YpaJibCKu
(hbeepasibHbIU
: . | " YHUBepcUTeT

Pemienune 3agau B ALOHA



Ypanbckuin
thefepasibHbINA
yHUBepcuTer

[Tpumep 1: ucrounuk - pezeppyap (IIponus u IToxxap-nposinsa)

B HebonbIoM uHaycTpuanbHoM napke B baton-Pyx, mrar Jlynznana, BepTUKaIbHBIN
pe3epByap oobemom 500 ramioHoB, nuaMeTpoM 4 pyTta, COaEpPKUT KUIKUNA OeH3UH. 20
utoHsa 2016 roaa, B 10:30 MecTHOrO BpeMEHHM OXpaHHUK OOHAPYKUBAET, YTO KUJIKOCTh
BBITEKACT M3 0aka uepe3 6-I10HMOBOE KPYIJIoe OTBEPCTHE, pacnoiokeHHoe Ha 10
maroiiMax oT AHa 0aka. OH TakKe BUUT, UTO KUJIKOCTh BBITEKAET Ha ac(habTUPOBAHHYIO
TeppuTOprt0. OXpaHHUK CUUTAET, YTO TAHK OBLI 3aII0JIHEH 3TUM BEUECPOM.
Temneparypa cocrasisieT 80 ° F, BeTep ¢ 1oro-3amnajia co CKOpoCcTbo 7 MUJIb B 4ac
(u3mepeHHbIi Ha BbicoTe 10 meTpoB). Hebo Oosiee mosT0BUHBI TOKPHITO 00JIAKaMH, a
BJI&JKHOCTH OKOJIO 75 mporieHToB. I'po3a mpubiamkaercs ¢ roro-3amnaga. Masepcuu Het. B
WHIyCTpHUAILHOM MapKe O4€Hb MaJio 3[aHUM, a Ha CEBEPO-BOCTOKE PACITOI0KEHO
OOJIBIIIOE TPABSIHUCTOE TOJIE.

MecTHbiit KOMUTET 110 UYpe3BbIYaiHOMY IUIAHUPOBAHUIO OOPATUIICS C TPOCHOO O TOM,
yT0OBI UCTI0JIb30BaIM ERPG-2 KOHIIEHTpaluu Jj1s1 ONPeeIeHUSI TOKCUYHBIX KOHEUHBIX
TOUYEK MPU aHaAJIM3Ee ONAaCHOCTEH OeH301a.

OnpenenuTs:

1. Paccrosinue 1o ypoBHsi ERPG-2, ecnu myska ucnapurcst 1 00pa3yeT TOKCUYHOE
o0J1aKko mapa.

2. Yrpo3y TEII0BOIr0 U3y4YEHHUs], €CIIU yIap MOJHUM 3KUTAET JY>Ky U 00pa3yeT
oXkap-IpoJivBa.



YpanbCKun

thefepasibHbINA
yHUBEpCUTET
MonenupoBanue o01aka TOKCHYHOIO rmapa
% ALOHA 547
File Edit | SiteData | SetUp Display Sharing Help
Location... Ctrl+L
Building Type...
3anmyctuth AJIOXA. i
Bre16pare «MecCTOIOIOKEHUE» B Date & Time.. SOLE
MECHIO SiteData. ITosiBUTCS
nuanoroBoe okHO «MHDopMaIus o o ——
MECTOIOJIOKEHUM» CO CIIMCKOM
BAKERSFIELD, CALIFORNIA - Select
TopoAos, BKIIFO9ICHHBIX B BALTIMORE, MARYLAND m
BARNWELL, SOUTH CAROLINA 1
OnbmoTeKy ALQHA' BARSTOW, CALIFORNIA Cancel |
NuaycTpuaibHbIi apK BATAVIA, ILLINOIS
BATAVIA, NEW YORK N Add
pacroyio’keH B baroH-Pyxk, mrar BATON ROUGE, LOUISIANA

Jlyn3znana. Haxarb Ha Ha3BaHUE,
3aTe€M Ha KHOIKY «BpIOpaTh».

