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trong industry safety guidelines, codes, and standards

play a key role in protecting the safety and health of
workers, the public, and the environment. As part of its mission,
the US Chemical safety Board (CSB) makes recommendations
to standards developing organizations (SDOs), when industry-
wide safety gaps or weaknesses are identified during an incident
investigation.! SDOs can play a vital role in driving chemical
safety change in the U.S. because of the variety of systems,
equipment, and processes addressed by SDO guidance and
standards, and the broad-reaching influence of such documents.
For this reason, the CSB highly values the contribution of SDOs
for accident prevention and safety advancement.

This Safety Spotlight focuses on a few of the critical industry
safety codes and standards developed and issued by SDOs
following incidents investigated by the CSB.

American Petroleum Institute (API):

Human Fatigue as a Risk Factor

On March 23, 2005, the BP Texas City refinery experienced
explosions and fire in an isomerization unit (ISOM) that
resulted in 15 deaths, 180 injuries, and significant monetary
losses. The accident was caused by the overfilling of a raffinate
splitter tower during startup, which in turn opened pressure
relief devices and dumped flammable liquid into a blowdown
drum with a stack that was open to the atmosphere. The
flammable liquid exceeded the capacity of the blowdown drum
and erupted out of its stack into the surrounding area where it
ignited, resulting in the explosions and fire.

View of the BP Texas City refinery following the March 23, 2005 explosions
and fire.

The CSB investigation found that the incident was caused by
multiple technical, system, and organizational deficiencies.
Among the findings, the CSB concluded that the ISOM operators
were likely fatigued from working long hours over consecutive
days during the turnaround of the unit prior to startup. The CSB
also concluded that there were no industry safety guidelines or
voluntary standards addressing fatigue as a risk factor. The CSB
recommended that the American Petroleum Institute (API),?
a national trade association with more than 600 members
representing the natural gas and oil industry, including large
companies, exploration and production, refining, marketing,
pipeline, and marine businesses, develop a fatigue standard
and that the United Steel Workers® (USW), North America’s
largest union, work with APl in its development:

1 CSBinformation on SDOs came from the following data sets: standard development organizations, traded associations, professional organizations, and

other similar groups.

2 API's mission is to “promote safety across the industry globally and to influence public policy in support of a strong, viable U.S. oil and natural gas

industry.” For more information visit https://www.api.org.

USW is comprises 1.2 million members and retirees. For more information visit https://www.usw.org.
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Work together [API and USW] to develop two new
consensus American National Standards Institute
(ANSI) standards. In the second standard, develop
fatigue prevention guidelines for the refining and
petrochemical industries that, at a minimum, limit
hours and days of work and address shift work. In
the development of each standard, ensure that the
committees a) are accredited and conform to ANSI
principles of openness, balance, due process, and
consensus; and b) include representation of diverse
sectors such as industry, labor, government, public
interest and environmental organizations and experts
from relevant scientific organizations and disciplines.

In April 2010, API issued Recommended Practice (RP) 755
- Fatigue Risk Management Systems for Personnel in the
Refining and Petrochemical Industries. This was the first ever
fatigue guidance developed for the petrochemical industry.
Recognizing that additional improvements could be made,
APl invited CSB staff to attend and participate in the RP 755
Revision Committee meetings. The new revision improves
several areas of the original standard, including:

* Revision of several ‘should’ statements to ‘shall’ statements;

« Simplification of ‘hours of service limits" with increased
flexibility and clarity;

« Modification of the ‘exception approval process’ to be more
stringent for ‘exceptions’ with the greatest potential fatigue risk;

+ Guidance on managing ‘call-outs;’

« Additional ‘work environment’ information; and

+ Reference to objective and validated tools for ‘individual
risk assessment and mitigation’ efforts.

The 2" Edition of API RP 755 is slated for release in early 2019.

O

Photo of “gas blow” method which was used at Kleen Energy to remove
debris from the piping.

National Fire Protection Association (NFPA): Safe
Conduct of Fuel Gas Piping Cleaning Operations

* On June 9, 2009, four workers were killed, three were
critically burned, and 67 others were injured in a natural
gas explosion at the ConAgra Foods Slim Jim™ meat
processing facility in Garner, North Carolina. At the time of
the explosion, natural gas was being purged indoors from
piping connected to a newly installed water heater.

*+ On February 7, 2010, six workers were killed during a
planned work activity to clean debris from natural gas pipes
at Kleen Energy in Middletown, Connecticut. To remove the
debris, workers forced natural gas through the piping at
a high pressure and volume (known as a “gas blow”). At
predetermined locations, the natural gas and debris were
released directly to the atmosphere. During this process,
the natural gas found an ignition source and exploded.

The CSB investigated both incidents and concluded that
relevant industry codes and standards did not address safe
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practices for cleaning fuel gas piping and did not require
fuel gas piping to be vented safely outdoors. The CSB made
an urgent recommendation to the National Fire Protection
Association (NFPA),® the world’s leading authority on fire
investigation, to revise the scope of its National Fuel Gas
Code, NFPA 54/ANSI 7223.1, a consensus standard that
provides requirements for fuel gas piping system safety. The
recommendation provides:

Enact a Tentative Interim Amendment and permanent changes
to the National Fuel Gas Code (NFPA 54/ANSI Z223.1) that
address the safe conduct of fuel gas piping cleaning operations.
At a minimum:

a. Remove the existing NFPA 54 fuel gas piping exemptions
for power plants and systems with an operating pressure
of 125 pounds per square inch gauge (psig) or more.

b. For cleaning methodology, require the use of inherently
safer alternatives such as air blows or pigging with air in
lieu of flammable gas.

In response, NFPA developed and issued a new gas process
safety standard via an expedited rulemaking process. As a
result, NFPA 56, Standard for Fire and Explosion Prevention
During Cleaning and Purging of Flammable Gas Piping Systems
was developed and approved in less than 24 weeks. The typical
NFPA code development process lasts roughly 104 weeks.
The 2014 edition of the standard was approved in July 2013.
NFPA 56 prohibits the use of flammable gas to clean piping and

provides guidance for the use of non-flammable alternatives.
The standard also includes detailed safety requirements for
purging fuel gas piping systems into and out of service, a
common practice which inevitably involves some release of
flammable gas. Notably, the standard requires that discharged
gases be released to an outdoor location or captured for further
processed before release.

American Chemical Society (ACS): The Need for
Good Practice Hazard Evaluation Guidance in
the Academic Community

On January 7, 2010, a graduate student within the Chemistry
and Biochemistry Department at Texas Tech University (Texas

View of the damaged caused by the 2010 incident at Texas Tech

4 The Board procedures authorize the development of an urgent safety recommendation “if an issue is identified during the course of an investigation that
is considered to be an imminent hazard and has the potential to cause serious harm unless it is rectified in a short timeframe, or a hazard is identified
that is likely to exist in a large segment of industry such that the probability of an incident is significant.”

5  The NFPA is a global, self-funded, nonprofit organization devoted to eliminating death, injury, property and economic loss due to fire, electrical and
related hazards. It has developed more than 300 consensus codes and standards, with more than 50,000 members world-wide. For more information

visit https://www.nfpa.org.
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Tech) lost three fingers, sustained burns to his hands and face,
and injured one of his eyes after the chemical he was working
with detonated. The CSB investigated and found systemic
deficiencies at Texas Tech that contributed to the incident:
the physical hazard risks inherent in the research were not
effectively assessed, planned for, or mitigated; the university
lacked safety management accountability and oversight;
and previous incidents with preventive lessons were not
documented, traced, and formally communicated. The CSB
concluded that there was a lack of hazard evaluation guidance
for research laboratories and noted that the Occupational Safety
and Health Administration (OSHA) identified the American
Chemical Society (ACS) as instrumental in establishing that
practices in laboratories are different enough from those in
industry to warrant different guidelines.®

Based on its findings, the CSB made the following
recommendation to the ACS:

Develop good practice guidance that identifies and describes
methodologies to assess and control hazards that can be used
successfully in a research laboratory.

