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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. We address OSHA’s performance-based requirements for a plant “mechanical integrity” program. Training also covers accident, incident, and near-miss investigations, focusing on root causes.  We 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.

An Introduction to OSHA’s Process Safety Management Standard (PSM)

Purposes










1) To begin to apply the lessons of disasters involving highly hazardous chemicals to our own facilities.

2) To become acquainted with basic elements of the Process Safety Management (PSM) Standard and to understand why OSHA issued this standard.

This activity has three tasks.

Task 1










 
Scenario:  A Deadly Explosion

On March 23, 2005 an explosion at the BP oil refinery in Texas City, Texas killed 15 workers and injured 180.  It was the worst industrial disaster in the U.S. outside of mining in a quarter century.  Financial losses exceeded $1.5 billion.  OSHA issued the largest citation and penalty in its history.  

A two year investigation by the U.S. Chemical Safety and Hazard Investigation Board, an independent federal agency, found that the accident resulted from “organizational and safety deficiencies at all levels of the BP Corporation.”  Specific factors included poorly designed and maintained alarms and instrumentation, use of outmoded blowdown drums and atmospheric stacks to vent flammable liquids and vapors, unsafe siting of temporary trailers leading to the presence of nonessential personnel in dangerous areas during critical operations, poor internal communications, inadequate training, fatigue from excess overtime, and outdated and ineffective procedures for critical operations such as unit startups. 

Source: U.S. Chemical Safety and Hazard Investigation Board (CSB), Investigation Report: Refinery Explosion and Fire (15 Killed, 180 Injured), BP, Texas City, Texas, March 23, 2005, Washington, DC, 2007.
Task 1










 

Pick a scribe to report back the group’s response and working together, circle the conditions that exist at your facility. 

A. Inadequately designed and maintained instrumentation and alarms;

B. Atmospheric venting of flammable liquids and vapors, 
without flaring;

Trailers and other temporary structures sited too close to 

C. process units;

D. Nonessential personnel in potentially dangerous areas during critical operations like startups;

E. Inadequate internal communications;

F. Inadequate training;

G. Fatigue from excess overtime;

H. Outmoded and ineffective procedures for critical operations; 

Inadequate analysis of the potential for an accident in every aspect of the process.

List examples of those things you checked on the lines below:

1)  ______________________________________________________
2)  ______________________________________________________

3)  ______________________________________________________

4)  ______________________________________________________

5)  ______________________________________________________

After looking at these conditions, is it possible an accident like the one in Texas City could ever happen in your facility?

(   Yes


(   No

Please explain:
Task 2 – Why Do We Need a PSM Standard?



Statement:

I came to work here almost 15 years ago.  This was a good job with good pay and benefits.  I’ve seen a lot of change, some for the better, some worse.  I just heard a supervisor talking about new challenges for our plant from OSHA enforcement of the Process Safety Management Standard. 

He said there is really no need for more government regulation or enforcement, that this will just hurt our industry.  He questioned the PSM Standard, asking why it was so important and why – years after it was issued – OSHA is increasing its attention to PSM.

I think the PSM Standard was a good change for our industry, but I’d like some facts to back that up.

In your groups, pick a scribe, then read factsheets 1-7 on pages 12-18.  Using the factsheets and your own experience, make a list of reasons that explain to this worker why we need the Process Safety Management Standard.  Use the factsheets to support your answers.

1)

2)

3)

4)

5)

Factsheet #1

New Technology Can Give Rise to New Hazards

Some experts believe that oil refineries and some chemical plants are increasingly likely to have catastrophic accidents because:

•
Facility processes are tied together and have many complex interactive parts.

•
Some facilities are getting bigger and sometimes more crowded.
•
New chemicals are being used without their risks being fully 
addressed.
•
Computerization of processes has resulted in many point-of-production problems being controlled by microprocessors in the field, with only high-level functions being fed back to the central control room.  This makes it more difficult for operators to understand the process as a whole system and may make it harder to intervene when unexpected things happen.

Source:  Perrow, Normal Accidents:  Living with High Risk Technologies, New York:  Basic Books, 1984, pp. 101-102 and 121-122.

Factsheet #2
Disasters on the Rise

A report published in 2003 by an industry consulting firm gives us an idea of the magnitude of the largest petroleum industry accidents and their causes.  The 100 largest on-shore losses, in terms of damage to property, over the period 1972 – 2001, total $10.8 billion.  The first table below gives a five-year snapshot (1987-1991) of the number of accidents which resulted in losses over $10 million.  The second chart shows the total dollar amount of damages, adjusted for inflation, for accidents over $10 million for the period 1987 through 1991.

	Large Property Losses in the Petroleum Industry  1987–1991

	Refinery
                               U.S.


                                           Non-U.S
	98

141

	Petrochemical Plants                  U.S.


                                           Non-U.S.
	58

140

	Terminals/Distribution                 U.S.


                                           Non-U.S
	83

182


	Property Value Losses from 1987-1991 (Adjusted for inflation Jan 2002 $)

	Refineries
	$775,000,000

	Petrochemical Plants
	$1,417,000,000

	Terminals/Distributions
	$40,000,000

	Off Shore Incidents
	$512,000,000


Sources:  U.S. PIRG, Irresponsible Care: the Failure of the Chemical Industry to Protect the Public from Chemical Accidents, Washington, D.C.:  U.S. PIRG, April 2004, available at http://uspirg.org/usprig.asp?id2=12860&id3=USPIRG; and James C. Coco, Editor, The 100 Largest Losses 1972-2001:  Large property damage losses in the hydrocarbon-chemical industries, Twentieth Edition, Marsh’s Risk Consulting Practice, February 2003.

Factsheet #3
Toxic Chemical Incidents Are Frequent

Both workers, as well as community residents, have reason to worry about chemical accidents.  

One reason why is that there frequent releases involving petroleum and other hazardous substances.

The following chart shows the number of incidents reported to the National Response Center.  The actual number of incidents may be higher.
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Source:  Data from the Emergency Response Notification System (ERNS), a national computer database, from reports filed with the National Response Center, a federal authority, http://www.nrc.uscg.mil/incident_type_2000up.html

Factsheet #4
The Body Count Was on the Rise

Before OSHA adopted the PSM standard in 1992, there were well-publicized chemical disasters.  These included the:
· 1980 Chemical Control, Elizabeth, New Jersey – 40,000 drums of unlabeled chemicals burn, with 400 firefighters and other emergency responders working in thick smoke; respiratory and other disease later reported.
· 1984 Union Carbide, Bhopal, India disaster, resulting in more than 4,000 deaths and countless injuries and diseases among community residents.
· 1984 Union Oil, Romeoville, Illinois - 17 deaths.
· 1986 Arco Petroleum Company, Carson, CA – 5 deaths, 44 injured.

· 1988 Shell Oil, Norco, Louisiana - seven deaths and 24 injured.

· 1989 Phillips Petroleum Company, Pasadena, TX - 23 deaths and 132 injuries.

· 1990 BASF, Cincinnati, Ohio - 2 deaths.
· 1991 IMC, Sterlington, LA - 8 deaths and 128 injuries.

These disasters received widespread media attention.
Factsheet #5
History of OSHA’s Process Safety Management Standard

Despite major accidents involving highly hazardous substances, OSHA did not have a standard on process safety.  In response, Congress required action by both OSHA and the Environmental Protection Agency, through amendments to the 1990 Clean Air Act.  This law also established the U.S. Chemical Safety and Hazard Identification Board, an independent agency that investigates the underlying causes of major chemical accidents.
	1984
	Toxic chemical release in Bhopal, India, kills over 4,000 people.

· The AFL-CIO and the United Steelworkers joined in an international team of experts investigating this accident.  They noted that, had the release occurred in the U.S., none of the root causes would have violated an OSHA or EPA regulation.

· U.S. unions begin to lobby for a Process Safety Standard.

	1985
	Release from a chemical plant in Institute, WV, injures 135.

American Institute of Chemical Engineers forms the Center for Chemical Process Safety and publishes Guidelines for Hazard Evaluation Procedures.

