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. Polychlorinated CizHioxClx (1 =x= 16 . o
001 O1 | % L% % biphesiyle 10) 1336-36-3 0.1 50 1,2 77.06.22
002 01 |=T #i.+ Chlordane CoHsClg 57-74-9 1 500 1.3 77.06.24
e 5.5Fe0,1.5Mg0,8Si0,, e 7 " 78.05.01
003) 01 |5 4 Asbestos H.O 1332-21-4 1 500 2 08.07.31
004 01 |3uds & Dieldrin C:HsCl,0 60-57-1 1 50 % 1.3 78.05.02
PP 4.4-Dichlorodiphenyl- 5 56 5
005l O1 |iyil 3 wichloroethane(DDT) | C1+HsCls 50-29-3 1 50 1.3 78.05.02
006l 01 |4 #% 3 Toxaphene CoHoClg 8001-35-2 1 50 *° 1 78.05.02
007) 01 | & fudr Pentacholorophenol | CClsOH 87-86-5 0.01 500 1.3 78.05.02
Sodium 1
31-522 6 el
008l 01 | = fLiré pentachlorophenate CyClsONa 131-52-2 0.01 50 3 78.05.02
009 01 | F AR Methylmercury CH;3Hg 22967-92-6 1 50%¢ 1 78.05.02
010§ 01 |&=45 & Endrin C2HsCl,0 72-20-8 1 50 =0 1.3 78.05.02
O11) 01 |kt ik Heptachlor CoHsCly 76-44-8 1 50 =0 1.3 78.05.02
319-84-6
2 Hexachlorocyclohexa 319-85-7 1% 6
) it 6 o)
012 01 |shut e e CsHeClg 319.86.8 1 50 1.3 78.05.02
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A\KOI2V 74 B - Areal Location of Hazardous Atmospheres
- EEIRRZF(USEPA) BB ¥ KR E (NOAA)FRH [E1F 3

AL 2 e B IR A E A B A %R (Risk Management
Program, RMP) JA19964 fir & g i FH < 12 2R 7 A ek B
DL i #7515 (Worst Case Scenario, WCS) f 5 AT R 1515
(Alternative Case Scenario, ACS) {RIESMNEYIE 2 WIFE. 1h
BRFEIL G R BT, A RIEATIMNEL KK BURNELR SR,
SN A7t B FL S 28 i [

- RHRE M
https://www.epa.gov/cameo/aloha-software

SEPA
\’ US Environmental Protection Agency

Learn the Issues Science & Technology Laws & Regulations About EPA

Related Topics: CAMEO Contact Us  Share
ALOHA Software
ALOHA® is the hazard modeling program for the CAMEO® software (o] Toxic Threat Zone o el
suite, which is used widely to plan for and respond to chemical vards
emergencies. Learn more about the CAMEQ software suite. 300
ALOHA allows you to enter details about a real or potential chemical 100 — — |
release, and then it will generate threat zone estimates for various types o | W‘”dl
of hazards. ALOHA can model toxic gas clouds, flammable gas clouds, ]
BLEVEs (Boiling Liquid Expanding Vapor Explosions), jet fires, pool fires, 100 I ‘/f
and vapor cloud explosions. The threat zone estimates are shown on a
grid in ALOHA, and they can also be plotted on maps in MARPLOT®), 305’00 0 200 700 500
Esri's ArcMap, Google Earth, and Google Maps. The red threat zone yards
represents the worst hazard level, and the orange and yellow threat greater than 1000 ppm (ERPG-3)
zones represent areas of decreasing hazard. greater than 150 ppm (ERPG-2)
[ greater than 50 ppm (ERPG-1)
——- wind direction confidence lines
Downloading ALOHA

« Download ALOHA for Windows (Version 5.4.7, Sept 2016, 7.33 MB o S
EXE) €< 7 T E
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Primary guideline Hierarchy of alternative
guidelines

EEGL(30min)

ERPG-3 IDLH

EEGL(60min)
LOC

ERPG-2 PEL-C
TLV-C
5xTLV-TWA

PEL-STEL
ERPG-1 TLV-STEL
3XTLV-TWA

AlHA
NRC
NIOSH

AlHA

NRC
EPA/FMEA/DOT
OSHA

ACGIH

ACGIH

AlHA
OSHA
ACGIH
ACGIH

®TLV—TWA (Threshold Limit Value-Time Weighted Average)--fFf &

FEJEBRAE(TLV-TWA)RIGRE R AR/, ARE TAESR, & TR
EERBE AR, MAE S SR UG A R 8 2 Rk
B KATFIRIE . TLV-TWARR A8 PR B A B8 /Ny R~ 2248