In response to the recommendation, the ACS’ Committee on
Chemical Safety developed and published a document in
2015 entitled Identifying and Evaluating Hazards in Research
Laboratories: Guidelines developed by the Hazards Identification
and Evaluation Task Force of the American Chemical Society’s
Committee on Chemical Safety.”

The scope of the document indicates that it is intended for use
by laboratory researchers “without deference to where they are
in their careers” all with “varied approaches to learning and
experimental design and who may require different kinds of
assessment tools.” The document identifies and describes in
detail five different methodologies for “identification of hazards,
analysis of the risks presented by each hazard [and] a selection
of controls that will allow the work to be done safely”: Chemical
Safety Levels/Control Banding, Job Hazard Analysis, What-if
Analysis, Checklists, and Structured Development of Standard
Operating Procedures.

The document also addresses the variable nature of the work
conducted within research laboratories and provides practical
examples of changes that might require a hazard analysis,
discusses factors that affect recognition of change, and
provides organizational strategies for ensuring recognition of,
and appropriate response to, significant changes in research
environments. The document emphasizes the importance
of both reporting and discussing incidents, near misses, and
close calls. Finally, the publication emphasizes the importance
of striving for continuous improvement by identifying lessons
learned during work, and using lessons learned to inform
future hazard evaluations. The thoroughness of the document
accompanied by an additional publication on safety culture went
well beyond what the CSB requested in its recommendation.

6  The ACS is a nonprofit organization, chartered by Congress, with more than 163,000 members, whose stated mission is “to advance the broader
chemistry enterprise and its practitioners for the benefit of Earth and its people.” It has published several widely-accessed publications associated with
safety and health as it relates to chemistry. For more information visit https://www.acs.org.

7  Available at: https://www.acs.org/content/dam/acsorg/about/governance/committees/chemicalsafety/publications/identifying-and-evaluating-hazards-in-

research-laboratories.pdf.
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International Code Council (ICC):

Combustible Dust Hazards

Three combustible dust incidents occurred over a six-month
period in 2011 at the Hoeganaes facility in Gallatin, Tennessee.
The first iron dust flash fire incident occurred on January 31,
2011, and killed two workers. The second occurred on March 21,
2011, and injured one employee. The third incident, a hydrogen
explosion and resulting iron dust flash fires, occurred on May
27, 2011, and killed three and injured two other workers.

The CSB reviewed pertinent safety codes and standards as
a part of its investigation and found that both the State of
Tennessee and the City of Gallatin had adopted the 2006
edition of International Fire Code (IFC), a product of the
International Code Council (ICC), into law.2 The CSB noted
that Chapter 13 of the IFC (2006), entitled Combustible Dust-
Producing Operations, briefly addresses precautions for
ignition sources and housekeeping in areas where combustible
dust is generated, stored, manufactured, or handled. The IFC
also references several NFPA standards, such as NFPA 484,
Combustible Metals, Metal Powders, and Metal Dusts, and
specifies that “the fire code official is authorized to enforce
applicable provisions of the codes and standards listed...to
prevent and control dust explosions.” This language did not
specify, however, whether compliance with and enforcement of
the referenced NFPA standards were mandatory or voluntary
in the IFC.

The CSB concluded that had the Hoeganaes facility adhered to
the requirements of this chapter, including the more detailed
design and engineering requirements contained in NFPA 484,

Animation still from the CSB's Hoeaganaes Safety Video “Iron in the Fire”

the January and March incidents may have been prevented, and
the effects of the May incident could have been reduced. The
CSB, therefore, issued a recommendation to the ICC to revise
the language in Chapter 22 of the most recently published IFC:

Revise IFC Chapter 22 Combustible Dust-Producing Operations;
Section 2204.1 Standards, to require mandatory compliance
and enforcement with the detailed requirements of the NFPA
standards cited in the chapter, including NFPA 484.

In response to the recommendation, the ICC made the following
changes to Chapter 22 of the 2018 edition of the IFC, entitled
Combustible Dust-Production Operations:

« Section 2204.1 has been renamed with the title “Specific
Hazards Standards” and the text has been revised to read
as follows: “The industry- or commodity-specific codes

8  TheICC is a membership association established in 1994 with over 64,000 members, responsible for developing safety codes and standards used in

residential and commercial buildings. For more information visit: https://www.iccsafe.org/.
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and standards listed in
Table 2204.1 shall be
complied with based on
the identification and
evaluation of the specific
fire  and deflagration
hazards that exist at a
facility.”

Table 2204.1 has been
renamed “Specific Hazard
Standards” and contains
a listing of the following
NFPA standards: 61, 69,
70, 85,120, 484, 654, 655,
and 664.
Two new sections
have been added to
Section 2203 entitled
“Precautions”. Section
2203.1, entitled “Owner Responsibility” has been added
which states: “The owner or operator of a facility with
operations that manufacture, process, blend, convey,
repackage, generate or handle potentially combustible
dust or combustible particulate solids shall be responsible
for compliance with the provisions of this code and NFPA
652.” Section 2203.2 entitled “Dust Hazard Analysis” has
also been added which states: “The requirements of NFPA
652 apply to all new and existing facilities and operations
with combustible dust hazards. Existing facilities shall have
a dust hazard analysis (DHA) completed in accordance
with Section 7.1.2 of NFPA 652. The fire code official shall
be authorized to order a dust hazard analysis to occur
sooner if a combustible dust hazard has been identified in
a facility that has not previously performed an analysis.”

U

View of the massive damage caused by the combustible dust explosions and fires at Imperial Sugar.

Additional SDO Actions to Highlight

This CSB Safety Spotlight highlights just a few examples of
revised and newly created industry codes and standards
developed by SDOs following CSB investigations that clearly
drive critical chemical safety change. The linked table lists all
the positive changes that SDOs have made stemming from
acceptably closed CSB recommendations. Additionally, some
of these may be individually highlighted in more detail in future
CSB Safety Spotlights or other CSB publications.

To those SDOs who have developed and implemented life-
saving safety guidelines, codes, and standards, we at the CSB
take this opportunity to acknowledge these broad reaching,
technical advancements. For more information on any of these
actions, visit the CSB’s website at www.csb.gov.



file:/Chemical%20Safety%20Board/FY2019/CSB_Safety%20Spotlight_SDOs/Proofs/CSB_Safety%20Spotlight_SDOs_07b.pdf
http://www.csb.gov
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Recommendation
Status

Case/Folder

Title

Sierra Chemical
Co. High Explosives
Accident

Sierra Chemical
Co. High Explosives
Accident

Sonat Exploration
Co. Catastrophic
Vessel
Qverpressurization

Herrig Brothers
Farm Propane Tank
Explosion

Improving
Reactive Hazard
Management

Improving
Reactive Hazard
Management

Improving
Reactive Hazard
Management

Motiva Enterprises
Sulfuric Acid Tank
Explosion

Motiva Enterprises
Sulfuric Acid Tank
Explosion

Third Coast
Industries
Petroleum Products
Facility Fire

DPC Enterprises
Festus Chlorine
Release

DPC Enterprises
Festus Chlorine
Release

Institute of Makers
of Explosives
(IME)

Institute of Makers
of Explosives
(IME)

American
Petroleum
Institute

National Propane
Gas Association

National

Association
of Chemical
Distributors

Center for
Chemical Process
Safety

American
Chemistry Council
(ACC)

American
Petroleum
Institute

National
Association

of Corrosion
Engineers (NACE)
International

National Fire
Protection
Association

Chlorine Institute,
Inc.

Chlorine Institute,
Inc.

