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1.0  Executive Summary

1.1 Incident Summary

On August 6, 2012, the Chevron U.S.A. Inc. Refinery in Richmond, California, (“the Chevron Richmond
Refinery”) experienced a catastrophic pipe failure in the #4 Crude Unit (“the crude unit”). The pipe, a 52-
inch long carbon steel piping component of the #4 sidecut line, ruptured and released flammable,
hydrocarbon process fluid, which partially vaporized into a large vapor cloud that engulfed 19 Chevron
employees and ignited. All of the employees escaped, narrowly avoiding serious injury. The ignition of
the flammable portion of the vapor cloud and subsequent continued burning of the hydrocarbon process
fluid resulted in a large plume of particulates and vapor traveling across the Richmond, California area.
Approximately 15,000 people from the surrounding area sought medical treatment due to the release.

1.2 Interim Report

The CSB released an Interim Report on the Chevron incident in April 2013 (“the Interim Report”), which
highlighted technical findings and safety system deficiencies. Testing conducted on the ruptured pipe
determined that it had experienced extreme thinning near the rupture location due to sulfidation
corrosion.! Sulfidation corrosion is a damage mechanism that causes thinning in iron-containing
materials, such as steel, due to the reaction between sulfur compounds and iron at temperatures ranging
from 450 °F to 800 °F.> This damage mechanism?® causes pipe walls to gradually thin over time, and is
common in crude oil distillation* where naturally occurring sulfur and sulfur compounds found in crude
oil feed, such as hydrogen sulfide,” are available to react with steel piping and equipment. The Interim
Report stated that virtually all crude oil feeds contain sulfur compounds and, as a result, sulfidation
corrosion is a damage mechanism present at every refinery that processes crude oil. Sulfidation corrosion
can cause thinning to the point of pipe failure when not properly monitored and controlled.

The Interim Report noted a number of causal safety system deficiencies that highlight regulatory gaps
relating to major accident prevention at California petroleum refineries. For example, in conducting its
process hazard analysis6 (PHA) of the crude unit, which was required under California’s Process Safety

! With respect to the sulfidation corrosion damage mechanism that caused the Chevron incident, carbon steel piping
corrodes at a rate that is significantly faster than other materials of construction, such as high chromium steels,
including stainless steel.

2 For an electronic copy of the CSB Chevron Interim Report see
http://www.csb.gov/assets/1/19/Chevron_Interim_Report_Final_2013-04-17.pdf (accessed October 24. 2013).

3 Piping damage mechanisms are any type of deterioration encountered in the refining and chemical process industry
that can result in flaws/defects that can affect the integrity of piping (e.g. corrosion, cracking, erosion, dents, and
other mechanical, physical or chemical impacts). See API 570. "Piping Inspection Code: In-Service Inspection,
Rating, Repair, and Alteration of Piping Systems." 3" ed., Section 3.1.1.5, November 2009.

* Distillation separates mixtures into broad categories of its components by heating the mixture in a distillation
column where different products boil off and are recovered at different temperatures. See
http://www.eia.gov/todayinenergy/detail.cfm?id=6970 (accessed April 4, 2013).

® Hydrogen sulfide is the most aggressive sulfur compound that causes sulfidation corrosion.

® A process hazard analysis (PHA\) is a hazard evaluation to identify, evaluate, and control the hazards of a process.
Facilities that process a threshold quantity of hazardous materials, such as the Chevron Richmond refinery, are
required to conduct a process hazard analysis per the California Code of Regulations Title 8 Section 5189, Process
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Management (PSM) standard,” Chevron did not conduct a rigorous review of corrosion and damage
mechanisms present in the crude unit, and did not identify sulfidation corrosion as a hazard. As such,
Chevron did not effectively address inherent safety® or implement effective controls to prevent sulfidation
corrosion, including those controls proposed by Chevron’s technical group. Although both the California
and federal PSM standards require that hazards be identified, evaluated, and controlled, there is no further
discussion of how far to reduce risks, and there is no requirement to address the effectiveness of controls
or to use the hierarchy of controls.® Therefore, this type of analysis was not required to be conducted, and
Chevron was never cited post-incident for failing to evaluate the effectiveness of safeguards.

In another example, despite internal recommendations to replace the entire #4 sidecut piping with an
inherently safer, more corrosion-resistant material of construction through the Management of Change
(MOC) process, incident investigations, technical reports, and employee recommendations, Chevron
repeatedly failed to implement those proposed recommendations. Chevron’s 2006 MOC analysis limited
application of those recommendations to only a small section of the pipe. As a result, the portion of the
pipe that failed on the August 6" incident remained in service until the incident. As there is no
requirement to implement effective recommendations or control hazards under the MOC element, it is
essentially an activity-based requirement. Chevron was not cited for narrowing the scope of the MOC,
despite its disregard of internal recommendations. The CSB concluded in its Interim Report that Chevron
did not regularly or rigorously apply inherently safer technology, which provides an opportunity for
preventing major accidents, in its PHAs, MOCs, incident investigation recommendations, or during
turnarounds.

The CSB made safety recommendations in the Interim Report to a number of entities, including the
California State Legislature, the U.S. Environmental Protection Agency, and Contra Costa County. The
Board recommended that the California State Legislature require California petroleum refineries to
perform damage mechanism hazard reviews, to identify and report leading and lagging process safety
indicators, to document recognized methodologies, rationale, and conclusions used to claim that
safeguards intended to control hazards will be effective, and to document their inherently safer systems
analysis and the hierarchy of controls in establishing safeguards for process hazards, with the goal of
driving risk of major accidents to as low as reasonably practicable, or ALARP. These concepts,
introduced in the Interim Report and highlighted in the recommendations, are the basic building blocks
for the implementation of the safety case regime, a regulatory scheme that will be discussed in great detail
in the following report.

The CSB concluded its Interim Report by highlighting additional issues that were still under
investigation, including emergency planning and reporting, emergency response, safety culture, and
regulatory oversight of petroleum refineries in California. The following report fulfills the CSB’s

Safety Management of Acutely Hazardous Materials (1992). PHAs are also required by the California Accidental
Release Prevention Program and the federal EPA Risk Management Program.

" Under 8 CCR §5189 (e). https://www.dir.ca.gov/title8/5189.html (accessed September 25, 2013).

8 According to the Center for Chemical Process Safety (CCPS), “inherently safer design solutions eliminate or
mitigate the hazard by using materials nad process conditions that are less hazardous.” Center for Chemical Process
Safety (CCPS). Inherently Safer Chemical Processs — A Life Cycle Approach. 2™ ed., Section 5.1.1, 2009.

° An effectiveness ranking of techniques used to control hazards and the risk they represent can be described as a
hierarchy of controls. The further up the hierarchy, the more effective the risk reduction achieved.
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commitment to examine whether the implementation of the safety case regulatory regime could be a more
effective regulatory tool to achieve major accident prevention for California petroleum refineries. The
reader will find additional issues, arguments, and counterarguments regarding the safety case regulatory
regime addressed in Appendix C of this report.

1.3 Background

Although both the federal and California PSM standards, respectively, were intended to be goal-setting or
performance-based,*®!* in practice they appear to function primarily as reactive and activity-based"?
regulatory schemes that require extensive rulemaking to modify. As a result, the federal and California
PSM standards have become static in the face of advancing best practices and technology, with the
emphasis placed on the completion of a task or activity rather than achievement of continuous risk
reduction.”* Many regions around the world such as the United Kingdom (UK), Australia, and Norway
have acknowledged similar deficiencies and have implemented regulatory regimes consisting of both
prescriptive' and goal-setting elements that require duty holders™ to demonstrate to the regulator through
rigorous reviews and audits that they have reduced risks to as low as reasonably practicable, or ALARP.
This is referred to as the safety case regulatory regime.’® The safety case regulatory regime is a rigorous
prescriptive and goal-setting regulatory approach applied globally both onshore and offshore. It is
highlighted by its adaptability and requirements for continuous improvement in risk reduction for high
hazard industrial facilities. A written case for safety, known as the safety case report, is generated by the
duty holder and is generally rigorously reviewed, audited, and enforced by highly technically competent
inspectors with skill sets familiar to those employed by the industries they oversee. Despite this global
shift, the US has persisted in the use of a more activity-based regulatory scheme that lacks the ability to
adapt to advancing technology and recently developed industry standards, and which has failed to
adequately engage companies and their employees in continuous improvement and risk reduction with
similarly-skilled inspectors.