®TLV—C(Threshold Limit Value-Ceiling)--#x = i & 21 fRAE (TLV-C) 2
Fa N B5Z 2k ] 8 % 1) B3 1 SRR IR R B2 FRAE,  ACGIHEZOSHAZE Hi 7
VEETREEARARTIRG ] 1, 35N 15 R A o v U 2 R AEL

OTLV—STEL(Threshold Limit Value-Short Term Exposure Limit)--
oL P [ 2 e A PR AEL(TLV-STEL (& 45 TAE N 8 2 Fe A S MR SR B ER T 45 4
15708, R RIIR(BIRZ HBEANSHRLA60 7 8), AN i i S Rl R
T3 TR 18 1 BN AT AR 2 A5 T R I SR B i KR

®IDLH(Immediately Dangerous to Life and Health)-- 37 B £t i &
(IDLH)2f5 N\ B #F AR IR RS IREI30 081, A e iikil, HABUE
AEAN RAE AR BAS AT AR P AR e 5 2 1) B R I

®PEL(Permissible Exposure Limit)--% /% & MR8 (PEL )z & 25 Bl
TLV-TWAHH [F]

Couc.(REE)  ppn

Time(F§ )

Coac.(ME) " ppm

J#E) - pom




KK Z ZARIRE-- KK ~ K~ BIKEIBLEVE(boiling liquid expanding
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Thermal Radiation Levels of Concern. A Thermal Radiation Level of Concern (LOC) is a threshold
level of thermal radiation. usually the level above which a hazard may exist. When you run a fire scenario,
ATLOHA will suggest three default LOC values. ALOHA uses three threshold values (measured in

kilowatts per square meter and denoted as kW/m?) to create the default threat zones:

+ Red: 10 kW/m? (potentially lethal within 60 sec):

+ Orange: 5 kW/m’ (second-degree burns within 60 sec): and

+  Yellow: 2 kW/m? (pain within 60 sec).

meters
150

200 100 L] 100 200
meters

] greater than 37.5 kW/{sq m)
greater than 12.5 kW/{sq m)

Table 1-2: Thermal radiation burn injury criteria.

Radiation Intensity (kW/m?*) Time for Severe Pain (s) Time for 2nd Degree Burns (s)
1 115 663
2 45 187
3 27 92
4 18 57
5 13 40
6 11 30
8 7 20
10 14
12 4 11

== ST N e
o JRIE--TEEERRERER B A
Overpressure Levels of Concern. An Overpressure Level of Concern (LOC) is a threshold level of
pressure from a blast wave, usually the pressure above which a hazard may exist. When you run a vapor
cloud explosion scenario, ALOHA will suggest three default LOC values. ALOHA uses three threshold
values to create the default threat zones:

Red: 8.0 psi (destruction of buildings):

Orange: 3.5 psi (serious injury likely): and

Yellow: 1.0 psi (shatters glass).

kdometers
4
5 - =
B
|
ol—i ot Il
T v > T
\ 4 /
5 \
B i
4
4
ldometers

[ greater than 15 psi
greater than 3 psi
[] greater than 0.5 psi
— = wind direction confidence ines

=15 7 88 (overpressure) e

Table 1-3: Explosion overpressure damage estimates.

0vel'(|:)1:;;;ure* Expected Damage
0.04 Loud noise (143 dB): sonic boom glass failure.
0.15 Typical pressure for glass failure.
0.40 Limited minor structural damage.
0.50-1.0 Windows usually shattered: some window frame damage.
0.70 Minor damage to house structures.
1.0 Partial demolition of houses: made uninhabitable.
1.0-2.0 Corrugated metal panels fail and buckle. Housing wood panels blown in.
1.0-8.0 Range for slight to serious laceration injuries from flying glass and other missiles.
2.0 Partial collapse of walls and roofs of houses.
2.0-3.0 Non-reinforced concrete or cinder block walls shattered.
2.4-12.2 Range for 1-90% eardrum rupture among exposed populations.
25 50% destruction of home brickwork.
3.0 Steel frame building distorted and pulled away from foundation.
5.0 Wooden utility poles snapped.
5.0-7.0 Nearly complete destruction of houses.
7.0 Loaded train cars overturned.
9.0 Loaded train box cars demolished.
10.0 Probable total building destruction.
14.5-29.0 Range for the 1-99% fatalities among exposed populations due to direct blast effects.