Closed - Acceptable
Action

Closed - Exceeds
Recommended
Action

Closed - Acceptable
Action

Closed - Acceptable
Action

Closed - Acceptable
Action

Closed - Exceeds
Recommended
Action

Closed - Acceptable
Alternate Action

Closed - Acceptable
Action

Closed - Acceptable
Action

Closed - Acceptable
Alternate Action

Closed - Acceptable
Action

Closed - Acceptable
Action

1998-1-I-NV-R11

1998-1-I-NV-R13

1998-2-I-LA-R4

1998-7-I-IA-R8

2001-1-H-XX-R16

2001-1-H-XX-R6

2001-1-H-XX-R8

2001-5-I-DE-R11

2001-5-I-DE-R14

2002-3-I'TX-R2

2002-4--MO-R18

2002-4--MO-R19
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Recommendation Text

Develop and disseminate process and safety training guidelines for personnel involved
in the manufacture of explosives that include methods for the demonstration and
maintenance of proficiency.

Develop safety guidelines for the screening of reclaimed explosive materials.

Develop and issue recommended practice guidelines governing the safe start-up and
operation of oil and gas production facilities. Ensure that the guidelines address, at a
minimum, the following: project design review processes, including hazard analyses;
written operating procedures; employee and contractor training; and pressure-relief
requirements for all equipment exposed to pressure hazards.

Ensure that fire fighter-training materials address proper response procedures for
BLEVEs.

Expand the existing Responsible Distribution Process to include reactive hazard
management as an area of emphasis. At a minimum, ensure that the revisions
address storage and handling, including the hazards of inadvertent mixing of
incompatible chemicals. (2001-01-H-R16)

Publish comprehensive guidance on model reactive hazard management systems. At
a minimum, ensure that these guidelines cover: - For companies engaged in chemical
manufacturing: reactive hazard management, including hazard identification, hazard
evaluation, management of change, inherently safer design, and adequate procedures
and training. - For companies engaged primarily in the bulk storage, handling, and
use of chemicals: identification and prevention of reactive hazards, including the
inadvertent mixing of incompatible substances.

Expand the Responsible Care Process Safety Code to emphasize the need for
managing reactive hazards (2001-01-H-R8) - Member companies are required to
have programs to manage reactive hazards that address at a minimum, hazard
identification, hazard evaluation, management of change, inherently safer design,
and adequate procedures and training - There is a program to communicate to
your membership the availability of existing tool, guidance and initiatives to aid in
identifying and evaluating reactive hazards.

Revise API tank inspection standards to emphasize that storage tanks with wall or
roof holes or thinning beyond minimum acceptable thickness that may contain a
flammable vapor are an imminent hazard and require immediate repair or removal
from service. (2001-05-1-DE-R11)

Work with the American Petroleum Institute to develop API guidelines to ensure that
storage tanks containing fresh or spent H2S04 are inspected at frequencies at least
as often as those recommended in the latest edition of NACE Standard RP 0294- 94,
Design, Fabrication, and Inspection of Tanks for the Storage of Concentrated Sulfuric
Acid and Oleum at Ambient Temperatures. (2001-05-1-DE-R14)

Revise NFPA 30, the Flammable and Combustible Liquids Code, to address the
following issues: - For facilities that are not staffed around the clock, specify
circumstances where automatic fire detection is needed. -Narrow exemptions for
Class IlIB liquids. -Expand fire protection analysis requirements to include all areas of
a facility where there may be flammable or combustible fire risks.

Work with the Association of Hose and Accessories Distributors (NAHAD) and

chlorine hose manufacturers, such as Crane-Resistoflex, to develop and implement

a recommended practice requiring continuous positive identification (e.g., coding,
stenciling, stamping) throughout the supply chain, from manufacturing to the end user
of the product. (2002-04-1-M0O-R18)

Develop recommended practices to address moisture in dry chlorine piping systems.
Include information on suggested material specifications, prevention and corrective
measures, and adverse consequences (particularly for emergency shutdown [ESD]

systems). (2002-04--MOR19)
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Recommendation
Status

Case/Folder

Title

DPC Enterprises
Festus Chlorine
Release

DPC Enterprises
Festus Chlorine
Release

First Chemical
Corp. Reactive
Chemical Explosion

First Chemical
Corp. Reactive
Chemical Explosion

BLSR Operating
Ltd. Vapor Cloud
Fire

Technic Inc.
Ventilation System
Explosion

Technic Inc.
Ventilation System
Explosion

Technic Inc.
Ventilation System
Explosion

D.D. Williamson &
Co. Catastrophic
Vessel Failure

Honeywell
Chemical Incidents

Honeywell
Chemical Incidents

DPC Enterprises
Glendale Chlorine

Release

Chlorine Institute,
Inc.

National
Association
for Hose and
Accessories
Distribution

American
Chemistry Council
(ACC)

American
Chemistry Council
(ACC)

American
Petroleum
Institute

National Fire
Protection
Association

American
Industrial Hygiene
Association

American
Conference of
Governmental
Industrial
Hygienists

Mechanical
Contractors
Association of
Kentucky

Hydrogen Fluoride
Industry Practices
Institute (HFIPI)

Chemical and
Metal Industries
(C&MI)

Chlorine Institute,
Inc.

Closed - Acceptable
Action

Closed -
Action

Acceptable

Closed -
Action

Acceptable

Closed -
Action

Acceptable

Closed -
Action

Acceptable

Closed -
Action

Acceptable

Closed -
Action

Acceptable

Closed -
Action

Acceptable

Closed -
Action

Acceptable

Closed -
Action

Acceptable

Closed -
Action

Acceptable

Closed -
Action

Acceptable

2002-4--M0-R20

2002-4-1-M0-R22

2003-1--MS-R10

2003-1--MS-R11

2003-6--TX-R16

2003-8-I-RI-R5

2003-8-I-RI-R6

2003-8-I-RI-R7

2003-11-I-KY-R8

2003-13-I-LA-R25

2003-13-I-LA-R27

2004-2--AZ-R14
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Develop recommended practices for testing, inspection, and preventative maintenance
of ESD systems for bulk transfer of chlorine. (2002-04-I-MO-R20)

Work with The Chlorine Institute and chlorine hose manufacturers, such as Crane-
Resistoflex, to develop and implement a recommended practice requiring continuous
positive identification (e.g.,coding, stenciling, stamping) throughout the supply chain,
from manufacturing to the end user of the product. (2002-04-1-M0-R22)

Amend the Technical Specifications guidelines in the Responsible Care Management
System to explicitly require facilities to identify findings and lessons learned from
process hazard analyses and incident investigations in one unit and apply them to
other equipment that processes similar material. (2003-01--MS-R10)

Ensure that ACC members understand the audit requirements of Responsible
Care and accurately identify and address gaps in facility process safety programs.
(2003-01-1-MS-R11)

Revise API RP 2219, Safe Operation of Vacuum Trucks in Petroleum Service, and
APU Order No G0004, Guidelines for Commercial Exploration and Production Waste
Management Facilities, to discuss the hazards of unloading potentiall flammable or
flammable liquids into an open unloading area, such as a concret pad. recommend
other alternatis for minimizing vapor generation, such as unlaoding of flammable
liquids into a closed piping system

Revise the appendix of NFPA 91, Standard for Exhaust Systems for Air Conveying of
Vapors, Gases, Mists and Noncombustible Particulate Solids, emphasizing the need
to evaluate potential incompatibilities when dusts, fumes or vapors are intermixed in
vent collection systems to ensure they do not result in fire or explosion hazards, or
destructive corrosion. Reference appropriate methods for such evaluations, such as
the ASTM E 2012-00 standard (2003-08-I-RI-R5)

Revise the appendix of ANSI Z9.2, American National Standard Fundamental
Governing the Design and Operation of Local Exhaust Systems, emphasizing the need
to evaluate potential incompatibilities when dusts, fumes or vapor are intermixed in
local exhaust ventilation systems with common headers to ensure that they do not
result in fire or explosion hazards, or destructive corrosion. reference appropriate
methods for such evaluations, such as ASTM 2012-00 standard. (2003-08-I-RI-R6)

Update the preliminary steps in the chapter on exhaust system design in the next
revision of the Industrial Ventilation Manual, emphasizing the need to evaluate potential
incompatibilities between dusts, fumes or vapors that are likely to be intermixed in
main header ducts of a ventilation system to ensure that they do not result in fire or
explosion hazards, or destructive corrosion. Reference appropriate methods for such
evaluation, such as the ASTM E 2012-00 standard. (2003-08-I-R1-R7)

Communicate to your members that used pressure vessels are not exempt from
registration and initial inspection before being placed in service in Kentucky.

