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Background on the Risk Management Program
In 2013, an ammonium nitrate explosion occurred at a fertilizer plant in West, Texas, killing 15
people and destroying or damaging half of the homes in the small town.1 Partially in response to
this incident, President Obama directed improved coordination across federal agencies and with
local and state partners to make chemical facilities safer and more secure.2
In addition, the Environmental Protection Agency (EPA) proposed regulatory changes to improve
the Risk Management Program (RMP) of the Clean Air Act.3 The RMP seeks to reduce accidental
releases of extremely hazardous substances. Covered facilities are subject to three tiers of regulation.
Program 3 facilities must meet the most stringent standards, having “a higher frequency of the most
serious accidents as compared to other industry sectors.”4
EPA published the final rule, Accidental Release Prevention Requirements: Risk Management Programs Under
the Clean Air Act (“Final Rule”), in January 2017.5 The original effective date was March 14, 2017,
with most compliance deadlines set for March 2021.6 The RMP amendments enhanced accident
prevention programs, emergency response requirements, and the public availability of chemical
hazard information.7 After the change in Administration, and in response to a petition to reconsider,
EPA delayed the rule’s effective date to June 19, 2019.8
In late August 2017, Hurricane Harvey brought an unprecedented amount of rain to the Houston
area; some locations recorded more than 50 inches of rainfall.9 Subsequent flooding forced residents
to evacuate, businesses to close, and precipitated many environmental emergencies. These
emergencies included multiple chemical fires at a plant owned by Arkema, Inc. (“Arkema”) that
resulted in a catastrophic emissions release. Assessing the Arkema incidents through the lens of
EPA’s Final Rule reveals the importance of the RMP amendments, even though the relevant
portions would not have been in place by August 2017.10
Overview of the Arkema Plant
Arkema is a specialty chemical producer headquartered in France.11 It operates over thirty plants in
the United States, including a liquid organic peroxide production plant in Crosby, Texas. The Crosby
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plant is situated about four miles from Crosby (pop. <2,500), five miles from Barrett (pop. < 3,000),
18 miles from Bay City (pop. >30,000), and 20 miles from Houston. The plant employs 57 people.12
EPA has designated Arkema’s Crosby plant as a Program 3 facility, because it is an organic chemical
manufacturer.13 The facility is also located in a FEMA designated floodplain.14 As required by EPA,
Arkema last submitted a Risk Management Plan in 2014.15 According to research by the
Environmental Defense Fund (EDF), a 2013 hazard analysis conducted by Arkema identified
potential risks flowing from equipment failure, loss of cooling, heating, electricity, floods, hurricane,
and power failure or power surge.16
Previous Regulatory Inspections and Violations
The Arkema facility manufactures organic peroxides, which must be maintained at a certain
temperature to prevent them from decomposing and catching fire. The 2017 chemical fires at
Arkema were due to the overheating of organic peroxides after power failures cut off the cooling
supply.17 This was not the first time that power outages or decomposition and overheating of these
chemicals were identified as an issue at the facility.18
In 2016, OSHA investigations identified ten serious violations at the Arkema plant.19 Arkema was
fined over $100,000 and settled the claims earlier in 2017.20 Seven of the violations directly related to
equipment.21 These included: three violations relating to equipment inspections, one violation
regarding equipment deficiencies, and one violation for improper electrical installations. 22 There was
also a violation regarding the process hazard analysis required for highly hazardous chemicals.23
Because of the informal settlement process, additional information on the nature of the violations is
not readily available.
