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About WEC










The New Jersey Work Environment Council (WEC) is a non-profit collaboration of organizations working for safe, secure jobs, and a healthy, sustainable environment.  

Visit WEC’s website at www.njwec.org
For more information about WEC programs and services, contact:
Rick Engler, Director
New Jersey Work Environment Council
142 West State Street - Third Floor, Trenton, NJ 08608-1102
Telephone: (609) 695-7100
Fax: (609) 695-4200
E-mail: info@njwec.org 
Preventing Chemical Accidents





Unexpected releases of highly hazardous toxic, reactive, or flammable chemicals create the possibility of a disaster for workers, employers, and communities.

OSHA’s Process Safety Management Standard helps prevent accidental releases of highly hazardous chemicals, thus protecting employees, as well as plant neighbors.

Effective worker training about PSM helps achieve safer, healthier, and more productive workplaces.

In New Jersey, PSM regulates approximately 100 facilities, including certain chemical plants, oil refineries, food processors, electric utilities, warehouses, and public and private sector water and sewage treatment operations.  PSM may also cover other types of facilities. PSM has special provisions for contractors working in covered facilities.

WEC’s training curriculum covers key aspects of the PSM standard. Training introduces the concept of systems of safety and accident prevention and why facilities should establish an organizational structure to oversee PSM implementation. WEC addresses OSHA’s performance-based requirements for a plant “mechanical integrity” program. Training also covers accident, incident, and near-miss investigations, focusing on root causes.  WEC also can provide training on related subjects, such as the New Jersey Toxic Catastrophe Prevention Act (TCPA), employer and worker/union rights to participate during OSHA and TCPA inspections, and development of effective labor-management safety and health committees.

For more information, contact:

Denise Patel, PSM Outreach Coordinator

WEC, 142 West State St, Third Floor

Trenton, NJ 08608

Call: (609) 695-7100, Extension 305

Fax: (609) 695-4200

E-Mail: dpatel@njwec.org
The Small Group Activity Method





Basic Structure
The Small Group Activity Method* is based on a series of problem-solving activities. An activity can take from 45 minutes to an hour. Each activity has a common basic structure:

• Small Group Tasks
• Report-Back
• Summary
1. Small Group Tasks: The training always begins with groups working together at their tables. Each activity has a task, or set of tasks, for the groups to work on. The task asks that the groups use their experience and the factsheets to solve problems and make judgements on key issues. 
2. Report-Back: For each task, the group selects a scribe that takes notes on the small group discussion and reports back to the class as a whole. During the report-back, the scribe informs the entire class as to how his or her group solved the particular problem. The trainer records each scribe’s report-back on large pads of paper in front of the class so that everyone can refer to them.
3. Summary: Before the discussion drifts too far, the trainer needs to bring it all together during the summary. Here, the trainer highlights the key points of the activity and brings up any problems or points that may have been overlooked during the report-back.
*The Small Group Activity Method (SGAM) is based on a training procedure developed by England’s Trades Union Congress (TUC) in the 1970s. The Labor Institute and Oil, Chemical, and Atomic Workers Union (now part of the United Steelworkers) used a similar method around economic and health and safety issues for workers and further developed the procedure into SGAM. The New Jersey Work Environment Council has used SGAM since 1986. 
Three Basic Learning Exchanges
The Small Group Activity Method (SGAM) is based on the idea that every training is a place where learning is shared. With SGAM, learning is not a one-way street that runs from trainer to worker. Rather SGAM is a structured procedure that allows us to share information. It is based on three learning exchanges:
• Worker-to-Worker
• Worker-to-Trainer
• Trainer-to-Worker
Worker-to-Worker: Most of us learn best from each other. SGAM is set up in such a way as to make the worker-to-worker exchange a key element of the training. The worker-to-worker exchange allows participants to learn from each other by solving problems in their small groups.
Worker-to-Trainer: Lecture-style training assumes that the trainer knows all the answers. With SGAM it is understood that the trainers also have a lot to learn and this is the purpose of the worker-to-trainer exchange. It occurs during the report-back and it is designed to give the trainer an opportunity to learn from the participants. 
Trainer-to-Worker: This is the trainer’s opportunity to clear up any confusion and make points they think are key. By waiting until the summary section, trainers know better what people need to know. 
The Factsheet Reading Method





The process described below focuses everyone on the important information in the factsheets. 

The process is as follows:

First, select a scribe for this Task.

Each of you will be assigned a small number of factsheets to read.  You will then share the factsheet information with your table.  

Your trainer will assign your individual factsheets this way:  

Starting with the scribe and moving to the left, count out loud from 1 to 8.  Keep going around the table until all numbers (factsheets) are distributed.  The assigned numbers correspond to Factsheets 1 through 8 on the following pages.   

