PIELIKUMS
Avāriju seku modelēšana SIA “Baltic Rim” 


Scenārijs Nr. 1 Sašķidrinātās naftas gāzes noplūde no spiedientvertnes 

Punkta koordinātas: 56°33'40.0"N 21°05'40.4"E

Toksisko tvaiku izplatība (AEGL)
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Toksisko tvaiku izplatība (IDLH)
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Tvaika mākoņa uzliesmošanas zona:
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Tvaika mākoņa eksplozijas sprādziena zona
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Siltumstarojums no sašķidrinātās naftas gāzes degšanas, tai izplūstot kā strūklai un degot (jet fire)
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Eksplozijas radītās ugunsbumbas diametrs 92 m. Radītais siltumstarojums:
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Scenārijs Nr. 2 – sašķidrinātās naftas gāzes noplūde no autocisternas 

[bookmark: _GoBack]Punkta koordinātas: 56°33'40.0"N 21°05'40.3"E

Toksisko tvaiku izplatība (AEGL):
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Toksisko tvaiku izplatība (IDLH):


[image: ] 

Tvaika mākoņa uzliesmošanas zona:
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Tvaika mākoņa eksplozijas sprādziena zona:
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Siltumstarojums no sašķidrinātās naftas gāzes degšanas, tai izplūstot kā strūklai un degot (jet fire):
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Eksplozijas radītās uguns bumbas diametrs 159 m un degšanas ilgums 11 sekundes. Radītais siltumstarojums:
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SITE DATA:
Location: LIEPAJA, LATVIJA
Building Air Exchanges Per Hour: 0.17 (sheltered double storied)
Time: March 2, 2023 1132 hours ST (using computer's clock)

CHEMICAL DATA:
Chemical Name: PROPANE
CAS Number: 74-95-6 Molecular Weight: 44.10 g/mol

AEGL-1 (60 min): 5500 ppm  AEGL-2 (60 min): 17000 ppm AEGL-3 (60 min):

IDLH: 2100 ppm  LEL: 21000 ppm UEL: 95000 ppm
Ambient Boiling Point: -42.0° C

Vapor Pressure at Ambient Temperature: greater than 1 atm
Ambient Saturation Concentration: 1,000,000 ppm or 100.0%

ATMOSPHERIC DATA: (MANUAL INPUT OF DATA)
Wind: 1 mecers/second from SW at 10 meters
Ground Roughness: urban or forest Cloud Cover: 3 tenths
Air Temperature: 15° C
Stability Class: F (user override)
No Inversion Height Relative Humidity: 82%

SOURCE STRENGTH:
Leak from short pipe or valve in horizontal cylindrical tank
Flammable chemical escaping from tank (not burning)

Tank Diameter: 2.10 meters Tank Length: 13 meters
Tank Volume: 45 cubic meters
Tank contains liguid Internal Temperature: 15° C

Chemical Mass in Tank: 22.7 tons Tank is 90% full

Circular Opening Diameter: 10 centimeters

Opening is 0.2 meters from tank bottom

Release Duration: 13 minutes

Max Average Sustained Release Rat
(averaged over a minute or more)

Total Amount Released: 20,593 kilograms

Not:

2,770 kilograms/min

THREAT ZONE

(33000 ppm = AEGL-3 [60 min])
(17000 ppm = AEGL-2 [60 min])
(5500 ppm = AEGL-1 [60 min])

33000 ppm

The chemical escaped as a mixture of gas and aercsol (two phase £low).
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SITE DATA:
Location: LIEPAJA, LATVIJA
Building Air Exchanges Per Hour: 0.17 (sheltered double storied)
Time: March 2, 2023 1132 hours ST (using computer's clock)

CHEMICAL DATA:
Chemical Name: PROPANE
CAS Number: 74-95-6 Molecular Weight: 44.10 g/mol
AEGL-1 (60 min): $500 ppm  AEGL-2 (60 min): 17000 ppm AEGL-3 (60 min): 33000 ppm
IDLH: 2100 ppm  LEL: 21000 ppm UEL: 95000 ppm
Ambient Boiling Point: -42.0° C
Vapor Pressure at Ambient Temperature: greater than 1 atm
Ambient Saturation Concentration: 1,000,000 ppm or 100.0%

