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Chemical Release: The Challenge

• What’s happening?

• Where is it coming from? 

• How big is it?

• Where is it headed?

• How long will it last?

• What are the actual 
downwind concentrations?

• Where should we stage our 
resources?

• Whom should we notify?

• Whom should we warn?

• Which areas require evacuation?

• Can we shelter in place?

• What roads should be closed?

• How do we prioritize actions 
with limited resources?

• How can we share this 
information?

– With the EOC & other 
responders

– With the community



SAFER Systems Overview

• 30+ Years of Emergency Response Information 
Management Solutions

• Software Developer

• Turn-key, Integrated Solutions

• Technical Support and Upgrades

• 600+ Installation Worldwide
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SAFER Key Differentiators

• Geographic Information System (GIS)

• Real-time Meteorology

• Complex Terrain Wind Fields

• Real-Time Gas Sensor Data Integration

• Advanced Back Calculation Algorithm

• Combustion Analysis Model
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Decision Support using GIS Data &

Meteorological Information
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Real-Time Weather Data Input

– Fixed Met Stations

– Portable Met Station

– Internet Weather

– Manual Input



What the wind corridor means...

Wind 

Direction

5 minutes down 

wind

10 minutes down 

wind

Stability Class 

drives width of 

corridor.



List of Receptors of Concern
Potentially Affected
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Plume Response
Toxic Release Emergency Response 

Decision Support Solution



Source Term Modeling Scenarios

• Plume Dispersion Algorithms

– Gas release, Liquid release, Two-phase release

– Pool evaporation

– Tank releases

– Pipeline releases

– Stack / Jet Releases

• Scenario entry

– Manual Scenarios

– Pre-Defined Scenario database 
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Crude Oil and Petroleum Fractions

Natural Gas (Tb = -154°C)

Gasoline/Petrol (Tb = 99.2°C)

Light Naphtha (Tb = 79.9°C)

Kerosene (Tb = 202.4°C)

Heavy Naphtha (Tb = 164.7°C)

Light Gas Oil (Tb = 224.1°C)

Heavy Gas Oil (Tb = 262°C)

Residual Fuel Oil (Tb = 291.1°C)

Bitumen (Tb = 335.1°C)

Crude oil (Light)

Crude oil (Medium)

Crude oil (Heavy)

Crude oil (Extra-Heavy)

Four types of crude oil, H2S and SO2

are built in to the database.
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Ten petroleum fractions are 

included

LPG (Tb = -13°C)



LIQUID  POOL FORMATION

Dispersion Dynamics
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Decision 

Making 

Menu

Impact 

Information Event 

Visualization

Weather 

Sensor Data 

Integration

Event 

Information

Plume trajectory



30 Minute Gas Well 

Release

over 2 hours in a non-

real-time

static met data 

environment



30 Minute Gas Well 

Release

over 2 hours using 

actual realtime met 

data from a customer 

site.
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30 Minute Gas Well 

Release

over 2 hours using 

actual realtime met 

data from a customer 

site.



As compared to the 

static met data 

situation.



Complex Terrain?



Complex Terrain Wind Fields



What is the release rate ?



LIQUID  POOL FORMATION

Advanced Back Calculation (ABC)
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Release rate calculation based on real-time weather and gas 

concentration data input



Idle Mode with GPS Sensors, 

Downwind Corridor & 

Receptor List



Loss of 

Containment

Actual Event

Advanced Back 
Calculation

Weather Based Prediction To 
Identify Facilities At Risk

Release Rate calculated with 

ABC using real-time sensor 

and meteorological readings.

Plume Measurement vs. Modeling Alone

AreaRAE

AreaRAEs deployed in the downwind corridorImpact assessment continuously updated.

GPS Satellite Positioning

and Wireless Sensor Data 

Transmission

All data archived for incident 

debrief, post event analysis and 

after action reporting.

End of incident.

System stand down and 

prepared for next event.
LEL   (High)

Toxic (Medium)

Odor  (Low)

Toxicological Impact

AreaRAE

SAFER

Monitoring
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Combustion Analysis Model
Fire and Explosion Emergency Response

Decision Support Solution



Thermal Radiation Plot from 

Tank Top Fire Model



Structural Damage Report from 

tank top fire model
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Combustion Analysis Model

Tank Top Fire

Products of Combustion
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Combustion Analysis Model

Tank Top Fire

Soot Deposition Mg/m2
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Emergency 
Response

Training, 
Education and 

Drills 

Odor Complaints

Fence-Line 
Monitoring

Workforce 
Protection

Community Early 
Warning

Incident Pre-
Planning

Maintenance 
Work and Shut-

Downs

Incident Debrief

Retrospective and 
Post-Event 

Analysis

Investigation and 
Follow-Up / Claim 

Management

Beyond Emergency Response



Thank You !