	1989
	Philips Chemical Plant explosion kills 23, injures 232.

	1990
	American Petroleum Institute (API) publishes Management of Process Hazards voluntary guidelines.
Arco Chemical plant disaster kills 17 workers.

OSHA proposes a process safety management Standard based on API Guidelines and Recommendations.

Congress passes the Clean Air Act Amendments, which mandate that OSHA enact process safety rules covering 14 specific areas.

	1991
	OSHA releases study of the effects of using contract workers in the U.S. petrochemical industry.

	1992
	The final OSHA PSM Standard is issued.  One year later, EPA released its Risk Management Program Regulation.

	1997
	May 26, 1997, was the deadline for 100 percent completion of all Process Hazard Analysis (PHA).  OSHA required companies to identify the processes that pose the greatest risks and begin evaluating those first.  At least one-quarter of the processes had to be evaluated by May 26, 1994, with an additional 25 percent completed each year, so that all affected processes were evaluated by the final deadline.


Source:  Learning from Hamlet:  The Case for a National Safety and Health Board, New Solutions, Vol. 3, No. 2, Winter 1993.

Factsheet #6
Expected Results of the PSM Standard

After extensive public hearings and debate, the PSM Standard became effective in 1992, with OSHA explaining:

OSHA anticipates that full compliance with the PSM standard will lead to fewer catastrophic fires, explosions, releases of hazardous substances and other types of serious accidents.  It is expected that many minor incidents will be prevented as well.

In addition to the health and safety benefits from preventing catastrophic incidents, reductions in injuries and illnesses related to minor process disruptions are anticipated, as well as reductions in the long-run risks posed by occasional releases of toxic vapors and gases and by the physical hazards of poor process design.

Source:  OSHA Process Safety Management Standard, 29 CFR 1910.119, 57 FR 6356, February 24, 1992.

Factsheet #7
The PSM Standard Is “Performance-based”
Performance-based Standards 

The PSM Standard is a performance-based standard.  That means it is goal-oriented and what you should judge is a program’s effectiveness.  The exact specifications are not spelled out, just the desired results. 

The PSM Standard gives each facility the flexibility to design its own program to match its needs, as long as the outcome prevents or minimizes major releases, spills, fires, and explosions.  (Specification-based OSHA standards prescribe precise rules, such as a guardrail’s height, exact limits of exposure, etc.)
Your work experience is your guide. 

Another way to understand the accident prevention requirement of a performance standard is to think in terms of our five senses.  We can look and listen for hazards; we can feel for vibrations and smell for leaks (although that is not always trustworthy); and, at times, we may even be alerted by our sense of taste.  However, the most important sense we bring to the job is our work experience. 
You should ask yourself the following question when reviewing your facility’s PSM program: 

Will this program, as it is written and applied, help to prevent accidents?  If the answer is “no,” then management is not complying with the spirit and intent of the law. 


For example, if management develops a preventive maintenance program (PM) but assigns PM work orders low priority, your work experience tells you that there really is no PM program! 
Task 3 – Basic Elements of the PSM Standard*



*Note:  The factsheets summarize each section of the standard and do not include all parts of the standard.  The text of the complete Standard is at the end of this Activity.

The following scenario describes an accident that occurred at Napp Technologies in Lodi, NJ on April 21, 1995.  The facility was not covered by the PSM standard nor is the reactive chemical listed in Appendix A of the standard.  However, OSHA did cite the company for violations of Standard 1910.120 – Hazardous waste operations and emergency response and other standards.
Scenario:
The introduction of water/heat into water-reactive materials during a mixing operation led to a runaway reaction which caused a massive explosion and fire.  Napp was contracted by Technic, Inc. to blend this mixture.  The accident killed five workers, injured 40 people on and off site, destroyed nearby businesses, and led to evacuation of 400 residents and school students.  Firefighting efforts generated chemically contaminated water that ran off into the streets and nearby Saddle River.  The plant was never rebuilt in New Jersey and 60 workers lost their jobs.
An investigation into the accident found the following:

1.  Napp had blended the same product for Technic in 1992.  A review of the product was conducted in 1992, but no formal record was kept.  Production records and Material Safety Data Sheets (MSDS’s) retained from the first operation were reviewed by management and the water reactive nature of the ingredients was noted.  

2.  Technic did not provide any information on process hazards and Napp did not conduct a process hazards analysis.  The MSDS’s provided contradictory information on whether or not water should be used in emergency response.  

3.  According to the manufacturer, the blender was not intended for mixing water reactive chemicals.  Additionally, friction from the blades of the blender could have heated the ingredients.  On several occasions during preparation, water was observed in the blender and in the room where the blender was stationed by maintenance workers and operators.  Water was also used to clean the equipment, and may have remained in the equipment undetected.  

4.  The blending process should have taken less than an hour, but lasted over several shifts.  Each operator on every shift leading up the accident completed a detailed review with the shift supervisor of the process and its hazards prior to commencing work, as is standard operating procedure.  Throughout the shifts, workers noticed intensifying smells.  The mixture began to bubble.  Rather than shutting down the process, they attempted to correct it, not realizing that an undesired reaction had begun.
5.  Workers were eventually evacuated, but were directed back into the building to unload the blender when management became concerned that a fire might start.  Due to limited process hazard information from Technic, management was unaware that those efforts could exacerbate the problem and cause an explosion.

6.  Napp’s standard operating procedure did not address emergency shutdown procedures, operating limits including the consequences of deviations, or what corrective actions should be taken.  Some employees, who also served as emergency responders, were trained to handle fire hoses, but not trained to deal specifically with chemical fires or emergency response operations involving chemical fires.  This may have further contributed to the consequences.
Source: EPA/OSHA Joint Chemical Accident Investigation Report, Napp Technologies, Inc. Lodi, NJ.  EPA 550-R-97-002. October 1997

Task 3










 
Tear out Factsheet #8 to use as a reference as you do Task 3.  In your group, review factsheets 9 – 23 on pages 24 - 39 which summarize elements of the Process Safety Management (PSM) Standard.  

Then, working together, list the PSM element(s) for each finding of the investigation that could have helped prevent this accident.  Be prepared to explain why and list the factsheet(s) you used to support your answer.   There may be more than one element for each finding.  
1)
2)
3)
4)
5)
6)
Which elements do not apply to this facility?  Why not?

1)

2)

3)

4)

***TEAR OUT THIS PAGE***

Factsheet #8
OSHA’s PSM Standard—The 14 Required Elements

OSHA’s Process Safety Management Standard, 29 CFR 1910.119, is composed of 16 sections:  Applications, Definitions, and 14 elements (c through p).  These elements are listed below.  They are described on Factsheets 9 through 23.

	Section
	Factsheet

	(a)   Application
	9

	(b)   Definitions
	10

	14 Required Elements

	(c)   Employee Participation
	11

	(d)   Process Safety Information
	12

	(e)   Process Hazard Analysis (PHA)
	13

	(f)    Safe Operating Procedures
	14

	(g)   Training
	15

	(h)   Contractors
	16

	(i)    Pre-startup Safety Review
	17

	(j)    Mechanical Integrity
	18

	(k)   Hot Work Permit
	19

	(l)    Management of Change
	20

	(m)  Incident Investigation
	21

	(n)   Emergency Planning and Response
	22

	(o)   Compliance Audits
	23

	(p)   Trade Secrets
	23


Factsheet #9
Application — PSM Paragraph (a) 

PSM mainly covers manufacturing industries and particularly chemical plants and oil refineries.  Other types of facilities that may be covered include warehouses and water and sewage treatment plants.
(a) Application

What is covered:

· A process which involves a chemical at or above the specified threshold quantities listed in Appendix A of the standard.
· A process with 10,000 pounds or more of a listed flammable liquid or gas.

Exceptions:

1.
Hydrocarbons used for fuel, such as propane used for comfort heating, if not used elsewhere as part of a process.

2.
Flammable liquids stored in atmospheric tanks below their boiling point, which don’t need cooling.
Factsheet #10
Definitions — PSM Paragraph (b) 
(b) Definitions:

1.
Atmospheric Tank means a storage tank that has been designed to operate at pressures from atmospheric through 0.5 p.s.i.g. (pounds per square inch gauge, 3.45 Kpa).

