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Two Industrial Disasters that

Changed My Life and My Career Trajectory 
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• 5× Higher incident rate during startup vs. steady-state operations 

— CCPS, 1995

• 45% Of major process safety accidents occur during startup — 

AIChE/GCPS analysis

• Non-routine operations represent less than <10% of time / 50%+ 

of incidents
1) Center for Chemical Process Safety. (1995). Guidelines for safe process operations and maintenance (p. 113). American 

Institute of Chemical Engineers.

2) Ostrowski & Keim (2010); CSB (2018)

Non-Routine Operations Carry Disproportionate Risk
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• Procedure Designed for Steady State 

• Non-Routine Condition Arises 

• Operator Improvises Without Guidance 

• Multiple Safety Barriers Bypassed 

• Loss of Containment Event

Why Startup and Shutdown Procedures Fail
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Compatibility Matrix  - Tools: CCPS Chemical Reactivity Worksheet (CRW4)

Reactive Hazards - Energetic or unstable reactions can escalate into fire, 

uncontrolled reaction, or explosion.

Assessment Gap Most PHAs focus on normal operations. Chemical reactivity 

screening is frequently skipped or incomplete. CCPS Guidelines for Chemical 

Reactivity Evaluation (2004) remain underutilized across the industry.

Reactive Chemistry Missed at T2 Labs (2007), West Fertilizer (2013), Arkema 

Crosby (2017) Root: Reactivity screening absent or incomplete

Chemical Incompatibility Is a Hidden Hazard

Bottom line: The hazard you never screen for is the one that finds you.
© Louisa A. Nara, CCPSC



• Near-misses treated as normal operating noise rather than precursor data

• Declining participation in safety reporting — silence is not the same as safety

• Schedule compression overriding procedure review during turnarounds/outages

• Loss of experienced operators without structured knowledge transfer — institutional 

memory erosion

• Management of Change — changes implemented before hazard review completes

• Audit findings recycled year after year without root cause closure — the appearance 

of compliance without its substance

Detecting Weak Signals Before They Become Events
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• Non-Routine Operations: BP Augusta (2001), T2 Labs (2007), Dow Plaquemine 

(2023) Root: Procedures inadequate for abnormal operating modes

• Management of Change Failures: BP Texas City (2005), DuPont La Porte (2014), 

PEMEX Deer Park (2024) Root: Changes made without hazard re-evaluation

• Deferred Maintenance: Tesoro Anacortes (2010), Chevron Richmond (2012), USS 

Clairton (2025) Root: Economic pressure overrides mechanical integrity programs

• Loss of Containment During Isolation: DuPont La Porte (2014), PEMEX Deer Park 

(2024) Root: Isolation procedures lacked independent verification

• Organizational Drift: BP Texas City (2005), Deepwater Horizon (2010) Root: 

Normalized deviance across management layers

• SIMOPs: Poor coordination of overlapping work contributed to Wacker  

Polysilicon (2023) and Evergreen Packaging (2023).

Patterns That Repeat Across Incidents

© Louisa A. Nara, CCPSC



•More than 180 major investigations completed 
•Thousands of recommendations issued 
• 70M+ YouTube Views
•Landmark safety videos
•Catalyst for regulatory and industry change 
•Independent voice for workers, communities, 
and first responders
•$14M Approved by Congress for 2026
•Videos and reports are used worldwide

Impact of the US Chemical Safety Board
Link: https://www.csb.gov/

© Louisa A. Nara, CCPSC
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What is the worst accident you could imagine 
happening to your company?

9

What are you doing about it?

Is it enough?
© Louisa A. Nara, CCPSC



Louisa A. Nara, CCPSC
AIChE Fellow, CCPS Fellow, CCPS Emeritus

Former Global Technical Director, CCPS 

louisa.nara@outlook.com 

Thank you for your attention 
and your commitment

to Process Safety.
10© Louisa A. Nara, CCPSC



FREE RESOURCES

1. CCPS Free Reference Materials

• PS Beacon - https://www.aiche.org/ccps/process-safety-beacon

• Golden Rules of Process Safety - https://www.aiche.org/ccps/publications/golden-rules-process-safety

• Safe Work Practices - https://www.aiche.org/ccps/publications/safe-work-practices

• Process Safety Monographs - https://www.aiche.org/ccps/publications/process-safety-monographs

• Vision 20/20 – Excellence in Process Safety - https://www.aiche.org/ccps/excellenceinps

• Process Safety Book Summaries (incl. 40-page RBPS summary) - 

https://www.aiche.org/ccps/resources/publications/process-safety-summaries

• CCPS Annual Report - (URL referenced as “CCPS Annual Report | AIChE”)

• CCPS Body of Knowledge Poster 

https://www.aiche.org/sites/default/files/docs/pages/ccps24_process_safety_poster_web_20241202.pdf

Process Safety Resources — Reference Set
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2. Free Topic-Specific CCPS Monographs

• Ammonium Nitrate - ttps://www.aiche.org/sites/default/files/html/ccps/3548221/mobile/index.html

• Combustible Dust - ttps://www.aiche.org/sites/default/files/html/ccps/2405081/V2/mobile/index.html

• Chlor-Alkali - https://www.aiche.org/sites/default/files/html/ccps/1815036/V4/mobile/index.html

• Key Principles for Operating Procedures - 

https://www.aiche.org/sites/default/files/html/ccps/3509486/mobile/index.html

FREE CSB Material

Volume 1 - https://www.csb.gov/assets/1/6/csb_incident_reports_volume_one_2025-01-

14_rev_1.pdf 

Volume 2 - https://www.csb.gov/assets/1/6/incident_reports_volume_2_2025-03-12.pdf 

Volume 3 - https://www.csb.gov/us-chemical-safety-board-releases-volume-3-of-chemical-incident-

reports-incidents-resulted-in-18-billion-dollars-in-property-damage/ 

Volume 4 - https://www.csb.gov/us-chemical-safety-board-releases-volume-4-of-incident-reports/ 
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Process Safety Resources — Reference Set
3. Free Training / Courses

• Risk Based Process Safety Decision-Making for All Engineers (Free, 6 hours) -
https://www.aiche.org/ili/academy/courses/ela401v01/risk-based-process-safety-decision-making-all-
engineers  
4. Free Webinars

• Understanding Process for Mechanical Integrity - 
https://www.aiche.org/ili/academy/webinars/importance-understanding-process-when-implementing-your-
mechanical-integrity-program

• Process Safety in Operations – What’s Missing? - https://www.aiche.org/ili/academy/webinars/process-
safety-operations-whats-missing

• Whoops! I Made a Mistake Sizing My Relief Device - https://www.aiche.org/ili/academy/webinars/whoops-
i-made-mistake-sizing-my-relief-device-and-then-i-installed-it-incorrectly

• LOPA: When and Where? - https://www.aiche.org/ili/academy/webinars/layer-protection-analysis-lopa-
when-and-where

• A Chat with Louisa Nara on Process Safety Resources - https://www.aiche.org/chenected/2024/06/chat-
louisa-nara-on-process-safety-resources-every-level-expertise

• Benefits of Intelligent Drawing Practices - https://www.aiche.org/ili/academy/webinars/benefits-intelligent-
drawing-practices
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