ATMOSPHERIC DATA: (MANUAL INPUT OF DATA)
Wind: 1 mecers/second from SW at 10 meters
Ground Roughness: urban or forest Cloud Cover: 3 tenths
Air Temperature: 15° C
Stability Class: F (user override)
No Inversion Height Relative Humidity: 82%

SOURCE STRENGTH:
Leak from short pipe or valve in horizontal cylindrical tank
Flammable chemical escaping from tank (not burning)

Tank Diameter: 2.10 meters Tank Length: 13 meters
Tank Volume: 45 cubic meters

Tank contains liguid Internal Temperature: 15° C
Chemical Mass in Tank: 22.7 tons Tank is 90% full

Circular Opening Diameter: 10 centimeters
Opening is 0.2 meters from tank bottom
Release Duration: 13 minutes
Max Average Sustained Release Rate: 2,770 kilograms/min
(averaged over a minute or more)
Total Amount Released: 20,593 kilograms
Note: The chemical escaped as a mixture of gas and aerosol (two phase flow).

THREAT ZONE:
Model Run: Heavy Gas
Red  : 1.3 kilometers --- (2100 ppm = IDLH)
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LIEPAJA, LATVIZA

Building Air Exchanges Per Hour: 0.17 (sheltered double storied)
Time: March 2, 2023 1132 hours ST (using computer's clock)

CHEMICAL DATA:
Chemical Name: PROPANE

CAS Number: 74-95-6 Molecular Weight: 44.10 g/mol

BEGL-1 (60 min): $500 ppm  AEGL-2 (60 min)

17000 ppm  AEGL-3 (60 min):

IDLH: 2100 ppm  LEL: 21000 ppm UEL: 95000 ppm

Ambient Boiling Point: -42.0° C

Vapor Pressure at Ambient Temperature: greater than 1 atm
Ambient Saturation Concentration: 1,000,000 ppm or 100.0%

ATMOSPHERIC DATA: (MANUAL INPUT OF DATA)

Wind: 1 mecers/second from SW at 10 meters
Ground Roughness: urban or forest Cloud Cover: 3 tenths

Air Temperature: 15° C
Stability Class: F (user override)

No Inversion Height Relative Humidity: 82%

SOURCE STRENGTH:

Leak from short pipe or valve in horizontal cylindrical tank
Flammable chemical escaping from tank (not burning)
Tank Diameter: 2.10 meters Tank Length: 13 meters

Tank Volume: 45 cubic meters
Tank contains liguid

Internal Temperature: 15° C

Chemical Mass in Tank: 22.7 tons Tank is 90% full

Circular Opening Diameter: 10 centimete

Opening is 0.2 meters from tank bottom

Release Duration: 13 minutes

Max Average Sustained Release Rate: 2,7
(averaged over a minute or more)

Total Amount Released: 20,593 kilograms

70 kilograms/min

33000 ppm

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

THREAT ZONE:
Tnreat Modeled: Flammable Area of Vapor
Model Run: Heavy Gas
Red  : 631 meters -—- (12600 ppm = 0%
Yellow: 1.3 kilometers --- (2100 ppm

Cloud

LEL = Flame Pockets)
10% 1EL)
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Location: LIEPAJA, LATVIJA
Building Air Exchanges Per Hour: 0.17 (sheltered double storied)
Time: March 2, 2023 1132 hours ST (using computer's clock)

CHEMICAL DATA:
Chemical Name: PROPANE

CAS Number: 74-95-6 Molecular Weight: 44.10 g/mol
AEGL-1 (60 min): $500 ppm  AEGL-2 (60 min): 17000 ppm AEGL-3 (60 min): 33000 ppm
IDLH: 2100 ppm  LEL: 21000 ppm UEL: 95000 ppm

Ambient Boiling Point: -42.0° C

Vapor Pressure at Ambient Temperature: greater than 1 atm
Ambient Saturation Concentration: 1,000,000 ppm or 100.0%

ATMOSPHERIC DATA: (MANUAL INPUT OF DATA)
Wind: 1 mecers/second from SW at 10 meters
Ground Roughness: urban or forest Cloud Cover: 3 tenths
Air Temperature: 15° C
Stability Class: F (user override)
No Inversion Height Relative Humidity: 82%

SOURCE STRENGTH:
Leak from short pipe or valve in horizontal cylindrical tank
Flammable chemical escaping from tank (not burning)

Tank Diameter: 2.10 meters Tank Length: 13 meters
Tank Volume: 45 cubic meters

Tank contains liguid Internal Temperature: 15° C
Chemical Mass in Tank: 22.7 tons Tank is 90% full

Circular Opening Diameter: 10 centimeters
Opening is 0.2 meters from tank bottom
Release Duration: 13 minutes
Max Average Sustained Release Rate: 2,770 kilograms/min
(averaged over a minute or more)
Total Amount Released: 20,593 kilograms
Note: The chemical escaped as a mixture of gas and aerosol (two phase flow).

