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This Day In History

• Superfund Amendments and Reauthorization Act of 1986 (SARA)
• passed on October 17, 1986, amends the Comprehensive Environmental 

Response, Compensation, and Liability Act (CERCLA, orSuperfund), which the 
U.S. Congress passed in 1980 to help solve the problems of hazardous-waste 
sites.

• 1989 Loma Prieta earthquake 
• Northern California on October 17 at 5:04 p.m. local time
• AKA “The World Series Earthquake”

• Today is also the “Great California Shakeout”
• 10 million participants
• 10th anniversary 



Paul Penn, MSEM, CHSP, CHCM, CHEP, HEM (soon to be Ret.)

Emergency Management and Refinery Safety Program Manager

California Environmental Protection Agency



Why Should I Care?

• If you are a refinery, this applies to you

• If you are not a refinery
• These regulations and tools can be a way to implement best practices to 

protect your workers, community, and environment

• We are one major event or legislative initiative from these proposed 
regulations being applied to other industries

• Implementing these programs can maximize the long term sustainability of 
business and thus ensure ongoing profits



The Real Reason You Should Care
• https://www.youtube.com/watch?v=hcKM4xWywLE

• Link to Video 

https://www.youtube.com/watch?v=hcKM4xWywLE


The Obligatory Objectives

• Identify the elements of the refinery Process Safety 
Management/California Accidental Release Prevention programs 
safety and prevention regulations.  

• Identify the elements of the proposed refinery CalARP emergency 
preparedness and response regulations. 

• Describe how the recent refinery regulations can be applied to other 
industries



Pre-Takeaways…

• Refining petroleum is inherently hazardous!
• Refineries are chemical facilities processing hazardous materials that are 

large, complex, aging, high profile, and generally immediately proximate to 
populations

• Refineries also have PSM, CalARP/RMP, Environmental, Safety, and Security
resources; and employee involvement 

• The Refinery Safety and Prevention PSM and CalARP regulations and 
the proposed Emergency Preparedness and Response CalARP
regulations are the most extensive and stringent in the nation\

• Refining petroleum is inherently hazardous!



The Overview



Interagency Refinery Task Force Background

California Environmental Protection Agency
California Air Resources Board
Department of Toxic Substances Control
State Water Resources Control Board

Department of Industrial Relations (CalOSHA)
Governor’s Office of Emergency Services
California Department of Public Health
California Emergency Medical Services Authority
Office of the State Fire Marshal
U.S. Environmental Protection Agency Region 9
Certified Unified Program Agencies with refineries

Contra Costa County Environmental Health
El Segundo Fire
Kern County Environmental Health
Los Angeles County Fire (Torrance Fire)
City of Los Angeles Fire
San Luis Obispo County Environmental Health
Solano County Environmental Health

Local Air Pollution Control Districts with refineries
Bay Area Air Quality Management District
San Joaquin Valley Air Pollution Control District
San Luis Obispo County Air Pollution Control District
South Coast Air Quality Management District

http://www.bing.com/images/search?q=chevron+richmond+fire&view=detailv2&&id=4F11F0F2D75DFD9FA0C600EA1B332D38EB14DA14&selectedIndex=2&ccid=sQEhbR7v&simid=608014559536547772&thid=OIP.Mb101216d1eef6a0a7cd7e57cf5775341o0
http://www.bing.com/images/search?q=chevron+richmond+fire&view=detailv2&&id=4F11F0F2D75DFD9FA0C600EA1B332D38EB14DA14&selectedIndex=2&ccid=sQEhbR7v&simid=608014559536547772&thid=OIP.Mb101216d1eef6a0a7cd7e57cf5775341o0


California Interagency Refinery Task Force

• 16 refineries, 14.5 
billion gallons/yr

• 2012 Fire at Chevron 
Richmond 

• 2015 explosion at 
ExxonMobil Torrance

Safety and 
Prevention

Emergency 
Preparedness 
and Response

Implementation
Training,

Inspection, and 
Enforcement 
Coordination

Community 
Outreach

Governor designates California Environmental 
Protection Agency (CalEPA) to lead 

Interagency Refinery Task Force 

Air Monitoring)