19 Also referred to as performance-based regulations, goal-setting regulatory requirements and acceptance criteria
are specified and industry must document that their specific solutions meet such requirements, e.g. in terms of
acceptable risk levels.

1 See Preamble to Process Safety Management of Highly Hazardous Chemicals; Explosives and Blasting Agents.
Section I1l. Summary and Explanation of the Final Rule (March 4, 1992).
https://www.osha.gov/pls/oshaweb/owadisp.show_document?p table=PREAMBLES&p id=1041 (accessed August
13, 2013).

12 Activity-based standards and regulations require the mere completion of an activity and do not focus on the
effectiveness of major accident prevention or risk reduction.

3 As will be discussed below, certain sections of the PSM standard have elements of a performance-based
regulatory approach.

A prescriptive regulation or standard describes the specific means or activity-based actions to be taken for hazard
abatement and compliance. Performance or goal-based regulations, on the other hand, state the objective to be
obtained (such as risk reduction or hazard abatement) without describing the specific means of obtaining that
objective.

15 Duty holders are considered to be “those who create and/or have the greatest control of the risks associated with a
particular activity. Those who create the risks at the workplace are responsible for controlling them.” HSE.
Planning to do business in the UK offshore oil and gas industry? What you should know about health and safety;
October 2011; p 2. These entities may include operators, contractors, and subcontractors.
http://www.hse.gov.uk/offshore/guidance/entrants.pdf (accessed June 5, 2013).

16 Norway’s offshore regulatory regime is not referred to as the safety case regime, but it does contain many of the
same elements as the safety case regime, with some differences in style, substances, and implementation.
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1.4 Key Findings
Technical

1. Inthe ten years prior to the incident, highly knowledgeable and experienced Chevron technical staff
repeatedly recommended that inspectors perform 100 percent component inspections on high temperature
carbon steel piping susceptible to sulfidation corrosion. These recommendations were not implemented
by Chevron management."’

2. Chevron technical staff recommended implementing inherently safer designs through the MOC
process, incident investigations, technical reports, and past recommendations from employees. However,
Chevron failed to implement proposed inherently safer recommendations prior to the incident. For
example, an inspection recommendation to upgrade piping to 9-Chrome was made, but the MOC to
implement the recommendation narrowed the scope, allowing the 52-inch component that failed to remain
in service.

3. InJanuary 2007, a failure due to sulfidation corrosion caused a fire in the Chevron Richmond
Refinery crude unit, initiating a shelter-in-place for the surrounding community. A carbon steel piping
spool® failed catastrophically during operation. Chevron informed Contra Costa Health Services’
Hazardous Materials Program®® in a letter that the crude unit piping metallurgy had been upgraded
following this incident as an inherently safer solution. However, this upgrade was limited to only the
immediate piping spool that had failed. The inherently safer, more corrosion resistant metallurgy was not
implemented more broadly in the crude unit as a result of this incident.

4. Chevron and Chevron Energy Technology Company metallurgists, materials engineers, and piping
inspectors had expertise regarding sulfidation corrosion. However, they had limited practical influence to
implement their recommendations. They did not participate in the most recent crude unit PHA, and they
did not affect decisions concerning control of sulfidation corrosion during the crude unit turnaround
process.?

5. The 2009 crude unit PHA did not identify corrosion as a potential cause of a leak or rupture in piping.
The PHA cited non-specific, judgment-based qualitative safeguards to reduce risk, such as: utilizing
metallurgy to minimize corrosion, having effective maintenance and inspection programs, and providing
pipe wall corrosion allowances.?* The effectiveness of these safeguards was neither evaluated nor

7 These recommendations are discussed in detail in paragraphs 44 through 51 of the Chevron Interim Report.

18 A piping spool is a small, removable section of piping. In some cases, a piping spool is installed or removed in
order to provide a temporary connection or complete disconnection between two piping circuits.

19 Contra Costa Health Services’ Hazardous Materials program is designed to respond to emergencies and monitor
hazardous materials within Contra Costa County. See http://cchealth.org/hazmat/ (accessed April 17, 2013).

2 The turnaround process includes both the planning stage prior to the shutdown and the activities staged during the
shutdown.

2 Corrosion allowance refers to extra wall thickness added as a safety factor to the design of a piece of equipment
beyond that needed solely for mechanical considerations such as design temperature and pressure. This extra
thickness is provided to accommodate for expected loss of wall thickness due to corrosion over the life of the
equipment.

10
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documented; instead the safeguards were merely listed in the PHA. Had the adequacy of these safeguards
been verified, improved safeguards intended to protect against sulfidation-induced failure of carbon steel
piping could have been recommended.

Reqgulatory

6. Following the August 6" incident, California’s Division of Occupational Safety and Health
(Cal/OSHA\) inspected the Chevron facility and issued citations. Only one citation was related to PHAsS;
and it was not associated with evaluating the effectiveness of safeguards. Rather, the emphasis was that
Chevron’s PHA did not adequately account for hazards caused by other units associated with the crude
unit. Had the California PSM standard required documentation of the effectiveness of safeguards,
Chevron would have been obligated to conduct this analysis.

7. There is a significant discrepancy in the compensation between the California regulators and the
Chevron Richmond Refinery personnel they interact with. The California regulators also lack the
technical staff with the necessary skills, knowledge, and experience to provide sufficient direct oversight
of petroleum refineries in California.

8. The CSB has examined records that demonstrate a considerable problem with significant and deadly
incidents at petroleum refineries over the last decade. The EPA has noted 234 recordable accidents at
petroleum refineries between 2000 and 2010. This is more than any other industry despite the fact that
the nation’s petroleum refineries make up only roughly one percent of the some 13,000 facilities covered
by the EPA’s Risk Management Program. In 2007, OSHA stated that according to its IMIS (Integrated
Management Information System) database, since May 1992, 36 fatality/catastrophe (FAT/CAT)
incidents related to HHC releases in the refining industry occurred. These incidents included 52
employee deaths and 250 employee injuries, 98 of these injuries required hospitalization. This number
surpassed the combined total of the next three highest industries over the same period. In 2010, an OSHA
official testified to a Congressional Subcommittee that over 20 major incidents resulting in injuries or
fatalities across the country occurred between 2005 and 2010, including the Tesoro Anacortes explosion
and fire in Washington. These incidents all repeated a lesson that should have already been learned by
the industry. Finally, in 2012 alone, the CSB tracked 125 significant process safety incidents at US
petroleum refineries. Seventeen of these took place in California.

9. Under the existing regulatory regimes for onshore petroleum refineries in the US and California, such
as the PSM and RMP programs, there is no requirement to reduce risks to ALARP. For example, under
both PSM and RMP an employer must “control” hazards when conducting a process hazard analysis
(PHA) of a covered process. However, there is no requirement to address the effectiveness of the controls
or the hierarchy of controls. Thus, a PHA that meets the regulatory requirements may inadequately
identify or mitigate major hazard risk. In addition, there is no requirement to submit PHAs to the
regulator, and the regulator is not responsible for assessing the quality of the PHA or the proposed
safeguards.

11
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10. The PSM standard does not effectively establish goals to prevent accidents or reduce risk. Only two
of the 14 elements (PHA and mechanical integrity) of the PSM standard contain some goal-setting
component.

11. In the last decade, the CSB has made a number of process-safety related recommendations to OSHA
and EPA in its investigation reports and studies (e.g. Motiva, BP Texas City, and Reactive Hazards).
However, none of the regulatory recommendations have been implemented, and there have been no
substantive changes made to the PSM and RMP regulations to improve the prevention of major accidents.

12. Available data from Norway and the United Kingdom (UK) shows a reduction in hydrocarbon
releases offshore under the safety case regulatory regime.?

13. Regulatory approaches similar to the safety case regulatory regime, which require risk reduction to
ALARP or equivalent, have been implemented in the nuclear sector by the Nuclear Regulatory
Commission (NRC) and the aerospace sector by NASA.

14. Independent studies of the safety case regulatory regime in the UK have identified improvements to
safety performance from the safety case and a variety of stakeholders, including major oil companies,
have shown support of the safety case.?