* These are peak pressures formed in excess of normal atmospheric pressure by blast and shock waves.
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Location Infarmation
[
. 1 N Building Type
Eﬁﬂgﬁlte []EIQEEE:LJ *h E!EE;&!Q
Date & Time
HERFF
Chemical{{CER #15)
L d
LhiESet Up(RRIE) Atmospheric(FEL) User Input{ S 2.4
Source{ZF IR Direct{E )
P Pudd|e(iEd)
L] n Tank(tZ
853 Display(BET) s Threat Zone[ZE i) Pipe(&4)

FRIALOHARZ I{

Ed ALOHA 541

Fils Edit {iwDats Sefllp Display Sharing Help

SITE DATA:

Location: MAMASSAS, UIRGINIA
Building Air Exchanges Per Hour: 8.47 (user specified)
Time: June &, 2007 1708 hours EDT (using computer's clock)

CHEHICAL DATA: - (SELECT CHEHMICAL)

ATHOSPHERIC DATA: - (SELECT ATHOSPHERIC)

File | | Edit S}teData'] [S'etUp Display| | Sharing | |Help

HE || mf%ﬁ” ax |[ @n RE || ¥w




EEFEAS R RS e

BiteData
Loocatomn... Chl+L
Building Twpe...
Date & Time... Chl+E

- EREBETEU/@MAMEER

ITHACA, MEV YORE
JACKSOMN, MISSIZRIPP
JACKSONVILLE, FLORIDA
JAMESVILLE, WISCONSIN
JEFFEFSON CITY, MISSOUEI
JEASEY CITY, NEYY JERSEY
JESUP. I0WA o
JONESBORD, GEORGIA
JUME AL, ALASEA
KALAMATON, MICHIGAN
EAMEAEEE. ILLINOIS
EANSAS CITY, KANSAS
KANZAS CITY, MISSOURI
EAQSHING CITY. TAIWAN

AOSHING COUNTITY, TAIWAN

EIE

\Y

/A

6'3\

- Elevation is IME “ ft © m

|! Enter full location name:

I - 37i(Add) B - BE T ER (pagel)

Location is  |[KAOHSIUNG

Is location in a U.5. state or territory 7
T In U5, % Not in U.5.

Enter approximate elevation

Enter approximate location
deg. min.

Latitude |22 320 N O 5§
Longitude |12I] 16.0 & E W

Cancel |

Help |




e Ear vkl - SIS (ADd)inE - & it E R (page?)

Foreign Location Input UMMM
WEsEEy | Covnty ame: [T

_ Offset from local STANDARD time to GMT: -8.00 hours

Is current model time standard or daylight savings
time ?

i+ Standard Time " Daylight Savings Time

OK Cancel Help
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BIEREY R

BiteData
Location. .. Ctl+L
Building Twpe...

Infiltration Building Parameters

Date & Time... ChHE

Select building type or enter exchange parameter
" Enclosed office building ﬂl

+ Single storied building
" Double storied building

" No. of air changes is || per hour

- Select building surroundings Help |

" Sheltered surroundings [trees, bushes, etc.)
* Unsheltered surroundings

0K Cancel |
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Bitelata

Location. .. Chl+L
Bulding Tpe...

Date & Time... ChMHE

Date and Time Options Date and Time Options

You can either use the computer's internal clock for the model's date You can either use the computer's internal clock for the model's date
and time, or set a constant date and time. and time, or set a constant date and time.

" Set a constant time " Use internal clock @ |

Internal Clock Time is: Input a constant date and time :
Mon Mar 01 11:23:24 2010 Month Day Year Hour Minute
3 1 2010 11 f2s
n-121 -31 [1900-..] [0-23] [0 -59]
Cancel | Help | Cancel Help |

;E;E{tm#l-% g*ﬁ ::
- ERERTRYSLMERANE
Chernicl... Ctel+H

Atmospheric »
BOMICE 4

=i}

\

Calenlation Ophons...

DIME THYL CYCLOHE XYL AMINE |
2.3 DIMETHYLCYCLOHEXYL AMINE
DIME THYLDICHL OROSIL ANE
DIMETHYLDIETHOXYSILANE

DIME THYL DIOXANE

_ Delete |
_ Hep |

2.5 DIMETHYLFURAN
LI-DIMETHYLHYDRAZINE

1.2 DIMETHYLHYDRAZINE

2.6-DIMETHYL MORPHOLINE

DIMETHYL MORPHOLINOPHOSPHORAMIDATE
DIMETHYLNAPHTHALENE
L6-DIMETHYLNAPHTHALENE -
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Chemical Information
View: @ Pure Chemicals
" Solutions