THREAT ZONE:
Tnreat Modeled: Overpressure (blast force) from vapor cloud explosion
Type of Ignition: ignited by spark or flame
Level of Congestion: congested
Model Run: Heavy Gas
Red  : LOC was never exceeded (8.0 psi = destruction of buildings)
Orange: 499 meters -—- (3.5 psi = serious injury likely)

Yellow: 621 meters -—- (1.0 psi = shatters glass)
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SITE DATA:
Location: LIEPAJA, LATVIJA
Building Air Exchanges Per Hour: 0.17 (sheltered double storied)
Time: March 2, 2023 1132 hours ST (using computer's clock)

CHEMICAL DATA:
Chemical Name: PROPANE

CAS Number: 74-95-6 Molecular Weight: 44.10 g/mol
AEGL-1 (60 min): $500 ppm  AEGL-2 (60 min): 17000 ppm AEGL-3 (60 min): 33000 ppm
IDLH: 2100 ppm  LEL: 21000 ppm UEL: 95000 ppm

Ambient Boiling Point: -42.0° C
Vapor Pressure at Ambient Temperature: greater than 1 atm
Ambient Saturation Concentration: 1,000,000 ppm or 100.0%

ATMOSPHERIC DATA: (MANUAL INPUT OF DATA)
Wind: 1 mecers/second from SW at 10 meters
Ground Roughness: urban or forest Cloud Cover: 3 tenths
Air Temperature: 15° C
Stability Class: F (user override)
No Inversion Height Relative Humidity: 82%

SOURCE STRENGTH:
Leak from short pipe or valve in horizontal cylindrical tank
Flammable chemical is burning as it escapes from tank

Tank Diameter: 2.10 meters Tank Length: 13 meters
Tank Volume: 45 cubic meters

Tank contains liguid Internal Temperature: 15° C
Chemical Mass in Tank: 22.7 tons Tank is 90% full

Circular Opening Diameter: 10 centimeters
Opening is 0.2 meters from tank bottom

Max Flame Length: 38 meters Burn Duration: 13 minutes
Max Burn Rate: 2,820 kilograms/min

Total Amount Burned: 20,593 kilograms

Note: The chemical escaped from the tank and burned as a jet fire.

THREAT ZONE:
Tnreat Modeled: Thermal radiation from jet fire
Red 49 meters --- (10.0 ki/(sq m) = potentially lethal within €0 sec)

Orange: 74 meters —-- (5.0 KW/ (sg m) = 2nd degree burns within 60 sec)
Yellow: 118 meters ——- (2.0 ki/(sq m) = pain within 60 sec)
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LIEPAJA, LATVIZA
Building Air Exchanges Per Hour: 0.17 (sheltered double storied)
Time: March 2, 2023 1132 hours ST (using computer's clock)

CHEMICAL DATA:
Chemical Name: PROPANE

CAS Number: 74-95-6 Molecular Weight: 44.10 g/mol
AEGL-1 (60 min): $500 ppm  AEGL-2 (60 min): 17000 ppm AEGL-3 (60 min): 33000 ppm
IDLH: 2100 ppm  LEL: 21000 ppm UEL: 95000 ppm

Ambient Boiling Point: -42.0° C
Vapor Pressure at Ambient Temperature: greater than 1 atm
Ambient Saturation Concentration: 1,000,000 ppm or 100.0%

ATMOSPHERIC DATA: (MANUAL INPUT OF DATA)
Wind: 1 mecers/second from SW at 10 meters
Ground Roughness: urban or forest Cloud Cover: 3 tenths
Air Temperature: 15° C
Stability Class: F (user override)
No Inversion Height Relative Humidity: 82%

SOURCE STRENGTE:
BLEVE of flammable liquid in horizontal cylindrical tank
Tank Diameter: 2.10 meters Tank Length: 13 meters
Tank Volume: 45 cubic meters
Tank contains liguid