1.5 Regulatory Conclusions

The existing regulatory regimes for onshore petroleum refineries in the US and California:

1. Rely on a safety and environmental management system framework that is primarily activity-based
rather than requiring goal-based risk reduction to as low as reasonably practicable (ALARP) or
equivalent.

2. Avre static, unable to adapt to innovation and advances in the management of major hazard risks.

3. Do not require that companies effectively manage the risks they create; nor do they require regulator
evaluation of the effectiveness of safeguards or regulator acceptance of companies’ plans for controlling
those risks.

4. Do not ensure continuous improvement by effectively incorporating lessons learned from major
accidents; nor do they require companies to address newly-identified safety issues as a result of such
incidents.

5. Do not effectively collect or promote industry use of major accident performance indicators to drive
industry to reduce risks to ALARP.

22 Norway’s indicator data is discussed in Section 4.5. The UK data is discussed in Appendix C.
% See Sections 2.0, 3.2.1.2, and 3.2.2.3. Also see FAQ 4.

12
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6. Do not require the use or implementation of inherently safer systems analysis or hierarchy of controls.
7. Do not effectively involve the workforce in risk reduction and prevention of major accidents.

8. Do not provide the regulator with the authority to accept or reject a company’s hazard analysis, risk
assessment, or proposed safeguards; and

9. Do not employ the requisite number of staff with the technical skills, knowledge, and experience to
provide sufficient direct safety oversight of petroleum refineries.

1.6 Recommendations

As a result of the findings and conclusions of this report, the CSB makes recommendations, summarized
below, to the following recipients:

California State Legislature,
Governor of California

Develop and implement a step-by-step plan to establish a more rigorous safety management regulatory
framework for petroleum refineries in the state of California based on the principles of the “safety case”
framework.

The Chemical Facility Safety and Security Working Group and the
Occupational Safety and Health Administration

As part of your response to Executive Order 13650, develop questions and evaluate issues raised from the
findings and conclusions in this report concerning the safety case regime.

Section 7.0 details the recommendations.

13
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2.0 Introduction

Despite the fact that the nation’s roughly 150 petroleum refineries represent only a small fraction of the
thousands of industrial and chemical facilities that exist in the US, the CSB has seen a great number of
serious and deadly incidents at refineries over the last decade.

In March 2005, the BP Texas City Refinery suffered one of the worst industrial accidents in recent US
history, when overfill of a distillation column resulted in an explosion and fire that led to 15 fatalities,
another 180 injuries, and the issuance of a shelter-in-place order that required 43,000 people to remain
indoors. Houses were damaged as far as three-quarters of a mile away from the refinery. In a 2006
statement, former CSB Chairwoman Carolyn Merritt said that while BP did make some safety
improvements before the March 2005 explosion, “the focus of many of these initiatives was on improving
procedural compliance and reducing occupational injury rates, while catastrophic safety risks
remained....”*

In November 2009, an explosion at the Silver Eagle Refinery damaged over 100 homes in a nearby
subdivision in Woods Cross, Utah. At a public meeting to discuss the incident, former CSB Chairman
John Bresland called on refineries to improve their safety performance, stating:

The frequency of accidents in US refineries is very troubling. These
accidents cost lives, inflict serious injuries and can harm communities.
They also earn scrutiny from government regulators; in the past few
weeks a refinery in Texas drew the largest OSHA fine in history, more
than US $80 million, for alleged process safety violations. | call on all
refineries to redouble their commitment to safer operations and safer
communities.  The current rate of accidents in refineries is not
sustainable and it is not acceptable.”

On the five-year anniversary of the BP Texas City explosion in March 2010, Chairman Bresland
continued to relay his concern regarding refinery safety, noting that “refinery accidents...continue to
occur with dismaying frequency...[and] will only stop when every refinery has made the financial and
human commitment to sound process safety management.”®® Yet just ten days later, seven workers were
fatally injured at the Tesoro refinery in Anacortes, Washington, following the catastrophic failure of a
heat exchanger. Again, Chairman Bresland pointed out the alarming frequency of refinery incidents,
stating that “if the aviation industry had the same number and types of incidents as the refining industry, |
don’t think people would be flying too much.”*

2 Scrutiny Finds BP Safety Troubles. http://usatoday30.usatoday.com/money/industries/energy/2006-10-30-bp-
blast-findings_x.htm (accessed September 5, 2013).

S Refineries Commitment to Safety Called Into Question. http://www.engineerlive.com/content/22354 (accessed
September 5, 2013).

% http://www.csb.gov/statement-from-csh-chairman-john-bresland-on-5th-anniversary-of-fatal-bp-texas-city-2005-
explosion/?pg=18 (accessed September 5, 2013).

*'Refinery Tragedies All Too Common. See

http://seattletimes.com/html/localnews/2011518449 safetysundayO4m.html (accessed September 5, 2013)
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On June 10, 2010, OSHA Deputy Assistant Secretary Jordan Barab testified before the Senate Committee
on Health, Education, Labor and Pensions’ Subcommittee on Employment and Workplace Safety
regarding worker safety in US energy production industries. Mr. Barab noted that OSHA had counted
over 20 major incidents resulting in injuries or fatalities across the country that had occurred within the
last five years, including the Tesoro Anacortes explosion and fire in Washington. These incidents all
repeated a lesson that should have already been learned by the industry.”® According to Mr. Barab, “[t]his
cycle of workers being hurt or killed because their employers failed to implement well-known safety
measures points out major deficiencies in chemical process safety management in the nation’s refineries
and, quite possibly, to systemic safety and health problems in the entire petrochemical industry.”?

According to OSHA’s compliance instruction document CPL-03-00-004% on the OSHA Petroleum
Process Safety Management National Emphasis Program (NEP) issued in 2007,

Since the PSM standard was promulgated by OSHA in 1992, no other
industry sector has had as many fatal or catastrophic incidents related to
the release of HHC [highly hazardous chemicals] as the petroleum
refining industry []. According to OSHA's IMIS [Integrated Management
Information System] database, since May 1992, 36 fatality/catastrophe
(FAT/CAT) incidents related to HHC releases in the refining industry
have occurred. These incidents included 52 employee deaths and 250
employee injuries, 98 of these injuries required hospitalization. The
number of refinery FAT/CAT incidents surpasses the combined total of
the next three highest industries over the same period (SIC 2899
Chemical Manufacturing, Not Elsewhere Classified (NEC) - 12
FAT/CATSs; SIC 2869 Industrial Organic Chemical Manufacturing, NEC
— 12 FATI/CATs; and SIC 2892 Explosive Manufacturing — 11
FAT/CATs).*

In 2012 alone, the CSB tracked 125 significant® process safety incidents at US petroleum refineries,
which are listed in Appendix A. Seventeen of these took place in California, including a major release of
8,614 pounds of highly toxic hydrogen sulfide at the Chevron Richmond Refinery on August 2, 2012, just
four days prior to the incident.

Of the 15 major accidents that the CSB is currently investigating, six occurred in petroleum refineries.
These include two separate explosions at the Silver Eagle refinery in Woods Cross, Utah, which resulted
in injuries and offsite consequences, the heat exchanger rupture at the Tesoro refinery in Anacortes,
Washington, which resulted in seven fatalities, and a series of equipment failures at CITGO’s refinery in

%8 Jordan Barab’s Congressional testimony is available at
http://www.dol.gov/ocia/congressionaltestimony/20100610_JBarab.htm (accessed January 7, 2014).
29 |hi

Ibid.
%0 OSHA Instruction CPL 03-00-004. Petroleum Refinery Process Safety Management National Emphasis Program.
June 7, 2007.
https://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=DIRECTIVES&p id=3589#VIII (accessed
January 7, 2014).
%! Ibid at Section VIII.
% These incidents were reported to the Department of Energy and/or the National Response Center and examined by
the CSB’s Incident Screening Department. The CSB believes that incidents that result in disruptions to the national
energy supply, serious injuries, or receive high media attention are all significant.