BEAUMONT, TEXAS

BEAVERTON, OREGON

BELLEVILLE, ILLINOIS

BENSON, NORTH CAROLINA

BERKELEY, CALIFORNIA

BILLINGS, MONTANA

BIRMINGHAM, ALABAMA

BISMARCK, NORTH DAKOTA b

Modify

Delete

44

Help




YpanbCKun
thefepasibHbINA
yHUBepcuTer

BriOpars «/lara u Bpemsi» B MEHIO

SiteData. IlosiBuTcs  nuanoroBoe
OKHO «ITapameTpbl  narsl 151
BPEMEHNY.

BeiOpare mapamerp «YCTaHOBUTH

TIOCTOSTHHOE BpeMsi». BBectn mecsIl,
JCHB, TOJ, YaC U MHHYTY JJI 3TOTO
CIICHapUS.

& ALOHA 547
File Edit ISiteDatal SetUp Display Sharing Help
Location... Ctrl+L
Building Type...
Date & Timg... Ctrl+E
5

-

Date and Time Options

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

" Use internal clock * Set a constant time

Input a constant date and time :

Month Day Year Hour Minute
|6 20 12016 |22 |30
(1-12) (1-31) (1900 - ... (0-23) (0-59)

Cancel Help |




Ypanbckun
thefepasibHbINA
yHUBEpCUTET

BriOparh XxuMHUeCKOE BENIECTBO,
KOTOpO€  BBICBOOOXKZAETCS -
OCH30JI, C IIOMOIIBID KOMAaHIBI
«XUMHYECKUI» B MEHIO SetUp.

*  BbiOpars «YuCThIE XUMHUKATHD)
B BEpPXHEW 4yacTu OKHA. Hauam
BENZENE B cnucke, HaKMHUTE
Ha OTO WM W  Haxarb
«Bp10pathy.

BENZENE

Modify

Qﬂ' ALOHA 54.7
File Edit SiteData [SetUp | Display Sharing Help
TextSummary Chemical... I} Ctrl+H
SITE DATA: Atmospheric »
Location: B Source ’
Building: s
Time: June Calculation Options... specified)
CHEMICAL DATA: - (SELECT CHEMICAL)
ATMOSPHERIC DATA: - (SELECT ATMOSPHERIC)
| Chemical Information
View: # Pure Chemicals
" Soluti
oluuons Select
ANILINE -
ANISOLE = Cancel
ANTIMONY PENTACHLORIDE = —l
ANTIMONY PENTAFLUORIDE
ARSENIC TRICHLORIDE Add
ARSINE —]
BENZALDEHYDE l

BENZENESULFONYL CHLORIDE
BENZONITRILE
BENZOTRICHLORIDE
BENZOTRIFLUORIDE

BENZOYL CHLORIDE

Delete

-

Help

o| I




YpanbCKun
thefepasibHbINA
yHUBepcuTer

[Tocie HyXHO TIPEIOCTABUTH
IEPOXOBATOCTH MOBEPXHOCTH.

HHPOPMAIIMIO O  IOTOJHBIX

YCIIOBHUSIX

151

B wmenio SetUp BbIOpath «ATMochepHbii», 3ateM «llonb30BaTenbCKkuil BBOIY.
[TosiBsiTcst muanoroBbie okHa «llapameTpsl armocdepri». [[aHHbIE BBOIAATCS UCXOAS U3

YCJIOBHA 3a1a4U.

% ALOHA 547 =
File Edit SiteData [SetUp | Display Sharing Help
- 1 2 5
ElTextSummary | Chemical... Ctrl+H l
SITE DATA: 1 Atmospheric > | User Input... Ctrl+A
Location: B‘i Source & SAM Station...
Building: s§ :
Time: June | Calculation Options... specified)
i Atmospheric Options "
Wind Speed is : |7 " knots  mph ¢ metersf{sec Help Atmospheric Options 2
Wind is from : [sw Enter degrees true or text (e.g. ESE] Air Temperature is : Iﬂ[] Degrees “F CC Help
Measurement Height above ground is: Help | .
- ﬂ" I J OR © entervalue: |10 et Stability Classis: Help |C A CBCC D CE CF  Overide
Ground Roughness is : Help | Inversion Height Options are :  Help |
« Open Country - . . . * feet
 Urban or Forest OR ¢ Input Roughness (Zo) :  No Inversion " Inversion Present, Heightis : | P
" Open Water
Select Cloud Cover: Help Se.l.ec.t. Humidity : — . —IHelp
‘ e o - Ay %
@ "@ = OR C entervalue: |7 J L
e & c - ® =1 o g o o " OR " enter value : I}g—%
complete partly clear . o
e Sty wet medium dry (0-100)
OK Cancel 0K Cancel |




Ypanbckun
thefepasibHbINA
yHUBEpCUTET

BBeaennas nndopmaiiysi oroopakaeTcs B CBoJIKe « TekcTy.