Desired outcomes:
Refinery safety
Accident prevention
Hazard reduction
Community/Environmental Protection



Refinery Safety and Prevention

“…refineries are highly complex environments …. 
California refineries are aging; they are processing higher 
sulfur crude which increases corrosion; maintenance is 
often deferred; contractor training may not always be 
adequate; and regulatory agencies often do not have 
ready access to information they may need to assess 

safety. Ultimately, the goal is to incorporate principles of 
inherent safety more fully into the operations of 

California refineries; …this is an ongoing process.”



Refinery Emergency Preparedness and Response

“The Chevron incident revealed shortcomings in the 
corporation’s emergency response protocol, difficulties in 

coordination among emergency responders, and 
challenges in communicating with surrounding 

communities regarding health risks and appropriate 
actions...”



Community Outreach and Involvement

“Members of local communities and the public 
should have consistent, accessible, adequate and 
timely information about refinery emissions and 

safety risks, preventive measures, and emergency 
procedures. There should be an easy mechanism 

for community participation in emergency 
planning and preparedness.”



Community Outreach and Involvement

To date over 15 Safety Forums/Days/Summits on 
various topics and at various venues

Intended to:
• Demystify the issues
• Depoliticize the discussion
• Provide and exchange 

information
• Break down the 

institutional and 
organizational barriers

• Encourage meaningful 
dialogue

Topics Included:
• Proposed Regulations
• Air Monitoring
• Emergency 

Community Warning
• Transportation of 

Petroleum



Intended Outcomes:

• “Improving refinery safety is a goal strongly shared by 
government, industry, workers, and communities.

• Refineries should have a culture that fosters inherent 
safety, including stronger accident prevention and hazard 
reduction measures. 

• Government agencies can improve interagency 
coordination, emergency response procedures, and 
communication and outreach to the public.

• The Interagency Refinery Task Force will guide California 
efforts to help achieve the highest possible level of safety 
and prevention in the California refinery sector.”



The Details



Safety and Prevention



Governor’s Report on Refinery Safety
Recommendations: 

Strengthen PSM and Cal ARP Programs:
1. Implement inherently safer systems to the greatest extent feasible; 

2. Perform periodic safety culture assessments; 

3. Adequately incorporate damage mechanism hazard reviews into 
Process Hazard Analyses; 

4. Complete root cause analysis after significant accidents or releases; 

5. Explicitly account for human factors and organizational changes; and

6. Use structured methods such as Layer of Protection Analysis to 
ensure adequate safeguards.

Additional areas: Reporting of leading and lagging indicators, 
increasing worker and community involvement, and exploring 
the safety case approach.

February, 2014



Adopted 2017
http://calepa.ca.gov/Refinery/

http://www.caloes.ca.gov/cal-oes-divisions/fire-
rescue/hazardous-materials/california-accidental-
release-prevention

http://www.dir.ca.gov/OSHSB/Process-Safety-
Management-for-Petroleum-Refineries.html



Cal ARP Article 6.5: Program 4 Prevention Program
GISO Section 5189.1 Process Safety Management for 
Petroleum Refineries

Applicability: Petroleum Refineries (NAICS Code 324110)

Purpose

• Cal ARP: The purpose of Program 4 is to prevent major 
incidents at petroleum refineries to protect the health and 
safety of communities and the environment.

• PSM: This Section contains requirements for petroleum 
refineries to prevent major incidents and minimize the process 
safety risks to which employees may be exposed.



Selected General Definitions

“Major Incident” means an event within or affecting a process that causes a fire, explosion or 
release of a highly hazardous material has the potential to result in death or serious physical harm 
(as defined in Labor Code Section 6432(e)), or which results in a shelter-in-place, or an evacuation 
order.

