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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 judgments 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.

Activity 6:  Hot Work
Purpose












To understand and learn the elements of a good hot work program.

This Activity has one task.

Scenario:

Art and Ray were sent to the Tank Farm to replace bearings on a isopropanol pump located on the alcohol pad.  They found the bearings “frozen” in place.  When Art told his supervisor they would have to pull the pump, he said, “Let’s see if we can’t pull those bearings in place; we’ve got too much downtime in that area already.”  First they tried to loosen the bearings with a bearing heater, a powerful electric heat gun, without success.  Ray then called a welder who heated the casing with her torch until the bearings came free.  While the welder was there, the supervisor had her weld brackets on an I-beam so he could install a “Warning-Flammable Area” sign.

A piece of slag from the welding rolled into a nearby pile of damp wooden shims.  After the mechanics and the welder left the area, the wood began to smolder and then burst into flames.  At the same time an operator began to charge ethanol to his unit by remote computer control.  The ethanol transfer pump started to leak around its mechanical seal creating a pool of alcohol on the pad.  The vapors from the pool traveled towards the fire, which then ignited them.

The fire spread instantly to the pump and grew in intensity as the heat increased the size of the leak.  The tank farm operator saw the fire, sounded the alarm and attacked the fire with an extinguisher.  She was overcome by vapors and fell unconscious.  Quick response by the in-plant emergency response team saved her life and stopped a potentially disastrous fire.


Task:













In your groups, choose a scribe.  Discuss the incident and, based on your experience and factsheets 1 - 8 on pages 4 - 12, answer the following questions.

1.  What could have been done to prevent this fire?  List the factsheet(s) you used to back up your answer.

a)

b)

c)

d)

e)
2.  Now, think about the hot work program in your plant, are there any changes or improvements that should be made to improve the program?  Please list and explain.

Factsheet #1

What Is Hot Work and Why Is It Hazardous?
OSHA defines hot work as:  “work involving electric or gas welding, cutting, brazing or similar flame or spark-producing operations.”  
We should be concerned about hot work because:

In our plants a spark invites disaster because of the tremendous potential for flammable vapors or gases to be present.

When we cut, weld or grind in our facilities, literally thousands of ignition sources in the form of sparks and hot slag are created.

Sparks and slag can scatter throughout an area where hot work is going on — sometimes up to 35 feet or more.

· Sparks and slag can also pass through cracks, gratings, doors, drains, open hatches and other openings in walls, floors or vessels, creating fire/explosion hazards in sometimes distant areas.

Source:  NFPA 51B “Fire Prevention in Use of Cutting and Welding Processes,” 1989.


Factsheet #2

Hot Work May Be More Than You Expect
Anything combustible or flammable can be ignited by hot work.  Welding, cutting and brazing are pretty obvious; but what about those other “flame or spark-producing operations” that OSHA talks about?

Grinding, sanding and sand blasting;

Metal-on-metal contact, metal-on-concrete contact;

Internal combustion engines;

Electric tools, such as drills or saws;

Cameras, battery-powered instruments, radios, etc.; and

Even your clothing can cause static sparks.

If your hot work permit system does not address these sources, it is not giving you the protection the law requires.

When you check out an area before doing hot work, it’s natural to focus on the hazards of the process (solvent vapors, flammable gases and explosive dust-in-air mixtures, etc.).  But wait; it’s easy to overlook other combustible materials in a hot work area like grass, debris, trash, pallets and fiber drums.  It pays to check the area out thoroughly.

Move it!

Move combustible materials at least 35 feet from the hot work area.  If they can’t be moved, they must at least be protected with flame-proofed covers or shielded with guards or curtains.  Edges of covers at the floor should be tight to prevent sparks from going under them.  Combustible flooring should be wet down or protected by fire-resistant shields.  Cover floor drains, trenches, sewer boxes, etc.

Source:  OSHA 1910.252(a); and NFPA 51B “Fire Prevention in Use of Cutting and Welding Processes,” 1989.