15



Chevron Richmond Refinery Requlatory Report May 2014

Corpus Christi, Texas, involving highly toxic hydrogen fluoride. The U.S. Environmental Protection
Agency (EPA) has also documented 234 recordable accidents at petroleum refineries between 2000 and
2010. Despite the fact that the nation’s petroleum refineries make up only roughly one percent of the
some 13,000 facilities covered by the EPA’s Risk Management Program, they accounted for more
incidents in that time period than any other industry, including the much larger sector of chemical
manufacturing, which EPA documented as having 218 recordable accidents.®

The CSB concludes that the continuing occurrence of refinery accidents demonstrates the pressing need to
examine the current regulatory structure in place in the US and, in light of the Chevron incident, in the
state of California for petroleum refineries. There have been a number of positive developments in the
wake of the Chevron incident that demonstrate California’s prime opportunity to lead the nation in
implementing changes to improve safety and health in the refining industry. In the Fall of 2012 following
the Chevron incident, California Governor Jerry Brown created the California Interagency Working
Group on Refinery Safety (“the working group”), charged with improving cooperation among agencies,
including the EPA, Cal EPA, California’s Division of Occupational Safety and Health (Cal/OSHA), and
Contra Costa County, with the goal of improving safety at California’s petroleum refineries and
preventing major accidents.

The working group began its initiative by commissioning the Labor Occupational Health Program®
(LOHP) to conduct “listening panels” throughout California, enabling community members to meet with
working group members to discuss their concerns surrounding refineries. LOHP convened a series of
meetings and conference calls with labor unions, community-based organizations, fire agencies, and
environmental health groups between November 6, 2012, and March 18, 2013. Dr. Michael P. Wilson,
the former Director of LOHP,* documented his findings and recommendations regarding refinery safety
in a summary report entitled Refinery Safety in California: Labor, Community and Fire Agency Views,
which was released on June 4, 2013.% In the report, Dr. Wilson quoted Swiss Re’s finding that the US
has experienced financial losses from refinery incidents that are three times that of industry counterparts
in countries within the “EU cluster,”*” a gap which continues to grow due in part to the US refining
industry’s “pushing...mode of operation”, its “compliance-driven focus on safety”, and “a ‘detached’
workforce....”*

% Matthiessen, Craig. EPA Risk Management Program: An Overview of the EPA Risk Management Program and
Inherently Safer Processes. NAS-MIC Bayer Public Meeting Power Point Presentation; May 24, 2011; p 20.

* LOHP is a public service program for the Center for Occupational and Environmental Health at UC Berkeley’s
School of Public Health. LOHP seeks “to reduce occupational injury, illness and death by protecting the health and
safety of workers worldwide.” For more information, see http://www.lohp.org/ (accessed July 8, 2013).

% Dr. Wilson now serves as Chief Scientist in the Office of the Director, California Department of Industrial
Relations (DIR). DIR oversees state programs dedicated to protecting the health, safety, and economic security of
California’s workers.

% Dr. Wilson released an initial draft of the summary report on March 27, 2013. He then released a revised copy of
the summary report on June 4, 2013. See http://www.lohp.org/projects/refinery _safety.html (accessed July 8, 2013).
%" The countries in the EU cluster are all of Europe, Singapore, South Korea, Japan, Saudi Arabia, Gulf States and
Egypt.

* Wilson, Michael P. Refinery Safety in California: Labor, Community and Fire Agency Views; Summary Report
for Office of Governor Jerry Brown, Interagency Task Force on Refinery Safety; March 27, 2013, Revised June 4,
2013; pp 5 and 6. Citing Zirngast, Ernst. (June 6, 2006). Selective U/W in Qil-Petro Segment: Loss Burden in
Different Regions, USA vs. Rest of the World, History of Selective U/W, Cause of Losses. Technical report-DRAFT-
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Dr. Wilson reiterated a number of the findings contained in the CSB’s Interim Report on the Chevron
incident, including the “striking lack of attention on the part of the Richmond Chevron refinery to
maintenance and metallurgy upgrades...,” and the Chevron Richmond Refinery’s failure to implement a
recommended 100% component inspection program for high-risk piping. He also stated that California’s
refineries are able to operate without demonstrating competence in health, safety, and environmental
performance to a regulatory agency or to the public, and as such recommended that California establish a
regulatory approach similar to that of the safety case regulatory regime, a rigorous prescriptive® and goal-
setting® regulatory regime used widely by other regions throughout the world such as the United
Kingdom (UK) and Australia to regulate high hazard industrial facilities. It is highlighted by its
adaptability and requirements for continuous improvements in risk reduction, places the duty on industry
to demonstrate its competence in health and safety to the regulator. The regime is overseen by highly
competent, well-funded regulators that rigorously audit facilities for compliance with the written safety
case report and good industry practice.

OnJuly 11, 2013, the working group released a draft report entitled Improving Public and Worker Safety
at Oil Refineries,** which the CSB has recognized as an important step forward in improving petroleum
refinery safety and environmental performance both in California and nationally. The report outlined the
process of adopting several of the CSB*s recommendations from its Interim Report on the Chevron
incident, including requiring refineries to implement inherently safer systems and conduct damage
mechanism hazard reviews. Furthermore, the report announced the creation of an Interagency Refinery
Task Force within the California Environmental Protection Agency (Cal/EPA) by September 1, 2013,
aimed at facilitating information sharing and improving coordination of oversight and enforcement
activities among regulatory agencies. The CSB welcomed the report’s recommendation for California to
study the safety case regulatory approach.

In addition to the work being done by the working group, the California State Legislature approved a
2013-2014 state budget bill (AP 110) that allows the California Department of Industrial Relations to
charge state petroleum refineries a “fee” by March 31, 2014, to help pay for at least 15 new positions in
Cal/OSHA’s Process Safety Unit, which enforces the California Process Safety Management (PSM)
standard throughout the state.*?

The Chevron incident also spurred the formation of the City of Richmond’s Refinery Action
Collaborative (“the collaborative”), which was launched on January 30, 2013. The collaborative, whose

EXTRACT. Risk Engineering Services, Swiss Re.

http://coeh.berkeley.edu/people/apers _educ/docs/L OHPRefinery%20Safety.pdf (accessed December 30, 2013).
% A prescriptive regulation or standard describes the specific means or activity-based actions to be taken for hazard
abatement and compliance. Performance or goal-based regulations, on the other hand, state the objective to be
obtained (such as risk reduction or hazard abatement) without describing the specific means of obtaining that
objective.

0 Also referred to as performance-based regulations, goal-setting regulatory requirements and acceptance criteria
are specified and industry must document that their specific solutions meet such requirements, e.g. in terms of
acceptable risk levels.

*! See http://www.calepa.ca.gov/Publications/Reports/2013/Refineries.PDF (accessed September 25, 2013).

%2 See http://www.caltax.org/homepage/062113_L egislature_Approves.html (accessed July 9, 2013).
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members include the United Steelworkers* (USW) Local 5, the USW International, Communities for a
Better Environment,* and LOHP,* was launched after a preliminary exploratory meeting held in October
2012. The collaborative advocates for community and worker safety, better transparency, and
environmental health, and has already made recommendations to the working group to improve emissions
reporting and require more thorough assessments of pipe corrosion damage at oil refineries.*°

On October 10, 2013, the collaborative formally responded in a memo to the July 2013 draft report issued
by the Interagency Working Group on Refinery Safety (Improving Public and Worker Safety at Oil
Refineries). In the memo, the collaborative stated its support for the working group’s findings and
recommendations. The collaborative also issued its own recommendations and highlighted 12 principles
as being important to the development of effective regulatory policy in California. These principles
include linking regulatory non-compliance to an operator’s license to operate and integrating meaningful
participation in decision-making by workers and communities.*” The collaborative also noted in the
memo that it supported “shifting the ‘burden of proof’ of safety from public agencies to the industry, as is
required in the ‘Safety Case’ approach....”*®

The CSB noted in its Chevron Interim Report the important role of transparency between industry and the
public in improving health and safety for the facility and the surrounding communities. Following the
Chevron incident the collaborative, worker representatives, regulators, and governmental bodies played a
key role in driving transparency, accountability, and improved risk reduction during the decision-making
process related to crude unit piping repairs. The CSB recommended to the California State Legislature in
the Interim Report to establish a multi-agency process safety regulatory program for all California
petroleum refineries to further improve public accountability and transparency by establishing a system to
report to the regulator methodologies, findings, conclusions, and corrective actions related to refinery
mechanical integrity inspection and repair work arising from California petroleum refinery PHAS,
turnarounds, and maintenance-related shutdowns.*® This system would require reporting of information
such as damage mechanism hazard reviews, establish procedures for greater workforce and public
participation, and provide mechanisms for federal, state, and local agency operational coordination,

*® The USW is the largest industrial union in North America and has approximately 1.2 million active and retired
members in the US, Canada, and the Caribbean. For more information see http://www.usw.org/ (accessed July 17,
2013).