2
Boiling Point.  The boiling point of a liquid at a pressure of 14.7 pounds per square inch absolute (p.s.i.a.) (7650 mm).  For the purposes of this section, where an accurate boiling point is unavailable for the material in question, or for mixtures which do not have a constant boiling point, the 10 percent point of a distillation performed in accordance with the Standard Method of Test for Distillation of Petroleum Products, ASTM D-86-62, which is incorporated by reference as specified in Sec. 1910.6, may be used as the boiling point of the liquid.

3.
Catastrophic Release means a major uncontrolled emission, fire, or explosion involving one or more highly hazardous chemicals, that presents serious danger to employees in the workplace.

4.
Facility means the buildings, containers, or equipment which contain a process.

5.
Highly Hazardous Chemical means a substance possessing toxic, reactive, flammable or explosive properties and specified by paragraph (a)(1) of this section.

6.
Hot Work means work involving electric or gas welding, cutting, brazing, or similar flame or spark-producing operations.

7.
Normally Unoccupied Remote Facility means a facility which is operated, maintained or serviced by employees who visit the facility only periodically to check its operation and to perform necessary operating or maintenance tasks.  No employees are permanently stationed at the facility.  Facilities meeting this definition are not contiguous with, and must be geographically remote from, all other buildings, processes, or persons.  (The standard does not cover such facilities).
8.
Process means any activity involving a highly hazardous chemical including any use, storage, manufacturing, handling or the on-site movement of such chemicals or combination of these activities.  For purposes of this definition, any group of vessels which are interconnected and separate vessels which are located such that a highly hazardous chemical could be involved in a potential release shall be considered a single process.

9.
Replacement in Kind means a replacement which satisfies the design specification.

10.
Trade Secret means any confidential formula, pattern, process, device, information, or compilation of information used in an employer’s business and that gives the employer an opportunity to obtain an advantage over competitors who do not know or use it. 

Source:  OSHA Process Safety Management Standard, 29 CFR 1910.119, 57 FR 6356, February 24, 1992.

Factsheet #11
Employee Participation 
PSM Paragraph (c) 

(c) Employee Participation

Requirements:

· Develop a written plan explaining how employers shall consult with employees and union representatives (if any) about the Standard.

· Consult with employees and union representatives on all of the elements of the Standard.

· Give workers and union representatives access to all information required to be developed by this Standard.

Source:  OSHA Process Safety Management Standard, 29 CFR 1910.119, 57 FR 6356, February 24, 1992.

Factsheet #12
Process Safety Information
PSM Paragraph (d) 

(d) Process Safety Information

Requirements:

· Compile specific information before starting a process hazard analysis that covers:

1. The hazards of highly hazardous chemicals in the process   Material Safety Data Sheets (MSDS) are okay if they contain all required information;

2. The technology of the process (block flow diagrams, chemistry of process); and

3. Information pertaining to the equipment in the process.

Source:  OSHA Process Safety Management Standard, 29 CFR 1910.119, 57 FR 6356, February 24, 1992.

Factsheet #13
Process Hazard Analysis (PHA)
PSM Paragraph (e) 

(e) Process Hazard Analysis (PHA)

Process Hazard Analyses (PHAs), also called process hazard evaluations, use various methods to identify, evaluate, and control the hazards involved in a process.

Requirements:

· Develop a priority order for conducting PHAs and do the most important ones first.

· Set a timetable for requirements.

· Use one of the six listed methods or equivalent methodology:

1.  What-if;
2.  Checklist;

3.  What-if/Checklist;

4.  Hazard and Operability Study (HAZOP);

5.  Failure Mode and Effects Analysis (FMEA); or

6.  Fault Tree Analysis.

· Outline what must be covered in a PHA.

· Establish a team to do the PHA.

· Set up a tracking system to ensure that the team’s findings and recommendations are addressed and resolved in a timely manner.

· Update the PHAs every five years and keep the records throughout the life of the process.

Source:  OSHA Process Safety Management Standard, 29 CFR 1910.119, 57 FR 6356, February 24, 1992.

Factsheet #14
Safe Operating Procedures
PSM Paragraph (f)

(f) Safe Operating Procedures

Requirements:

Develop and implement written procedures covering:

1. Each operating phase:

· Startup;

· Normal operations; and

· Emergency shutdown.

2. Conditions which require emergency shutdown;

3. Operating limits;

4. Safety and health considerations; and

5. Safety systems.

Keep these procedures current, updated once a year.


Develop safe work practices for employees and contractors covering:

1. Lockout/tagout;

2. Confined space entry; and

3. Opening of process equipment or piping.

Source:  OSHA Process Safety Management Standard, 29 CFR 1910.119, 57 FR 6356, February 24, 1992

Factsheet #15
Training — PSM Paragraph (g)

(g) Training

The Process Safety Standard has different training requirements for operators, maintenance workers, and contractors.  This element addresses operators.

Requirements:

· Initial training:

1. Process overview;

2. Safe operating procedures; 
3. Specific process health and safety hazards;

4. Emergency shutdown operations; and

5. Safe work practices.

· Refresher training to operating personnel at least every three years; and

· Provide written documentation that employees have been trained and understand the training.  (PSM does not specifically require written tests). 
Source:  OSHA Process Safety Management Standard, 29 CFR 1910.119, 57 FR 6356, February 24, 1992.

Factsheet #16
Contractors — PSM Paragraph (h) 

(h) Contractors

Plant Employer Requirements:

· When selecting a contractor, the employer must evaluate its safety performance and programs.

· Maintain a log on contractor injuries and illnesses.

· Inform the contract employers of potential fire, explosion, or toxic release hazards related to the contractor’s work.

· Develop and implement safe work practices to control the entrance, presence and exit of contract employees.

· Periodically evaluate the on-site performance of the contractor to ensure compliance with the PSM Standard; and

· Explain management’s emergency action plan to the contractor.

Contract Employer Requirements:

· Train its employees to perform work safely.

· Inform all of its employees of potential fire, explosion, or toxic release hazards and what to do if they occur.

· Document that workers have been trained and understand the training.

· Ensure that employees follow plant safety rules.

· Inform plant employer of any hazards introduced by contractor’s work or of any hazards discovered by the contractor.

Source:  OSHA Process Safety Management Standard, 29 CFR 1910.119, 57 FR 6356, February 24, 1992.

Factsheet #17
Pre-startup Safety Review
PSM Paragraph (i) 

(i) Pre-startup Safety Review

A pre-startup safety review applies to all new facilities and to existing facilities when modification is significant enough to require change in the process equipment.

Requirements:

Before a highly hazardous chemical is introduced into a process it will be confirmed that:

· Construction and equipment meets specifications;

· All procedures are in place, such as:

1. Safety;

2. Operating;

3. Maintenance; and

4. Emergency.

· In new facilities: process hazard analyses have been performed and recommendations have been resolved or implemented;

· In modified facilities:  comply with management of change requirements (see paragraph (l) of the Standard (Factsheet 21); and

· Operating employees have been trained.

Source: OSHA Process Safety Management Standard, 29 CFR 1910.119, 57 FR 6356, February 24, 1992.

Factsheet #18
Mechanical Integrity
PSM Paragraph (j)

(j) Mechanical Integrity

These requirements only apply to six types of process equipment where failure is likely to be catastrophic.  The process equipment covered includes:

1. Pressure vessels and storage tanks;

2. Piping systems (including valves, other components); 
3. Relief and vent systems and devices;

4. Emergency shutdown systems;

5. Controls (monitoring devices and sensors, alarms and interlocks); and

6. Pumps.

Requirements:

· Provide written procedures to maintain integrity of equipment.

· Train employees involved in maintaining integrity of equipment.

· Perform periodic inspection, testing and maintain records.

· Correct deficiencies in equipment.

· Assure that equipment is suitable and properly installed.