Factsheet #3

Hot Work:  Your Last Resort
In many chemical plants and refineries, it has become routine to do hot work in process areas — often with the units still running.  The current trend in our industry is to take the least amount of time possible to do maintenance work.  Planned shutdowns and turnarounds for maintenance are held much less frequently than in the past.  Even when such work is scheduled, the length of time allowed is enough to take care of only the most serious work orders.

But remember, it is almost always safer to move that piece of equipment out of the process area to a safe place before doing hot work on it.

Source:  Based on interviews with former OCAW (Now USW) members in the video, “Out of Control,” produced by the Organizing Media Project and available from the Apex Press, New York, NY.


Factsheet #4

Where There’s Smoke There Should Be a Fire Watch!
When hot work is being performed the sparks fly — literally!  

Sparks produced by hot work operations like grinding, cutting or welding are often spread over a large area.  This makes it impossible for grinders, welders or torch operators to do their work and watch for fires too.  OSHA says a fire watch must be assigned to the job if there is a chance of more than just a minor fire.  In our plants, no fire is minor.  Consider the following real-life examples:

Rouseville, PA:  A welding operation on a stairway to a tank was prepped and permitted in the morning.  The area was gas-tested and found to be clear of any LEL levels.  The liquid in the tank was not considered flammable as it was a mixture of water and various products from the vacuum truck recovered spills.  As the day warmed up and conditions changed, flammable vapors formed and began rising off the tank.  The vapors were ignited and three contractors were killed.

· Delaware City, DE:  A welding operation was taking place on a catwalk on a tank.  The work crew had been repairing a catwalk on a sulfuric acid storage tank when a spark from their hot work ignited flammable vapors in one of the tanks.  This tank had holes in its roof and shell due to corrosion.  The tank collapsed and one of the contract workers was killed; eight others were injured.


Factsheet #5

What’s a Fire Watch?
A fire watch is someone who . . . well . . . watches!

He or she continuously monitors the hot work area for fires that may be caused by flying sparks and any changes in the surrounding conditions that may make the hot work unsafe.  The key word here is continuously.  This is not a job to be given to an operator or mechanic who already has another job to do.

A fire watch is well trained.

Fire watches must be trained in using fire-extinguishing equipment, including “hands on” practice with training fires.  They must also be trained in the facility’s emergency procedures (i.e., sounding an alarm, evacuation routes, etc.) as outlined in the plant’s written emergency response plan.

A fire watch knows what to do and when to do it.

If a fire occurs, the fire watch must warn the hot work crew and sound the plant alarm.  The fire watch may try to extinguish a fire only when it is obviously within the capacity of the fire extinguishing equipment available and only if the fire watch has been properly trained.

A fire watch must cover all areas where sparks might travel.

If there are floor or wall openings, open ductwork, gratings, open sewer drains or any other way a spark may travel to another level or area, more personnel need to be assigned as fire watches.

It’s not over even when it’s over.

When the hot work ends, the fire watch must continue for at least another 30 minutes.*

*OSHA 1910.252 (a) (III) (4) (8).


Factsheet #6

Hot Work Permits:  No Guarantee of Safety
A hot work permit is only as good as the information included on it and the skills of the person issuing it.  Several factors have to be considered before issuing a permit:

Explosive atmospheres

Hot work obviously can’t be done near explosive atmospheres.  The area should be checked with a combustible gas analyzer at different levels.  Even if the air is clear, will it stay that way?  Continuous monitoring should be standard practice.

Nearby combustibles

Move combustible materials in the area 35 feet from the hot work area.  If impractical, protect them with flame-proof covers or guards.

Fire protection equipment

Inspect all fire equipment and do not allow hot work in sprinklered buildings if that protection is impaired.

Safe condition of surrounding areas

If something is going on near a hot work area that could create a hazardous condition, those operations must be made safe until the hot work is finished.  If there are floor openings, gratings, wall openings or open ductwork or conveyors that could allow sparks from the hot work to be carried into another area, they must be covered or blocked.

