An introduction to the science and art of anticipating, recognizing, evaluating, and controlling the chemical, physical, and biological agents that affect the health and safety of workers.  The laboratory provides working knowledge and hands-on experience with equipment for recognizing, analyzing, and evaluating occupational health hazards in industry.  One 2.5 hour lecture and one 2.5 hour lab per week.
Course requisites:


Two sectional exams covering lecture material since the last exam (100 points each).  One individual project consisting of a written report based on library research (100 points).  Ten lab reports (50 points each).  One group project and oral presentation in the lab (50 points).  One comprehensive final exam covering the main points of the entire course, per course objectives (150 points).  The final course grade is based on the number of points earned out of a total of 1,000 (see syllabus, attached).


If dual listed, list graduate level requirements for the following:

1. Content (e.g., What are additional presentation/project requirements?) 
Graduate student reports and presentations require analysis and synthesis of concepts, as opposed to researching and reporting facts.  For example, an undergraduate paper would review a case study of an actual industrial hygiene evaluation of a worksite; the graduate would use several case studies to evaluate trends in hazard exposures across various jobs in an industry sector.

2. Intensity (e.g., How are the processes and standards of evaluation different for graduates and undergraduates? ) 
Graduate student letter grade thresholds are higher than undergraduates (see syllabus, attached).  In addition, the standards for depth of thought, thoroughness and caliber of research, and writing ability are higher for graduate students than for undergraduates.

3. Self-Directed (e.g., How are research expectations differ for graduates and undergraduates?) 
Since the level of creativeness and analysis expected of  graduate students is higher than undergraduates, graduate students are given more freedom to explore new areas of thought and develop more complex and interesting sequences of ideas.

Course objectives and tentative course syllabus:  See attached.



Bibliography: (Key or essential references only.  Normally the bibliography should be no more than one or two pages in length.  Indicate current library holdings by placing an asterisk [*])
1. 29 CFR 1910.  OSHA Standards for General Industry

2. American Conference of Government Industrial Hygienists.  1988.  Industrial Ventilation (20th Ed).  ACGIH

3. Bisesi, M.  2004.  Industrial Hygiene Evaluation Methods (2nd Ed).  Lewis Publ.

4. Boss, M. and D. Day.  2001.  Air Sampling and Industrial Hygiene Engineering.  Lewis Publ.

5. DiNardi, S. (Ed)  1998.  The Occupational Environment – Its Evaluation and Control.  AIHA

6. DiNardi, S.  1995.  Calculation Methods for Industrial Hygiene.  Van Nostrand Reinhold Press

7. Plog, B. (Ed).  1988.  Fundamentals of Industrial Hygiene.  National Safety Council

Notes:

1. Contact the Registrar's Office (x1570) for available course numbers.  A list of subject areas can be found at http://acadaff.uww.edu/Handbook/SubjectAreas.html
2. The 15 and 25 character abbreviations may be edited for consistency and clarity.
3. Please submit electronically when approved at the college level - signature sheet to follow in hard copy.

Course Syllabus

Industrial Hygiene - SAFETY 479/679

University of Wisconsin-Whitewater

Occupational & Environmental Safety & Health Department
Instructor: Thomas Anderson, PhD, CIH

E-mail: andersot@uww.edu
Office: 6042 Winther Hall



Phone: 472-1252

Office hours:
Mon & Wed 10:00-11:00; Tues & Thurs 8:00-9:00 

Course Description: An introduction to the science and art of anticipating, recognizing, evaluating, and controlling the chemical, physical, and biological agents that affect the health and safety of workers. The laboratory provides working knowledge and hands-on experience with equipment for recognizing, analyzing, and evaluating occupational health hazards in industry.  One 2.5 hour lecture and one 2.5 hour lab per week.
Meeting Times:  Lecture – Monday and Wednesday, 9:30 to 10:45, Winther Hall 1014; Lab – Thursday, 2:15 to 4:45, Upham Hall 16

Credit Hours: 5 units

Goal:  To comprehend the intricacies of the industrial hygiene process: anticipation, recognition, evaluation, and control of chemical, physical, and biological hazards in the workplace, as well as gain hands-on experience in measuring and evaluating chemical, physical, and biological hazards in the workplace. 

Objectives:

1. To gain knowledge and awareness of unseen chemical and physical hazards in the workplace – those which are not readily apparent, but which can lead to chronic injury and illness.

2. To understand the processes by which industrial hygiene professionals evaluate and measure workplace hazards.

3. To appreciate the human health effects of the various classes of workplace stressors.

4. To observe and practice current methods of measuring chemical and physical hazards in the workplace.

5. To learn and practice the processes by which industrial hygiene professionals evaluate and measure workplace hazards.

6. To write lucid reports which clearly describe industrial hygiene measurements and evaluations.

Course Format:  The lecture is taught in a lecture and discussion format. Dr. Anderson will present specific facts and issues, and these will be expanded and analyzed through open and active class discussion.  To this end, students will be actively involved in the discussions and interactive learning process.  The objective is to develop critical thinking skills. The lab is a hands-on, practical experience. Students will do actual operation of industrial hygiene measurement equipment, including calculation and interpretation of results.  After each lab the students will prepare a formal report, which will be submitted the following class period.