Once everyone has read their assigned factsheets individually, your scribe will go around the table and ask each of you to explain to the group what you have learned.  Factsheets should be explained in the order assigned (1 through 8), since the factsheets build on the previous one.  In this way, we all start at the same place and with the same information.

Hazardous Energy Sources – 
Safe Lock out/Tag out Procedures

Purpose












To understand lockout/tagout procedures and how they can reduce the risk of injury at work.

This activity has one task.

Task












Scenario:

John, a newly hired maintenance mechanic was adjusting a power press.  But, he was not sure about his new employer’s procedures, so he asked the operator who informed him that the previous mechanic never shut down the press for these types of adjustments.
John considered performing a lockout; but feeling pressure to get the job done quickly, he decided to make the adjustment without performing the procedures.
During a test cycle, John put his hand into the press, attempting to adjust a screw that tensioned the die.  He sustained a severe crushing injury to his right thumb and index finger, resulting in the partial amputation of the right thumb and total amputation of the index finger. 
Task












In you groups, review the scenario and using factsheets 1 – 12 on pages 5 - 16 and your own experience, answer the following questions.  Choose a scribe to take notes during your discussion.
1. Could this accident have been prevented?  If so, how?

2. Based on the scenario, the factsheets and your own experience, would you agree that lockout/tagout procedures are important for “authorized” and “affected” employees? Please explain.

Task 












3. What types of energy are present at your facility? How should employees be protected from each energy source?
	Energy Type
	How Isolated?

	a.
	

	b.
	

	c.
	

	d.
	


4. Based on the factsheets and your own experience, what suggestions can you make to improve your Lockout/Tagout procedures?  (Please refer to the Lockout/Tagout Policy handout.)
Factsheet #1

Control of Hazardous Energy Sources (Lockout/Tagout)

The standard for the control of hazardous energy sources (lockout/tagout) covers servicing and maintenance of machines and equipment in which unexpected energizing or start-up of machines or equipment, or release of stored energy could cause injury to employees.
The rule generally requires that energy sources for equipment be turned off or disconnected and that the switch either be locked or labeled with a warning tag.
OSHA General Lockout/Tagout Requirements

	The standard requires employers to do the following:

	1. Develop an energy control program.

	2. Use locks when equipment can be locked out.

	3. Ensure that new or overhauled equipment can accommodate locks.

	4. Employ additional means to ensure safety when tags rather than locks are used by implementing an effective tagout program.

	5. Identify and implement specific procedures (in writing) for the control of hazardous energy; including preparation for shutdown, equipment isolation, lockout/tagout application, release of stored energy and verification of isolation.

	6. Institute procedures for release of lockout/tagout, including machine inspection, notification and safe positioning of employees, and removal of the lockout/tagout device.

	7. Obtain standardized locks and tags that indicate the identity of the employee using them and which are of sufficient quality and durability to ensure their effectiveness.

	8. Require that each lockout/tagout device be removed by the employee who applied the device.

	9. Conduct inspections of energy-control procedures annually.

	10. Train employees in specific energy control procedures with training reminders as part of the annual inspections of the control procedures.

	11. Adopt procedures to ensure safety when equipment must be tested during servicing, when outside contractors are working at the site, and when multiple lockout is needed for a crew servicing equipment, and when shifts or personnel change.


Factsheet #2

Hazardous Energy Can Kill

The following case were documented by the National Institute for Occupational Safety and Health (NIOSH) as part of an investigation of fatal incidents in which workers were exposed to hazardous energy.

Janitor Dies Trapped In Linen Dryer

A 33-year-old janitorial worker died after he was trapped inside a linen dryer at a hospital laundry while cleaning plastic debris from the inside of the dryer drum. The cleaning task (which usually took 15 minutes to an hour) involved propping open the door to the dryer with a piece of wood and entering the 4-by 8-foot dryer drum. The melted debris was removed by scraping and chiseling it with screwdrivers and chisels. The dryer was part of an automated system that delivered wet laundry from the washer through an overhead conveyor to the dryer, where it dried during a 6-minute cycle with air temperatures of 217 to 230 degrees. The system control panel was equipped with an error light that activated if the dryer door was open, indicating that the dryer was out of service.