ACETAL
ACETALDEHYDE
ACETIC ACID, GLACIAL
ACETIC ANHYDRIDE
ACETONE

~

- ERERTEUSEYENERE

ACETONE CYANOHYDRIN
ACETONITRILE
ACETOPHENONE

ACETYL BROMIDE

ACETYL CHLORIDE
ACETYLENE

ACETYLENE TETRABROMIDE
ACROLEIN

NI
)

. Input Available Information

Chemical Name: ACETAL

Molecular Weight: DIPPR

[ Soiea |

AEGL-1 | AEGL-1 (60 minute) Value:
Cancel AEGL-2 B
L AEGL-3 ppm -

Boiling Point [normal)
Critical Pressure
Critical Temperature
Default LOC-1 [Yellow]

I AHEI M

Modify Default LOC-2 [Orange)] =R
Default LOC-3 (Red) =ikl
Density [gas)

SCEE ERPG-1 v

Help

a4l

Next Fieldl

Cancel Help

Display  Sharing Help
Chemical... Ctrl+H

source

Calculation Options...

Atmospheric Options

Wind Speed is :

" knots

1.5|

¥YWind is from : |ese

Measurement Height above ground is:

("(i’-T i

AARSIES BRI R )=t

Enter degrees true or text [e.g. ESE]

OR ¢ enter value :

BE - RE - KRBEE - BESF®RGE -

 mph  metersfsec Help |

Help |

Ground Fll:lughness is:
" Open Country

& Urban or Forest o
 Open Water

Help |

R © Input Roughness [Zo] @

£
|1|] G‘ rﬁz:ers
— \/
=l

R R R E A#710m

AN

Select Cloud Cowver :

o

" - ® o (o
complete parthy clear
COVET cloudy

Help |

OR " enter value : IU
(0-10]

ARG

O i FBC S [

O Il S BUAR AR

O [ JBUK it

O H 47 N RS E S
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- REIEERTHIE

AR =

[ AER - BE - BE - KRREE - BEFRHE -
HERRIBER - BEHIUBTES -

8 #FEX
ARTE

hul.phuupuu -

| Ais Temperature is : | Degrees = F €| M
StablltyClass is: Help | i Cc o c D CE Ovenide | |
Imversion Height Options are :  Help

& Nolmversion © Inversion Present. Meight s : | el
Ellm:ﬂi-liﬂy .  Help |

r © OR © entervalue: [gq 2%
wt um dry [0 - 100)
_ox ]|

Cancel |

BATEEX
M XK
LR Y |

et P Y




Pasqill —Gifford f8E BT

B
(10 m&; * m/s)

H R

LA

el = /38 i

SRR

<2

2-3

34

46

=6

oo loln|w| &

OO0 mm

B B v w e R e =
gololo|g|C

>BE
Ex3

ERiREl

Display  Sharing

Help

Chemical...
Atmospheric

Ctrl+H

Calculation Options...

Puddle Input

- BREABNE : 1. Direct(E#5ME)2. Puddle(&it/BhiR3
3. Tank(tERESME) 4. Pipe(E#RIMR)

Select source strength units of mass or volume:

Help

" grams " kilograms * pounds  tons(2,000 Ibs)
" cubic meters " liters " cubicfeet gallons
Select an instantaneous or continuous source: Help

@ Instantaneous source

" Continuous source

Enter the amount of pollutant ENTERING THE ATMOSPHERE:  Help

pounds

Diract... Ctrl+D

Puddle... Ctrl+U (——
Tank... Ctrl+T

Gas Pipeline... Ctrl+l Enter source height

(0 if ground source):

Volume is:
0K I

Cancel |

& * feet
«~ area ..
Puddle . o e 5 square ; yards
meters
Select one and enter appropriate data
& Yolume of puddle
 Average depth of puddle
" Mass of puddle
@ gallons  liters

" cubic feet  cubic meters

Help

[—

* feet
 meters

Cancel

l— Help

Pa—

Enter two of three values:

dinmeter (g
I lengh s ot  meters
T wvelume (254 & lcrs ¢ cumeters
E Cancel Help.

)

Gas Pipeline Input

Input pipe diameter Help
Diameter is | & inches ¢ cm
Input pipe length Help
Pipe length is & ft © yds O meters
The unbroken end of the pipe is Help
@ connected to infinite tank source
 closed off
Select pipe roughness Help
* Smooth Pipe
" Rough Pipe
OK I Cancel |




DE=ki- 3 b =N -ORFAAIRGRD - oD ERERBIL RS - BERIR
EEMNERERRE  BRMENMDHRENZLE -

-IEER D I LUEE R SR B BN (154 10788 ) 3iiE
BEN (VN\NBAFERR) -

Direct Sourte

"-m sOmiceE abie L'} [ mass ar g He
OAOAFOHO L s T e
O FEOHOHF L RO b | | cublcmeters © Wors  C cubicfest O gollons

Beled an instantaneous of confinsous sounce: _EL!