#f ALOHA 547 | B S

File Edit SiteData SetUp Display Sharing Help
T
1 Text Summary
| SITE DaTA:
Location: BATON ROUGE, LOUISIANA
Building Air Exchanges Per Hour: 0.58 (unsheltered single storied)
Time: June 20, 2016 2230 hours CDT (user specified)

CHEMICAL DATA:
Chemical Name: BENZENE

CAS Number: 71-43-2 Molecular Weight: 78.11 g/mol
AEGL-1 (60 min): 52 ppm AEGL-2 (60 min): 800 ppm AEGL-3 (60 min): 4000 ppm
IDLH: 500 ppm LEL: 12000 ppm UEL: 80000 ppm

Carcinogenic risk - see CAMEO Chemicals

Ambient Boiling Point: 80.1° C

Vapor Pressure at Ambient Temperature: 0.13 atm
Ambient Saturation Concentration: 134,835 ppm or 13.5%

ATMOSPHERIC DATA: (MANUAL INPUT OF DATZ)
Wind: 7 miles/hour from sw at 10 meters

Ground Roughness: open country Cloud Cover: 7 tenths
Air Temperature: 80° F Stability Class: D
No Inversion Height Relative Humidity: 75%

SOURCE STRENGTH: - (SELECT SOURCE)




YpanbCKun
thefepasibHbINA
yHUBepcuTer

Nudopmaiuss 00 HCTOUHUKE

OIIaCHOCTH

benszon BBITEKAET u3
pesepByapa. B menwo SetUp
BbIOpaTh «VICTOYHUK», 3aTeM
«Pe3epByap».

BBoasTcs qaHHBIE U3 yCIOBUS
3aJ1a4u: BEPTUKAJIbHBIN
pe3epByap, 00beM 500
rajuloHoB, auametrp 4 d¢yra.
Bricory ALOHA Bbaucusier
aBTOMAaTUYECKH.

A% ALOHA 547

File Edit SiteData | SetUp | Display Sharing Help

=1 Text Summary Chemical... Ctrl+H
SITE DATA: Atmospheric
Location: 3 Source Direct... Ctrl+D
Building Ai|
Time: June | Calculation Options... S AL
Tank... Ctrl+T
CHEMICAL DATA: Gas Pipeline... Ctrl+I
Chemical Name: BENZENE
-
Tank Size and Orientation
Select tank type and
orientation: Sphere
Vertical cylinder
Heorizontal cylinder
{ 0 ®

Shmite diameter

length
[ volume

Cancel

4
length 5.32
500

Enter two of three values:

 feet " meters

@ gallons  cufeet

Help




Ypanbckuin
thefepasibHbINA
yHUBepcuTer

ben3on xpaHuTca B pe3epByape
B BHUJI€ KUJIKOCTH. BpIOpaTh
BapuaHT «Pe3zepByap comepxut
KUJKOCTHY». YCIIOBUSI XPAaHEHMUS
— pH TeEMIeparype
OKPYKaKOIIEU CPEIbI.

OXpaHHUK CYMTAET, YTO B TOT BeUep
pe3epByap ObLI 3aMOJIHEH, ITO3TOMY
yKa3blBa€M, 4TO OakK 3alloJHEH Ha
100 mpouentoB. JIubo (a) BBecTu
100 B monme % 1o oObemy, (b)
Beectu 500 B mone oObema
KUJKOCTH, 3aTeM Ha)KaTh TaJUIOHBI
Ui (C) TPOKPYTUTH >KUAKOCTH B
BEPXHIOIO 9aCTh auarpaMMBbl

pe3epByapa.