Prerequisites: CHEM 102 or instructor consent

Text:  Fundamentals of Industrial Hygiene (National Safety Council)

Attendance Policies:  Attendance at scheduled class meetings is expected. To this end, I will not normally provide copies of class notes or materials, except those posted on Blackboard. If you cannot attend class for any reason, please notify me, preferably in advance. Make-up exams will only be given with advance notice, or under extreme circumstances.
Individual project:  Elements of an individual project will be discussed in class.  Written reports will be graded on relevance to the stated objectives, grammar and spelling, and coverage of the prescribed elements.  Project due dates are listed below; 10% of the grade will be deducted for each day late, including weekend days.

Group lab project:  Elements of a group project will be discussed in class.  Oral presentations will be graded on clarity of communication, complete coverage of the elements listed above, and knowledge of the subject (ability to answer questions).  Each student will receive an individual grade based on the quality of their participation.

Lab Reports:  Format will be discussed during the first lab.  Reports are due for labs with a “Y” on the schedule below.  Points will be deducted for each day late (5 per day).

Grading:  Grading rubrics for exams, reports and projects are provided online in Desire 2 Learn.

Exam 1 




  100 points 

 
Exam 2 




  100 


 
Individual project 



  100 


 
Lab reports: 50 points each x 10 reports = 
  500


 
Group project and oral presentation =          
    50




Final exam    




  150 



Total





1000 points

Undergraduate students: A = 900 points and above (90% +); B = 800 to 899 (80-89%);   C = 700 to 799 (70-79%); D = 600 to 699 (60-69%); F = below 600 (<60%)

Graduate students: A = 930 points and above (93% +); B = 840 to 929 (84-92%); C = 740 to 839 (74-83%); D = 650 to 739 (65-73%); F = below 650 (<65%) 

Online Information: Detailed course information, updates, announcements, grades, sample exam questions, and supporting information are provided online in Desire2Learn.  Students are expected to check their D2L accounts regularly.  Contact the Learning Technology Center (x5017) if you need help using your Desire2Learn account.

Class Schedule (subject to change): 

Lecture 

Date

Topic






Text Readings

 20 Jan

Introduction.  History and concepts of IH

3-28

A brief history of the science of industrial hygiene will be presented.  We will then discuss the major terms and concepts that we will be using for the rest of the course.  A case study will be analyzed in small groups to distinguish the disciplines of industrial hygiene and safety.

27 Jan

Body systems and functions



31-92

Human anatomy will be reviewed, highlighting the organs and systems that are most commonly affected by industrial chemicals and physical agents.

3 Feb

Solvents.  Particulates.  Discuss papers

95-144

We will discuss some of the major chemical groups often implicated in occupational disease, including their chemical and physical properties, and problems of assessing them in workplaces.

10 Feb

Air sampling.  Analytical methods.


397-453

One of the most important topics in industrial hygiene is determining the levels and concentrations of contaminants in the work environment.  This class will discuss those methods in detail, and will allow students to see and touch measuring equipment.

17 Feb

Exam 1.  Covers material since the beginning of the course. Worth 100 points.

24 Feb

Laws and standards.  Medical surveillance.  

571-653; 675-690

A detailed discussion of the federal regulatory process, and the laws that govern the practice of industrial hygiene.  The principles of medical evaluation of occupational exposures will be discussed.

  2 Mar

Occupational noise and hearing protection

163-203

What is sound and noise?  What are the effects of noise on a worker’s hearing?  How is noise measured, and how can workers and management protect and preserve worker hearing?  A case study will be analyzed in small groups to give students practice in identifying the causes and effects of occupational hearing loss.

 9 Mar

Ionizing/non-ionizing radiation.   Heat and cold.
205-281

Radioactive materials will be discussed, along with the properties of nuclear disintegrations and radiation.  Industrial uses of radioactive materials will be discussed.  Then electromagnetic spectrum will be surveyed – what are the sources, uses, and effects of electromagnetic radiation at the various frequency ranges.   Measurement methods will be discussed.  A case study of non-ionizing radiation problems will be analyzed in small groups.

16 Mar

Biological agents.  Indoor air quality


335-356

The science of human factors analysis will be approached from the standpoint of identifying ergonomics problems during a routine industrial hygiene assessment.  Occupational exposure to biological agents will be evaluated, including bacteria, viruses, mold, animal dander, and others.  This will be followed by a discussion of the special concerns that these agents along with low-level chemical concentrations present for air quality in buildings.