[ ﬂ;-#*mi#ﬁ I"_ Ghmmmnmﬂmr Conlinsoys seurce ﬁ

Enter the amount of pollutant ENTERING THE ATMOSPHERE:  Help |

I ‘i i‘_ Ii pownils
(MARRARS AR || | Fromioms P Ol
[ oK Caneel

VE#RRIEERB

RN R BEAL(E EoBEFE) Grams (00) kilograms (A JT) pounds (f5%)
tons("#) Cubic metters (m3) litters(F£) cubic feet(ft®) gallons(fIl#7)

Select source strength units of mass or volume: Help |
- o . " grams r kj'lugrarns & pounds o -tnns_[ﬁhﬁﬁlﬁé];
[%*i [1H4E | MWW ] " cubic meters © liters  cubicfeet ¢ gallons
\Sel&d an instantaneous or continuous source: Hel

" Instantaneous source & Continuous source

Enter the amount of pollutant ENTERING THE ATMOSPHERE: _ Help |
" poundsfsec )
12000] ' pounds{min for |3I] minutes
" poundsfhr : (1-60)
C feet

( Y%/E I%JE ]\ Enter source height
[[I if ground source]: I il
o | Cancet|

MR B/
FEAEIRN * % 79




IRt (E R Bl

-ERREEUNEINERARE - BIREME

ot(Puddle) - tHRBZE KB AL At K (Pool Fire) -

- Overpressure [blasi lorce] frem vapor clowd explesion

| R G X)

g fom puddie:

[0k |  comcet | Help |

EE: 2.3 L
OLiR(KAiFEI)
ORAEL

Qsciy £

Ok £

O F 3

& Default soll [select this if unknown)
 Concrele

" Sandy dry soil

T Moist sandy seil

© Walter

WAMERE
QA A £LEE (Ko
WHiE)
QEHF¥NARE

Input ground temperature _Help_|
= Use air temperature [select this if unknown|
FGumil:nmuhnhm CF &¢

AR EE
O AR E (K4
WiEML)

Qff A K f R A
OF-Fis VE L H Y4

Input initial puddie temperature Help |
® Use ground tempersture [select this if unknown)
© Use air temperature

" Initial puddle temperature is (24

tF &C

E Cancel I




Initial Fuddle Tenﬁ1uer:a.tl11‘e
Bl R SR AT GRYRLFE -
KRR I 2/ 7 2
IR

[ﬂjmt“mrffa} gnﬁﬂle&emyemﬁ:m:

 Help

CF GC

_ Cancel _

U TEIRIER G

herizontal cylinder vertical cylinder sphere

RS

' 1

FARERT
(ASGaHEE

a1 'II-L- g & fomt ml'l"':'
HEak) I

HR(AR  2K)
EE(ER - 2R)

RAT AR RBA La
L RR (Ao ~ XF RR)
R (H o mHR)

“ﬂmﬂﬂtﬁhiﬁ




=Tt =T - B ARIES B EEYE AR

ey Entc’r state of the chemical: M
= = @ Tank contains liquid
ik A& © Tank contalns gas only
© Unknown
Enter the temperature within the tank: Help ]

© Chemical stored at ambient temperature

& Chemical stored al D degrees cf &C
1ERE AR
& =
/m)sz

I _ Cancel |
O A7 JE T
O At 7 J

=Tt F-Y I - B ARIES B EEYE AR

Liq‘ uid Masz or Volume

Enter the mass in the tank OR volume of the liquid
" pounds

= tons[2.000 Ibs)
" kilograms
OR

The mass in the tank is: 4.74

Enter liquid level OR volume
& gallons

= The liquid

wvolume is: |1'921 " cubic feet

© liters
—I  cubic meters
I?U| % full by volume
=1

H

0 Cancel | Help |

60




EBERRAER

ﬁammi#

BEARBA <

RBHMAE

&gtmmi

/= el |

- REe/RESRIREIRIE CREEX)
- REE/RERRREIRIE - WS B KIAE

- HERRREREIRGIE(FERIRIE - WM KIX)

Scenario:
Tank containing a pressurized flammable liquid.

