
Process Safety Management: 
Building a Resilient Program for 
Sustainable Operations 

Process Safety Management (PSM) is a critical framework designed to protect workers, communities, 
assets, and the environment from catastrophic incidents involving highly hazardous chemicals. While 
compliance with OSHA’s PSM standard (29 CFR 1910.119) is mandatory, organizations that integrate PSM 
into their culture and risk management strategies can achieve benefits beyond regulatory requirements. 
An effective PSM program is built on a strong regulatory foundation, essential program elements, 
and industry best practices that collectively promote safety, operational reliability, and long-term 
organizational success.

In the U.S., Occupational Safety and Health Administration (OSHA) established the PSM standard in 
1992, followed by the Environmental Protection Agency’s (EPA) Risk Management Program (RMP) under 
the Clean Air Act in 1996. Together, these programs aim to prevent accidental releases of hazardous 
chemicals through risk analysis, preventive maintenance, and emergency preparedness. PSM focuses on 
minimizing the likelihood of low-frequency, high-consequence events that can result in fatalities, property 
loss, and community impact. 

OSHA PROCESS SAFETY MANAGEMENT 
STANDARD (29 CFR 1910.119) 

OSHA’s PSM standard applies to facilities 
handling threshold quantities of highly 
hazardous chemicals (HHCs), such as flammable 
liquids, chlorine, ammonia, and hydrogen sulfide.

Key features include:

	+ 14 mandatory program elements, including 
process hazard analysis, mechanical integrity, 
and emergency planning.

	+ Written programs to 
demonstrate compliance.

	+ Employee participation in hazard analysis 
and procedure development. 

Non-compliance can lead to fines, operational 
disruptions, and reputational damage. 

EPA RISK MANAGEMENT PROGRAM (RMP) 

The EPA’s RMP complements OSHA’s PSM 
by focusing on protecting communities and 
the environment.

Key requirements include:

	+ Submission of a Risk Management Plan 
detailing hazards, prevention measures, and 
emergency response protocols. 

	+ Analysis of worst-case and alternative 
release scenarios.

	+ Coordination with local emergency planning 
committees for community readiness. 

Recent revisions emphasize emergency 
coordination, public transparency, and third-
party audits, requiring facilities to demonstrate 
accountability in preventing releases and 
mitigating offsite consequences. 



CORE ELEMENTS OF A PSM PROGRAM 

OSHA’s PSM standard is built around 14 interdependent elements that form a comprehensive 
framework to prevent catastrophic chemical releases. Integration of these elements is essential for a 
robust program.

1. Employee Participation 

Active employee involvement is crucial for 
identifying hazards and developing procedures. 
Employers must create written plans for 
employee participation. 

Best Practices:

	+ Establish cross-functional safety committees. 

	+ Encourage anonymous reporting of 
safety concerns.

	+ Integrate employee feedback into hazard 
reviews and training materials. 

2. Process Safety Information (PSI) 

PSI includes chemical properties, process 
technology, and equipment design, forming 
the foundation for hazard analysis and safe 
operations. 

Best Practices:

	+ Maintain PSI in a centralized, digital platform 
with version control. 

	+ Regularly update information to reflect 
process changes. 

	+ Use standardized formats for clarity 
and consistency.

3. Process Hazard Analysis (PHA) 

PHA involves systematic assessments of 
potential hazards using techniques like hazard 
and operability study (HAZOP), What-If analyses, 
or Failure Mode and Effects Analysis (FMEA). 
PHAs must be updated every five years. 

Best Practices:

	+ Use multi-disciplinary teams for 
balanced perspectives.

	+ Apply risk-ranking systems to 
prioritize findings.

	+ Link PHA findings to action tracking systems 
for accountability. 

4. Operating Procedures 

Clear, written procedures ensure safe and 
consistent operations, covering normal 
operations, startup, shutdown, and emergencies. 

Best Practices:

	+ Use plain language and visual aids 
in procedures.

	+ Update procedures after process changes 
or incidents.

	+ Involve operators in drafting procedures 
for accuracy.

5. Training 

Training ensures employees and contractors 
understand hazards, procedures, and safe 
practices. Initial and refresher training is 
required, with competency documentation. 

Best Practices:

	+ Use hands-on simulations and scenario-
based exercises. 

	+ Validate training effectiveness 
through assessments.

	+ Implement continuous learning programs 
beyond regulatory requirements. 

6. Contractor Management 

Contractors must be carefully selected and 
managed to ensure they understand process 
hazards and adhere to safety standards. 

Best Practices:

	+ Prequalify contractors based on 
safety performance.

	+ Provide site-specific orientations. 

	+ Conduct regular audits and field observations 
of contractor activities. 



7. Pre-Startup Safety Review (PSSR) 

PSSR ensures systems are safe before initiating 
new processes or after major modifications. 

Best Practices:

	+ Use detailed checklists for mechanical, 
procedural, and training readiness. 

	+ Involve engineering and operations 
personnel in reviews. 

	+ Require management sign-off 
for accountability.

8. Mechanical Integrity 

Systematic inspection, testing, and preventive 
maintenance of critical equipment are essential 
for reliability. 

Best Practices:

	+ Use computerized maintenance management 
systems (CMMS). 

	+ Apply risk-based inspection methods for 
prioritization. 

	+ Ensure maintenance is performed by 
qualified personnel. 

9. Hot Work Permits 

Welding, cutting, or spark-producing work near 
hazardous processes must be controlled through 
a permit system. 

Best Practices:

	+ Standardize permits across the facility. 

	+ Require gas testing and continuous 
monitoring in flammable areas. 

	+ Train workers on permit requirements and 
safe practices. 

10. Management of Change (MOC) 

MOC evaluates safety impacts of changes 
to processes, equipment, or procedures 
before implementation.

Best Practices:

	+ Use digital MOC systems with 
workflow tracking.

	+ Conduct hazard reviews for all modifications. 

	+ Communicate changes to employees with 
updated training. 

11. Incident Investigation 

Investigating incidents and near-misses helps 
prevent recurrence. Investigations must occur 
within 48 hours, with findings documented and 
corrective actions tracked. 

Best Practices:

	+ Use root cause analysis methods like 
“5 Whys.”

	+ Involve front-line workers and leadership 
in investigations.

	+ Share findings broadly to strengthen training 
and procedures. 

12. Emergency Planning and Response 

Facilities must have detailed emergency 
response plans, including coordination with 
local responders.

Best Practices:

	+ Conduct regular drills with 
worst-case scenarios.

	+ Integrate plans with local emergency services.

	+ Use real-time communication tools for 
improved response. 



13. Compliance Audits 

Facilities must audit their PSM program every 
three years to evaluate compliance and 
effectiveness. 

Best Practices:

	+ Use independent auditors for 
unbiased evaluations.

	+ Prioritize corrective actions based on risk.

	+ Incorporate audit results into 
strategic planning.

14. Trade Secrets

Employers must share necessary process 
information for safety, even if proprietary. 

Best Practices:

	+ Balance confidentiality with 
safety transparency.

	+ Use secure systems to share sensitive data.

	+ Train employees on proper use of 
proprietary information.
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CONCLUSION 

The 14 elements of PSM form a holistic 
framework that integrates engineering, 
management systems, and human factors. 
Effective programs prioritize leadership 
commitment, workforce engagement, and 
continuous improvement, transforming 
PSM from a compliance obligation into a 
competitive advantage.
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