· Assure that maintenance materials, spare parts and equipment are suitable and correct for use in the process. 

Source:  OSHA Process Safety Management Standard, 29 CFR 1910.119, 57 FR 6356, February 24, 1992.

Factsheet #19
Hot Work Permit
PSM Paragraph (k) 

(k) Hot Work Permit

Requirements:

· Hot work permits are required on or near process systems.

· Minimum permit requirements:

1. Comply with 29 CFR 1910.252(a), OSHA’s hot work standard;

2. Date; and

3. Name of equipment.

· Retain the permit until completion.

Source:  OSHA Process Safety Management Standard, 29 CFR 1910.119, 57 FR 6356, February 24, 1992.

Factsheet #20
Management of Change
PSM Paragraph (l) 

(l) Management of Change

Requirements:

· Establish written procedures to manage changes to:

1. Process chemicals;

2. Technology;

3. Equipment; 
4. Procedures; and

5. Facilities.

· Assess the impact of change on safety and operating procedures.

· Provide updated training to employees and contract workers prior to startup.

· If change is significant, then a pre-startup review is required.

· Update process safety information.

· Update operating procedures.

Source:  OSHA Process Safety Management Standard, 29 CFR 1910.119, 57 FR 6356, February 24, 1992.

Factsheet #21
Incident Investigation
PSM Paragraph (m) 

(m)  Incident Investigation

Requirements:

· Investigate all incidents or near-misses which could result in a catastrophic release of a highly hazardous chemical.

· Begin investigation as soon as possible (within 48 hours).

· Form an investigation team, which includes:  at least one person knowledgeable about the process involved and a contract worker if the incident involved work by the contractor.

· Prepare a report with dates, description of incident, contributing factors and recommendations.

· Establish a system to promptly address and resolve findings and recommendations.

· Review report findings with affected employees and contract workers.

· Incident investigation reports must be retained for five years.
· The employer is required to inform employees of the results of the incident report and all those who were or could have been impacted by the incident.

Source:  OSHA Process Safety Management Standard, 29 CFR 1910.119, 57 FR 6356, February 24, 1992.

Factsheet #22
Emergency Planning and Response
PSM Paragraph (n)

(n) Emergency Planning and Response

Requirements:

· Establish and implement an emergency action plan as required by OSHA 29 CFR 1910.389(a).  Also, include procedures for handling small chemical releases.

· Establish and implement a more comprehensive emergency response program as required by OSHA 1910.120, the Hazwoper Standard.

Source:  OSHA Process Safety Management Standard, 29 CFR 1910.119, 57 FR 6356, February 24, 1992.

Factsheet #23
Compliance Audits and Trade Secrets
PSM Paragraphs (o) and (p) 

(o) Compliance Audits

Requirements:

· Review the PSM programs every three years for compliance.

· Include on the team at least one person knowledgeable about the process.

· Write a report of the findings of the audit.

· Respond to the audit report findings and document that deficiencies have been corrected.

(p) Trade Secrets

Requirements:

· Make all necessary information available to those people responsible for complying with the different sections of the Standard, including trade secrets.

· Give workers and union representatives access to trade secret information, subject to OSHA 29 CFR 1910.1200 (the Hazard Communication Standard).

· Allows the employer to require a confidentiality agreement that the employees must not disclose this information.

Source: OSHA Process Safety Management Standard, 29 CFR 1910.119,57 FR 6356, February 24, 1992.

 Summary:  An Introduction to the PSM Standard*
1.
Before the adoption of OSHA’s PSM standard, there were an increasing number of chemical disasters.  These led to many deaths and injuries, and the loss of billions of dollars in property damage.

2.
OSHA issued the PSM Standard to prevent such chemical disasters.

3.   The PSM Standard is “performance-based”.  The PSM Standard gives each facility flexibility to design its own program to prevent major releases, spills, fires and explosions.  

4.
The PSM Standard potentially gives workers more influence over workplace safety by increasing their understanding and participation concerning safeguards to prevent catastrophes.

5.
The PSM Standard is a key tool to make workplaces safer if management effectively implements this standard and workers and union representatives learn about it and use it.
6.  The PSM Standard does not cover all situations or all chemicals that could lead to toxic releases, fires, or explosions.  Be alert to all conditions that can lead to a chemical accident.
*    More information on the standard and guidelines are available at www.osha.gov.  The text of the PSM Standard follows.

Full Text of OSHA Regulations (Standards - 29

CFR) Process Safety Management of Highly

Hazardous Chemicals 1910.119
Standard Number: 1910.119 

Standard Title:  Process Safety Management of Highly Hazardous Chemicals. SubPart Number:  H
SubPart Title: Hazardous Materials 

Purpose:   This section contains requirements for preventing or minimizing the consequences of catastrophic releases of toxic, reactive, flammable or explosive chemicals.  These releases may result in toxic, fire or explosion hazards.

(a) Application.

(a)(1) 
This section applies to the following:

(a)(1)(i) 
A process which involves a chemical at or above the specified threshold quantities listed in Appendix A to this section;

(a)(1)(ii) 
A process which involves a flammable liquid or gas (as defined in 1910.1200(c) of this part) on site in one location, in a quantity of 10,000 pounds (4535.9 kg) or more except for:

(a)(1)(ii)(A) 
Hydrocarbon fuels used solely for workplace consumption as a fuel (e.g., propane used for comfort heating, gasoline for vehicle refueling), if such fuels are not a part of a process containing another highly hazardous chemical covered by this standard;

(a)(1)(ii)(B) 
Flammable liquids stored in atmospheric tanks or transferred which are kept below their normal boiling point without benefit of chilling or refrigeration.

(a)(2) 
This section does not apply to:

(a)(2)(i) 
Retail facilities;
..1910.119(a)(2)(ii) 
(a)(2)(ii) 
Oil or gas well drilling or servicing operations; or,
(a)(2)(iii) 
Normally unoccupied remote facilities.

(b) Definitions.
Atmospheric tank means a storage tank which has been designed to operate at pressures from atmospheric through 0.5 p.s.i.g. (pounds per square inch gauge, 3.45 Kpa).  Boiling point means the boiling point of a liquid at a pressure of 14.7 pounds per square inch absolute (p.s.i.a.) (760 mm.).  For the purposes of this section, where an accurate boiling point is unavailable for the material in question, or for mixtures which do not have a constant boiling point, the 10 percent point of a distillation performed in accordance with the Standard Method of Test for Distillation of Petroleum Products, ASTM D-86-62, which is incorporated by reference as specified in Sec. 1910.6, may be used as the boiling point of the liquid.
Catastrophic release means a major uncontrolled emission, fire or explosion, involving one or more highly hazardous chemicals, that presents serious danger to employees in the workplace.

Facility means the buildings, containers or equipment which contain a process.

Highly hazardous chemical means a substance possessing toxic, reactive, flammable, or explosive properties and specified by paragraph (a)(1) of this section.

Hot work means work involving electric or gas welding, cutting, brazing, or similar flame or spark-producing operations.

Normally unoccupied remote facility means a facility which is operated, maintained or serviced by employees who visit the facility only periodically to check its operation and to perform necessary operating or maintenance tasks.  No employees are permanently stationed at the facility.  Facilities meeting this definition are not contiguous with, and must be geographically remote from all other buildings, processes or persons.

Process means any activity involving a highly hazardous chemical including any use, storage, manufacturing, handling or the on-site movement of such chemicals, or combination of these activities.  For purposes of this definition, any group of vessels which are interconnected and separate vessels which are located such that a highly hazardous chemical could be involved in a potential release shall be considered a single process.

Replacement in kind means a replacement which satisfies the design specification.  Trade secret means any confidential formula, pattern, process, device, information or compilation of information that is used in an employer’s business and that gives the employer an opportunity to obtain an advantage over competitors who do not know or use it.  Appendix D contained in 1910.1200 sets out the criteria to be used in evaluating trade secrets.

(c) Employee participation.

(c)(1) 
Employers shall develop a written plan of action regarding the implementation of the employee participation required by this paragraph.