“Feasible” means capable of being accomplished in a successful manner within a reasonable period 
of time, taking into account health, safety, economic, environmental, legal, social, and technological 
factors. 

“Major change” means any of the following: (1) introduction of a new process, new process 
equipment, or new regulated substance; (2) any operational change outside of established safe 
operating limits; or (3) any alteration that introduces a new process safety hazard or worsens an 
existing process safety hazard. 



Additional Definitions

• “Highly hazardous material” means a substance possessing a toxic, reactive, 
flammable, explosive, or other dangerous property, exposure to which 
could result in death or serious physical harm as defined by Labor Code 
6432 (e). Highly hazardous material includes all regulated substances listed 
in Appendix A.

• “Process” for purposes of this Article, means petroleum refining activities 
involving a highly hazardous material, including use, storage, 
manufacturing, handling, piping, or on-site movement. Utilities and safety 
related devices may be considered part of the process if, in the event of an 
unmitigated failure or malfunction, they could potentially contribute to a 
major incident.



Damage Mechanism Review (DMR)

• Scope: “each process for which a damage mechanism exists”;

• Initial DMR within 5 years (50% within 3 yrs);

• Revalidated every 5 years or prior to a major change;

• Reviewed as part of an incident investigation;

• Team must include experts and employees;

• Feeds into the Process Hazard Analysis.



Hierarchy of Hazard Control

Hierarchy of Hazard Control; A system 
used to minimize or eliminate exposure 
to a hazard or to reduce the risk 
presented by a hazard.  Control 
measures listed from most effective 
control measure to least effective 
control measure are: (1) eliminating the 
hazards altogether (first order inherent 
safety), (2) reducing severity of hazard 
or likelihood of release (second order 
inherent safety), or (3) applying layers of 
protection, including passive, active, or 
procedural safeguards (layers of 
protection). 



Hierarchy of 
Hazard Control Analysis 

• HCAs are conducted by a team with expertise in inherent safety and 
safeguards, with employee representation.

• Refineries must select the highest order safety measure unless it is not 
feasible.  Any finding of infeasibility must be documented.

• Initial HCA for all processes, & revalidation every five 
years.  Refineries also must conduct an HCA when:  (1) 
recommendations from a Process Hazard Analysis (PHA) 
show a potential for a major incident, (2) a major 
change is proposed, or (3) a major incident occurs.

• Also during the design of any new process, process unit, 
or facility. An HCA done for this purpose must be made 
available to the public, with appropriate protections for 
trade secret information. 



Safeguard Protection Analysis (SPA)
• “Safeguard” means a device, system, or action that interrupts 

the chain of events following an initiating cause, or that 
mitigates the impacts of an incident. 
[Passive/Active/Procedural Safeguards]

• Conduct and update within 6 months of finalizing a Process 
Hazard Analysis (PHA), to ensure the effectiveness of the 
individual and combined safeguards for each failure scenario 
identified in the PHA, and to assure that the safeguards are 
independent of each other.

• Team with expertise in engineering and process operations, 
the methodology, and the safeguards being evaluated; at least 
one employee representative.



Management of Organizational Change 
(MOOC)

• An analysis of impacts of any staffing changes or 
reorganization of operations, including reducing 
staffing levels, changing experience levels of 
employees, changing shift duration, or making 
changes in employee responsibilities.  

• Analysis of change by a team; documentation of 
analysis, decision, and basis.

• Certification by the refinery manager that the 
proposed change(s) will not increase the 
likelihood of a major incident.

• Workers and their representatives must be 
involved in these processes.



Incident Investigation
• Investigate incidents using effective methods that identify root 

causes to determine the underlying safety management system 
causes of the incident, which if corrected would prevent or 
significantly reduce the likelihood of the problem’s recurrence. 

• Investigate all incidents that resulted in, or could reasonably have 
resulted in, a major incident.

• Incident investigations are conducted by a team, including experts 
and employees.