Chemical State and Temperature

Enter state of the chemical: Help
* Tank contains liquid

" Tank contains gas only

" Unknown

Enter the temperature within the tank: Help ]

* Chemical stored at ambient temperature

" Chemical stored at |80 degrees “F C

Concel |

Liquid Mass or Volume

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

* tons[2,000 Ibs]

" kilograms

The mass in the tank is: 1.82

OR
Enter liquid level OR volume & qall
) + gallons
i‘ The I|qu!d. " cubic feet
volume is: [5pp
" liters
" cubic meters
100 % full by volume
=l

Cancel Help




Ypanbckuin

thefepasibHbINA
yHUBEpCUTET
'Type of Tank Failure
[IepBoHaYIBHO OeH301 :
Scenario:
BBITCKACT W3 OTBCPCTHA B Tank containing an unpressurized flammable liquid.
pe3€pBYyape, HO OH HC Type of Tank Failure:
TrOpHT. BBI6PaTB Oak HJIA * Leaking tank, chemical is not burning and forms an evaporating puddle
YTCHUKH, XMMHUKAT HE I'OpUT " Leaking tank, chemical is burning and forms a pool fire
1 06pa3yeT " BLEVE, tank explodes and chemical burns in a fireball
HCIIAPUTCIIBHYIO JIYXKY.

Area and Type of Leak

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

* beHzon mporekaer u3 6- —
) “——length——=
AHOUMOBOI'O KpYyIJoro
OTBEPCTHUA. BI)I6paTI) ¢ Circular opening " Rectangular opening
Kpyrosoe OTKPBITHE. & inches
" feet
3aHaTB AUaMCTpP Opening diameter: 6

" centimeters

OTBEPCTHS. BriOparb
BapuaHT «OTBEPCTHUEY.

" meters

Is leak through a hole or short pipefvalve?
* Hole " Short pipejvalve

Cancel | Help l
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.
Height of the Tank Cpening

OtBepctre Ha 10 qroKiMoB
BEIIIIE gHA Oaka. BBectu
10 B HM)KHEM 4YacTH OKHa
yTE€YKU U BBIOPATH JIOMM.

. lig.level i

4| The bottom of the leak is:

II[] “in Tft Tcm T m

above the bottom of the tank

ALOHA cama 3amnojsser
JIpyTye 3HAYECHUS.

] OR
<+ [15.7 % of the way to the top of
= the tank

BriOparh Tun moBepXHOCTH: OETOH.
[Tockombky  HeT  uwHOpMamuu O
TeMIIeparype 3eMJIH, BBIOpaTh
Hcnonp30BaTh TEMIIEpaTypy BO3yXa.

B pazmene «MakcuManbHBIM JUAMETP)
BBIOpaTh «HewunzBecTHO®. ALOHA
paccuMTaeT IUIONIAJb HAa OCHOBAaHWUU
MPEOCTaBICHHON BamMu HWHQOpMAIMu O
BBIITYCKE.

Cancel Help

Puddle Parameters

Select ground type Help

" Default soil [select this if unknown)
+ Concrete

" Sandy dry soil

" Moist sandy soil

" Water

Input ground temperature Help

* Use air temperature [select this if unknown]
" Ground temperature is (gg degg “F CC

Input maximum puddle diameter or area Help
q
Unkr.lown . & ft
" Maximum diameter

: " yds
" Maximum area s %

" meters

Cancel

11




Ypanbckun
thefepasibHbINA
yHUBEpcuTeT

Nudpopmanus o cujie NCTOYHUKA, KOTOPYIO BBEJIM U PE3YJIbTAThl BEIYUCICHUIN CUJIbI
ucrounnka ALOHA otpaxarorcsa B CBojike Tekcta. 1o onenkam AJIOXA, BeIOpocC mapa
B arMoc(epy mIuUTcs OKoiao 46 MUHYT, MAKCUMaJIbHOE KOJHUYECTBO Mapa COCTaBJISET
77,1 ¢dynra B MunyTy. AJIOXA OIIEHUBAET, YTO Jy)Ka JIOCTUIVIA MAaKCUMAaJIbHOIO
nuametpa 21,6 sapna.

SOURCE STRENGTH:

Leak from hole in wvertical cylindrical tank
Flammable chemical escaping from tank (not burning)

Tank Diameter: 4 feet Tank Length: 5.32 feet

Tank Volume: 500 gallons

Tank contains liquid Internal Temperature: 80° F
Chemical Mass in Tank: 1.82 tons Tank is 100% full

Circular Opening Diameter: 6 inches

Opening is 10 inches from tank bottom

Ground Type: Concrete

Ground Temperature: equal to ambient

Max Puddle Diameter: Unknown

Release Duration: 46 minutes

Max Average Sustained Release Rate: 77.1 pounds/min
(averaged over a minute oOr more)

Total Amount Released: 3,078 pounds

Note: The chemical escaped as a liquid and formed an evaporating puddle.