Conduct a survey of members to determine best industry practices for HF handling
activities, such as draining equipment, use of open systems, and nonroutine work.
Develop best practices guidance as appropriate and communicate it to your members.

Develop formal procedures for disposition of nonconforming materials received from
customers. Ensure that procedures include positive identification prior to shipment.

Clarify the chemistry involved in over-chlorination incidents so that Chlorine Scrubbing
Systems, Pamphlet 89, and other pertinent publications: -Ensure that the recommended
practices and safeguards prevent, mitigate, and control hazardous releases due to bleach
decomposition. -Provide sufficient detail on the safety and environmental consequences
of over-chlorination to enable companies to provide emergency responders with
information on the potential characteristics of over-chlorination events, and on the best
means of mitigating the bleach decomposition reaction following a release.
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Title

MFG Chemical Inc.
Toxic Gas Release

MFG Chemical Inc.
Toxic Gas Release

MFG Chemical Inc.
Toxic Gas Release

Formosa Plastics
Vinyl Chloride
Explosion

Formosa Plastics
Vinyl Chloride
Explosion

Formosa Plastics
Vinyl Chloride
Explosion

Sterigenics
Ethylene Oxide
Explosion

Sterigenics
Ethylene Oxide
Explosion

Sterigenics
Ethylene Oxide
Explosion

Sterigenics
Ethylene Oxide
Explosion

BP America
Refinery Explosion

Society of
Chemical
Manufacturers &
Affiliates (SOCMA)

Society of Chemical
Manufacturers &
Affiliates (SOCMA)

Society of Chemical
Manufacturers &
Affiliates (SOCMA)

National Fire
Protection
Association

Vinyl Institute

Center for
Chemical Process
Safety

National Fire
Protection
Association

National Fire
Protection
Association

Ethylene Oxide
Sterilization
Association

Ethylene Oxide
Sterilization
Association

American
Petroleum
Institute

Closed - Acceptable
Action

Closed - Acceptable
Alternate Action

Closed - Acceptable
Alternate Action

Closed - Acceptable
Action

Closed -
Action

Acceptable

Closed -
Action

Acceptable

Closed -
Action

Acceptable

Closed -
Action

Acceptable

Closed -
Action

Acceptable

Closed -
Action

Acceptable

Closed -
Action

Acceptable

2004-9-1-GA-R14

2004-9-1-GA-R15

2004-9-1-GA-R16

2004-10-I-IL-R5
2004-10-I-IL-R6
2004-10-I-IL-R8

2004-11-1-CA-R9

2004-11-1-CA-R10

2004-11-1-CA-R14

2004-11-1-CA-R15

2005-4-ITX-R2
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Revise the SOCMA website to simplify locating the link to the CSB website www.csb.
gov, such as adding a link in More Resources on the SOCMA home page. Ensure that
the CSB website and the report Hazard Investigation: Improving Reactive Hazard
Management, Report No. 2001-01-H can be easily located using the SOCMA website
search engine.

Develop a ChemStewards Management System Guidance Module that addresses tolling,
including the best practices described in the CCPS book Process Safety in Outsourced
Manufacturing Operations, and emergency planning involving new products.

Develop a formal training module for the ChemStewards Management System Tolling
Guidance Module and provide appropriate training to SOCMA member companies. Include
in the training program a discussion on the tolling issues identified in the MFG report.

Revise NFPA 15, Standard for Water Spray Fixed Systems for Fire Protection, to
provide additional design guidance for deluge systems designed to prevent or mitigate
fires and explosions. Include information concerning the limitations of using deluge
systems for this purpose.

Issue a safety alert to your membership highlighting the need to identify design
features that may render processes vulnerable to human error and to implement
sufficient layers of protection to minimize the likelihood human error causing
catastrophic releases of hazardous material. Include lessons from PVC industry
industrial accidents (including those described in this report and others highlighted in
The Encyclopedia of PVC and elsewhere) that involved human error.

Develop guidelines for auditing chemical process safety at newly acquired facilities.
Emphasize the identification of major hazards, a review of the acquired facility’s
previous incident history and hazard analyses, the adequacy of management safety
systems, and harmonization of the acquired facility's standards and practices with
those of the acquiring company.

Review and revise NFPA 560, Standard for the Storage, Handling, and Use of
Ethylene Oxide for Sterilization and Fumigation in terms of the findings of this report.
Specifically: - Include references to the following: o NFPA 69, Standard on Explosion
Prevention Systems. o NFPA 86, Ovens and Furnaces. o NIOSH Alert: Preventing
Worker Injuries and Deaths from Explosions in Industrial Ethylene Oxide Sterilization
Facilities.

Review and revise NFPA 560, Standard for the Storage, Handling, and Use of
Ethylene Oxide for Sterilization and Fumigation in terms of the findings of this report.
Specifically: - Include requirements for appropriate safeguards, such as: o Real-time
chamber and/or effluent concentration monitoring connected to alarms, interlocks,
and/or fast acting control devices. o Post-ignition deflagration detection and damage
control devices.

Coordinate with NIOSH to revise and reissue Appendix C of the NIOSH Alert:
Preventing Worker Injuries and Deaths from Explosions at Industrial Ethylene Oxide
Facilities (Publication No. 2002-119) in terms of the findings of this report. Specifically,
remove the portion of paragraph D that states, [t]he accuracy, reliability, resolution,
and availability of current ethylene oxide measurement devices is questionable.

Conduct outreach to communicate the findings and recommendations of this report,
and the contents of the NIOSH Alert: Preventing Worker Injuries and Deaths from
Explosions at Industrial Ethylene Oxide Facilities, to your membership.

1. Revise your Recommended Practice 752, Management of Hazards Associated with
Location of Process Plant Buildings or issue a new Recommended Practice to ensure
the safe placement of occupied trailers and similar temporary structures away from
hazardous areas of process plants. Ensure that the new recommended practice: -
Protects occupants from accident hazards such as heat, blast overpressure, and
projectiles; - Establishes minimum safe distances for trailers and similar temporary
structures away from hazardous areas of process plants; - Evaluates the siting of
trailers under a separate methodology from permanent structures, since trailers are
more susceptible to damage, are more readily relocated, and likely do not need to be

placed near hazardous areas. (2005-04-I-TX-R2) ‘
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Case/Folder

Title

Recommendation
Status

BP America American Closed - Acceptable | 2005-4-I-TX-R3A
Refinery Explosion | Petroleum Action

Institute
BP America Center for Closed - Acceptable | 2005-4-I-TX-R10
Refinery Explosion | Chemical Process | Action

Safety
BP America National Closed - Acceptable | 2005-4-I-TX-R3B

Petrochemical Action

and Refiners

Refinery Explosion

Association

(NPRA)
BP America American Closed - Acceptable | 2005-4-I-TX-R4
Refinery Explosion | Petroleum Action

Institute
Praxair Flammable | Compressed Gas | Closed - Acceptable | 2005-5-1-MO-R2

Gas Cylinder Fire Association Action

Combustible American National | Closed - Acceptable | 2006-1-H-XX-R6
Dust Hazard Standards Action
Investigation Institute (ANSI)

Z400.1 Committee
Formosa Plastics Center for Closed - Acceptable | 2006-1-1-TX-R6
Propylene Chemical Process | Action
Explosion Safety
Valero Refinery American Closed - Acceptable | 2006-2-I-DE-R6
Asphyxiation Petroleum Action
Incident Institute
Valero Refinery American Closed - Exceeds 2006-2-1-DE-R7
Asphyxiation Society of Safety | Recommended
Incident Engineers Action
Valero Refinery Compressed Gas | Closed - Acceptable | 2006-2-1-DE-R8
Asphyxiation Association Action
Incident
Bethune Point Methanol Institute | Closed - Acceptable | 2006-3-I-FL-R10
Wastewater Plant Action
Explosion
Bethune Point National Fire Closed - Acceptable | 2006-3-I-FL-R5
Wastewater Plant Protection Action
Explosion Association
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Recommendation Text

Issue a safety alert to your membership to take prompt action to ensure the safe
placement of occupied trailers away from hazardous areas of process plants.
(2005-04-1-TX-R3A)

Issue management of change guidelines that address the safe control of the following:
a. major organizational changes including mergers, acquisitions, and reorganizations
b. changes in policies and budgets c. personnel changes d. staffing during process
startups, shutdowns and other abnormal conditions.