* Communities for a Better Environment is an “environmental justice organization[s]” in California which has the
mission of “build[ing] people’s power in California’s communities of color and low income communities to achieve
environmental health and justice by preventing and reducing pollution and building green, health and sustainable
communities and environments.” See http://www.cbecal.org/about/mission-vision/ (accessed August 14, 2013).

%> Other members of the collaborative include the BlueGreen Alliance (a coalition of labor unions and
environmental groups that advocate for a green economy and safer workplaces), the National Resources Defense
Council, and the Asian Pacific Environmental Network.

% See http://richmondconfidential.org/2013/02/20/labor-and-environmental-groups-join-forces-on-refinery-issues/
(accessed July 9, 2013).

*" Refinery Action Collaborative. Initial Response of the Collaborative to the Findings & Recommendations of The
July 2013 Draft Report of the Interagency Working Group on Refinery Safety, Governor Jerry Brown. October 10,
2013; p 10.

“® |bid at 7.

% Under the existing federal and California state PSM standards, this information is not currently made publicly
available.
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sharing of data, and joint accident prevention activities. California is actively working to implement this
recommendation through the creation of the Interagency Refinery Task Force mentioned above.

The positive and productive developments that have taken place in the wake of the Chevron incident
strongly suggest that California has a unique opportunity to implement changes to improve safety and
health in the refining industry that can serve as a model to the rest of the country.

It is also important to note that a growing dialogue has emerged throughout the US surrounding the need
to improve the regulation of hazardous materials and processes, to which the CSB has been an important
contributor. The CSB first examined the safety case in its 2002 investigation report entitled Improving
Reactive Hazard Management> as a potentially effective alternative framework for the regulation of
reactive hazards. The CSB noted that successful implementation of this “comprehensive” regulatory
approach required a competent and experienced regulator. In December 2010, the CSB held a public
hearing in Washington, DC on the Regulatory Approaches to Offshore Qil and Gas Safety, where
internationally recognized experts in industrial safety and accident analysis provided important testimony
on managing risks offshore.® Much of this testimony supported the implementation of the safety case as
a model for regulating major hazards, both onshore and off. For example, a Shell Oil Company
representative testified that the company had been using the safety case globally since 2002, and noted
that the most valuable aspect of that type of regulatory regime was the need to demonstrate that major
hazards have been managed using effective barriers® and controls. In July 2012, the CSB held an
additional public hearing on Safety Performance Indicators.® A number of international regulators
testified on the regulator’s ability under the safety case to drive continuous improvement in the oil and
gas industry. Finally, on July 25, 2013, the CSB held a public meeting to discuss the U.S. Occupational
Safety and Health Administration’s (OSHA’s) failure to implement a number of key CSB safety
recommendations made to OSHA in the last decade to revise and improve its Process Safety Management
(PSM) standard and to issue a new combustible dust standard.

On January 18, 2011, President Obama issued Executive Order 13563,%* which called for improvements
in the nation’s regulatory system to promote predictability and reduce uncertainty and to use the best,
most innovative, and least burdensome tools for achieving regulatory ends. Specifically, it directed that
agencies review existing and proposed standards and regulations to ensure they effectively protect “public
health, welfare, safety, and our environment while promoting economic growth, innovation,
competitiveness, and job creation.”® Finally, the order emphasized that to the extent feasible, regulations

%0 A full copy of the report is available at http://www.csb.gov/improving-reactive-hazard-management/ (accessed
July 10, 2013).
> For a copy of the transcript from the CSB Public Hearing on the Regulatory Approaches to Offshore Oil and Gas
Safety, see http://www.csb.gov/assets/1/19/Transcript of Public_Meeting_12 15 2010.pdf (accessed August 14,
2013).
52 A barrier is a “technical, operational and/or organizational element[] which individually or collectively reduce[s]
opportunities for specific error, hazard or accident to occur, or which limits its harm/drawbacks.” Petroleum Safety
Authority. Safety Status & Signals, 2012-2012; 2013; p 31.
%% For the proceedings of the CSB Public Hearing on Safety Performance Indicators see
http://www.csbh.gov/events/csh-public-hearing-safety-performance-indicators/ (accessed August 14, 2013).
> Improving Regulation and Regulatory Review. Exec. Order No. 13563, 76 Fed. Reg. 14 (January 21, 2011).
?sttp://www.archives.qov/federal—reqister/executive—orders/201l.html (accessed July 10, 2013).

Ibid.
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and standards should specify performance objectives rather than the behavior or manner of compliance
that regulated entities must adopt, and be adopted through a process that involves public participation. As
a result of this Executive Order, OSHA, the Bureau of Safety and Environmental Enforcement (BSEE),
the EPA, the Department of Transportation’s Pipeline and Hazardous Materials Safety Administration
(PHMSA), and the U.S. Coast Guard (USCG) solicited views from the public and stakeholders regarding
opportunities to address improving efficiency and effectiveness of safety and environmental regulations
and standards in the oil and gas industry.® These five agencies then convened an expert forum®’ in
September 2012 in Texas City, Texas, to explore the benefits of implementing goal or performance-based
regulatory models such as the safety case in the oil and gas industry, and ways to advance the use of such
models in the US. The forum included a discussion of the safety case regulatory regime as a
performance-based regulatory model, and industrial safety and accident analysis expert Dr. Andrew
Hopkins spoke in support of that model.

In the wake of the April 2013 explosion and fire that occurred at a fertilizer storage and distribution
facility in West, Texas, and resulted in fifteen fatalities and hundreds of injuries, President Obama issued
Executive Order 13650 on August 1, 2013. The Executive Order established the Chemical Facility
Safety and Security Working Group, a working group of federal agencies> tasked with, among other
things, developing options for enhancing and modernizing policies, regulations, and standards to improve
the safety and security of chemical facilities.® As will be discussed in Section 4.3, the group has included
the safety case regulatory model in a list of potential actions it may consider taking to improve chemical
safety regulation.”

The CSB has utilized a broad range of expert testimony and research to gain a comprehensive
understanding of regulatory models for onshore and offshore oil and gas facilities in countries around the
world, and, in light of this investigation, the state of California. This report highlights the significant
attributes of the safety case regime that together result in a more effective regulatory approach to process
safety and risk reduction. It also provides a detailed contrast of the safety case regulatory model to the
existing regulatory structures in the US and California, and makes recommendations to improve
California’s regulatory oversight of its petroleum refineries and to promote a broader national dialogue on
the safety case regulatory approach.

% For more information see

https://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=FEDERAL REGISTER&p id=23267
(accessed July 10, 2013).

> See https://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=FEDERAL_REGISTER&p_id=23267
(accessed August 13, 2013).

% Improving Chemical Facility Safety and Security. Exec. Order No. 13650, 78 Fed. Reg. 48029 (August 1, 2013).
https://www.federalregister.gov/articles/2013/08/07/2013-19220/improving-chemical-facility-safety-and-security
(accessed January 7, 2014).

*° The working group includes the EPA, the Department of Justice, the Department of Agriculture, the Department
of Transportation, and the Department of Labor.

% See Section 6 of the Executive Order.