In 2006, the plant experienced a fire due to the improper storage and eventual decomposition of
organic peroxides.24 Though emissions were released in this incident, the situation was quickly
remedied by inundating the burning area with water.25 In 2011, the facility was fined for failure to
maintain proper cooling temperatures.26 There was an additional incident with an opened bleed valve
that led to an emissions release in 2016, but this appears unrelated to proper storage and
refrigeration of the organic peroxides.27 As part of the Clean Air Act’s Annual Compliance
Certification review, Texas Commission on Environmental Quality (TCEQ) noted deviations in
Arkema’s Title V reports in 2015, 2016, and 2017.28 Per TCEQ, deviations are “any indication of
noncompliance with a term or condition of the Title V permit....”29
How the Plant Failed During Harvey
The facility shut down all production before Hurricane Harvey’s landfall on August 25, 2017.30
There were no electric services to the site after August 27.31 On August 28, a ride-out crew that had
remained on site transferred the organic peroxides from cold-storage warehouses into dieselpowered refrigerated containers.32 These containers were brought onto the site prior to Harvey’s
landfall as backup storage in the event of a power outage.33
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On August 29, the ride-out crew was evacuated. According to Arkema, the company started
communicating with emergency officials, known as “Unified Command,”I that same day.34 This
included sending information about the plant design and the type and quantity of each product at
the plant.35 A mandatory evacuation for all residents within 1.5 miles of the plant was also initiated
on August 29 and remained in place into September.36
The plant’s tanks overflowed on August 29 due to flooding.37 The tanks’ containment dike then
exceeded its capacity, which resulted in a release of storm water containing organic peroxides.38 In
addition, one of the refrigerated backup containers lost cooling power due to flooding.39 On August
31, the trailer caught fire and burned, with the fire spreading to a few, small areas surrounding the
trailer.40 Unified Command was involved in the decision to allow the first trailer to burn
completely.41
The remaining trailers lost power over the course of the next two days.42 By this point, the plant had
lost primary power, emergency backup power, and the refrigeration backup system in many of the
trailers.43 The trailers were closely monitored and expected to also burn. When no fires occurred
naturally, Unified Command decided to initiate a controlled burn for all six remaining containers on
September 3.44 There was no advanced notice given to locals.45 Following the incident, Arkema
deferred questions regarding the specifics of the controlled ignition to the Harris County Fire
Marshal’s Office.46
Emissions Reports and Court Challenges
At a press conference, Arkema officials informed residents that the smoke from the burning trailers
was not unlike smoke that would result from a burning house.47 According to Arkema, the smoke
contained: organic peroxide product; trailer material, including plastic and rubber tires; and
refrigeration insulation in the trailers. Arkema warned residents to remain inside and to call
authorities to collect soot from the smoke if any landed on their property.
Following the fires, EPA and TCEQ monitored the air quality surrounding the facility.48 EPA did
not find any values that exceeded the Texas comparison values, as set by TCEQ.49 Samples of the
surface water runoff did not detect organic chemicals.50
First responders reported not receiving accurate information about the dangers of the smoke and
that many first responders required medical attention after inhaling the fumes from the fires.51 Seven
first responders have filed a negligence suit against Arkema.52 Residents, including those beyond the
1.5-mile radius, reported finding soot and debris on their property and have filed a class action
lawsuit.53 There were also rumors of dead animals found on property near the plant.54 Arkema

Unified Command for Hurricane Harvey included: Harris County Fire Marshal’s Office, Harris County Sheriff,
Crosby Fire Department, EPA, TCEQ, Department of Homeland Security, Security & Emergency Management, and
Harris County Pollution Control Services Department.
I
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avoided a causal connection to the dead animals in a press conference but announced it would help
residents dispose of animal carcasses on their property.55
The Harris County Pollution Control Services and Fire Marshal’s Office have found that Arkema
violated the Texas Clean Air Act.56 Harris County obtained permission to file a civil suit against
Arkema for creating a public nuisance and violating the Texas Clean Air Act.57 TCEQ, EPA, and the
Chemical Safety Board are all investigating the incident.58
EPA’s Delayed RMP Rule
EPA’s RMP regulations and the delayed amendments seek to improve hazardous chemical plant
safety and to prevent accidental releases at facilities.59 The rule accomplishes this purpose through
two primary methods: requiring proactive safety processes and reporting mechanisms at facilities,
and mandating certain measures following an accidental release to ensure the cause of the accident is
determined, remedied, and prevented in the future.