23 Mar

Spring break

30 Mar

Principles of toxicology.  Personal protection.

359-369

The science of toxicology will be presented from the standpoint of a common group of industrial toxicants: metals.  Toxicological principles will be presented, and several of the more common toxic metals will be discussed.  A case study of occupational metal exposures will be analyzed and discussed in small groups. Means of controlling occupational stressors through personal protective equipment.

  6 Apr

Exam 2.  Covers all material since the first exam.  Worth 150 points.

13 Apr

Respiratory protection.  Confined spaces.  

521-568




We will discuss how to protect worker air supply if clean air cannot be delivered to the breathing zone.  In addition, we will discuss the special regulations and precautions that must be taken in confined work areas.

20 Apr

Industrial ventilation.
Papers due


475-520

This a major topic in industrial hygiene: how to furnish workers with clean breathing air in a contaminated industrial setting.  The major principles of the broad topic of industrial ventilation will be presented, and will be reinforced with an individual exercise in designing and testing a ventilation system.

27 Apr

IH program management

Students will practice the principles needed to set up a valid industrial hygiene monitoring program in their prospective work environment.  We will then review the major points from the entire course relating to course objectives, in review for the final exam

4 May

Final exam
Covers material since the second exam in detail, and major points of the entire course, according to the course objectives.

Laboratory

Date

Topic






 
   Report Due

22 Jan

Dimensional analysis.  IH reporting.




Y
Concentration of contaminants, measurement of volumes and surfaces, determination of rates of flow, regulatory standards, and all the other important parameters of the work environment are made in numerous different units and systems of measurement.  Dimensional analysis is a vital skill for converting between these various measures.  After an exercise in dimensional analysis students will begin their first formal IH report.

29 Jan

Hazard recognition.  Discuss group projects



Y
This exercise will practice the basic skills of identifying significant chemical and physical hazards in the workplace.  A report will be written expanding elements of the standard IH report format.

  5 Feb

IH calculation methods 

Industrial hygiene analysis relies on dozens of different formulas for conversions and interpretation of results.  This exercise begins with a review of ideal gas laws, and then gives practice in some of the more useful basic calculations.

12 Feb

Direct reading instruments.





Y



Some instruments measure air contaminant concentrations directly and give immediate results.  This lab will give experience in handling direct-reading instruments, interpreting their results, and understanding the major limitations of this method of measurement.  A complete IH report will be written.

19 Feb

Air sampling: gases






Y
This exercise gives hands-on experience with air sampling pumps and filters for gas capture.  This is the single most important measurement tool for IH evaluations.  A complete IH report will be written.

26 Feb

Air sampling: particulates 





Y
As a follow-on to the previous lab, this exercise gives hands-on experience with air sampling pumps and filters for capture of particles, fumes, and fibers.

  4 Mar

Noise measurement and dosimetry.




Y
This exercise gives hands-on experience measuring and interpreting noise from an actual noise source.  A complete IH report will be written.

11 Mar

Radiation, heat, light measurement




Y
This exercise gives hands-on experience measuring and interpreting industrial sources of radiation, as well as heat-stress conditions and light levels.  A complete IH report will be written.

18 Mar

Biological  monitoring





Y



This exercise presents the elements and problems of sampling for biological agents, such as mold.  Students will use biological sampling equipment.  A complete IH report will be written

25 Mar

Spring break

  1 Apr

Surface sampling.  Review group project progress 


Y
This exercise gives hands-on experience using surface sampling methods, and practice interpreting the results of lead surface sampling.  A complete IH report will be written.

  8 Apr

Personal protective equipment

Students will have an opportunity to see, handle, inspect, and select proper personal protective equipment for industrial operations.

22 Apr

Air flow and ventilation measurement



Y

Students will use air flow meters, manometers, and pitot tubes for measuring actual ventilation conditions.  They will also trace and evaluate a room air delivery system.  A complete IH report will be written.

29 Apr

Respiratory protection and respirator fit testing


Y

Students will have an opportunity to see, handle, inspect, and select proper respiratory protective equipment for industrial operations.  They will also conduct respirator fit-testing.  A variation of the IH report will be written, as a memorandum report to a supervisor.

 6 May

Group project presentations
The University of Wisconsin-Whitewater is dedicated to a safe, supportive and non-discriminatory learning environment.  It is the responsibility of all undergraduate and graduate students to familiarize themselves with University policies regarding Special Accommodations, Misconduct, Religious Beliefs Accommodation, Discrimination and Absence for University Sponsored Events.  (For details please refer to the Undergraduate and Graduate Timetables; the "Rights and Responsibilities" section of the Undergraduate Bulletin; the Academic Requirements and Policies and the Facilities and Services sections of the Graduate Bulletin; and the Student Academic Disciplinary Procedures" [UWS Chapter 14]; and the "Student Nonacademic Disciplinary Procedures " [UWS Chapter 17]).
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