81 See Working Group response to Executive Order 13650, Section 6(a) — Solicitation of Public Input on Options for
Policy, Regulation, and Standards Modernization.
https://www.osha.gov/chemicalexecutiveorder/Section_6ai_Options_List.html (accessed January 7, 2014).
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3.0 The Safety Case Regulatory Regime

3.1 Introduction

Throughout modern history, major industrial accidents have been catalysts for significant regulatory
reform, as countries around the world strive to mitigate risk and improve the safety of their facilities and
processes in order to protect human health and the environment. According to industrial safety and
accident analysis expert Dr. Andrew Hopkins, “[d]isasters...offer an unparalleled opportunity to study the
workings of an organisation and to identify where things are going wrong.”®* Around the world, many of
these large-scale incidents have resulted in sweeping changes to legislation surrounding industrial safety
and health. These changes replace prescriptive, compliance-based regulations with goal-setting
regulations supplemented by prescriptive requirements that support adaptability, require duty holders® to
demonstrate to the regulator that they have driven risks to as low as reasonably practicable (ALARP) or
equivalent, and provide the regulator with the tools to drive continuous improvement among major hazard
facilities.** A majority of these regulatory regimes are referred to as the safety case, which Dr. Hopkins
defines as:

a case which the operator of a hazardous facility makes to the regulator,
setting out how safety is to be managed. It must include details of the
hazard identification process, the hazards which have been identified and
the procedures which have been set in place to control them. The system
remains self-regulatory in principle but rather than the facility being left
to its own devices by the regulator it must convince the regulator that its
strategy for managing safety is satisfactory [emphasis added]. Under
any safety case regime, facility operators are expected to adopt best
practice risk management.®®

The safety case regulatory regime is much more than a written report; it shifts risk management
responsibility to the company and its employees and provides for rigorous review and oversight by a
technically competent regulator to ensure effective implementation.®

62 Hopkins, Andrew. Managing Major Hazards: The Lessons of the Moura Mine Disaster; National Library of
Australia, 1999; p 1.

% Duty holders are considered to be “those who create and/or have the greatest control of the risks associated with a
particular activity. Those who create the risks at the workplace are responsible for controlling them.” HSE.
Planning to do business in the UK offshore oil and gas industry? What you should know about health and safety;
October 2011; p 2. These entities may include operators, contractors, and subcontractors.
http://www.hse.gov.uk/offshore/guidance/entrants.pdf (accessed June 5, 2013).

% Major hazard facilities are workplaces that store, handle or process large quantities of hazardous material.
Incidents at such facilities have the potential to cause serious damage to employees, people in surrounding areas, and
the environment. See http://www.pc.gov.au/__data/assets/pdf file/0018/82350/21-appendixd.pdf (accessed May 9,
2013).

% Hopkins, Andrew. Lessons from Esso’s Gas Plant Explosion at Longford; Australian National University
[Online]; p 7.
http://www.sirfrt.com.au/Meetings/IMRt/Southeast/IMRt%20East%2000Nov30/Andrew%20Hopkins%20presentati
on/Lonford%?20talk.PDF (accessed May 8, 2013).

% The CSB notes that that the burden is currently on the PSM regulator to verify compliance with existing
regulations, which is primarily done following an incident or complaint. Rarely is this done proactively under the
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The remaining portions of Section 3 will introduce major accidents that have occurred around the world
and discuss the history behind the global development and implementation of the safety case regulatory
approach on and offshore. Section 4.0 will then highlight major attributes of the safety case regulatory
approach. The US regulatory model will also be introduced and discussed throughout these sections to
allow for comparisons between the different approaches. Finally, Section 5.0 will discuss the regulation
of petroleum refineries in California specifically, including Chevron. The report concludes with
important recommendations focused on improving the regulatory oversight of California’s 14 refineries,
and encouraging OSHA, industry, labor, and others to work together to improve the regulation of
petroleum refineries throughout the US.

3.2 Initial Safety Case Implementation

3.2.1 United Kingdom
3.2.1.1 Onshore

Two major onshore incidents in the 1970s helped spark legislative reform focused on major accident
prevention and risk reduction for onshore major hazard facilities. A large dioxin®’ release in Seveso,
Italy, in 1976, which injured hundreds of individuals, led the European Commission®® to adopt legislation
in 1982 known as the Seveso Directive, aimed at the prevention and control of major industrial
accidents.®® Following the 1984 toxic release in Bhopal, India, which resulted in several thousand known
fatalities, and the Sandoz chemical plant fire near Basel, Switzerland, which injured 14 individuals and
released nearly 30 tons of pesticides into the Rhine River, turning it red, the Seveso Directive was
amended and replaced in 1996 with the Seveso |1 Directive.”® The regulation requires owners or
operators of facilities that contain threshold quantities of listed substances to submit safety reports to a
competent authority (CA) within a Member State of the European Commission for its review and
acceptance.” These reports must demonstrate to the CA that major-accident prevention policies, safety
management systems, and internal emergency plans have been created and implemented.” The

current system. The Refinery NEP is a primary example of proactive inspections to verify compliance. It was
discontinued in 2011.

%" The term Dioxin refers to a family of toxic chemicals. They have been characterized by EPA as likely to be
human carcinogens and are anticipated to increase the risk of cancer at background levels of exposure. See
http://www.epa.gov/pbt/pubs/dioxins.htm (accessed June 17, 2013).

% The European Commission consists of 27 Commissioners and “represents the interests of the EU [European
Union] as a whole. It proposes new legislation to the European Parliament and the Council of the European Union,
and it ensures that EU law is correctly applied by member countries.” http://ec.europa.eu/atwork/index_en.htm
(accessed May 6, 2013).

% See http://ec.europa.eu/environment/seveso/ (accessed May 6, 2013).

" The Seveso Directive was adopted in 1982 and was amended twice, in 1987 and 1988. On December 9, 1996, the
Seveso |l Directive was adopted and replaced the original Seveso Directive. The Seveso |1l Directive was then
adopted on July 4, 2012, and became effective on August 13, 2012. Member States must implement Seveso 111 by
June 1, 2015. http://ec.europa.eu/environment/seveso/ (accessed May 6, 2013).

"See http://ec.europa.eu/environment/seveso/legislation.htm (accessed May 6, 2013).

"2 Seveso |1 Directive, Article 9 (1996). Available at http://eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=CONSLEG:1996L.0082:20031231:EN:PDF (accessed July 15, 2013).
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regulation also requires owners or operators to “prove to the competent authority...that he has taken all
measures necessary as specified in this Directive.”"

On June 1, 1974, the Flixborough Works of Nypro (UK)

Limited experienced a massive cyclohexane vapor cloud /2

explosion, killing 28 workers and injuring 36 workers The COMAH Regulations
and hundreds of members of the public offsite. This

incident along with the Seveso incident led to the AL e L

Seveso Directive in 1982, and this was converted into facilities in the UK to “take all
legislation in the United Kingdom (UK) via the Control measures necessary to prevent

of Industrial Major Accident Hazards (CIMAH) 1984
Regulations. The Control of Major Accidents™ Hazards

majoraccidents and limit their

Regulations (COMAH) replaced CIMAH in April 1999 consequences to people and the
to conform to the updated Seveso Il Directive. The environment.” The HSE
Health and Safety Executive’ (HSE), the Environment interprets this duty as the
Agency’® (EA), and the Scottish Environmental g ) o
Protection Agency’’ (SEPA) are considered to be the EHEI eSS I L
UK’s CA responsible for the enforcement of these as low as reasonably
regulations. A key feature differentiating these two practicable, or ALARP.

regulations is the increasing emphasis from the operator
having to “describe” the safety systems in CIMAH to
being required to “demonstrate” their adequacy in
COMAH."”

" Seveso |1 Directive, Article 5, Paragraph 2 (1996). Available at
http://eurlex.europa.eu/LexUriServ/LexUriServ.do?uri=CONSLEG:1996L.0082:20031231:EN:PDF (accessed July
15, 2013).

™ The COMAH regulations define “major accident” as “an occurrence (including in particular, a major emission,
fire or explosion) resulting from uncontrolled developments in the course of the operation of any establishment and
leading to serious danger to human health or the environment, immediate or delayed, inside or outside the
establishment, and involving one or more dangerous substances...” COMAH Regulations, Part 1, Regulation 2
(2005).

" HSE is an independent regulator, and “act[s] in the public interest to reduce work-related death and serious injury
across Great Britain’s workplaces.” See http://www.hse.gov.uk/aboutus/ (accessed May 7, 2013). According to the
HSE’s Enforcement Policy Statement, the HSE’s purpose is “to protect the health, safety and welfare of people at
work, and to safeguard others, mainly members of the public, who may be exposed to risks from the way work is
carried out.” http://www.hse.gov.uk/pubns/hse41.pdf (accessed May 7, 2013).