(c)(2) 
Employers shall consult with employees and their representatives on the conduct and development of process hazards analyses and on the development of the other elements of process safety management in this standard.

(c)(3) 
Employers shall provide to employees and their representatives access to process hazard analyses and to all other information required to be developed under this standard.
..1910.119(d) 

(d)  Process safety information. 

In accordance with the schedule set forth in paragraph (e)(1) of this section, the employer shall complete a compilation of written process safety information before conducting any process hazard analysis required by the standard.  The compilation of written process safety information is to enable the employer and the employees involved in operating the process to identify and understand the hazards posed by those processes involving highly hazardous chemicals.  This process safety information shall include information pertaining to the hazards of the highly hazardous chemicals used or produced by the process, information pertaining to the technology of the process and information pertaining to the equipment in the process.

(d)(1) 

Information pertaining to the hazards of the highly hazardous chemicals in the process.  This information shall consist of at least the following:

(d)(1)(i) 
Toxicity information;

(d)(1)(ii) 
Permissible exposure limits;

(d)(1)(iii) 
Physical data;

(d)(1)(iv) 
Reactivity data:

(d)(1)(v) 
Corrosivity data;

(d)(1)(vi) 
Thermal and chemical stability data; and

(d)(1)(vii) 
Hazardous effects of inadvertent mixing of different materials that could foreseeably occur.
Note:  Material Safety Data Sheets meeting the requirements of 29 CFR 1910.1200(g) may be used to comply with this requirement to the extent they contain the information required by this subparagraph.

(d)(2) 
Information pertaining to the technology of the process.

(d)(2)(i) 
Information concerning the technology of the process shall include at least the following:
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(d)(2)(i)(A) 
A block flow diagram or simplified process flow diagram (see Appendix B to this section);

(d)(2)(i)(B) 
Process chemistry;

(d)(2)(i)(C) 
Maximum intended inventory;

(d)(2)(i)(D) 
Safe upper and lower limits for such items as temperatures, pressures, flows or compositions; and,

(d)(2)(i)(E)
An evaluation of the consequences of deviations, including those affecting the safety and health of employees.

(d)(2)(ii) 
Where the original technical information no longer exists, such information may be developed in conjunction with the process hazard analysis in sufficient detail to support the analysis.

(d)(3) 
Information pertaining to the equipment in the process.

(d)(3)(i) 
Information pertaining to the equipment in the process shall include:

(d)(3)(i)(A) 
Materials of construction;

(d)(3)(i)(B) 
Piping and instrument diagrams (P&ID’s);
..1910.119(d)(3)(i)(C) 

(d)(3)(i)(C) 
Electrical classification;

(d)(3)(i)(D) 
Relief system design and design basis;

(d)(3)(i)(E) 
Ventilation system design;

(d)(3)(i)(F) 
Design codes and standards employed;

(d)(3)(i)(G) 
Material and energy balances for processes built after May 26, 1992; and,

(d)(3)(i)(H) 
Safety systems (e.g. interlocks, detection or suppression systems).

(d)(3)(ii) 
The employer shall document that equipment complies with recognized and generally accepted good engineering practices.

(d)(3)(iii) 
For existing equipment designed and constructed in accordance with codes, standards or practices that are no longer in general use, the employer shall determine and document that the equipment is designed, maintained, inspected, tested and operating in a safe manner.
..1910.119(e) 

(e) Process hazard analysis.

(e)(1) 
The employer shall perform an initial process hazard analysis (hazard evaluation) on processes covered by this standard.  The process hazard analysis shall be appropriate to the complexity of the process and shall identify, evaluate and control the hazards involved in the process.  Employers shall determine and document the priority order for conducting process hazard analyses based on a rationale which includes such considerations as extent of the process hazards, number of potentially affected employees, age of the process and operating history of the process.  The process hazard analysis shall be conducted as soon as possible, but not later than the following schedule:

(e)(1)(i) 
No less than 25 percent of the initial process hazards analyses shall be completed by May 26, 1994;

(e)(1)(ii) 
No less than 50 percent of the initial process hazards analyses shall be completed by May 26, 1995;

(e)(1)(iii) 
No less than 75 percent of the initial process hazards analyses shall be completed by May 26, 1996;

(e)(1)(iv) 
All initial process hazards analyses shall be completed by May 26, 1997.

(e)(1)(v) 
Process hazards analyses completed after May 26, 1987, which meet the requirements of this paragraph are acceptable as initial process hazards analyses.  These process hazard analyses shall be updated and revalidated, based on their completion date, in accordance with paragraph (e)(6) of this standard.

(e)(2) 
The employer shall use one or more of the following methodologies that are appropriate to determine and evaluate the hazards of the process being analyzed.

(e)(2)(i) 
What-If;
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(e)(2)(ii) 
Checklist;

(e)(2)(iii) 
What-If/Checklist;

(e)(2)(iv) 
Hazard and Operability Study (HAZOP);

(e)(2)(v) 
Failure Mode and Effects Analysis (FMEA);

(e)(2)(vi) 
Fault Tree Analysis; or

(e)(2)(vii) 
An appropriate equivalent methodology.

(e)(3) 
The process hazard analysis shall address:

(e)(3)(i) 
The hazards of the process;

(e)(3)(ii) 
The identification of any previous incident which had a likely potential for catastrophic consequences in the workplace;

(e)(3)(iii) 
Engineering and administrative controls applicable to the hazards and their interrelationships such as appropriate application of detection methodologies to provide early warning of releases.  (Acceptable detection methods might include process monitoring and control instrumentation with alarms, and detection hardware such as hydrocarbon sensors.);
..1910.119(e)(3)(iv) 

(e)(3)(iv) 
Consequences of failure of engineering and administrative controls;

(e)(3)(v) 
Facility siting;

(e)(3)(vi) 
Human factors; and

(e)(3)(vii) 
A qualitative evaluation of a range of the possible safety and health effects of failure of controls on employees in the workplace.

(e)(4) 
The process hazard analysis shall be performed by a team with expertise in engineering and process operations, and the team shall include at least one employee who has experience and knowledge specific to the process being evaluated.  Also, one member of the team must be knowledgeable in the specific process hazard analysis methodology being used.

(e)(5) 
The employer shall establish a system to promptly address the team’s findings and recommendations; assure that the recommendations are resolved in a timely manner and that the resolution is documented; document what actions are to be taken; complete actions as soon as possible; develop a written schedule of when these actions are to be completed; communicate the actions to operating, maintenance and other employees whose work assignments are in the process and who may be affected by the recommendations or actions.
..1910.119(e)(6) 

(e)(6) 
At least every five (5) years after the completion of the initial process hazard analysis, the process hazard analysis shall be updated and revalidated by a team meeting the requirements in paragraph (e)(4) of this section, to assure that the process hazard analysis is consistent with the current process.

(e)(7) 
Employers shall retain process hazards analyses and updates or revalidations for each process covered by this section, as well as the documented resolution of recommendations described in paragraph (e)(5) of this section for the life of the process.

(f) Operating procedures.

(f)(1) 
The employer shall develop and implement written operating procedures that provide clear instructions for safely conducting activities involved in each covered process consistent with the process safety information and shall address at least the following elements.

(f)(1)(i) 
Steps for each operating phase:

(f)(1)(i)(A) 
Initial startup;

(f)(1)(i)(B) 
Normal operations;

(f)(1)(i)(C) 
Temporary operations;
..1910.119(f)(1)(i)(D) 

(f)(1)(i)(D) 
Emergency shutdown including the conditions under which emergency shutdown is required, and the assignment of shutdown responsibility to qualified operators to ensure that emergency shutdown is executed in a safe and timely manner.

(f)(1)(i)(E) 
Emergency Operations;

(f)(1)(i)(F) 
Normal shutdown; and,

f)(1)(i)(G) 
Startup following a turnaround, or after an emergency shutdown.

(f)(1)(ii) 
Operating limits:

(f)(1)(ii)(A) 
Consequences of deviation; and

(f)(1)(ii)(B) 
Steps required to correct or avoid deviation.