• Investigation must begin within 48 hours; an initial report within 
90 days of the incident; final report in 5 months.

• Interim and final recommendations to prevent recurrence and 
reduce the risk of future incidents.

• For major incidents, reports will be made publicly available by the 
CUPA.



Human Factors
• A discipline concerned with designing machines, operations, 

and work environments so that they match human capabilities, 
limitations, and needs. Human factors can be further referred to 
as environmental, organizational, and job factors, and human 
and individual characteristics, such as fatigue, that influence 
behavior at work in a way that can affect health and safety.

• Human factors program shall take into account staffing levels, 
complexity of tasks, time needed to complete tasks, level of 
training and expertise, human-machine interface, fatigue, 
communication systems, and other factors.

• Human factors must be assessed and included 
in all PHAs, incident investigations, written 
operating and maintenance procedures, and 
in management of change processes for major 
changes and organizational changes.

• Written program must include:
• Training, operating, and maintenance 

procedures.
• Staffing, shiftwork, overtime, and fatigue.



Process Safety Culture Assessment
• Assessment of the core values and behaviors resulting 

from a collective commitment by leaders and individuals 
to emphasize safety over competing goals in order to 
ensure protection of people and the environment.

• Shall be done every 5 years, with a mid-term check on 
progress to:
• Ensure that reporting of safety concerns is encouraged;
• Ensure that reward or incentive programs do not deter 

reporting of concerns or incidents;
• Ensure that safety is not compromised by production 

pressures; 
• Promote effective process safety leadership at all levels of the 

organization. 

• Employees and their representatives shall participate in 
all phases of the safety culture assessment. 

• The refinery manager, or his or her designee, must sign 
off on all process safety culture assessment reports and 
corrective action plans.



Program Management

• Written management system to ensure that all program elements are 
developed, implemented, modified when needed, communicated, and 
roles and responsibilities are assigned. 

• Compliance audit every 3 years. 

• Review all recommendations from team reports against defined rejection 
criteria; generate corrective actions; and implement corrective actions 
according to a specified timeline. Communicate reasons for all delays in the 
corrective action work process to employees and the CUPA. Document 
close-out of all recommendations and corrective actions.



Process Safety 
Performance Indicators

• Annual reporting of specifically defined performance indicators.

• Indicators will be reported to OES and the UPA.  

• OES will post the indicators on its website.

• Indicators to be publicly reported:
• Past due inspections for piping and pressure vessels;

• Past due PHA recommended actions and seismic recommended actions;  

• Past due recommended actions from the investigation of major incidents;

• The number of major incidents; and

• The number of leak seal repairs, date installed, total days in place.  

• Site-specific indicators:  each refinery shall develop a list of site-
specific activities and other events that it shall measure and report 
over time in order to evaluate the performance of its process safety 
systems. (These are not publicly reported)



Refinery Safety and Prevention

Strengthen and align OSHA Process Safety Management (PSM) 
and CA Accidental Release Prevention Program (CalARP)

Implementation
Training,

Inspection, and Enforcement Coordination

Priority of Training for New Elements

1 Human Factors

2 Hierarchy of Hazard Controls

3 Incident Investigation/Root Cause Analysis

4 Safeguard Protection Analysis

5 Process Safety Culture

6 Damage Mechanism Review

7 Management of Organizational Change

8 Management Systems



Employee Participation

• Participation by affected operating and maintenance employees and 
employee representatives, throughout all phases, at the earliest 
possible point, in performing PHAs, DMRs, HCAs, MOCs, Management 
of Organizational Change (MOOCs), Process Safety Culture 
Assessment (PSCAs), Incident Investigations, SPAs and PSSRs



Why is EE Participation Important?
• Tosco refinery- workers expressed concern about cutting 

into piping that had not been effectively isolated or 
drained - when the pipe was cut it released hot 
flammable liquid leading to deaths and serious injuries

• Motiva Delaware City refinery - workers had repeatedly 
warned the company and issued a hazardous equipment 
report over holes in the spent sulfuric acid tank that 
contained carry-over flammables that were ignited during 
hot work near the tank. Several hundred thousand 
gallons of acid was released into the Delaware River - one 
workers body was never recovered.