® EA is an Executive Non-departmental Public Body responsible for protecting the environment and promoting
sustainable development. For more information see http://www.environment-agency.gov.uk/default.aspx (accessed
July 17, 2013).

" SEPA is Scotland’s environmental regulator, aimed at protecting and improving the environment. For more
information see http://www.sepa.org.uk/ (accessed July 17, 2013).

® COMAH Regulations. Schedule 4, Part 1. Purpose of safety reports is to “1. demonstrate[e] that a major accident
prevention policy and a safety management system for implementing it have been put into effect in accordance with
the information set out in Schedule 2; 2. Demonstrate[e] that major accident hazards have been identified and that
the necessary measures have been taken to prevent such accidents and to limit their consequences for persons and
the environment; 3. Demonstrate[e] that adequate safety and reliability have been incorporated into the — (a) design
and construction, and (b) operation and maintenance, of any installation and equipment and infrastructure connected
with its operation which are linked to major accident hazards within the establishment....” (2005).
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The COMAH regulations apply to all onshore facilities that have sufficient quantities of dangerous
substances as listed in Schedule 17 of the regulations.’® The general duty for all duty holders of facilities
covered under the COMAMH regulations is to “take all measures necessary to prevent major accidents and
limit their consequences to people and the environment.”® The HSE interprets this duty as the equivalent
of reducing risks® to “as low as reasonably practicable,” or ALARP.2*34#> Duty holders are required to
prepare a safety report that “demonstrate[s] to the CA that all measures necessary for the prevention and
mitigation of major accidents have been taken.”®® These reports must contain information for the CA to
review and analyze, including a policy on preventing and mitigating major accidents; a management
system for implementing that policy that complies with good practice;®” an effective method for
identifying any major accidents that might occur; and measures to prevent and mitigate major accidents.®®
To assist operators with reducing risks to ALARP, the HSE publishes guidance documents that contain
good practice guidelines and standards and that discuss what constitutes good practice.*

™ Available at http://www.legislation.gov.uk/uksi/1999/743/schedule/1/made (accessed June 17, 2013).

% COMAH Regulations, Part 1, Regulation 3 (2005).

8 COMAH Regulations, Part 2, Section 4 (2005).

8 HSE describes “risk” as “the likelihood that a hazard will actually cause its adverse effects, together with a
measure of the effect.” See http://www.hse.gov.uk/risk/theory/alarpglance.htm (accessed May 7, 2013).

8 See http://www.hse.gov.uk/foi/internalops/hid_circs/permissioning/spc_perm_37/ (accessed May 15, 2013).

8 The principal health and safety legislation in the UK is the Health and Safety at Work etc. Act 1974. It requires
employers to ensure that risks to employees and others are reduced “so far as is reasonably practicable,” or SFAIRP.
Health and Safety at Work etc. Act, Part I, Section 2 (1) and (2) (1974). HSE has interpreted that SFAIRP duties
call for the same set of tests to be applied as duties to reduce risks “as low as reasonably practicable,” or ALARP.
According to HSE, “’the two terms mean essentially the same thing and at their core is the concept of ‘reasonably
practicable’;...” See http://www.hse.gov.uk/risk/theory/alarpglance.htm (accessed May 7, 2013).

% According to HSE, the concept of “reasonably practicable” “involves weighing a risk against the trouble, time and
money needed to control it. Thus, ALARP describes the level to which [they] expect to see workplace risks
controlled.” This allows HSE to “set goals for duty-holders, rather than being prescriptive; HSE’s policy is that any
proposed regulatory action should be based on what is reasonably practicable.” According to HSE, in most
situations, deciding whether the risks are ALARP involves a “comparison between the control measures a duty-
holder has in place or is proposing and the measures [they] would normally expect to see in such circumstances i.e.
relevant good practice. ‘Good practice’ is defined as ‘those standards for controlling risk that HSE has judged and
recognized as satisfying the law, when applied to a particular relevant case, in an appropriate manner.’... Once what
is good practice has been determined, much of the discussion with duty-holders about whether a risk is or will be
ALARP is likely to be concerned with the relevance of the good practice, and how appropriately it has been (or will
be) implemented.” See http://www.hse.gov.uk/risk/theory/alarpglance.htm (accessed May 7, 2013).

®COMAH Regulations, Schedule 4, Part 1 (2005). See http://www.hse.gov.uk/comah/background/comah99.htm
(accessed May 7, 2013).

8 HSE defines “good practice” as “those standards for controlling risk that HSE has judged and recognized as
satisfying the law, when applied to a particular relevant case, in an appropriate manner.” HSE, “Assessing
compliance with the law in individual cases and the use of good practice,” May 2003. Available at
http://www.hse.gov.uk/risk/theory/alarp2.htm (accessed June 11, 2013).

% COMAH Regulations, Schedule 4, Part 2 (2005). See http://www.hse.gov.uk/comah/background/comah99.htm
(accessed May 7, 2013).

% Such as HSE’s “Guidance for the topic assessment of the major accident hazard aspects of safety cases,”
published in April 2006, and HSE’s “Assessing compliance with the law in individual cases and the use of good
practice,” May 2003, available at http://www.hse.gov.uk/risk/theory/alarp2.htm (accessed June 11, 2013).
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3.2.1.2 Offshore

The international offshore energy sector experienced several catastrophic incidents in the 1980s,
including the Alexander Kielland * incident in Norway in 1980 which resulted in 123 fatalities, and the
Piper Alpha® incident in the UK in 1988, which fatally injured 167 workers. These incidents initiated
offshore regulatory changes focused on risk reduction and control that were modeled after the CIMAH
regulations.

Following the Piper Alpha incident, the UK Secretary of State for the Department of Energy ordered that
a public inquiry be held to determine the circumstances surrounding the incident.*> The Secretary
directed Lord Cullen, a Senator of the College of Justice in Scotland, to hold the inquiry and report to the
Secretary “the circumstances of the accident and its cause together with any observations and
recommendations which he thinks fit to make with a view to the preservation of life and the avoidance of
similar accidents in the future.”®®

The result was The Public Inquiry into the Piper Alpha Disaster (“the Cullen Report”), an extensive
report released in October 1990. The report called into question the adequacy of the detailed prescriptive
regulatory regime that existed at the time of the incident™ for offshore oil and gas operations, and listed
106 recommendations to revamp offshore safety regulation in the UK, 57 of which the HSE was
responsible for overseeing.”

The Cullen Report found that the operating company (Occidental Petroleum, a US company), “did not
possess any system which ensured that such remote, but potentially disastrous, events were subjected to
systematic scrutiny...[and] there was for major projects no comprehensive system of safety assessment
and management did not appear to appreciate fully the contribution which it could make.”®® The report
noted that there was a need for a formal safety assessment (FSA), “an assessment essentially equivalent to
the Safety Case,” which “involves the identification and assessment of hazards over the whole life cycle
of a project...[because]...the combinations of potential hardware and human failures are so numerous that
a major accident hardly ever repeats itself...[and] [a] strategy for risk management must [] address the
entire spectrum of possibilities.”*

% The Alexander Kielland was a flotel for housing workers. A total of 212 people were on board when it capsized
near the Edda platform in the Ekofisk area of the North Sea on March 27, 1980. As a result of this incident, 123
individuals lost their lives and only 89 survived.
°1 On July 6, 1988, an explosion occurred aboard the Piper Alpha oil production platform 120 miles off the coast of
Scotland in the North Sea. A series of explosions and fire killed 167 workers and almost completed destroyed the
platform. This incident became the deadliest accident in the history of the offshore industry.
%2 Department of Energy. The Public Inquiry into the Piper Alpha Disaster; Presented to Parliament by the
Secretary of State for Energy by Command of her Majesty; November 1990; p iii.
% Department of Energy. The Public Inquiry into the Piper Alpha Disaster; Presented to Parliament by the
Secretary of State for Energy by Command of her Majesty; November 1990; p iv.
%Department of Energy. The Public Inquiry into the Piper Alpha Disaster; Presented to Parliament by the Secretary
of State for Energy by Command of her Majesty; November 1990; p 27.
% Oil &Gas UK. Piper Alpha: Lessons Learnt; 2008; p 2.
% Department of Energy. The Public Inquiry into the Piper Alpha Disaster; Presented to Parliament by the
Secretary of State for Energy by Command of her Majesty; November 1990; p 275.
%" Lord Cullen describes the Safety Case as “a means by which an operator demonstrates to itself the safety of its
gé:tivities...[and] as the basis for the regulation of major hazard activities...” Ibid at 276-277.