Issue a safety alert to your membership to take prompt action to ensure the safe
placement of occupied trailers away from hazardous areas of process plants.
(2005-04-1-TX-R3B)

Revise API Recommended Practice 521, Guide for Pressure Relieving and
Depressurizing Systems to ensure that the guidelines: - Identifies overfilling vessels

as a potential hazard for evaluation in selecting and designing pressure relief and
disposal systems; - Addresses the need to adequately size disposal drums for credible
worse-case liquid relief scenarios, based on accurate relief valve and disposal
collection piping studies; - Warns against the use of atmospheric blowdown drums and
stacks attached to collection piping systems that receive flammable discharges from
multiple relief valves and urges the use of appropriate inherently safer alternatives
such as a flare system Status: Open - Awaiting Response or Evaluation/Approval of
Response

Revise CGA standards for the CG-7 relief valves used in propylene service to require:

1) a greater margin between vapor pressure and relief valve set point (similar to
propane); and 2) that valves be capable of multiple operations within the specified
setpoint tolerance or be furnished with an indicator that alerts users that the valve has
operated.

Modify ANSI Z400.1 American National Standard for Hazardous Industrial Chemicals-
-Material Safety Data Sheets to recommend that MSDSs include information on:

- combustible dust hazards, safe handling practices, and references to relevant

fire codes in MSDS; - hazard information about the by-products of materials that
may generate combustible dusts due to processing or handling; - identification of
combustible dust hazards and selection of physical properties to include in MSDS.

Incorporate guidance for vehicular traffic protection and remote equipment isolation
into the next revision of the Center for Chemical Process Safety?s Guidelines for
Hazard Evaluation Procedures.

Revise Guidelines for Safe Work in Inert Confined Spaces in the Petroleum and
Petrochemical Industries (API, 2005) to clearly address the following: - An oxygen-
deficient atmosphere rapidly overcomes the victim. - There is no warning before being
overcome. - An oxygen-deficient atmosphere might exist outside a confined space
opening. - Rescuers must strictly follow safe rescue procedures.

Revise Safety Requirements for Confined Spaces, ANSI/ASSE 7117.1 to emphasize
that: - An oxygen-deficient atmosphere rapidly overcomes the victim. - There is no
warning before being overcome. - An oxygen-deficient atmosphere might exist outside
a confined space opening. - Rescuers must strictly follow safe rescue procedures.

Issue a safety alert to address nitrogen/inert gas hazards in confined spaces.
Emphasize that: - An oxygen-deficient atmosphere rapidly overcomes the victim. -
There is no warning before being overcome. - An oxygen-deficient atmosphere might
exist outside a confined space opening. - Rescuers must strictly follow safe rescue
procedures

Work with the Water Environment Federation to prepare safety training materials for
wastewater treatment facilities that use methanol.

Revise NFPA 30 to specifically exclude the use of thermoplastics in aboveground

flammable liquid service.
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Recommendation
Status

Case/Folder

Title

Bethune Point
Wastewater Plant
Explosion

CAl/Arnel Chemical
Plant Explosion

CAl/Arnel Chemical
Plant Explosion

Little General Store
Propane Explosion

Little General Store
Propane Explosion

Little General Store
Propane Explosion

Little General Store
Propane Explosion

Little General Store
Propane Explosion

Little General Store
Propane Explosion

Valero Refinery
Propane Fire

Valero Refinery
Propane Fire

Methanol Institute

National Fire
Protection
Association

National Fire
Protection
Association

National Propane
Gas Association

National Fire
Protection
Association

APCO (Association
of Public-Safety
Communications
Officials) Institute

Propane Education
and Research
Council (PERC)

Propane Education
and Research
Council (PERC)

National Propane
Gas Association

American
Petroleum
Institute

American
Petroleum
Institute

Closed - Acceptable
Action

Closed - Acceptable
Action

Closed -
Action

Acceptable

Closed -
Action

Acceptable

Closed -
Action

Acceptable

Closed -
Action

Acceptable

Closed -
Action

Acceptable

Closed -
Action

Acceptable

Closed -
Action

Acceptable

Closed -
Action

Acceptable

Closed - Acceptable
Alternate Action

.

2006-3-I-FL-R9

2007-3--MA-R10

2007-3--MA-R9

2007-4-1-WV-R10

2007-4-1-WV-R5

2007-4-1-WV-R6

2007-4-1-WV-R7

2007-4-1-WV-R8

2007-4-1-WV-R9

2007-5-ITX-R1

2007-5-1TX-R2
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Recommendation Text

Work with the Water Environment Federation to prepare and distribute a technical
bulletin containing information on the safe receipt, storage, use, and dispensing of
methanol in wastewater treatment plants. In addition, include information on basic
fire and explosion prevention measures when using bulk methanol (e.g., flame arrester
maintenance, hot work programs, electrical classification).

2007-03-1-MA-R10 Revise The Standard for the Manufacture of Organic Coatings
(NFPA 35): « Define equipment specifically discussed in the standard, such as kettles
and thin-down tanks. « Define the terms “open,” “closed,” and “sealed and vented.”

« Prohibit heating flammable and combustible liquids above their flashpoints in

tanks inside buildings unless the tanks are sealed and vented to the building exterior.

« Require heated tanks and vessels containing flammable and combustible liquids

to have equipment to prevent overheating, such as: - Devices to stop the heating
process if the temperature exceeds the safe operating limits, - Devices to stop the
heating process if the flammable vapor control equipment malfunctions (e.g., building
ventilation system or heated tank vent), and - A heating medium that is unable to heat
the tank above safe operating temperatures.

2007-03-1-MA-R9 Revise Flammable and Combustible Liquids Code (NFPA 30): «
Prohibit heating flammable and combustible liquids above their flashpoints in tanks
inside buildings, unless the tanks are sealed and vented to the building exterior. «
Require heated tanks and vessels containing flammable and combustible liquids

to have equipment to prevent overheating, such as: - Devices to stop the heating
process if the temperature exceeds the safe operating limits, - Devices to stop the
heating process if the flammable vapor control equipment malfunctions (e.g., building
ventilation system or heated tank vent), and - A heating medium that is unable to heat
the tank above safe operating temperatures.

Work with the West Virginia E911 Council with development of propane emergency
guidance by providing the Council with the customer leak questionnaire located in
Section 1.9.1 of the Certified Employee Training Program and technical assistance.

In the Liquefied Petroleum Gas Code (NFPA 58) Qualifications for Personnel section,
specify training requirements (including supervised on-the-job training), training
curricula, competencies, and testing through written examination and performance
evaluation, or reference a nationally recognized curriculum for these requirements

Develop a guide card for propane emergencies to assist 911 operators in the collection
of pertinent information on propane emergencies. The questionnaire in Section 1.9.1in
the Propane Education and Research Council’s Certified Employee Training Program
may be used as a model.

Revise the Certified Employee Training Program to include: -Procedures for transfer of
liquid propane from tank to tank, or -The prohibition of the transfer of liquid propane
from tank to tank.

Revise the Certified Employee Training Program to include emergency response
guidance for propane service technicians who respond to propane emergencies
similar to guidance provided to emergency responders in the Propane Emergencies
program.

Submit a request to the United States Occupational Safety and Health Administration
for a letter of interpretation to determine if the Certified Employee Training Program
curriculum meets the training requirements in 29 CFR 1910.110.

