Recognition of Work Environment Hazards 19.525

Final Project
The final project for Recognition of Work Environment Hazards 19.525 (also 19.521 and 19.523) will be to choose and analyze both the ergonomic and chemical hazards of a job you select from an industrial, service or small business worksite.  The product will be a paper which includes both a) an ergonomic, and b) an industrial hygiene job evaluation.  

Choosing a job for the hazard analysis:

1) Choose a single job where there are at least 2 tasks/process steps involved.

2) The job should be evaluated from both IH and Ergonomics perspectives so:

For Ergonomics the job must have lifting, repetitive motion, and/or awkward postures

For IH the job must have some exposure to chemicals in dust, fume, gas, vapor or mist 
form. Therefore, office type jobs or assembly jobs with only indoor air quality issues and 
not specific source of chemical exposures are not desirable.

Look around your community for possible sites:

Bus driver


Carpenter

Silk screener


Cafeteria worker



House painter


Hospital laundry

Hairdresser


Hospital clinical lab

Nail salon


Chemistry lab at the University

Photocopy center

Machine shop

Printer



Woodworking shop

Bakery



Hospital operating room

Truck driver


Hospital emergency room

Auto body shop

Pest control company

Car repair shop

Roofer

Dentist or Assistant

Greenhouse

Tile setter or mason

Insulation company

Janitor



Warehouse

Waitress


Construction worker

Having chosen a job, the first step is to divide the job into steps or tasks.  Pictures and/or video tapes are very desirable, although not required. You will need to request permission to take pictures. To the extent possible there should be a uniform description of these steps/tasks to which the ergonomic and industrial hygiene analyses are applied. A diagram or flow chart
 of the process will also be required. This diagram will help you identify the different work environment hazards. You will be given a separate grade for the ergonomic and the industrial hygiene analyses, as well as an overall grade, which will cover the general presentation, safety and psychosocial analyses as well. Your final grade will be the average of these.

Project Outline

The final project writeup should follow this outline:

I . 
State the objective of the process (i.e. what product is produced or service performed?) 

II. 
Describe the worksite/work area. Include the process flowchart.

III.
In a prose form, describe the process steps/tasks of the job. Each step should be about a paragraph long.  What is the duration of the task?  If the task is repeated many times in the day in sequence with other tasks, what is the duration during each cycle sequence and what is the total time spent during the day doing that task? 

IV. 
For each step/task do an IH, Ergonomic and Safety hazard evaluation. Present your findings in a table with each step/task a column and the rows listing relevant ergonomic and industrial hygiene hazards. Attached is an example table.  Feel free to add rows for different hazard topics.  For toxicity information you should put the MSDSs in an appendix along with a summary of your own research on the health hazards of the chemicals in that MSDS.  List your references. You could also try and make up a questionnaire for health symptoms. If more than one person does the job a group analysis may be done.  As a guideline for ergonomic hazards in a task, use the Risk Factor Checklist from the OSHA draft ergonomics standard.  If the job includes manual material handling, use the NIOSH lifting equation to produce a lift index. Include the lifting equation calculations in an appendix.  

V.  
In prose form, go through each task and recommend improvements or control interventions for the hazards you have found. Be specific. For example, if you recommend use of gloves or respirators, describe what glove material or respirator type and cartridge will protect against the specific chemicals in use.  If you recommend a reduction in repetitiveness, specify how you would implement this change (e.g. through worker rotation or specific process or product changes).  Having recommended controls, go back and examine your suggested controls to see if they have an unexpected impact on the IH, Ergonomic, Safety or Psychosocial hazards of the task.  

VI.  
Do a psychosocial job analysis for the entire job. You could try using Dr. Karasek’s JCQ for psychosocial stress. If more than one person does the job a group analysis can be done. You can include recommendations for changes in this section. 

VII. 
Summarize your findings. Describe the most important hazards you have found and what controls you are recommending. This is the bottom line of your report. The one a busy manager would read.

Example of a summary table for hazards in final project job analysis.....
	IH HAZARDS
	Task 1: 
	Task 2: 
	Task 3: etc

	Toxicity
(list KEY health effects and cite appendix for details)
	
	
	

	Duration (time)
	
	
	

	Airborne Intensity Estimate

(Rate as High, Med, Low)
	
	
	

	Dermal Intensity Estimate

(Rate as High, Med, Low)
	
	
	

	Ingestion Intensity Estimate

(Rate as High, Med, Low)
	
	
	

	Work area Hygiene (Rate)
	
	
	

	Controls in Use (Describe)
	
	
	

	ERGONOMIC HAZARDS
	
	
	

	Forcefulness
	
	
	

	Repetitiveness
	
	
	

	Posture
	
	
	

	Manual Material Handling 
	
	
	

	Physical Agents 

(Mechanical Stress, Vibration, Temperature, Noise) 
	
	
	

	Work Station Design
	
	
	

	SAFETY HAZARDS
	
	
	


Alternate table design could list tasks sequentially rather than as columns. 

Industrial Hygiene Job Analysis
For this project you must select a job in an industrial, service or small business worksite  and analyze the chemical hazards of the job. To do this you must collect some background information.  First, the job should be evaluated to determine the tasks/process steps required to complete the job.  For example, for a spray painter in a manufacturing plant, the job involves mixing and preparation of paints and spraying apparatus, putting part in spray booth, spraying, removing part to the drying oven, and repeating process until the end of the day when the spraying apparatus is cleaned and stored till next day.  Intermittent tasks involve cleaning clogged sprayer head, refilling paint reservoir of the sprayer. 

For each task/process step the following should be determined:

Toxicity
What raw materials are used?  Collect MSDSs for each raw material

What materials are added or produced during the process?

Look up the acute and chronic toxicity of each component listed on the MSDSs and added or produced during the process.

Are there applicable OSHA or ACGIH standards for the component? What are they?

What is the form of each component: gas, vapor, aerosol? 

What are the potential routes of entry?

Duration
What is the duration of exposure to each material during the process step/task?  

What is the cycle time of the process step/task?

Are there visible leaks or spills or emissions during the process step/task?

How are spills, malfunctions and waste disposal handled?

Are there open containers of volatile material?

Intensity
Does the task/process step involve active dispersal of materials such as grinding, spraying, sweeping etc.

What is the volume of material used in the task/process step?

What is the volume of the component used in the material?

Does the material have a high vapor pressure?

Are engineering controls in place (ventilation, enclosure etc) during the task/process step?

Do engineering controls appear well maintained and effective?

Is personal protective equipment in use during the task/process step? 

Does PPE appear well maintained and appropriately used?

What is the intensity of the exposure during the task/process step (based solely on your observations or data provided to you by the company)? 

Your report should also include a description of the work area hygiene:

What is the overall housekeeping status of the work area?  

Are breaks and lunch taken in a clean area?  

Are hygiene facilities available?

References: Playing Industrial Hygiene to Win by Eileen Senn Tarlau in New Solutions, Spring 1991 pages 72-81.

Ergonomic/Safety Job Analysis: A handout will be distributed in class 

� Guidelines for preparing flow charts will be given by Dr. Brunette in class.
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