On the night of the incident, the worker propped the door open and entered the dryer drum without de-energizing or locking out the dryer. He began to clean the inside of the drum. Although the error light had been activated when the door was propped open, the signal was misinterpreted by a coworker, who restarted the system. When the system was restarted, the overhead conveyor delivered a 200-pound load of wet laundry to the dryer - knocking out the wooden door prop, trapping the worker inside, and automatically starting the drying cycle. The worker remained trapped inside until the cycle was completed and was discovered when the load was discharged from the dryer. He died thirty minutes later of severe burns and blunt head trauma. (Mass. Dept. of Public Health, 1992)
Factsheet #3

Proper Lockout/Tagout Procedures Save Lives

In 1997, the United Auto Workers (UAW) Health and Safety Department presented a statistical analysis to OSHA showing the effectiveness of UAW negotiated lockout programs in conjunction with the OSHA lockout standard. From 1989 to 1997, auto industry lockout-related fatalities declined approximately 20% each year. From 1994 to 1997 there were no lockout fatalities in the industry.
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Source: UAW Health and Safety, Statistics Prove UAW Negotiated Lockout Programs Successful,

September, 1997.

Factsheet #4

Factors That Lead to Hazardous Energy Fatalities

Between 1982 and 1997, NIOSH investigated 1,281 fatal workplace incidents. Of these, 152 involved installation, maintenance, service or repair tasks on or near machines, equipment, processes or systems.

Review of these 152 incidents suggests that three related factors contributed to these fatalities:
· Failure to completely de-energize, isolate, block, and/or dissipate the energy source.
· Failure to lockout and tagout energy control devices and isolation points after de-energization.
· Failure to verify that the energy source was de-energized before beginning work.
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Factsheet #5

Tags Without Locks Can Be Dangerous

A study by the National Institute of Occupational Safety and Health (NIOSH) showed that tags or warning signs alone, without locks, actually increased the rate of injury. In the chart below, injury rates for different warning procedures are compared.*
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Because of the problems associated with using tags, OSHA has determined that lockout is a more reliable means of de-energizing equipment than tagout.  It should always be the preferred method used by employees.

OSHA believes that, except for limited situations, the use of lockout devices will provide a more secure and more effective means of protecting employees from the unexpected release of hazardous energy or start-up of machines and equipment.

*The study reviewed workers’ compensation claims filed in Ohio in 1983. The rate or ratio is based on a formula that divides the number of lockout injuries by the total number of employees, multiplied by 100,000.  Source: OSHA 3120, Control of Hazardous Energy (Lockout/Tagout), Revised 1997.

Factsheet #6

When Is a Lockout /Tagout Procedure Required?
OSHA requires a procedure if equipment can be started or stored energy released.

Examples of energy sources:
· Electrical: energized circuits still connected to the equipment.
· Mechanical: movements of gears, saw blades or conveyers.
· Pneumatic: control devices on conveyers.

· Hydraulic: loading and unloading platforms.
· Chemical: release of chemical from tanks, pipes or valves.
· Thermal: heat from steam-operated equipment.

· Stored energy: energy released from springs under tension or compression or from gravity itself (like an unsupported elevator).
Source: OSHA Standard 1910.147

Factsheet #7

The Elements of a Good Plan or Procedure

At each plant, the written plan or procedure will vary to fit the needs and practices at that plant.

There are eight elements required to be outlined in a written plan or procedure:

1.  The purpose

2.  Responsibility (i.e. authorized employee)

3.  Preparation – steps to install locks and tags and notify supervisors and workers in the area

4.  Return to service – steps to remove locks and tags and notify supervisor and workers in the area

5.  Different procedures for different types of equipment

6.  Group lock and tag procedures

7.  What to do as the shift changes

8.  Inspection system

Factsheet #8

Count to Six Before Starting to Work

1. Prepare for shutdown.

a.  Locate all the energy sources that need to be locked out: electrical, mechanical, hydraulic, pneumatic, thermal, etc.

b.  Notify all affected employees in the work area that the equipment is going to be locked or tagged out.

2. Shut down the equipment.

a.  Turn it off and disconnect all energy sources.

3. Isolate the equipment.

a.  Set the switch, valve, or other device(s) so that the equipment is isolated from its energy source(s).

4. Lockout or tagout.

a.  Apply the lock or tag. If the equipment has controls that can be locked out, tags may not be used unless the employer can demonstrate that tagout provides the same degree of protection that locks do.

5. Release all stored energy.

a.  Relieve pressure in pipes, steam, chemical, and gas.

b.  Release tension in springs.

c.  Bleed hydraulic lines.

d.  Block equipment that could move. Residual hydraulic pressure or gravity can move a machine.

6. Test for a zero-energy state.

a.  Try to turn equipment on. It shouldn’t come on. If it does, start over. Repeat steps 1 through 5 until you are sure it can’t be started.

b.  Be sure to turn off after testing.
Factsheet #9

Four Steps for Removing Locks and Tags

1. Inspect the equipment.

Has the equipment been reassembled correctly after servicing or maintenance?

2. Check the work area.

Make sure that no tools or equipment have been left behind. Make sure that all workers are in a safe location.