Provisions in the Final Rule relevant to the chemical releases at Arkema’s plant during Hurricane
Harvey relate to: (1) enhanced requirements for incident investigations and safer technology
assessments, (2) independent compliance audits, (3) public availability of chemical hazard
information, and (4) regular coordination with local emergency officials.
Program 3 Prevention Program: Root Cause Analysis and Safer Technology Analysis
The Program 3 Prevention Program under existing (pre-amendment) RMP regulations includes
provisions pertaining to accident prevention, including process hazard analysis, training
requirements, compliance audits, and incident investigations.60 The Final Rule increases the
information required in an incident investigation and adds a root cause analysis requirement.61 The
root cause analysis enables facilities to better determine the underlying contributing factor or factors
of catastrophic releases, to prevent future chemical releases.62 The rule also requires that root cause
analyses be performed after near-misses (an incident that could have caused a catastrophic release).63
Rather than focusing on the direct cause of a release, root cause analysis compels facilities to
determine system-related and management-level causes that can be corrected to prevent future
incidents.64 EPA referenced a chemical plant fire as an example of an incident that would benefit
from a root cause analysis, by provoking an investigation into the deeper, more indirect causes of an
accident.65
This RMP amendment is particularly relevant for Arkema, because the very same direct cause failure to maintain consistent storage conditions for organic peroxides - caused a fire at the plant in
2006.66 In addition, five years later, the facility was fined for failure to maintain proper cooling
temperatures.67 It is possible that a common, system-wide cause between the 2006 fire and the fires
during Hurricane Harvey could have been discovered through a root cause analysis. And a direct
cause analysis that focuses on the unprecedented flooding in 2017, may miss a more systematic
problem - the challenge of maintaining cool temperatures onsite or the lack of blast-proof storage
containers - that must be addressed to prevent future releases.

4

The amendments also enhance the technology analysis that certain Program 3 facilities, including
chemical manufacturers, must perform as a part of a hazard analysis,68 which is a required routine
evaluation.69 Under the new rule, the covered facilities must use Safer Technology and Alternatives
Analysis (STAA).70 This provision targets sectors with a record of accidents.71 Since the hazard
analysis is required every five years, the STAA would facilitate periodic review of safer technology
and designs and consideration of their use at the facility.72
The STAA amendment requires the facility owner or operator to consider, in the following order,
whether inherently safer technology or design [IST], passive measures (design features that “reduce
either the frequency or consequence of the hazard” without energy input), active measures (controls
that require energy inputs to “detect and respond to process deviations”), or procedural measures
(including policies, training, and emergency responses) could help to manage risk.73 The Final Rule
defines each of these terms.74
These amendments would require that Arkema regularly examine safer technologies to use on site
and would incentivize the plant to adopt those technologies. The new technology requirements
could be especially important regarding the storage of organic peroxides, given that multiple
accidents have occurred related to improper storage of hazardous chemicals. Following the intense
flooding during Hurricane Harvey, STAA and an IST analysis may also provide Arkema with
alternative technology to use as backup storage containers when floods occur in the future. Absent
new technologies to deploy, Arkema might consider storage design to contain blasts, relocation of
organic peroxides production and storage from flood zones, or enhanced communication with first
responders following an incident.