The puddle spread to a diameter of 21.6 vards.

12



Ypanbckun

thefepasibHbINA
YHUBEpcuTeTt
[ ¢ ALOHA 5.4.7
File Edit SiteData SetUp [Display] Sharing Help
C IIOMOIIIBKO KOMAH/IbI ((9KpaH» — KIT TRt Zanes Ctrl+F
ext Summary
«CI/IJ'Ia HCTOYHHUKA» MOXHO YBHIACTH SITE DATA: Threat At Point... Ctrl+R
rpaoyk CWJbl HMCTOYHUKA MOJId DTOTO Location: BATON H
pad . a Building RAir Exch Text Summary Cr+K  h ¢
CICHApHH. Ha Fpa(l)I/IKe IIOKa3aHa Time: June 20, 20 Source Strength %Ctrh-G lec
IMPOTrHO3UpPYyCMasi YCPCOAHCHHAA CHEMICAL DATA: Tile Windows
CKOPOCTDH BBICBO60)KI[€HI/IH B TCUCHHUC Chemical Name: BE Stack Windows
CAS Number: 71-43 a1l
qaca IMOoCJIC HavaJia BbIITYyCKa. AEGL-1 (60 min): Display Options... Ctrl+y [00
IDLH: 500 ppm oy o0

[ ! Source Strength (Evaporation Rate) E@

pounds/minute

80 -
0

60 -

40

20

0 10 20 30 40 50

minutes

13



Ypanbckuin
thefepasibHbINA
yHUBepcuTer

Bri0oop LOC u onpeneneHue 30Hb1 yrpo3bl

% ALOHA 547
File Edit SiteData SetUp Sharing Help
C NOMOIIBIO KOMaHIbl «ODKpaH» — || EJ TextSummary et Cares N ChEs
3 SITE DATA: Threat At Point.?) Ctrl+R
«OO0HbI YI'PO3bD» BbI3BIBACM JHAJIOTOBOC Location: BATON E = T
S\ 5 .,_ umma rl+ -
OKHO «OMacHOCTD I aHAIU3a). pat e, fxc i jhonea
Time: June 20, 2(¢ Source Strength Ctrl+G jecifiec
Korma mnpomuB  wucmapsercs CHEMECKL DBTA: Tie Windawes
2 r
obpasyercs obOmako mapa. ALOHA | ™ereiefne
MOXCT CMOICINPOBATDH TpH Scenario:
Flammable chemical escaping from tank.
BO3MOJKHBIX OIIACHBIX CLHCHApPHs dJIA Chemical is NOT on fire.
obnmaka  JICTKOBOCTUIAMCHSIFOIIMXCS || noose Hazard to Analyze:
11apoB. TOKCHYIHAA 06‘HaCTI)9 @ Toxic Area of Yapor Cloud
JICTKOBOCIIJIAMCHAOIIAACA 06J13CTI)
(O6HaCTB’ e MOXCT BO3HHMKATh " Flammable Area of Vapor Cloud
BCIIbIIIIKA, C€CJIH 06]131(0 BCTPCUACTCA
C NCTOYHHUKOM BOCHHaMCHeHHH) HJIN
" Blast Area of Vapor Cloud Explosion
o0nacTh B3pbIBa (€CIU MPOU3OIIEIT
B3pBIB 00JIAYHOCTH I1apa).
BriOparb napamerp @ Cancel Help
«Tokcuyeckass  obmacth  oOaka
14
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Ypanbckuin
thefepasibHbINA
yHUBepcuTer

-

ALOHA wucnone3zyer AEGL
(OcTpble YpOBHU pEKOMEHALMHN MO
Bo3jecicTBUI0) B KadectBe LOC mo
yMoJluaHuio st OeHszona. OJHaKo
MO0 YCJOBHUIO 3a/ladyd HEOOXOIUMO
ucnoyib3oBatb ERPG (PykoBozicTBO
MO TJTAHUPOBAHUIO pEarupoBaHUs HA
4Ype3BbIYalHbIC CUTYAIUN).

