Class Activity

Class Case Study

Hazards Analysis Extremely Hazardous Substances:  Sterlington, Louisiana

Questions for discussion:

1.  What is the purpose of the ALOHA chemical dispersion program?  Identify the limitations of the program. 


2.  In managing the use of the ALOHA modeling program by state or local organizations, what problems could be encountered?  What strategies could be initiated to address these problems?

 
3.  As an emergency manager, what questions and concerns are raised by the use of models in emergency management?
An analysis of chemical risks was completed examining the potential off-site impact presented by storage containers at Angus Chemical in Sterlington, LA.  The study was completed by the Institute for Environmental Studies, Louisiana State University in collaboration with the Ouachita Civil Defense Agency, Angus Chemical Company.  Extremely Hazardous Substances (EHS) for Angus Chemical Company were identified from Tier2 reporting records provided by the Louisiana State Police, Transportation and Environmental Safety Division, Right to Know Office and the Ouachita Civil Defense Agency and Angus Chemical Company.  

Weather Conditions in the Scenario:  

To ensure a clearer understanding of the off site impact of an accidental release, two weather conditions were selected for use in the scenarios.  that the results of the analysis could be compared scenarios were run at night and during the day

Generally, air movement during the evening hours is lower than in day time hours.  As a result, gases tend to move closer to the ground at night and are moved by low winds at a slow speed.  It should be noted that releases in the evening hours actually pose a greater risk to the local population, since more people would be at home, assuming that adults worked between 8:00 am and 5:00 p.m. and children were in school.

Time:


10:00 am


8:00 p.m.


Temperature

82 Degrees


72 Degrees


Wind


8 mile / hour


5 miles / hour

Wind Director

West to East


West to East

Stability Class

D



F

Extremely Hazardous Substances (EHS)

Three EHS were identified as being stored on site at the Angus Chemical Company including: Chlorine, Nitric Acid 65%, and Sulfur Dioxide.  Each has a National Fire Protection Health Hazard rating of at least a 3, which suggests a high health hazard in a release.  One ton Chlorine cylinders are use in water treatment.  Tanks of Nitric Acid 65%  (1,000 ton), and Sulfur Dioxide (30,000 lb.) are also on the site.  For the purposes of this case study the tank size was increased and only the Chlorine releases are simulated.

Vulnerability Zones

Risk Zones for Angus Chemical  as calculated by ALOHA shows that a daytime release of Chlorine is 1.6 miles and a night time release is 1.9 miles.  The release scenarios used to calculate the risk zones in this study were based on possible realistic events often drawn from other sites in Louisiana.  They are not based on actual releases from Angus Chemical and do not suggest that such events have occurred. Table 1 “Angus Chemical Risk Zones” provides a summary of the off site impact of an accidental release of Chlorine.  A printout of the ALOHA text summary is provided for both day and night time scenarios.   

Table 1

Angus Chemical Risk Zones

EHS Chemicals:
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State

Risk Zone
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Night

Chlorine

Tank
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150 lb. 
Gas
1.6 miles
1.9 Miles

NFPA_H 3 
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.5 inch whole

NFPA_F  0
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LOC:  .0073





.

IDLH:  10 PPM




Weather Conditions



Day



Night


Time:

10:00 am


8:00 p.m.


Temperature
82 Degrees


72 Degrees


Wind

8 mile / hour


5 miles / hour


Wind Director
West to East


West to East

ALOHA 10:00 AM Release

Summary of Chlorine Release

Sterlington, LA
SITE DATA INFORMATION:

   Location: Sterlington, LA

   Building Air Exchanges Per Hour: 0.70 (Sheltered single storied)

   Time: August 17, 1998  1000 hours CDT (User specified)

 CHEMICAL INFORMATION:

   Chemical Name: CHLORINE      Molecular Weight: 70.91 kg/kmol

   TLV-TWA: 0.5 ppm             IDLH: 10 ppm

   Footprint Level of Concern: 10 ppm

   Boiling Point: -29.25° F

   Vapor Pressure at Ambient Temperature: greater than 1 atm

   Ambient Saturation Concentration: 1,000,000 ppm or 100.0%

 ATMOSPHERIC INFORMATION: (MANUAL INPUT OF DATA) 

   Wind: 8 knots from w at 3 meters

   No Inversion Height

   Stability Class: D           Air Temperature: 82° F

   Relative Humidity: 50%       Ground Roughness: Open country

   Cloud Cover: 5 tenths

 SOURCE STRENGTH INFORMATION:

   Leak from hole in horizontal cylindrical tank 

   Tank Diameter: 5 feet        Tank Length: 12 feet

   Tank Volume: 1,763 gallons

   Tank contains liquid

   Internal Temperature: 82° F

   Chemical Mass in Tank: 8.69 tons

   Tank is 85% full

   Circular Opening Diameter: .5 inches

   Opening is 1.55 feet from tank bottom

   Release Duration: ALOHA limited the duration to 1 hour

   Max Computed Release Rate: 466 pounds/min

   Max Average Sustained Release Rate: 461 pounds/min

      (averaged over a minute or more) 

   Total Amount Released: 12,629 pounds

   Note: The chemical escaped as a mixture of gas and aerosol (two phase flow).

 FOOTPRINT INFORMATION:  

   Model Run: Heavy Gas 

   User-specified LOC: equals IDLH (10 ppm)

   Max Threat Zone for LOC: 1.6 miles

ALOHA 8:00 PM Release

Summary of Chlorine Release

Sterlington, LA

SITE DATA INFORMATION:

   Location: Sterlington, LA  

   Building Air Exchanges Per Hour: 0.43 (Sheltered single storied)

   Time: August 17, 1998  2000 hours CDT (User specified)

 CHEMICAL INFORMATION:

   Chemical Name: CHLORINE      Molecular Weight: 70.91 kg/kmol

   TLV-TWA: 0.5 ppm             IDLH: 10 ppm

   Footprint Level of Concern: 10 ppm

   Boiling Point: -29.25° F

   Vapor Pressure at Ambient Temperature: greater than 1 atm

   Ambient Saturation Concentration: 1,000,000 ppm or 100.0%

 ATMOSPHERIC INFORMATION: (MANUAL INPUT OF DATA) 

   Wind: 5 knots from w at 3 meters

   No Inversion Height

   Stability Class: D           Air Temperature: 72° F

   Relative Humidity: 50%       Ground Roughness: Open country

   Cloud Cover: 5 tenths

 SOURCE STRENGTH INFORMATION:

   Leak from hole in horizontal cylindrical tank 

   Tank Diameter: 5 feet        Tank Length: 12 feet

   Tank Volume: 1,763 gallons

   Tank contains liquid

   Internal Temperature: 72° F

   Chemical Mass in Tank: 8.69 tons

   Tank is 84% full

   Circular Opening Diameter: .5 inches

   Opening is 1.55 feet from tank bottom

   Release Duration: ALOHA limited the duration to 1 hour

   Max Computed Release Rate: 430 pounds/min

   Max Average Sustained Release Rate: 426 pounds/min

      (averaged over a minute or more) 

   Total Amount Released: 12,456 pounds

   Note: The chemical escaped as a mixture of gas and aerosol (two phase flow).

 FOOTPRINT INFORMATION:  

   Model Run: Heavy Gas 

   User-specified LOC: equals IDLH (10 ppm)

   Max Threat Zone for LOC: 1.9 miles