Issue API-recommended practices for freeze protection in oil refinery process units
that include, as a minimum: -the establishment of a written program; -periodic
inspections to identify freeze hazards in dead-legs or infrequently used piping and
equipment where water could collect; -specific approaches to eliminate or protect
against such freeze hazards; and -identification of infrequently used piping or
equipment subject to freezing as a trigger for Management Of Change (MOC) reviews.

Revise API 2218, Fireproofing Practices in Petroleum and Petrochemical Processing
Plants, so that conformance with the standard addresses jet fire scenarios, and
requires more protective fireproofing radii and other measures (e.g., emergency
isolation valves, depressuring systems) for pipe rack support steel near process units
containing highly pressurized flammables.
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Recommendation
Status

Case/Folder

Title

Valero Refinery
Propane Fire

Barton Solvents
Explosions and Fire

Barton Solvents
Explosions and Fire

Barton Solvents
Explosions and Fire

Barton Solvents
Explosions and Fire

Barton Solvents
Explosions and Fire

American
Petroleum
Institute

American National
Standards
Institute (ANSI)
Z400.1 Committee

American
Chemistry Council
(ACC)

American
Petroleum
Institute

National

Association
of Chemical
Distributors

National Paint
& Coatings
Association

Closed - Acceptable
Alternate Action

Closed - Acceptable
Action

Closed - Acceptable
Action

Closed - Acceptable
Action

Closed - Acceptable
Action

Closed - Acceptable
Action

2007-5-I-TX-R3

2007-6-1-KS-R3

2007-6-1-KS-R4

2007-6-1-KS-R5

2007-6-1-KS-R6

2007-6-1-KS-R7
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Recommendation Text

Revise API Recommended Practice 2001, Fire Protection in Refineries, and API

2030, Application of Fixed Water Spray Systems for Fire Protection in the Petroleum
Industry, so that conformance with these recommended practices includes the design,
installation, and use of ROSOVs and interlocked equipment controls to enable the safe
and rapid emergency isolation of process equipment containing highly pressurized
flammables.

Revise ANSI Z400.1 to advise chemical manufacturers and importers that prepare
MSDSs to: -Identify and include a warning for materials that are static-accumulators
and that may form ignitable vapor-air mixtures in storage tanks; -Advise users that
bonding and grounding may be insufficient to eliminate the hazard from static-
accumulating flammable liquids, and provide examples of additional precautions and
references to the relevant consensus guidance (e.g., NFPA 77, Recommended Practice
on Static Electricity (2007), and API Recommended Practice 2003, Protection Against
Ignitions Arising Out of Static, Lightning, and Stray Currents (2008)); and -Provide
conductivity testing data for materials that are static accumulators and that may form
ignitable vapor-air mixtures in storage tanks.

Recommend to your membership companies that prepare MSDSs to update the
MSDSs to: -ldentify and include a warning for materials that are static accumulators
and that may form ignitable vapor-air mixtures in storage tanks. -Include a statement
that bonding and grounding may be insufficient to eliminate the hazard from static-
accumulating flammable liquids, and provide examples of additional precautions

and references to the relevant consensus guidance (e.g., NFPA 77, Recommended
Practice on Static Electricity (2007), and API Recommended Practice 2003, Protection
Against Ignitions Arising Out of Static, Lightning, and Stray Currents (2008)). -Include
conductivity testing data for the materials that are static accumulators and that may
form ignitable vapor-air mixtures in storage tanks.

Recommend to your membership companies that prepare MSDSs to update the
MSDSs to: -Identify and include a warning for materials that are static accumulators
and that may form ignitable vapor-air mixtures in storage tanks. -Include a statement
that bonding and grounding may be insufficient to eliminate the hazard from static-
accumulating flammable liquids, and provide examples of additional precautions

and references to the relevant consensus guidance (e.g., NFPA 77, Recommended
Practice on Static Electricity (2007), and API Recommended Practice 2003, Protection
Against Ignitions Arising Out of Static, Lightning, and Stray Currents (2008)). -Include
conductivity testing data for the materials that are static accumulators and that may
form ignitable vapor-air mixtures in storage tanks.

Recommend to your membership companies that prepare MSDSs to update the
MSDSs to: -Identify and include a warning for materials that are static accumulators
and that may form ignitable vapor-air mixtures in storage tanks. -Include a statement
that bonding and grounding may be insufficient to eliminate the hazard from static-
accumulating flammable liquids, and provide examples of additional precautions

and references to the relevant consensus guidance (e.g., NFPA 77, Recommended
Practice on Static Electricity (2007), and API Recommended Practice 2003, Protection
Against Ignitions Arising Out of Static, Lightning, and Stray Currents (2008)). -Include
conductivity testing data for the materials that are static accumulators and that may
form ignitable vapor-air mixtures in storage tanks.

Recommend to your membership companies that prepare MSDSs to update the
MSDSs to: -ldentify and include a warning for materials that are static accumulators
and that may form ignitable vapor-air mixtures in storage tanks. -Include a statement
that bonding and grounding may be insufficient to eliminate the hazard from static-
accumulating flammable liquids, and provide examples of additional precautions

and references to the relevant consensus guidance (e.g., NFPA 77, Recommended
Practice on Static Electricity (2007), and API Recommended Practice 2003, Protection
Against Ignitions Arising Out of Static, Lightning, and Stray Currents (2008)). -Include
conductivity testing data for the materials that are static accumulators and that may
form ignitable vapor-air mixtures in storage tanks.
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Case/Folder

Title

Barton Solvents
Explosions and Fire

Barton Solvents
Explosions and Fire

Xcel Energy
Company
Hydroelectric
Tunnel Fire

Xcel Energy
Company
Hydroelectric
Tunnel Fire

National
Petrochemical
and Refiners
Association
(NPRA)

Society for
Chemical Hazard
Communication

Society for
Protective
Coatings (SSPC)

American Public
Power Association
(APPA)

Recommendation
Status

Closed - Acceptable
Action

Closed - Acceptable
Action

Closed - Acceptable
Action

Closed - Acceptable
Alternate Action

2007-6-1-KS-R8

2007-6-1-KS-R9

2008-1-1-CO-R16

2008-1-1-CO-R17
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Recommendation Text

Recommend to your membership companies that prepare MSDSs to update the
MSDSs to: -Identify and include a warning for materials that are static accumulators
and that may form ignitable vapor-air mixtures in storage tanks. -Include a statement
that bonding and grounding may be insufficient to eliminate the hazard from static-
accumulating flammable liquids, and provide examples of additional precautions

and references to the relevant consensus guidance (e.g., NFPA 77, Recommended
Practice on Static Electricity (2007), and API Recommended Practice 2003, Protection
Against Ignitions Arising Out of Static, Lightning, and Stray Currents (2008)). -Include
conductivity testing data for the materials that are static accumulators and that may
form ignitable vapor-air mixtures in storage tanks.

Recommend to your membership companies that prepare MSDSs to update the
MSDSs to: -ldentify and include a warning for materials that are static accumulators
and that may form ignitable vapor-air mixtures in storage tanks. -Include a statement
that bonding and grounding may be insufficient to eliminate the hazard from static-
accumulating flammable liquids, and provide examples of additional precautions

and references to the relevant consensus guidance (e.g., NFPA 77, Recommended
Practice on Static Electricity (2007), and API Recommended Practice 2003, Protection
Against Ignitions Arising Out of Static, Lightning, and Stray Currents (2008)). -Include
conductivity testing data for the materials that are static accumulators and that may
form ignitable vapor-air mixtures in storage tanks.