Type of Tank Failure:

@ 1 eaking tank, chemical is not burning as it escapes into the atmosphere:

" Leaking tank, chemical is burning as a jet fire

" BLEVE, tank explodes and chemical burns in a fireball

Potential hazards from flammable chemical which is not burning as it leaks
rom tank:

- Downwind toxic effects
- ¥apor cloud flash fire

- Overpressure [blast force] from vapor cloud explosion

o< ]

Cancel Help

AR - 8
K RAER
WA i, R
X

0 S
A A2 SRR
7 KHR

Ba

DTt =TI - BEIARIES B EEYEIRRE (page3)

PN E L
iih:H

WAL
=KL

Area and Type of Leak

Select the shape that best represents the shape of
the opening through which the pollutant is exiting

£ length—

& Circular opening " Rectangular opening

@« inches
o d lzl— " feet
ening diameter:
= < " centimeters

" meters

Is leak through a hole or short pipefralve?
 Hole

 Short pipepralve

Cancel | Help |




DAEL PR - B A B AL 1 E (paged)

- LEEEMRTRE - HAUERRFEE (R EDRT)

Height of the Tank Opening

;l The bottom of the leak is:

lig.level

II] Tin T fft T ecm ™ m

abowve the bottom of the tank

OR

j ||] % of the way to the top of

the tank

Cancel | Help |

DURIBIRIERS] RN GEA={(sEIe[2)

[ B

AN

MR A 5

fuddle Parameters

%‘relt:[:l ground type Help |

# Default soil [select this if unknown]
" Concrete

" Sandy dry soil

i~ Muoist sandy soil

i VWater

Input ground temperature Help |

@ Use air temperature [select this if unknown]

" Ground temperature is degq T F & C

o
AR IR ¢

Input maximum puddle diameter or area Help |
“ Unknown & ft
" Maximum diameter

. " yds
" Maximum area [ I i rneters

Tb%%'g%’%ﬂﬁﬁﬁzfﬁx (p')()l ﬁl’ Cancel |

>HER




Selie IR 7R RADBIE(BLEVE) © EFEBIERI LERARSE I BOKER

LEYE ! Firehall Scenario:
he higher the internal tank pressure [or tank temperature] at the time of tank failure,
he larger the fireball. Any liquid not consumed by the fireball will form a pool fire.

Enter one of the following: @ J}( ;EEE gé‘ E ﬁ\%
' Percentage of mﬁ in the fi;:hall: [0 % - 100%4) @ *}*m*ﬁ% :/H:H FEﬁ 1;% W @
" Pressure inside the tank at time of failure: @ j{i*%ﬁ% :/H\:H FEﬁ 1;% W )‘/j%ll}g

& psia " mmHg

= e S R N B B

" Temperature inside the tank at time of failure:

o
|21 1.8 degrees

wC

0K I Cancel Help

b8.7

[ s Type of Gas Pipeline Failure

AN

~N |Scenario:

Pipeline of a flammable gas.

As the chemical escapes from the pipe, the gas

(A LS

« Not Burning

" Burning [Jet Fire)

Potential hazards from flammable gas w
=" from pipeline: Type of Gas Pipeline Failure

Scenario:
Pipeline of a flammable gas.

- Downwind toxic el

N A

@Eﬁ%a&t@ - ¥apor cloud flash | As the chemical escapes from the pipe, the gas

@ ﬁ'ﬁ%[l@  Not Burning
- Overpressure [bla

O KKERE '

O BIFRUE

Potential hazards from burning gas escaping from pipeline [jet fire):

- Thermal radiation

iy

- Downwind toxic effects of fire byproducts
[cannot be modeled by ALOHA)

[%k%#éiﬁ%ﬁ% ]

0OK I Cancel Help




Gas Pipeline Input
Input pipe diameter

I Diameteris |

Input pipe length

I Pipe length is | & f

The unbroken end of the pipe is

MAERABLORTONY

BAFRKREORROBOLAR

FRAMFAHREE

& connected to infinite tank source Oi& i# ﬂ
 closed off Oﬂ H
Select pipe roughness
# Smooth Pipe ﬁﬁ% ﬁ-ﬂ-ﬂ:&
© Rough Pipe OFEFER
Ox#TH

Pipe Prescure and Hole Size
Input pipe pressure

_Help | a
 psia “atm © Pa

] Pressureis | BATHE)
Input pipe temperature
& Unknown [assume ambient] “h*ﬂm
" Temperature is Izl_ g:im&,
Hale size equals pipe diameter.
HILANERER
(o« ]
Input hole size B AR o) R BRE M
@ Use pipe diameter OFAFHLAL
>  Hole areals [314 OB (FH)ORNOL S

(=]




SMRIEEN 3 - BRIFEAERSER - LBARRNELOCHE

TITeEar Al Lol LT

Tezt Summary Ctril4K ERPG : /|_,\ ,Z iE 44 ;;E = }E I—_nj
Source Strength  Cril+G | DLH H ED f_ = 1L % }_._

Tile Windows

Stack Windows Toxic Level of Concern

Select Toxic Level of Concern:

Hazard To Analyze Red Threat Zone

LOC: |ERPG-3: 750 ppm j|

|Scenario:

F ping from tank.
Chemical is NOT on fire.