Internal Storage Temperature: 15° C
Chemical Mass in Tank: 22.7 tons Tank is 90% full
Percentage of Tank Mass in Fireball: 100%
Fireball Diameter: 159 meters Burn Duration: 11 seconds

THREAT ZONE:
Tnreat Modeled: Thermal radiation from fireball
Red  : 361 meters -—- (10.0 KW/ (sgm) = potentially lethal within 60 sec)
Orange: 510 meters ——- (5.0 kiW/(sq m) = 2nd degree burns within 60 sec)

Yellow: 795 meters ——- (2.0 ki/(sq m) = pain within 60 sec)
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Location: LIEPAJA, LATVIJA
Building Air Exchanges Per Hour: 0.17 (sheltered double storied)
Time: March 2, 2023 1132 hours ST (using computer's clock)

CHEMICAL DATA:
Chemical Name: PROPANE

CAS Number: 74-95-6 Molecular Weight: 44.10 g/mol
AEGL-1 (60 min): $500 ppm  AEGL-2 (60 min): 17000 ppm AEGL-3 (60 min): 33000 ppm
IDLH: 2100 ppm  LEL: 21000 ppm UEL: 95000 ppm

Ambient Boiling Point: -42.0° C

Vapor Pressure at Ambient Temperature: greater than 1 atm
Ambient Saturation Concentration: 1,000,000 ppm or 100.0%

ATMOSPHERIC DATA: (MANUAL INPUT OF DATA)
Wind: 1 mecers/second from SW at 10 meters
Ground Roughness: urban or forest Cloud Cover: 3 tenths
Air Temperature: 15° C
Stability Class: F (user override)
No Inversion Height Relative Humidity: 82%

SOURCE STRENGTH:
Leak from hole in horizontal cylindrical tank
Flammable chemical escaping from tank (not burning)

Tank Diameter: 1.25 meters Tank Length: 7.46 meters
Tank Volume: 9.15 cubic meters

Tank contains liguid Internal Temperature: 15° C
Chemical Mass in Tank: 4.37 tons Tank is 85% full

Circular Opening Diameter: S centimeters
Opening is 0.5 meters from tank bottom
Release Duration: 5 minutes
Max Average Sustained Release Rate: 1,780 kilograms/min
(averaged over a minute or more)
Total Amount Released: 3,806 kilograms
Note: The chemical escaped as a mixture of gas and aerosol (two phase flow).

THREAT ZONE:
Model Run: Heavy Gas
Red  : 210 meters -—- (33000 ppm = AEGL-3 [60 min])
Orange: 296 meters -—- (17000 ppm = AEGL-2 [60 min])

Yellow: 485 meters ——- (5500 ppm = AEGL-1 [60 min])
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LIEPAJA, LATVIZA
Building Air Exchanges Per Hour: 0.17 (sheltered double storied)
Time: March 2, 2023 1132 hours ST (using computer's clock)

CHEMICAL DATA:
Chemical Name: PROPANE

CAS Number: 74-95-6 Molecular Weight: 44.10 g/mol
AEGL-1 (60 min): $500 ppm  AEGL-2 (60 min): 17000 ppm AEGL-3 (60 min): 33000 ppm
IDLH: 2100 ppm  LEL: 21000 ppm UEL: 95000 ppm

Ambient Boiling Point: -42.0° C
Vapor Pressure at Ambient Temperature: greater than 1 atm
Ambient Saturation Concentration: 1,000,000 ppm or 100.0%

ATMOSPHERIC DATA: (MANUAL INPUT OF DATA)
Wind: 1 mecers/second from SW at 10 meters
Ground Roughness: urban or forest Cloud Cover: 3 tenths
Air Temperature: 15° C
Stability Class: F (user override)
No Inversion Height Relative Humidity: 82%

SOURCE STRENGTE:
Leak from hole in horizontal cylindrical tank
Flammable chemical escaping from tank (not burning)

Tank Diameter: 1.25 meters Tank Length: 7.46 meters
Tank Volume: 9.15 cubic meters

Tank contains liguid Internal Temperature: 15° C
Chemical Mass in Tank: 4.37 tons Tank is 85% full

Circular Opening Diameter: S centimeters
Opening is 0.5 meters from tank bottom
Release Duration: 5 minutes
Max Average Sustained Release Rate: 1,780 kilograms/min
(averaged over a minute or more)
Total Amount Released: 3,806 kilograms
Note: The chemical escaped as a mixture of gas and aerosol (two phase flow).