(f)(1)(iii) 
Safety and health considerations:

(f)(1)(iii)(A) 
Properties of, and hazards presented by, the chemicals used in the process;

(f)(1)(iii)(B) 
Precautions necessary to prevent exposure, including engineering controls, administrative controls and personal protective equipment;
..1910.119(f)(1)(iii)(C) 

(f)(1)(iii)(C) 
Control measures to be taken if physical contact or airborne exposure occurs;

(f)(1)(iii)(D) 
Quality control for raw materials and control of hazardous chemical inventory levels; and,

(f)(1)(iii)(E) 
Any special or unique hazards.

(f)(1)(iv) 
Safety systems and their functions.

(f)(2) 
Operating procedures shall be readily accessible to employees who work in or maintain a process.

(f)(3) 
The operating procedures shall be reviewed as often as necessary to assure that they reflect current operating practice, including changes that result from changes in process chemicals, technology, and equipment and changes to facilities.  The employer shall certify annually that these operating procedures are current and accurate.
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(f)(4) 
The employer shall develop and implement safe work practices to provide for the control of hazards during operations such as lockout/tagout; confined space entry; opening process equipment or piping; and control over entrance into a facility by maintenance, contractor, laboratory or other support personnel.  These safe work practices shall apply to employees and contractor employees.

(g) Training.
(g)(1) Initial training.

(g)(1)(i) 
Each employee presently involved in operating a process, and each employee before being involved in operating a newly assigned process, shall be trained in an overview of the process and in the operating procedures as specified in paragraph (f) of this section.  The training shall include emphasis on the specific safety and health hazards, emergency operations including shutdown and safe work practices applicable to the employee’s job tasks.

(g)(1)(ii) 
In lieu of initial training for those employees already involved in operating a process on May 26, 1992, an employer may certify in writing that the employee has the required knowledge, skills and abilities to safely carry out the duties and responsibilities as specified in the operating procedures.

(g)(2) 
Refresher training.  Refresher training shall be provided at least every three years, and more often if necessary, to each employee involved in operating a process to assure that the employee understands and adheres to the current operating procedures of the process.  The employer, in consultation with the employees involved in operating the process, shall determine the appropriate frequency of refresher training.
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(g)(3) 
Training documentation.  The employer shall ascertain that each employee involved in operating a process has received and understood the training required by this paragraph.  The employer shall prepare a record which contains the identity of the employee, the date of training and the means used to verify that the employee understood the training.

h) Contractors.

(h)(1) 
Application.  This paragraph applies to contractors performing maintenance or repair, turnaround, major renovation or specialty work on or adjacent to a covered process.  It does not apply to contractors providing incidental services which do not influence process safety, such as janitorial work, food and drink services, laundry, delivery or other supply services.

(h)(2) 
Employer responsibilities.

(h)(2)(i) 
The employer, when selecting a contractor, shall obtain and evaluate information regarding the contract employer’s safety performance and programs.

(h)(2)(ii) 
The employer shall inform contract employers of the known potential fire, explosion, or toxic release hazards related to the contractor’s work and the process.

h)(2)(iii) 
The employer shall explain to contract employers the applicable provisions of the emergency action plan required by paragraph (n) of this section.

(h)(2)(iv) 
The employer shall develop and implement safe work practices consistent with paragraph (f)(4) of this section, to control the entrance, presence and exit of contract employers and contract employees in covered process areas.

(h)(2)(v) 
The employer shall periodically evaluate the performance of contract employers in fulfilling their obligations as specified in paragraph (h)(3) of this section.

((h)(2)(vi) 
The employer shall maintain a contract employee injury and illness log related to the contractor’s work in process areas.

(h)(3) 
Contract employer responsibilities.

(h)(3)(i) 
The contract employer shall assure that each contract employee is trained in the work practices necessary to safely perform his/her job.

(h)(3)(ii) 
The contract employer shall assure that each contract employee is instructed in the known potential fire, explosion or toxic release hazards related to his/her job and the process, and the applicable provisions of the emergency action plan.

(h)(3)(iii) 
The contract employer shall document that each contract employee has received and understood the training required by this paragraph.  The contract employer shall prepare a record which contains the identity of the contract employee, the date of training and the means used to verify that the employee understood the training.
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(h)(3)(iv) 
The contract employer shall assure that each contract employee follows the safety rules of the facility including the safe work practices required by paragraph (f)(4) of this section.

(h)(3)(v) 
The contract employer shall advise the employer of any unique hazards presented by the contract employer’s work, or of any hazards found by the contract employer’s work.

(i) Pre-startup safety review.

(i)(1) 
The employer shall perform a pre-startup safety review for new facilities and for modified facilities when the modification is significant enough to require a change in the process safety information.

(i)(2) 
The pre-startup safety review shall confirm that prior to the introduction of highly hazardous chemicals to a process:

(i)(2)(i) 
Construction and equipment is in accordance with design specifications;

(i)(2)(ii) 
Safety, operating, maintenance and emergency procedures are in place and are adequate;

(i)(2)(iii) 
For new facilities, a process hazard analysis has been performed and recommendations have been resolved or implemented before startup; and modified facilities meet the requirements contained in management of change, paragraph (l).
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(i)(2)(iv) 
Training of each employee involved in operating a process has been completed.

(j) Mechanical integrity.

(j)(1) 
Application. Paragraphs (j)(2) through (j)(6) of this section apply to the following process equipment:

(j)(1)(i) 
Pressure vessels and storage tanks;

(j)(1)(ii) 
Piping systems (including piping components such as valves);

(j)(1)(iii) 
Relief and vent systems and devices;

(j)(1)(iv) 
Emergency shutdown systems;

(j)(1)(v) 
Controls (including monitoring devices and sensors, alarms and interlocks) and,

(j)(1)(vi) 
Pumps.

(j)(2) 
Written procedures. The employer shall establish and implement written procedures to maintain the on-going integrity of process equipment.
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(j)(3) 
Training for process maintenance activities.  The employer shall train each employee involved in maintaining the on-going integrity of process equipment in an overview of that process and its hazards and in the procedures applicable to the employee’s job tasks to assure that the employee can perform the job tasks in a safe manner.

(j)(4) 
Inspection and testing.

(j)(4)(i) 
Inspections and tests shall be performed on process equipment.

(j)(4)(ii) 
Inspection and testing procedures shall follow recognized and generally accepted good engineering practices.

(j)(4)(iii) 
The frequency of inspections and tests of process equipment shall be consistent with applicable manufacturers’ recommendations and good engineering practices, and more frequently if determined to be necessary by prior operating experience.

(j)(4)(iv) 
The employer shall document each inspection and test that has been performed on process equipment. The documentation shall identify the date of the inspection or test, the name of the person who performed the inspection or test, the serial number or other identifier of the equipment on which the inspection or test was performed, a description of the inspection or test performed, and the results of the inspection or test.
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(j)(5) 
Equipment deficiencies.  The employer shall correct deficiencies in equipment that are outside acceptable limits (defined by the process safety information in paragraph (d) of this section) before further use or in a safe and timely manner when necessary means are taken to assure safe operation.

(j)(6) 
Quality assurance.

j)(6)(i) 
In the construction of new plants and equipment, the employer shall assure that equipment as it is fabricated is suitable for the process application for which they will be used.

(j)(6)(ii) 
Appropriate checks and inspections shall be performed to assure that equipment is installed properly and consistent with design specifications and the manufacturer’s instructions.

(j)(6)(iii) 
The employer shall assure that maintenance materials, spare parts and equipment are suitable for the process application for which they will be used.

(k) Hot work permit.

(k)(1) 
The employer shall issue a hot work permit for hot work operations conducted on or near a covered process.
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(k)(2) 
The permit shall document that the fire prevention and protection requirements in 29 CFR 1910.252(a) have been implemented prior to beginning the hot work operations; it shall indicate the date(s) authorized for hot work; and identify the object on which hot work is to be performed.  The permit shall be kept on file until completion of the hot work operations.

(l) Management of change.