Ibid.
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In his analysis, Lord Cullen noted that the current offshore regulations were prescriptive in nature rather
than goal-setting, and that this had the effect of hampering operators’ flexibility and stifling innovation.*
He stated that “one of the reasons for adopting the goal-setting approach was to make regulations that
were more flexible, so that changing technology could be accommodated without the need for new
legislation.”*® Lord Cullen pointed to the CIMAH Regulations, discussed above, as a forward-looking
regulatory model, which required onshore major hazard installation operators to “provide HSE with a
written report on the safety of the installation...commonly called the Safety Case.”*®* Lord Cullen noted
that the safety case “is a means by which an operator demonstrates to itself the safety of its
activities...[and] also serves as the basis for the regulation of major hazard activities.”*%

Lord Cullen concluded that an FSA “is an essential element in a modern safety regime for major hazard
installations...that this FSA should take the form of a Safety Case...[and that] [t]he regime should have
as its central feature demonstration of safe operation by the operator.”** He recommended that a safety
case regulatory regime be implemented offshore for both fixed and mobile installations as it already was
for onshore major hazard installations, that it be complemented by other regulations dealing with specific
features, that the safety case contain goal-setting regulations, and that it be part of a continuing dialogue
between the operator and the regulatory body.'%*

Lord Cullen recommended the implementation of safety regulations requiring the owner or operator of
every fixed and mobile installation operating in UK waters to submit a safety case to HSE. In response,
the UK established the Offshore Installations (Safety Case) Regulations in 1992.% The primary goal of
these Regulations was “to reduce the risks from major accident hazards to the health and safety of the
workforce employed on offshore installations or in connected activities.”*%®

Oil & Gas UK, ' the main UK offshore oil industry trade association whose members include the major
oil companies that operate in the Gulf of Mexico (such Shell and Exxon), has expressed strong support for
the safety case regime. In its response to the European Commission’s published draft legislative
proposals to modify offshore safety case regulations, Oil & Gas UK noted that those proposals would
undermine the “proactive, flexible and responsive approach to managing risks, borne out of the lessons
learnt from Piper Alpha as well as the evolving nature of the offshore oil and gas business itself.”*®® In
the wake of the Macondo incident in the Gulf of Mexico, the UK government directed Professor Geoffrey

% Department of Energy. The Public Inquiry into the Piper Alpha Disaster; Presented to Parliament by the
Secretary of State for Energy by Command of her Majesty; November 1990; p 339.

199 Department of Energy. The Public Inquiry into the Piper Alpha Disaster; Presented to Parliament by the
Secretary of State for Energy by Command of her Majesty; November 1990; p 364.

% bid at 276.

12 |pid at 276 and 277.

1% |bid at 282.

1% Ibid at 283 and 284.

1% The 1992 Regulations have since been replaced by the Offshore Installations (Safety Case) Regulations 2005,
which were effective as of April 6, 2006. The objective of the revisions in 2005 was “to improve the effectiveness
of the regulations whilst at the same time reducing the burden of three yearly resubmissions.” Oil & Gas UK. Piper
Alpha: Lessons Learnt; 2008.

196 HSE. A Guide to the Offshore Installations (Safety Case) Regulations 2005: Guidance on Regulations; 2006; p
5. http://www.hse.gov.uk/pubns/priced/I30.pdf (accessed May 7, 2013).

197 See http://www.oilandgasuk.co.uk/aboutus/aboutus.cfm (accessed December 10, 2013).

198 Ojl & Gas UK. European Commission Proposed Regulation on Offshore Safety and Related Issues: Oil & Gas
UK Position Paper. November 2011; p 1. http://www.oilandgasuk.co.uk/ProposedEUReqgulation.cfm (accessed
December 10, 2013).
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Maitland of Imperial College London to lead an independent review of the offshore safety case regime in
the UK. In the report stemming from the review, which highlighted strengths of the safety case regime
as well as recommendations for improvement, Professor Maitland commended the UK’s “‘goal-setting’
safety regime and its ability to foster innovation and continuous improvement in process integrity...”*'
and noted that the UK authorities, including the HSE, are held in high regard by both the UK operators
and international observers.**!

3.2.2 Global Analysis of Safety Case Implementation
3.2.2.1 Australia
3.2.2.1.1 Offshore

Following the Piper Alpha disaster in 1988, the then Australian Commonwealth Minister for Resources at
the time, Senator Peter Cook, formed a Consultative Committee on Safety in the Offshore Petroleum
Industry to advise him on safety issues surrounding offshore operations in Australia. In 1991, the
Committee released its Report of the Consultative Committee on Safety in the Offshore Petroleum
Industry.112 In the report, the Committee examined the circumstances, causes, and recommendations
described in both the Cullen Report and Esso Australia’s™® investigation report on a fire that occurred on
the Tuna platform in April 1989 in Bass Strait that injured four individuals. The Committee noted that
while there were many differences between the two incidents, they “both demonstrated the need for
greater attention to the management of safety in a number of areas of offshore operations.”*** They
pointed to the safety case as an important regulatory concept that should be applied to oil and gas
operations in Australian waters, and concluded by recommending that the safety case concept described
by Lord Cullen and carried out onshore by the Seveso Directive and CIMAH regulations be adopted for
Australian offshore petroleum operations.*> 1t would “require the operator of a facility to formally
document how safety is to be managed within the facility, [and] [] demonstrate that the major hazards of
the installation have been identified and appropriate controls provided...”*® The Committee also
recommended the implementation of both prescriptive and “objective” regulations.**’ At that time,
offshore petroleum safety was the joint responsibility of the Commonwealth and the States/Northern
Territory. Following this inquiry, new Commonwealth regulations were created: for example, Schedule

199 Maitland, Geoffrey. Offshore Oil and Gas in the UK: an independent review of the regulatory regime.
December 2011. https://www.gov.uk/government/uploads/system/uploads/attachment data/file/48252/3875-
offshore-oil-gas-uk-ind-rev.pdf (accessed December 10, 2013).
"9 Ipid at 3.
" Ipid at 3.
112 See http://www.mrt.tas.gov.au/mrtdoc/petxplor/download/OR_0935/0R_0935.pdf (accessed May 8, 2013).
113 Esso was an oil and gas company in Australia that was sold to Mobil Oil Corporation in 1990. It is now part of
Exxon Mobil. See http://www.exxonmobil.com/Australia-English/PA/about_who_history esso.aspx (accessed May
8, 2013).
114 Report of the Consultative Committee on Safety in the Offshore Petroleum Industry, 1991; p 2. See
PltStp://www.mrt.tas.qov.au/mrtdoc/petxpIor/download/OR 0935/0OR_0935.pdf (accessed May 8, 2013).

Ibid at 25.
116 Report of the Consultative Committee on Safety in the Offshore Petroleum Industry, 1991; p 3. See
Plt;[p://www.mrt.tas.qov.au/mrtdoc/petxpIor/download/OR 0935/0R_0935.pdf (accessed May 8, 2013).

Ibid.
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8 on “Occupational Health and Safety” was added to the Petroleum Submerged Lands Act (PSLA) in
1992 to require safety cases to be developed for all offshore petroleum facilities.

The Offshore Petroleum and Greenhouse Gas Storage (Safety) Regulations 2009 set out the requirements
for the contents of offshore safety cases. The operator of an offshore petroleum facility must submit a
safety case for review and acceptance to the Australian National Offshore Petroleum Safety and
Environmental Management Authority (NOPSEMA), the Australian Commonwealth Statutory Agency
charged with regulating the health and safety, structural integrity, and environmental management of all
offshore petroleum facilities in Australian Commonwealth waters, and in coastal waters where State
powers have been reduced. NOPSEMA accepts a safety case “if it is satisfied that the arrangements set
out in the document demonstrate that the risks will be reduced to... ALARP.”'*®

3.2.2.1.2 Onshore

In 1998, Esso Australia’s gas plant at Longford in Victoria suffered a major release and fire caused by
cold temperature embrittlement due to a process upset and lack of engineer