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• Added in 3 different Divisions
– Fire Protection
– Mechanical
– Electrical
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New Language in 2013 MOTEMS
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What is a critical systems assessment ?
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What does this mean in English ?

• Identify what you really need to safely shut down and 
evacuate the terminal after “the Big One”
– No oil spill
– No injury to personnel
– Don’t care whether you can operate afterwards
– More than just equipment on the wharf
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Two Parts

• Hazard Identification
– Structured workshop
– Terminal disciplines participate (operations, 

maintenance, engineering, etc.)

• Equipment / Piping / Utility Assessment
– “CalARP” seismic assessment



Earthquake Scenario – Consider reality

• 15 seconds or more of strong shaking
• Loss of grid power
• Alarms going off
• Multiple equipment trips
• Unpredictable human response
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Hazard Identification

• Fire Protection
• ESD
• Power
• Instrumentation
• Monitoring
• Oil Transfer Systems
• etc. etc. etc.

• Berthing
• Lighting
• Communications
• Oil Spill Response
• Facility Access
• Mooring

• Identify systems and function of each system after an 
earthquake:
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Hazard Identification

• Identify major items in each system and rate the 
criticality:
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Hazard Identification

• Also identifies items on the wharf that are not critical and 
only need to remain in place



– Fire Protection Assessment 
– Fire Hazard Assessment and Risk Analysis
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How does this fit with other assessments ?



– HazOps (not useful for earthquake scenarios)
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How does this fit with other assessments ?



What is the “CalARP” Seismic Walkdown ?

• MOTEMS borrows from California Accidental 
Release Prevention Program method used for >25 
years at existing facilities with hazardous materials

• Primarily visual review by experienced engineers

• Looking for vulnerabilities that have happened in 
earthquakes

• Not just a check for building code conformance
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Shortcomings with building codes:
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“A building code is a document that allows 
somebody who shouldn’t be designing something 
the ability to design it.”

-Anonymous

– Once built, nothing would ever pass new codes

– Not realistic to rebuild facilities every time the code changes

– Not meeting the building code does not mean “unsafe”

– Building codes were written for buildings by building designers



This assessment goes beyond building codes

• Not purely structural
– Whole system and its surroundings
– Strength of anchorage
– Flexibility of piping, etc.
– Consequences of other things that move (“seismic interaction”)
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Don’t want to end up like nuclear plants
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Example:  Standard Structural Concern (Diesel Day 
Tank)

• Identified as a critical item, even though not on wharf
• Walkdown identified possible issues with strength of legs 

and anchorage
• Calculations and retrofit if needed
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Example:  “Seismic interaction” issue (diesel lines)
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Fire Pump Building

Diesel Lines

Lumber 20’ High

• Identified as a critical item, even though not on wharf
• Walkdown identified “seismic interaction” issue with 

neighbor’s stacked lumber piles



Mitigation not a structural fix
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Fire Pump Building

Diesel Lines

Area Marked Off



Example:  Nonstructural system issue (Emergency 
access to terminal)

20

• Workshop identified gate access as “critical”
• Power not needed because of manual override
• Walkdown identified manual override as outside of fence



Summary
• Methodical structured process

– Hazard workshop to identify systems and equipment
– Walkdown by experienced engineers

• If done right, get a lot of bang for your buck
• This shouldn’t happen to you !