3. Tell someone.

Notify affected employees that the equipment is going to be turned on.

4. Remove the locks and tags.

They should be removed only by the workers who attached them.

Source: NIOSH Alert: Preventing Worker Deaths From Uncontrolled Release of Electrical, Mechanical, and Other Types of Hazardous Energy Releases, Publication No. 99-110, August 1999.
Factsheet #10

Am I “Affected” or “Authorized”?
The OSHA standard classifies employees as “affected employees” and “authorized employees.” Each category has a different training requirement.

An affected employee is one whose job requires them to operate equipment that is subject to lockout/tagout or whose job requires work in areas where a lockout/tagout is used.
· Training for affected employees who operate equipment must include instructions on the purpose and use of the procedure of lockout/tagout.
· Affected employees who work in the area must be instructed in the procedure of lockout/tagout.
An authorized employee is one whose job requires them to physically lockout or tagout machinery/equipment in order to perform service or maintenance. Training for authorized employees shall include:
· Recognition of hazardous energy sources.

· Identification of the types and magnitude of energy sources in the workplace.

· Explanation of the method and means for isolation and control of hazardous energy.
Source: OSHA Standard 1910.147; OSHA 3120. Control of Hazardous Energy (Lockout/Tagout), Revised

1997.

Factsheet #11

Hardware Requirements for Locks and Tags

OSHA requires the following:

Lock Requirements

· They must be the same size, shape, color.

· They must have a place for the individual’s name.

· They can be used only for the purpose of lockout.

· They must be durable.

Tag Requirements

· They must all have the same print and format.

· They must have a place for the individual’s name.

· They must be weatherproof and durable.

· They require a warning.

· They must be used for lockout/tagout purposes only.

· They must be able to withstand a 50-pound pull without detaching.
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Source: OSHA Standard 1910.147.

Factsheet #12
Safe Lockout/Tagout Procedures and 
OSHA’s Process Safety Management Standard

OSHA’s PSM standard requires companies to develop safe operating procedures for all process equipment, including safe lockout/tagout procedures.  

All employees, including maintenance staff and contract employees, that work with or on process equipment must be trained on the company’s lockout/tagout policy to ensure workers can complete jobs tasks in a safe manner.

During PSM inspections, OSHA may request to review documentation of safe operating procedures, including lockout/tagout policies and procedures.  Inspectors will also observe the proper use of these procedures by employees and contract employees where applicable.*
*Source:  OSHA Instruction CPL 2-2.45A CH-1, September 13, 1994, Directorate of Compliance Programs 

Summary: 
Hazardous Energy Sources – Safe Lockout/Tagout Procedures
1. The standard for the control of hazardous energy sources (lockout/ tagout) covers servicing and maintenance of machines and equipment in which the unexpected energizing or start-up of machines or equipment, or release of stored energy could cause injury to employees.
2. The United Auto Workers Union has demonstrated that effective lockout programs significantly reduce hazardous energy fatalities.
3. A NIOSH study identified poor procedures (e.g., failure to de-energize, isolate, block, and/or dissipate the energy source; failure to lockout and tagout energy control devices; and failure to verify that the energy source was de-energized before beginning work) as a major contributing factor in hazardous energy fatalities.
4. Because of the problems associated with using tags, OSHA has determined that lockout is a more reliable means of de-energizing equipment, and that it should be the preferred method used by employees.
5. OSHA requires a procedure if equipment can be started or stored energy released.  At each plant, the written plan or procedure will vary to fit the needs and practices at that plant.
6. The four steps for removing locks and tags are:

1.  Inspect the equipment

2.  Check the work area

3.  Tell affected employees
4.  Remove the locks and tags

7. The OSHA standard classifies employees into two categories - affected employees (workers who operate equipment that is subject to lockout/ tagout) and authorized employees (workers who physically lockout or tagout equipment).  Each category has a different training requirement.

Preventing Chemical Accidents

Hazardous Energy Sources - Safe Lockout/Tagout Procedures
EVALUATION FORM 

Location:

Date:
A = EXCELLENT, B = GOOD, C = FAIR, D = POOR, E = N/A
How were the following objectives met:





A  B  C  D  E

1.  Upon completion of this program, participants will be able to:


















To understand lockout/tagout procedures and how they can reduce
the risk of injury at work.







(  (   (  (   (
2.   Did the tasks address the purposes of the activity?


(  (   (  (   (
3.   Please evaluate the speaker:    __________________






       Trainer Name

Knowledge of subject






(  (   (  (   (
Presentation orderly and understandable



(  (   (  (   (
Effective use of teaching tools 

(small groups, explanation, assignments)



(  (   (  (   (
4.  What did you like the most about this activity?

More on back.

5.  How could this activity be improved?

Additional Comments:
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