• BP Texas City - workers expressed concern to 
management about the placement of the trailers near 
the Isom unit and warned the company about previous 
blowdown drum/stack release into the process units -
both key issues that led to the 15 fatalities.



Why is EE Participation Important?

• Tesoro Anacortes - workers expressed concern about a 
history of leaks and releases from flanges on the heat 
exchanger that catastrophically failed. Rather than fixing 
the leaks the company installed a steam station for hoses 
to be placed on the leaks. The hazardous leaks brought 
many more workers into the area during the night of the 
incident to address the problems increasing the number 
of fatalities.

• DuPont LaPorte - workers warned management 
concerning the hazards of draining potentially toxic liquid 
inside a confined building and recommended the liquid 
be drained to a closed system. On the night of the 
incident workers and a supervisor drained toxic liquid 
into the confined area as was the accepted practice.

Thanks to Don Holstrom



And now, Emergency 
Preparedness and Response
Currently At CalOES Being Prepared For Formal Rulemaking



Overview

• Requires “ 4 Stationary Sources” (aka “Refineries”) to develop and 
implement an Emergency Response Program and Plan that “consists 
of actions and activities established prior to an emergency, designed 
to prepare the stationary source and surrounding community to 
respond safely and effectively to a release of a regulated substance.”



Refinery Emergency Preparedness and Response

• Communication between Response 
Officials
• Interoperability of radios

• Coordinating Command during any 
event
• Use of Incident Command System
• Joint Information Center

• Plans & Protocols to Protect Persons 
Outside of a Refinery
• Outreach
• Monitoring
• Notification

• Drills and Exercises
• Coordination with the Air Quality 

Management Districts

What’s in the 
Smoke?



Key Elements (Most Just Common Sense)

• Notification and interface with the public and emergency response 
agencies

• Unified Command procedures

• Interoperability

• Protective Actions

• Joint Information Systems

• Coordination with medical facilities

• Emergency response equipment and resources



More Elements

• Community outreach (pre-event)

• Air Monitoring (AB 1647, §42705.6 HSC)

• Alert and Notification (AB 1646, §25536.6 HSC)

• Zones
• Primary- Monitoring, Notification, Outreach

• Based on Alternate Case Scenario (or 1 mile minimum) 

• Secondary- Outreach
• Based on Worst Cast Scenario (or 1.5 mile minimum)

• Training and competencies

• Drills and Exercises



Why Should I Care?

• If you are a refinery, this applies to you

• If you are not a refinery
• These regulations and tools can be a way to implement best practices to 

protect your workers, community, and environment

• We are one major event or legislative initiative from these proposed 
regulations being applied to other industries

• Implementing these programs can maximize the long term sustainability of 
business and thus ensure ongoing profits



Takeaways…

• Refining petroleum is inherently hazardous!
• Refineries are chemical facilities processing hazardous materials that are 

large, complex, aging, high profile, and generally immediately proximate to 
populations

• Refineries also have PSM, CalARP/RMP, Environmental, Safety, and Security
resources; and employee involvement 

• The Refinery Safety and Prevention PSM and CalARP regulations and 
the proposed Emergency Preparedness and Response CalARP
regulations are the most extensive and stringent in the nation\

• Refining petroleum is inherently hazardous!



The Obligatory Objectives

• Identify the elements of the refinery Process Safety 
Management/California Accidental Release Prevention programs 
safety and prevention regulations.  

• Identify the elements of the proposed refinery CalARP emergency 
preparedness and response regulations. 

• Describe how the recent refinery regulations can be applied to other 
industries



Thanks,
Paul

Paul.penn@calepa.ca.gov

916-718-0751

mailto:Paul.penn@calepa.ca.gov