THREAT ZONE:
Model Run: Heavy Gas
Red  : 700 meters --- (2100 ppm = IDLE)
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SITE DATA:
Location: LIEPAJA, LATVIJA
Building Air Exchanges Per Hour: 0.17 (sheltered double storied)
Time: March 2, 2023 1132 hours ST (using computer's clock)

CHEMICAL DATA:
Chemical Name: PROPANE

CAS Number: 74-95-6 Molecular Weight: 44.10 g/mol
AEGL-1 (60 min): $500 ppm  AEGL-2 (60 min): 17000 ppm AEGL-3 (60 min): 33000 ppm
IDLH: 2100 ppm  LEL: 21000 ppm UEL: 95000 ppm

Ambient Boiling Point: -42.0° C
Vapor Pressure at Ambient Temperature: greater than 1 atm
Ambient Saturation Concentration: 1,000,000 ppm or 100.0%

ATMOSPHERIC DATA: (MANUAL INPUT OF DATA)
Wind: 1 mecers/second from SW at 10 meters
Ground Roughness: urban or forest Cloud Cover: 3 tenths
Air Temperature: 15° C
Stability Class: F (user override)
No Inversion Height Relative Humidity: 82%

SOURCE STRENGTH:
Leak from hole in horizontal cylindrical tank
Flammable chemical escaping from tank (not burning)

Tank Diameter: 1.25 meters Tank Length: 7.46 meters
Tank Volume: 9.15 cubic meters
Tank contains liguid Internal Temperature: 15° C

Chemical Mass in Tank: 4.37 tons Tank is 85% full

Circular Opening Diameter: S centimeters

Opening is 0.5 meters from tank bottom

Release Duration: 5 minutes

Max Average Sustained Release Rat
(averaged over a minute or more)

Total Amount Released: 3,806 kilograms

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

1,780 kilograms/min

THREAT ZONE:
Tnreat Modeled: Flammable Area of Vapor Cloud
Model Run: Heavy Gas
Red  : 341 meters -
Yellow: 700 meters —

(12600 ppm = 60% LEL = Flame Pockets)
(2100 ppm = 10% LEL)
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SITE DAT:
Location: LIEPAJA, LATVIJA
Building Air Exchanges Per Hour: 0.17 (sheltered double storied)
Time: March 2, 2023 1132 hours ST (using computer's clock)

CHEMICAL DATA:
Chemical Name: PROPANE
CAS Number: 74-95-6 Molecular Weight: 44.10 g/mol
AEGL-1 (60 min): 5500 ppm  AEGL-2 (60 min): 17000 ppm AEGL-3 (60 min)
IDLH: 2100 ppm  LEL: 21000 ppm UEL: 95000 ppm
Ambient Boiling Point: -42.0° C
Vapor Pressure at Ambient Temperature: greater than 1 atm
Ambient Saturation Concentration: 1,000,000 ppm or 100.0%

33000 ppm

ATMOSPHERIC DATA: (MANUAL INPUT OF DATA)
Wind: 1 mecers/second from SW at 10 meters
Ground Roughness: urban or forest Cloud Cover: 3 tenths
Air Temperature: 15° C
Stability Class: F (user override)
No Inversion Height Relative Humidity: 82%

SOURCE STRENGTH:
Leak from hole in horizontal cylindrical tank
Flammable chemical escaping from tank (not burning)

Tank Diameter: 1.25 meters Tank Length: 7.46 meters
Tank Volume: 9.15 cubic meters

Tank contains liguid Internal Temperature: 15° C
Chemical Mass in Tank: 4.37 tons Tank is 85% full

Circular Opening Diameter: S centimeters
Opening is 0.5 meters from tank bottom
Release Duration: 5 minutes
Max Average Sustained Release Rate: 1,780 kilograms/min
(averaged over a minute or more)
Total Amount Released: 3,806 kilograms
Note: The chemical escaped as a mixture of gas and aerosol (two phase flow).