Factsheet #6 continued










Notification of all persons involved

Operators on nearby units, supervisors, maintenance or other workers nearby and contractors must be aware of the hot work going on and of the related hazards.  Posting a notice or sign is recommended also.
Establishment of a fire watch

In addition, a hot work permit must include the date and time the work is authorized and must identify the equipment to be worked on.  The permit must be kept on file until the hot work operation is completed.

Remember, if the nature of the job changes (e.g., another craft becomes involved, new equipment is used or conditions surrounding the job change), a new hot work permit should be issued.

Sources:  OSHA 1910.119; and NFPA 51B “Fire Prevention in Use of Cutting and Welding Processes,” 1989.


Factsheet #7

Combustible Gas Analyzers
How do you tell if an area is clear of flammable gases or vapors?  Most plants use combustible gas analyzers.  These are usually small, hand-held units that test the air and give a reading expressed in percent lower explosion limit (LEL).  Often analyzers for oxygen and other contaminants are combined in the same unit.

Percent Lower Explosion Limit (LEL)

Flammable gas will ignite only when the mixture of gas and air is in the right ratio.  Too little gas and the mixture is too lean to burn, too much gas and the mixture is too rich.
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What concentration is safe?

Safety concentrations are not specified under OSHA’s Process Safety Management standard.  But OSHA’s Confined Space Standard specifies a maximum percent LEL of 10 percent for work inside a confined space.  However, some plants will not do hot work if any positive reading at all shows up on an analyzer.  Others use readings of one percent or three percent of the LEL as their cut-off point.

How often is enough?

Most plants only sample when the permit is issued.  A few repeat the monitoring at regular time periods.  The best protection is offered by continuous monitoring.  This can be done by area monitors with noticeable alarms or by equipping fire watches (after proper training) with analyzers during the hot work.

Sources:  OSHA 1910.146; and National Safety Council, Accident Prevention Manual for Business and Industry, 10th Edition, Itasca, IL:  The National Safety Council, 1992.


Factsheet #8

Monitoring the Monitors
Monitoring results are only as good as the equipment being used and the training and experience of those using it.  So be sure that:

Only experienced, trained workers use a combustible gas monitor.

Units have fully charged batteries.

The analyzer is intrinsically safe (explosion proof).

Units are calibrated on a regular basis and that calibration is checked daily.

And remember that:

Monitors will give false low readings if the sample vapor is very high in concentration.  If the oxygen level is low, monitors will give false low readings of flammable vapors.

Liquids or steam drawn into the unit will give false readings and may damage the unit.  Hydrogen will also affect readings.

· Monitors do not give instantaneous readings.  They require as long 
as 30 seconds to perform the analysis.  If an auxiliary pump and tubing are used to sample a confined space or other area, allow at least two more seconds per foot of sample tubing for the sample to reach the monitor.

If the results of any analyzer are suspect in any way, retest with another unit immediately.

Some gases are heavy, some aren’t.  Be sure testing is done at several different levels.

For the most protection, insist on continuous monitoring.

Source:  National Safety Council, Accident Prevention Manual for Business and Industry, 10th Edition, Itasca, IL:  The National Safety Council, 1992.
Summary:  Hot Work

1.
Hot work is any job that can cause a fire.

2.
The hot work permit is an important tool in the hot work system; but it 
does not make unsafe work safe.

3.
A permit must be issued before the hot work begins.  The proper permit will record that safety requirements have been met and the results of the monitoring for combustibles (percent LEL).

4.
The person authorized to issue a permit should check the area of the hot work for:

Explosive atmospheres;

Nearby combustibles;

Fire protection equipment;

Safe condition of surrounding areas;

Notification of all persons involved; and

Establishment of a fire watch.

5.
The worker performing the hot work cannot do his job and watch the area too.  At least one well-trained fire watch should be posted in each hot work area.

6.
Hot work areas should always be monitored for flammable gases before hot work is performed.  But the highest level of protection is given by continuously monitoring the hot work area.

7.
Any time you do hot work in a process area you take a risk.  Work like this should only be a last resort.  Remove the job to a safe site whenever possible.
Preventing Chemical Accidents

Hot Work
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 and learn the elements of a good hot work program.
(  (   (  (   (
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:
_1297680735