ERPG-2: 150 ppm
ERPG-1: 25 ppm
Choose Hazard to Analyze: IDLH: 300 ppm

Orangg

- - (U ified
 Toxic Area of Vapor Cloud LOC: | aer Spere |

Yellow Threat Zone

" Flammable Area of Yapor Cloud
Loc: |ERPG-1: 25 ppm =]

Show confidence lines:

" Blast Area of ¥apor Cloud Explosion ‘o Iv for | t threat
+ only for longest threat zone

" for each threat zone

ok | Cancel Help ok | Cancel Help

ST oL al OISR R T AR RESEEERE - R
e EN - R RIOCRE=EMMET - R A
e B SRS  EREELERRMRER Y EBEE -

Threat Zone Cirl+F

Text Summary Crl+E
Source Strength  Ctrl+G

Tile Windows
Stack Windows

Display Options... Ctrl+Y

Concentration Location Concentration Location

Specify the location at which you want to evaluate the Specify the location at which you want to evaluate the
concentration over time. concentration over time.
Evvaluation " Relative Coordinates E valuation
[Dowinwind,Crosswind) ey [Downwind,Crosswind) N Faint
‘wind direction W{} E
" Fixed Coordinates e xed Coordinate g
(EastWest,North-South] > “South) e
Input X, the downwind o Input X, the eastwest Source
distance from the source and distance from the source and
Y, the perpendicular distance Y, the north-south distance
from the downwind axis. ~ feet from the source.  feet
Input X, the downwind distance: Il].l " yards InputX: & East ~ West Iﬂ-1 " yards
 miles i  miles
Input Y, the crosswind distance: Il]  meters Input¥: & North  South II] " meters
“ kilometers @ kilometers
0K I Cancel | Help oK I Cancel | Help




HERERA) DISPLAY - Threat Zone

[ File Edit SiteData SetUp Display Sharng Help
lometers | SITE DATA:
1.5 Location: KADSHIUNG, TAIWAN
Building Air Exchanges Per Hour: B.47 (sheltered single storied)
—"___-—’ Time: September 16, 2008 1647 hours ST (user specified)
0.5 CHEMICAL DATA:
° Chenical Hame: AMMONIA Holecular Weight: 17.83 g/mol
ERPG-1: 25 ppm ERPG-2: 158 ppm ERPG-3: 758 ppnm
] — IDLH: 208 ppn LEL: 160008 ppm UEL: 258800 ppm
Ambient Boiling Point: -33.5° €
0.5 Vapor Pressure at Ambient Temperature: greater than 1 atm
Ambient Saturation Concentration: 1,000,000 ppm or 100.6%
\\- ATHOSPHERIC DATA: (MANUAL INPUT OF DATA)
wind: 1.5 meters/second from 0° true at 2 meters
1.5 by o 1 z 3 Ground Roughness: open country Cloud Cover: 8 tenths
kilemeters Air Temperature: 35" ¢ Stahil%ty Class: F
R pap— Ho Inversion Height Relative Humidity: 80%
»= 150 ppm = EAPG-2 SOURCE STREMGTH:
3 »= 25 pom = ERFG-1 Leak from hole in horizental cylindrical tank
— Cenfidence Lines Flammable chemical escaping From tank (not burning)
Tank Diameter: 2.1 meters Tank Length: 3 meters
Tank Uolume: 18,391 liters
Tank contains liquid Internal Temperature: 35° C
Chemical Mass in Tank: 1 tens Tank is 13% full
Opening Length: 1 inches Opening Width: 8.1 inches

Opening is @ meters from tank bottom
] Release Duration: 11 minutes
Hax Average Sustained Release Rate: 89.8 kilograms/min
. 1 (averaged over a minute or more)
) - Total Amount Released: 967 kilograms
Note: The chemical escaped as a mixture of gas and aerosol (two phase flow).