Program 3 Prevention Program: Third Party Audits
The Final Rule also requires third-party, independent compliance audits of Program 3 facilities.75
Under the Final Rule, third-party audits are triggered by the occurrence of an accidental release from
a covered process or when EPA or a delegated state agency requests it due to conditions at the
facility.76 The audits are intended to assist facilities in determining whether there is full compliance
with the prevention program.77 In the preamble of the Final Rule, EPA referenced Responsible
Care, a third-party audit program that Arkema participates in through the American Chemistry
Council, to demonstrate the importance of third-party audits.78 However, the Final Rule audits go a
step beyond the Responsible Care program,79 as Responsible Care only requires that self-assessments
be checked by a third party.80
The RMP third-party audit requirement would ensure that, following the chemical release during
Hurricane Harvey, the Crosby plant undergoes a comprehensive, independent audit. This audit
could identify unintentional oversights in plant compliance with required procedures and
recommend methods to remedy those compliance issues to prevent accidental releases in the future.
If the rule had been in effect earlier, it is possible that TCEQ’s findings of report deviations during
the annual compliance certification review could have triggered an independent audit and proactively
addressed compliance challenges.
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Availability of Information to the Public and Emergency Responders
The Final Rule also augments requirements for public disclosure of information,81 including the
facility’s emergency response plan, its accident history, and Safety Data Sheets, which “[explain] the
hazards, precautions, and response actions for” hazardous products stored and produced onsite.82
The amendments require that companies clearly post on their websites or social media instructions
for obtaining information and that they respond within 45 days of the request for information.83
The amendments also require that the owner or operator of a facility hold a public meeting within
90 days of a chemical release.84 The public meeting would require disclosure of the plant’s five-year
accident history.85 These provisions aim to increase public safety by allowing local residents and
emergency response officials to properly prepare and protect themselves in the event of an
accidental release.86
Given the public confusion and concern following the 2017 fires and evacuation, these revisions are
particularly relevant. Arkema was not immediately forthcoming to the public about the chemicals at
the Crosby plant, nor did it provide many details when it did publish the list of chemicals.87 While
residents and media outlets were able to obtain this information from Arkema through more
challenging and time-consuming channels, with the amendments in place this information would
have been more readily available. The Final Rule would also ensure that the hazardous chemical
information be publicly available going forward, so that residents can better understand the risks and
prepare for a possible chemical release.
A review of the Arkema Crosby website on October 17, 2017 revealed a link to the facility’s safety
data sheets, though it appears to be accessible only to Arkema’s customers.88 The website did not
appear to provide the facility’s emergency response plan or accident history, or suggest how a
member of the public could request this information.
Coordination with Local Emergency Officials
Citing lack of coordination as a common obstacle to effective emergency responses, EPA updated
requirements for coordination with local emergency officials.89 Annually, a facility would have to
provide emergency response officials with the facility’s emergency action plan, share the plant’s
Safety Data Sheets, and identify how the facility fits into the local emergency response plan.90 These
provisions would guarantee that facilities are properly coordinating with local responders, to
improve emergency responses to an accident.
In addition, a Program 3 facility would have to conduct “tabletop” emergency exercises with local
officials every three years,91 and field emergency exercises at least once every 10 years.92
It is unclear how impactful this revision would have been if it had been in place during Hurricane
Harvey, as Arkema coordinated with Unified Command throughout the incident.93 Arkema also
hosts annual drills with the Crosby Volunteer Fire Department.94 However, Arkema waited until
after Harvey made landfall to share detailed information about the hazardous products at the plant.95
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Had the Final Rule been in place, that information would have been disclosed previously as part of
the annual coordination, and acted on in tabletop and field emergency exercises. This could have
improved local readiness and safety for first responders.
Conclusion
The fires and subsequent chemical releases at Arkema’s plant in Crosby highlight the importance of
EPA’s Final Rule on accidental releases and RMPs. While the amendments discussed would not
have been implemented by the time Hurricane Harvey hit, they provide a useful framework for
analyzing the incident. Had safer technologies been more closely examined or a root cause analysis
performed, perhaps this accidental release could have been avoided. Similarly, the sections of the
Final Rule that relate to actions taken following an incident may provide guidance to decisionmakers as they determine how best to investigate and respond to this incident in order to protect the
plant and surrounding areas from experiencing a similar event in the future.
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