Publish safety guidance addressing the hazards and controls for using hazardous
materials including flammables in confined spaces and the unique hazards of
penstocks. At a minimum a. In controlling hazards in confined spaces, implement

a hierarchy of controls by first attempting to eliminate hazards or substitute with a
less hazardous material(s) or method(s). Examples include performing work outside
of a confined space where reasonably practicable or substituting a flammable
material with a non-flammable one. b. Establish a maximum permissible percentage
substantially below the LEL for safe entry and occupancy of permit-required confined
spaces. ¢. Recommend that confined spaces that are large, or part of a continuous
system such as a penstock, always be managed as permit-required as defined in

the OSHA Confined Space Standard, and that such spaces always be monitored for
hazardous atmospheres both prior to entry and continuously in areas where work is
being performed. d. Ensure that evacuation plans for penstocks that have only one
egress point provide for alternative escape routes or refuge chambers. a. Provide
guidance for implementing a written confined space rescue plan. Address staging and
methods of rescue for each designated permit space including whether a rescue team
is required to stand by outside the space. Require that confined space rescue teams
be standing by at the permit spaces where the hazards pose an immediate threat to
life or health, including the hazard of a potential flammable atmosphere.

Publish safety guidance addressing the hazards and controls for using hazardous
materials including flammables in confined spaces and the unique hazards of
penstocks. At a minimum a. In controlling hazards in confined spaces, implement

a hierarchy of controls by first attempting to eliminate hazards or substitute with a
less hazardous material(s) or method(s). Examples include performing work outside
of a confined space where reasonably practicable or substituting a flammable
material with a non-flammable one. b. Establish a maximum permissible percentage
substantially below the LEL for safe entry and occupancy of permit-required confined
spaces. ¢. Recommend that confined spaces that are large, or part of a continuous
system such as a penstock, always be managed as permit-required as defined in

the OSHA Confined Space Standard, and that such spaces always be monitored for
hazardous atmospheres both prior to entry and continuously in areas where work is
being performed. d. Ensure that evacuation plans for penstocks that have only one
egress point provide for alternative escape routes or refuge chambers. a. Provide
guidance for implementing a written confined space rescue plan. Address staging and
methods of rescue for each designated permit space including whether a rescue team
is required to stand by outside the space. Require that confined space rescue teams
be standing by at the permit spaces where the hazards pose an immediate threat to
life or health, including the hazard of a potential flammable atmosphere.
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Recommendation
Status

Case/Folder

Title

T2 Laboratories Inc.
Reactive Chemical
Explosion

T2 Laboratories Inc.
Reactive Chemical
Explosion

Imperial Sugar
Company Dust
Explosion and Fire

Imperial Sugar
Company Dust
Explosion and Fire

Imperial Sugar
Company Dust
Explosion and Fire

Allied Terminals
Fertilizer Tank
Collapse

Veolia
Environmental
Services
Flammable Vapor
Explosion and Fire

Veolia
Environmental
Services
Flammable Vapor
Explosion and Fire

Veolia
Environmental
Services
Flammable Vapor
Explosion and Fire

ConAgra Natural
Gas Explosion and
Ammonia Release

American Institute
of Chemical
Engineers (AIChE)

American Institute
of Chemical
Engineers (AIChE)

American Institute
of Baking (AIB)
International

American Institute
of Baking (AIB)
International

American Bakers
Association

Fertilizer Institute

National Fire
Protection
Association

Center for
Chemical Process
Safety

Environmental
Technology
Council

National Fire
Protection
Association

Closed - Exceeds
Recommended
Action

Closed - Acceptable
Action

Closed -
Action

Acceptable

Closed -
Action

Acceptable

Closed -
Action

Acceptable

Closed -
Action

Acceptable

Closed -
Action

Acceptable

Closed -
Action

Acceptable

Closed - Acceptable
Alternate Action

Closed - Acceptable
Action

2008-3-I-FL-R1

2008-3-I-FL-R2

2008-5-1-GA-R6

2008-5-1-GA-R7

2008-5-1-GA-R8

2009-3-1-VA-R10

2009-10--0H-R4

2009-10-1-0H-R5

2009-10-1-OH-R6

2009-12-I-NC-R1A

A
vf‘,‘.’-t‘mzf,'ﬁo
“ '¥ “

3

Oo;;*z«:»u*‘
OllyH11S

% X
'9() T

S asd
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Work with the Accreditation Board for Engineering and Technology, Inc. to add reactive
hazard awareness to baccalaureate chemical engineering curricula requirements.

Inform all student members about the Process Safety Certificate Program and
encourage program participation.

Incorporate combustible dust hazard awareness into employee and member
companies’ training programs, such as the Safety and Health Management Systems
training course. Include combustible dust characteristics, especially ignition

energy and minimum explosible concentration; best practices for minimizing dust
accumulation, especially on elevated surfaces; and safe housekeeping practices.

Add specific combustible dust inspection requirements and metrics to the Food
Contact Packaging Facility audit procedures.

Actively promote improvements in combustible dust hazard awareness and control
throughout the wholesale baking industry by publishing bulletins or safety guidance
that address combustible dust characteristics including ignition energy, minimum
explosible concentration, best practices for minimizing dust accumulation, and safe
housekeeping practices.

Formally recommend to all member companies the incorporation of The Fertilizer
Institute tank inspection guidelines into contracts for the storage of liquid fertilizer at
terminals.

Revise NFPA 30, Chapter 17, to include a section requiring a written engineering
analysis to determine the safe separation distance for occupied buildings, control
rooms, and operating areas. The analysis must be acceptable to the authority having
jurisdiction.

Revise control room siting guidelines to reflect the diversity of characteristics that
Class 1B flammable liquids can exhibit (e.g., heavy vapor, and plant areas that provide
congestion and confinement).

(Supersedes 2007-01::NC-R2) Petition the National Fire Protection Association,
following the guidelines of their Codes and Standards Development Process (www.
nfpa.org), to develop an occupancy standard specific to hazardous waste treatment,
storage, and disposal facilities. The purpose of the standard would be to prescribe
technical requirements for the safety to life and property from fire, explosion, and
release; and to minimize the resulting damage from a fire, explosion, and release. At
a minimum, but not limited to, the standard should address: « Hazard Identification «
Chemical Fire and Release Protection and Prevention « Facility and Systems Design «
Employee Training and Procedures

Enact a Tentative Interim Amendment as well as permanent changes to the National
Fuel Gas Code (NFPA 54/ANSI Z223.1) to require that during the purging of fuel gas
piping at industrial, commercial, and public facilities: (a) Purged fuel gases shall be
directly vented to a safe location outdoors, away from personnel and ignition sources
(b) If it is not possible to vent purged gases outdoors, purging gas to the inside of

a building shall be allowed only upon approval by the authority having jurisdiction

of a documented risk evaluation and hazard control plan. The evaluation and plan
shall establish that indoor purging is necessary and that adequate safeguards

are in place such as: « Evacuating nonessential personnel from the vicinity of the
purging; « Providing adequate ventilation to maintain the gas concentration at an
established safe level, substantially below the lower explosive limit; and « Controlling
or eliminating potential ignition sources (c) Combustible gas detectors are used to
continuously monitor the gas concentration at appropriate locations in the vicinity
where purged gases are released (d) Personnel are trained about the problems of odor
fade and odor fatigue and warned against relying on odor alone for detecting releases
of fuel gases
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Recommendation
Status

Case/Folder

Title

ConAgra Natural
Gas Explosion and
Ammonia Release

ConAgra Natural
Gas Explosion and
Ammonia Release

ConAgra Natural
Gas Explosion and
Ammonia Release

Texas Tech
University
Chemistry Lab
Explosion

DuPont Corporation
Toxic Chemical
Releases

DuPont Corporation
Toxic Chemical
Releases

DuPont Corporation
Toxic Chemical
Releases

Kleen Energy
Natural Gas
Explosion

Kleen Energy
Natural Gas
Explosion

American Gas
Association

International Code
Council (ICC)

International
Fuel Gas Code
Committee

American
Chemical Society
(ACS)

Compressed Gas
Association

American
Chemistry Council
Phosgene Panel

Compressed Gas
Association

Electric Power
Research Institute
(EPRI)