(l)(1) 
The employer shall establish and implement written procedures to manage changes (except for replacements in kind) to process chemicals, technology, equipment, and procedures; and, changes to facilities that affect a covered process.  The procedures shall assure that the following considerations are addressed prior to any change:

(l)(2)(i) 
The technical basis for the proposed change;

(l)(2)(ii) 
Impact of change on safety and health;

(l)(2)(iii) 
(l)(2) 
Modifications to operating procedures;

(l)(2)(iv) 
Necessary time period for the change; and,

(l)(2)(v) 
Authorization requirements for the proposed change.

(l)(3) 
Employees involved in operating a process and maintenance and contract employees whose job tasks will be affected by a change in the process shall be informed of, and trained in, the change prior to startup of the process or affected part of the process.
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(l)(4) 
If a change covered by this paragraph results in a change in the process safety information required by paragraph (d) of this section, such information shall be updated accordingly.

(l)(5) 
If a change covered by this paragraph results in a change in the operating procedures or practices required by paragraph (f) of this section, such procedures or practices shall be updated accordingly.

(m) Incident investigation.

(m)(1) 
The employer shall investigate each incident which resulted in, or could reasonably have resulted in a catastrophic release of highly hazardous chemical in the workplace.

(m)(2) 
An incident investigation shall be initiated as promptly as possible, but not later than 48 hours following the incident.

(m)(3) 
An incident investigation team shall be established and consist of at least one person knowledgeable in the process involved, including a contract employee if the incident involved work of the contractor, and other persons with appropriate knowledge and experience to thoroughly investigate and analyze the incident.

(m)(4) 
A report shall be prepared at the conclusion of the investigation which includes at a minimum:

(m)(4)(i) 
Date of incident;
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(m)(4)(ii) 
Date investigation began;

(m)(4)(iii) 
A description of the incident;

(m)(4)(iv) 
The factors that contributed to the incident; and,

(m)(4)(v) 
Any recommendations resulting from the investigation.

(m)(5) 
The employer shall establish a system to promptly address and resolve the incident report findings and recommendations.  Resolutions and corrective actions shall be documented.

(m)(6) 
The report shall be reviewed with all affected personnel whose job tasks are relevant to the incident findings including contract employees where applicable.

(m)(7) Incident investigation reports shall be retained for five years.
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(n) Emergency planning and response.
The employer shall establish and implement an emergency action plan for the entire plant in accordance with the provisions of 29 CFR 1910.38(a).  In addition, the emergency action plan shall include procedures for handling small releases.  Employers covered under this standard may also be subject to the hazardous waste and emergency response provisions contained in 29 CFR 1910.120(a), (p) and (q).
(o) Compliance Audits.

(o)(1) 
Employers shall certify that they have evaluated compliance with the provisions of this section at least every three years to verify that the procedures and practices developed under the standard are adequate and are being followed.

(o)(2) 
The compliance audit shall be conducted by at least one person knowledgeable in the process.

(o)(3) 
A report of the findings of the audit shall be developed.

(o)(4) 
The employer shall promptly determine and document an appropriate response to each of the findings of the compliance audit, and document that deficiencies have been corrected.

(o)(5) 
Employers shall retain the two (2) most recent compliance audit reports.
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(p) Trade secrets.

(p)(1) 
Employers shall make all information necessary to comply with the section available to those persons responsible for compiling the process safety information (required by paragraph (d) of this section), those assisting in the development of the process hazard analysis (required by paragraph (e) of this section), those responsible for developing the operating procedures (required by paragraph (f) of this section), and those involved in incident investigations (required by paragraph (m) of this section), emergency planning and response (paragraph (n) of this section) and compliance audits (paragraph (o) of this section) without regard to possible trade secret status of such information.

p)(2) 
Nothing in this paragraph shall preclude the employer from requiring the persons to whom the information is made available under paragraph (p)(1) of this section to enter into confidentiality agreements not to disclose the information as set forth in 29 CFR 1910.1200.

(p)(3) 
Subject to the rules and procedures set forth in 29 CFR 1910.1200(i)(1) through 1910.1200(i)(12), employees and their designated representatives shall have access to trade secret information contained within the process hazard analysis and other documents required to be developed by this standard.

[57 FR 23060, June 1, 1992; 61 FR 9227, March 7, 1996] 

List of Highly Hazardous Chemicals, Toxics and Reactives (Mandatory) - 1910.119 Appendix A

· Standard Number: 1910.119 Appendix A 
· Standard Title: List of Highly Hazardous Chemicals, Toxics and Reactives (Mandatory). 
· SubPart Number: H 
· SubPart Title: Hazardous Materials 
Appendix A lists toxic and reactive highly hazardous chemicals that present a potential for a catastrophic event at or above the threshold quantity.
* Chemical Abstract Service Number
** Threshold Quantity in Pounds (Amount necessary to be covered by this standard.)

	CHEMICAL NAME
	CAS*
	TQ**

	Acetaldehyde
	75-07-0
	2500

	Acrolein (2-Propenal)
	107-02-8
	150

	Acrytyl Chloride
	814-68-6
	250

	Allyl Chloride
	107-05-1
	1000

	Allylamine
	107-11-9
	1000

	Alkylaluminums
	Varies
	5000

	Ammonia, Anhydrous
	7664-41-7
	10000

	Ammonia solutions (>44% ammonia by weight)
	7664-41-7
	15000

	Ammonium Perchlorate
	7790-98-9
	7500

	Ammonium Permanganate
	7787-36-2
	7500

	Arsine (also called Arsenic Hydride)
	7784-42-1
	100

	Bis(Chloromethyl) Ether
	542-88-1
	100

	Boron Trichloride
	10294-34-5
	2500

	Boron Trifluoride
	7637-07-2
	250

	Bromine
	7726-95-6
	1500

	Bromine Chloride
	13863-41-7
	1500

	Bromine Pentafluoride
	7789-30-2
	2500

	Bromine Trifluoride
	7787-71-5
	15000

	Propargyl Bromide)
	106-96-7
	100

	Butyl Hydroperoxide (Tertiary)
	75-91-2
	5000

	Butyl Perbenzoate (Tertiary)
	614-45-9
	7500

	Carbonyl Chloride (see Phosgene)
	75-44-5
	100

	Carbonyl Fluoride
	353-50-4
	2500

	Cellulose Nitrate (concentration > 126% nitrogen
	9004-70-0
	2500

	Chlorine
	7782-50-5
	1500

	Chlorine Dioxide
	10049-04-4
	1000

	Chlorine Pentrafluoride
	13637-63-3
	1000

	Chlorine Trifluoride
	7790-91-2
	1000

	Chlorodiethylaluminum (also called Diethylaluminum Chloride)
	96-10-6
	5000

	1-Chloro-2, 4-Dinitrobenzene
	97-00-7
	5000

	Chloromethyl Methyl Ether
	107-30-2
	500

	Chloropicrin
	76-06-2
	500

	Chloropicrin and Methyl Bromide mixture
	None
	1500

	Chloropicrin and Methyl Chloride mixture
	None
	1500

	Cumene Hydroperoxide
	80-15-9
	5000

	Cyanogen
	460-19-5
	2500

	Cyanogen Chloride
	506-77-4
	500

	Cyanuric Fluoride
	675-14-9
	100

	Diacetyl Peroxide (concentration >700%)
	110-22-5
	5000

	Diazomethane
	334-88-3
	500

	Dibenzoyl Peroxide
	94-36-0
	7500

	Diborane
	19287-45-7
	100

	Dibutyl Peroxide (Tertiary)
	110-05-4
	5000

	Dichloro Acetylene
	7572-29-4
	250

	Dichlorosilane
	4109-96-0
	2500

	Diethylzinc
	557-20-0
	10000

	Diisopropyl Peroxydicarbonate
	105-64-6
	7500

	Dilaluroyl Peroxide
	105-74-8
	7500

	Dimethy Id ich lorosi lane
	75-78-5
	1000

	Dimethylhydrazine, 1,1
	57-14-7
	1000

	Dimethylamine, Anhydrous
	124-40-3
	2500

	2,4-Dinitroanitine
	97-02-9
	5000

	Ethyl Methyl Ketone Peroxide (also Methyl Ethyl Ketone Peroxide; concentration >60%)
	1338-23-4
	5000