THREAT Z0HME:

Hodel Run: Heawy Gas

Red : 468 meters --- (750 ppm = ERPG-3)
1.3 kilometers ——— (158 ppn = ERPG-2)
: 3.7 kilometers —-- (25 ppm = ERPG-1)

Bl

LNV NPIN -EENREBRREBERE - AICREARE - AFHEL

DISPLAY->Threat at Point

meters bpm
150

50

0

L\ L

100 0 100 200 300 400
meders

minutes
>= 75 ppm = ERPG-3

o | e N —— Outdoor Concentration
[ >= 35 ppm = ERPG-2 \E\’:' Eﬁ .
D >= 10 pem = ERPG-1 /. /EE““ - - Indoor Concentration

Confidence Lines At Point: Downwind: 50 yards 0ff Centerline: 0 yards




Edit SiteData SetUp Display Sharing Help
Mew Ctrl+N
Open... Ctrl+0

Close Ctrl+W
Save Cirl+5S

Save As...
Export Threat Zones...
Prnt Ctrl+p pr FLORIDA kilometers
i kchanges Per Hour: 0
Print All... , 2016 0916 hours 0.75
Print Setup... S
—_ —
Exit BENZENE e |
g : 52 ppm  AEGL-2 (| 0.25 = o
IDLH: 500 prm LEL: 12000 ppm | v
Carcinogenic risk - see CAMEC Chem| 0 ___)
Ambhient Boiling Point: 80.17%2C R ]’
Vapor Pressure at Ambient Temperati 0.25 [ — ;
Embient Saturation Concentratiomn: T il ;f
ATMOSPHERIC DATA: (MANUAL INPUT OF Dj 0.75
Wind: 2 meters/second from 300?tru| 5 0.5 0 0.5 1 1.5 2
Ground Roughness: open country : " ’
Air Temperature: 327C kilometers
Stability Class: F (user override)|
Ho Inwversion Height
g greater than 1000 ppm (ERPG-3)
SOURCE STRENGTH: greater than 150 ppm (ERPG-2)
Direct Source: 20 tons/hr [:l greater than 50 ppm (ERPG—I)
Release Duration: 60 minutes N s -
— — wind direction confidence lines
£

ALOHA 5.4.5

iteData SetUp Display Sharing Help

SITE DATA:
Location: TAMPA, FLORIDAR
Building Air Exchanges Per Hd
Time: October 3, 2016 0916

File Format:

© PAS — for ALOHA's ArcMap Import Tool

CHEMICAL DATA:
Chemical Name: BENZENE
AFGL-1 (60 min): 52 ppm
IDLH: 500 ppm LEL: 1200
Carcinogenic risk - see CAME(
Ambient Boiling Point: 80.17(
Vapor Pressure at Ambient Te

& KL — for mapping programs such as Google Earth

Enter source location

Fordecimal degrees, enter the walue in the degrees field and leave the minutes and
seconds fields blank.

Ambient Saturation Concentrat degrees minutes seconds

ATMOSPHERIC DATA: (MANUAL INPUJ Latiude | | | EN O3
Wind: 2 meters/second from 3
Ground Roughness: open count Longitude | | | @ E W

Air Temperature: 32?C
Stability Class: F (user ove

No Inversion Height oK I Cancel | Help

SOURCE STRENGTH: —_—
Direct Source: 20 tons/hr l:l greaterthan 50 ppm (ERPG—l)

Release Duration: 60 minutes

— — wind direction confidence lines
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 Aloha Threat Zones :
T BRI

Yellow Wind Direction
Yellow Threat Zone 1.0...
& Orange Threat Zone 3...

1 Aloha Points :
T ERER
Q ALOHA Source Point

E

th
L

B (L0
T
@
B
3 pn
0 meg
T oM
b
i
i
v 1 2 0
4B i oF
A o
£ %
¥ tr,
B
R o
- Vs "
8 e &
FRyHEEEREREESR -
e HIABET

PR s P i i

—

BEARPRILER
"

ol 2k

AR
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ALOHA Source Point

Time: October 3, 2016 0916 hours EDT
Chemical Name: BENZENE i
Wind: 2 meters/second from 3007 true at 3 meters

THREAT ZONE:

M Red : 300 meters — (1000 ppm = ERPG-3)

. Orange: 909 meters — (150 ppm = ERPG-2)
Yellow: 1.8 kilometers — (50 ppm = ERPG-1)

Carcinogenic risk - see CAMEO Chemicals
Model: ALOHA Heavy Gas

F MR IRAE TR ER
ERPG EE(ppm)  EEEE(mM)
ERPG-3 1000 300
ERPG-2 150 909
ERPG-1 50 1800
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