National Fire
Protection
Association

Closed - Acceptable
Action

Closed - Acceptable
Action

Closed - Acceptable
Action

Closed - Exceeds
Recommended
Action

Closed - Acceptable
Action

Closed - Acceptable
Action

Closed - Acceptable
Action

Closed - Acceptable
Action

Closed - Exceeds
Recommended
Action

2009-12-I-NC-R1B

2009-12-I-NC-R2A

2009-12-1-NC-R2B

2010-5-1-TX-R2

2010-6--WV-R10

2010-6--WV-R11

2010-6-1-WV-R9
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Recommendation Text

Enact a Tentative Interim Amendment as well as permanent changes to the National
Fuel Gas Code (NFPA 54/ANSI Z223.1) to require that during the purging of fuel gas
piping at industrial, commercial, and public facilities: (a) Purged fuel gases shall be
directly vented to a safe location outdoors, away from personnel and ignition sources
(b) If it is not possible to vent purged gases outdoors, purging gas to the inside of

a building shall be allowed only upon approval by the authority having jurisdiction

of a documented risk evaluation and hazard control plan. The evaluation and plan
shall establish that indoor purging is necessary and that adequate safeguards

are in place such as: « Evacuating nonessential personnel from the vicinity of the
purging; « Providing adequate ventilation to maintain the gas concentration at an
established safe level, substantially below the lower explosive limit; and « Controlling
or eliminating potential ignition sources (c) Combustible gas detectors are used to
continuously monitor the gas concentration at appropriate locations in the vicinity
where purged gases are released (d) Personnel are trained about the problems of odor
fade and odor fatigue and warned against relying on odor alone for detecting releases
of fuel gases

Incorporate the revised gas purging provisions of the National Fuel Gas Code,
consistent with CSB recommendation 2009-12-I-NC-R1, into the International Fuel Gas
Code

Incorporate the revised gas purging provisions of the National Fuel Gas Code,
consistent with CSB recommendation 2009-12--NC-R1, into the International Fuel Gas
Code.

Develop good practice guidance that identifies and describes methodologies to assess
and control hazards that can be used successfully in a research laboratory.

Revise CGA P-1, Safe Handling of Compressed Gases in Containers, to incorporate
by reference CGA E-9, Standard for Flexible, PTFE-lined Pigtails for Compressed Gas
Service.

Revise the Phosgene Safe Practice Guidelines Manual to « Advise against the use of
hoses for phosgene transfer that are constructed of permeable cores and materials
subject to chlorides corrosion.  Include guidance for the immediate reporting and

prompt investigation of all potential (near-miss) phosgene releases.

Revise CGA P-1, Safe Handling of Compressed Gases in Containers, to include
specific requirements for storing and handling highly toxic compressed gas, including
enclosure ventilation and alarm requirements at least as protective as Section 79,
Toxic and Highly Toxic Gases, in NFPA 55, Compressed Gases and Cryogenics Fluids
Code.

Work with the six turbine manufacturers identified in this document-- General Electric,
Siemens, Solar, Mitsubishi Power Systems, Pratt * Whitney, and Rolls-Royce- to publish
technical guidance addressing the safe cleaning of fuel gas piping supplying gas
turbines. At minimum: a. For the cleaning methodology, require the use of inherently
safer alternatives such as air blows and pigging with air in lieu of the use of flammable
gas. b. Provide technical guidance for the safe and effective use of alternative methods
for cleaning such as air and pigging with air.

Enact a Tentative Interim Amendment as well as permanent changes to the National
Fuel Gas Code (NFPA 54/ANSI Z223.1) that addresses the safe conduct of fuel gas
piping cleaning operations. At a minimum: a. Remove the existing Code fuel gas piping
exemptions for power plants and systems with an operating pressure of 125 pounds
per square inch gauge (psig) or more. b. For the cleaning methodology, require the use
of inherently safer alternatives such as air blows or pigging with air in lieu of the use of
flammable gas.
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Case/Folder
Title

Oil Site Safety
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Chevron Refinery
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Recommendation Text

Create a new standard or amend existing standards covering exploration and
production facilities to: a) Warn that storage tanks at unmanned facilities may be
subject to tampering or introduction of ignition sources by members of the public,
which could result in a tank explosion or other accidental release to the environment.
b) Recommend the use inherently safer storage tank design features to reduce the
likelihood of explosions, including restrictions on the use of open vents for flammable
hydrocarbons, flame arrestors, pressure vacuum vent valves, floating roofs, vapor
recovery systems or an equivalent alternative. ¢) Require security measures at least as
protective as API 2610 to prevent non-employee access to flammable storage tanks at
upstream E&P sites, including such measures as a full fence surrounding the tank(s)
with a locked gate, hatch locks on tank manways, and barriers securely attached

to tank external ladders or stairways. d) Require that hazard signs or placards be
displayed on or near tanks to identify the fire and explosion hazards using words

and symbols recognizable by the general public. €) Recommend that new or revised
mineral leasing agreements include security and signage requirements as described
above.

Revise IFC Chapter 22 Combustible Dust Producing Operations; Section 2204.1
Standards, to require mandatory compliance and enforcement with the detailed
requirements of the NFPA standards cited in the chapter, including NFPA 484.

Revise API 570: Piping Inspection Code: In-service Inspection, Rating, Repair, and
Alteration of Piping Systems to: a. Use terminology consistent with APl RP 939-C:
Guidelines for Avoiding Sulfidation (Sulfidic) Corrosion Failures in Qil Refineries and
other API standards and recommended practices discussed in this report. Replace
the terminology “high-temperature sulfur corrosion” with “sulfidation corrosion”; b.
Specify that sulfidation corrosion rates in carbon steel piping can be significantly
faster in some individual piping components than in others; c. Establish a new
section that details inspection requirements to identify low-silicon piping components
in carbon steel circuits susceptible to sulfidation corrosion. This section shall

require users to identify carbon steel piping circuits at risk to contain low-silicon
components by following the requirements detailed in APl RP 939-C: Guidelines

for Avoiding Sulfidation (Sulfidic) Corrosion Failures in Qil Refineries (pursuant to
2012-03-1-CA-26(a)) and API RP 578: Material Verification Program for New and
Existing Alloy Piping Systems (pursuant to 2012-03-1-CA-29). At a minimum, require
users to either: i. Inspect every component within all carbon steel piping circuits
susceptible to sulfidation corrosion that may contain low-silicon components once.
The purpose of this practice is to identify any low-silicon components that are
corroding at accelerated rates. Inspection may be performed through ultrasonic
thickness measurements to establish corrosion rates for each component, destructive
laboratory analysis, or other methods. Following the inspection, require users to follow
the low-silicon corrosion rate monitoring requirements established in 2012-03-I-CA-
R26(c); or ii. Replace the identified at-risk carbon steel piping with a steel alloy that

is more resistant to sulfidation corrosion. d. Incorporate as a “normative reference”
API RP 939-C: Guidelines for Avoiding Sulfidation (Sulfidic) Corrosion Failures in

Oil Refineries; and e. Require users to follow the minimum leak response guidance
established in API RP 2001: Fire Protection in Refineries, developed in response to
recommendation 2012-03-1-CA-R31.

Facilitate forum(s)—attended by fluid catalytic cracking unit engineers and other
relevant personnel from American Fuel and Petrochemical Manufacturers member
companies—to discuss the causal factors of the February 18, 2015 ExxonMobil
Torrance refinery incident. Encourage participants to share topics such as design,
maintenance, and procedural practices that can prevent a similar incident. Topics

of discussion should include: (1) Detection of hydrocarbons flowing to an ESP;

(2) Isolation strategies to prevent mixing of air and hydrocarbons during standby
operations; (3) Safe operation during unit standby; (4) Use of SCSVs as a safeguard
during standby operations; (5) Use of reactor steam as a safeguard during standby
operations; (6) Measuring reactor / main column differential pressure during standby
operations; (7) ESP explosion safeguards; and (8) Preventing ESP explosions. Create
documentation that creates institutional knowledge of the information discussed in the
forum(s), and share with the member companies and forum attendees.