THREAT ZONE:
Tnreat Modeled: Overpressure (blast force) from vapor cloud explosion
Type of Ignition: ignited by spark or flame
Level of Congestion: congested
Model Run: Heavy Gas
Red  : LOC was never exceeded
Orange: 282 meters ——- (3.5 psi
Yellow: 358 meters ——- (1.0 psi

(8.0 psi = destruction of buildings)
serious injury likely)
shatters glass)
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SITE DATA:
Location: LIEPAJA, LATVIJA
Building Air Exchanges Per Hour: 0.17 (sheltered double storied)
Time: March 2, 2023 1132 hours ST (using computer's clock)

CHEMICAL DAT
Chemical Name: PROPANE

CAS Number: 74-95-6 Molecular Weight: 44.10 g/mol
AEGL-1 (60 min): $500 ppm  AEGL-2 (60 min): 17000 ppm AEGL-3 (60 min): 33000 ppm
IDLH: 2100 ppm  LEL: 21000 ppm UEL: 95000 ppm

Ambient Boiling Point: -42.0° C
Vapor Pressure at Ambient Temperature: greater than 1 atm
Ambient Saturation Concentration: 1,000,000 ppm or 100.0%

ATMOSPHERIC DATA: (MANUAL INPUT OF DATA)
Wind: 1 mecers/second from SW at 10 meters
Ground Roughness: urban or forest Cloud Cover: 3 tenths
Air Temperature: 15° C
Stability Class: F (user override)

No Inversion Height Relative Humidity: 82%
SOURCE STRENGTH:

Leak from hole in horizontal cylindrical tank

Flammable chemical is burning as it escapes from tank

Tank Diameter: 1.25 meters Tank Length: 7.46 meters

Tank Volume: 9.15 cubic meters

Tank contains liguid Internal Temperature: 15° C

Chemical Mass in Tank: 4.37 tons Tank is 85% full
Circular Opening Diameter: S centimeters

Opening is 0.5 meters from tank bottom

Max Flame Length: 28 meters Burn Duration: S minutes
Max Burn Rate: 1,820 kilograms/min

Total Amount Burned: 3,806 kilograms

Note: The chemical escaped from the tank and burned as a jet fire.

THREAT ZONE:
Tnreat Modeled: Thermal radiation from jet fire
Red 40 meters --- (10.0 ki/(sq m) = potentially lethal within €0 sec)
Orange: 59 meters —-- (5.0 KW/ (sg m) = 2nd degree burns within 60 sec)

Yellow: 95 meters —-- (2.0 KW/ (s m) = pain within 60 sec)
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SITE DATA:
Location: LIEPAJA, LATVIJA
Building Air Exchanges Per Hour: 0.17 (sheltered double storied)
Time: March 2, 2023 1132 hours ST (using computer's clock)

CHEMICAL DATA:
Chemical Name: PROPANE

CAS Number: 74-95-6 Molecular Weight: 44.10 g/mol
AEGL-1 (60 min): $500 ppm  AEGL-2 (60 min): 17000 ppm AEGL-3 (60 min): 33000 ppm
IDLH: 2100 ppm  LEL: 21000 ppm UEL: 95000 ppm

Ambient Boiling Point: -42.0° C
Vapor Pressure at Ambient Temperature: greater than 1 atm
Ambient Saturation Concentration: 1,000,000 ppm or 100.0%

ATMOSPHERIC DATA: (MANUAL INPUT OF DATA)
Wind: 1 mecers/second from SW at 10 meters
Ground Roughness: urban or forest Cloud Cover: 3 tenths
Air Temperature: 15° C
Stability Class: F (user override)

No Inversion Height Relative Humidit:

s2%

SOURCE STRENGTH:
BLEVE of flammable liguid in horizontal cylindrical tank
Tank Diameter: 1.25 meters Tank Length: 7.46 meters
Tank Volume: 9.15 cubic meters
Tank contains liguid
Internal Storage Temperature: 15° C

Chemical Mass in Tank: 4.37 tons Tank is 85% full
Percentage of Tank Mass in Fireball: 100%
Fireball Diameter: 92 meters Burn Duration: 7 seconds
THREAT ZONE:

Tnreat Modeled: Thermal radiation from fireball
Red  : 214 meters (10.0 KW/ (sq m) = potentially lethal within 60 sec)
302 meters (5.0 KW/ (sq m) = 2nd degree burns within 60 sec)
(2.0 KW/(sq m) = pain within 60 sec)