	Ethyl Nitrite
	109-95-5
	5000

	Ethylamine
	75-04-7
	7500

	Ethylene Fluorohydrin
	371-62-0
	100

	Ethylene Oxide
	75-21-8
	5000

	Ethyleneimine
	151-56-4
	1000

	Fluorine
	7782-41-4
	100

	Formaldehyde (Formalin')
	50-00-0
	1000

	Furan
	110-00-9
	500

	Hexafluoroacetone
	684-16-2
	5000

	Hydrochloric Acid, Anhydrous
	7647-01-0
	5000

	Hydrofluoric Acid, Anhydrous
	7664-39-3
	1000

	Hydrogen Bromide
	10035-10-6
	5000

	Hydrogen Chloride
	7647-01-0
	5000

	Hodrogen Cyanide, Anhydrous
	74-90-8
	1000

	Hydrogen Fluoride
	7664-39-3
	1000

	Hydrogen Peroxide (52% by weight or greater
	7722-84-1
	7500

	Hydrogen Selenide
	7783-07-5
	150

	Hydrogen Sulfide
	7783=06-4
	1500

	HydroxIamine
	7803-49-8
	2500

	Iron, Pentacarbonyl
	13463-40-6
	250

	Isopropylamine
	75-31-0
	5000

	Ketene
	463-51-4
	100

	Methacrylaldehyde
	78-85-3
	1000

	Methacryloyl Chloride
	920-46-7
	150

	Methacryloyloxyethyl Isocyanate
	30674-80-7
	100

	Methyl Acrylonitrile
	126-98-7
	250

	Methylamine, Anhydrous
	74-89-5
	1000

	Methyl Bromide
	74-83-9
	2500

	Methyl Chloride
	74-87-3
	15000

	Methyl Chloroformate
	79-22-1
	500

	Methyl Ethyl Ketone Peroxide (concentration >60%)
	1338-23-4
	5000

	Methyl Fluoroacetate
	453-18-9
	100

	Methyl Fluorosulfate
	421-20-5
	100

	Methyl Hydrazine
	60-34-4
	100

	Methyl Iodide
	74-88-4
	7500

	Methyl Isocyanate
	624-83-9
	250

	Methyl Mercaptan
	74-93-1
	5000

	Methyl Vinyl Ketone
	79-84-4
	100

	Methyltrichlorosilane
	75-79-6
	500

	Nickel Carbonly (Nickel Tetracarbonyl)
	13463-39-3
	150

	Nitric Acid (945% by weight or greater)
	7697-37-2
	500

	Nitric Oxide
	10102-43-9
	250

	Nitroaniline (para Nitroaniline)
	100-01-6
	5000

	Nitromethane
	75-52-5
	2500

	Nitrogen Dioxide
	10102-44-0
	250

	Nitrogen Oxides (NO; NO2; N204; N203)
	10102-44-0
	250

	Nitrogen Tetroxide (also called Nitrogen Peroxide)
	10544-72-6
	250

	Nitrogen Trifluoride
	7783-54-2
	5000

	Nitrogen Trioxide
	10544-73-7
	250

	Oleum (65% to 80% by weight; also called Fuming Sulfuric Acid
	8014-94-7
	1000

	Osmium Tetroxide
	20816-12-0
	100

	Oxygen Difluoride (Fluorine Monoxide) 
	7783-41-7 
	100

	Ozone
	10028-15-6
	100

	Pentaborane
	19624-22-7
	100

	CHEMICAL name CAS* TQ** Peracetic Acid (concentration >60% Acetic Acid; also called Peroxyacetic Acid)
	79-21-0
	1000

	Perchloric Acid (concentration >60% by weight)
	7601-90-3
	5000

	Perchloromethyl Mercaptan
	594-42-3
	150

	Perchloryl Fluoride
	7616-94-6
	5000

	Peroxyacetic Acid (concentration >60% by Acetic Acid; also called' Paracetic Acid)
	79-21-0
	1000

	Phosgene (also called Carbonyl Chloride)
	75-44-5
	100

	Phosphine (Hydrogen Phosphide)
	7803-51-2
	100

	Phosphorus Oxychloride (also called Phosphoryl Chloride)
	10025-87-3
	1000

	Phosphorus Trichloride
	7719-12-2
	1000

	Phosphoryl Chloride (also called Phosphorus Oxychloride
	10025-87-3
	1000

	Propargyl Bromide
	106-96-7
	100

	Propyl Nitrate
	627-3-4
	100

	Sarin
	107-44-8
	100

	Selenium Hexafluoride
	7783-79-1
	1000

	Stibine (Antimony Hydride)
	7803-52-3
	500

	Sulfur Dioxide (liquid)
	7446-09-5
	1000

	Sulfur Pentafluoride
	5714-22-7
	250

	Sulfur Tetrafluoride
	7783-60-0
	250

	Sulfur Trioxide (also called Sulfuric Anhydride)
	7446-11-9
	1000

	Sulfuric Anhydride (also called Sulfur Trioxide)
	7446-11-9
	1000

	Tellurium Hexafluoride
	7783-80-4
	250

	Tetrafluoroethylene
	116-14-3
	5000

	Tetrafluorohydrazine
	10036-47-2
	5000

	Tetramethyl Lead
	75-74-1
	1000

	Thionyl Chloride
	7719-09-7
	250

	Trichloro (chloromethyl) Silane
	1558-25-4
	100

	Trichloro (dichlorophenyl) Silane
	27137-85-5
	2500

	Trichlorosilane
	10025-78-2
	5000

	Triflurochloroethylene
	79-38-9
	10000

	Trimethyoxysilane
	2487-90-3
	1500


[57 FR 7847, Mar. 4, 1992]

Preventing Chemical Accidents

Process Safety Management Training from the NJ Work Environment Council

PROGRAM EVALUATION FORM 

Introduction to Process Safety Management 

Location:


Date:

CODE:
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:














List key elements of the Process Safety Management standard.
(  (   (  (   (
Identify recommendations to improve their own
 facility’s PSM program.






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

(  (   (  (   (
3.  What elements of the Process Safety Management standard do you think might need more attention at your facility?  Circle the ones that apply.

	14 Required Elements

	(c)   Employee Participation
	11

	(d)   Process Safety Information
	12

	(e)   Process Hazard Analysis (PHA)
	13

	(f)    Safe Operating Procedures
	14

	(g)   Training
	15

	(h)   Contractors
	16

	(i)    Pre-startup Safety Review
	17

	(j)    Mechanical Integrity
	18

	(k)   Hot Work Permit
	19

	(l)    Management of Change
	20

	(m)  Incident Investigation
	21

	(n)   Emergency Planning and Response
	22

	(o)   Compliance Audits
	23

	(p)   Trade Secrets
	23












A  B  C  D  E


4.   How well did this training meet your expectations?


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






       Trainer Name

Knowledge of subject





(  (   (  (   (
Presentation orderly and understandable


(  (   (  (   (
Effective use of teaching tools 

(small groups, explanation, assignments)


(  (   (  (   (
6.    Overall, I found the learning experience:



(  (   (  (   (
Additional Comments:     

This material was produced under grant SH-17813-08-60-F-34 from the Occupational Safety and Health Administration, U.S. Department of Labor.  It does not necessarily reflect the views or policies of the U.S. Department of Labor, nor does mention of trade names, commercial products, or organizations imply endorsement by the U.S. Government.  
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		1984

		1987

		1989

		1991

		1996

		2000

		2003

		2008



TOTAL INCIDENTS

Year

Total Spills and Releases

Hazardous Spills and Releases

10686

15005

22162

25754

29781

32435

32231

33882



Sheet1

		

		Year		1984		1987		1989		1991		1996		2000		2003		2008

		TOTAL INCIDENTS		10,686		15,005		22,162		25,754		29,781		32,435		32,231		33,882

														2001		2002		2004		2005		2006		2007

														34,360		32,185		33,912		35,714		36,855		35,274
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