Toxic Level of Concern

Select Toxic Level of Concern:

Red Threat Zone

LocC: J|ERPG-3: 1000 ppm lJ
Orange Threat Zone

LOC: |ERPG-2: 150 ppm EJ
Yellow Threat Zone

LoC: |ERPG-1: 50 ppm LI

Show wind direction confidence lines:

" only for longest threat zone

@ for each threat zone

ok |

Cancel

Help

15




Ypanbckuin
thefepasibHbINA
yHUBepcuTer

Ha pucyHnke oToOpakeHbl 30HbI
yIpo3bl i1 3TOrO  CLIEHapus.
ALOHA oneHuBaeT, 4To OpaHKeBast
30Ha yrpo3bl OyJeT paclupAThCA Ha
281 spnoB mo Berpy. B mpenemax
ATOM 30HBI KOHIIEHTpAallUM OEH30J1a
Ha YPOBHE 3€MJIM MOTYT MPEBBIIIAThH
ypoBeHb ERPG-2.

30HBI YTPO3bI BCETAA PUCYIOTCS
C HampaBIIEHUEM IOJABETPEHHOU
CTOPOHBI MPABO. IDTO HE YKa3bIBAECT
Ha HalpaBJICHUE KapJIUHAIBLHOIO
BeTpa. UTOOBI yBUJIETH 30HY YIPO3bI,
HapHCOBAHHYIO Ha OCHOBE
HaIlpaBJICHUS KapJIUHAJILHOTO BETPA,
oro0pasuTte €€ B  MOporpaMmme
COIOCTABIICHUS (Hanmpumep,
MARPLOT, Google Earth).

B cBomke Tekcra yKa3aHbl
TOYHBIC PACCTOSIHHUS I  KaKJIOu
30HBL.

['s] Toxic Threat Zone

yards
300

100

wind

100

300

\
!
N I

200

0 200
yards

400 600

greater than 1000 ppm (ERPG-3)

greater than 150 ppm (ERPG-2)

wind

greater than 50 ppm (ERPG-1)

direction confidence lines

THREAT ZONE:

Model Run: Heavy Gas

Red : 82 yards --- (1000 ppm ERPG-3)
Orange: 281 yards --- (150 ppm ERPG-2)
Yellow: 561 yards --- (50 ppm = ERPG-1)

16



Ypanbckuin
) (beaepasibHbIi
yHUBepcuTer

MoaenvupoBaHue moxapa-mpoimBa

Korma 3amyckaroTcsi HECKOJIBKO CIEHAPUEB IUISI OJHOTO W TOTO K€ WHIUJICHTA,
OILICHKH 30HBI YTpo3bl U 3KpaH CBOJIKa TEKCTa U3 MEPBOTO CliCHApHUs OyayT MEHSTHCS
IIpU BBOJIE HOBOM MH(OpMAITUH.

Hy>xHOo BepHyThCs K 3kpany « Tun otkasza 6aka» u coodbuuts ALOHA, uyto Teneps
XUMHUYECKOE BEIIECTBO TOPUT M oOpaszyeT Moxap-npoiauBa. HayaTh ¢ mOBTOpHOTO
BbIOOpA HCTOYHHMKA pe3epByapa. B meHto SetUp BriOpaTh «CTOUHUKY, 3aT€M BBIOEPUTE
«Pe3epByap». Bes ncxonnas nndopmaiius yxe BBEJEHa B TMAJIOTOBOE OKHO.

Heobxonumo HaxumMarh «OK» Ha KaxJ0M 3KpaHe, MoKa HE TOSIBUTCS IUAJIOTOBOE
okHO «Tun oTkaza Oaka». BbiOpaTh BbITEKAIOMIUN pe3epByap, XUMHUKAT CXKUTACTCS U
oOpazyer noxap-nposuBa.

Type of Tank Failure

Scenario:
Tank containing an unpressurized flammable liquid.

Type of Tank Failure:

(" Leaking tank, chemical is not burning and forms an evaporating puddle
(* Leaking tank, chemical is burning and forms a pool fire

" BLEVE, tank explodes and chemical burns in a fireball

17



YpanbCKun
thefepasibHbINA
yHUBepcuTer

Hcxonnas nHpopmanus mo-
NpEeXHEMY MpaBWIbHA BO BCEX
MOCIIETYOIINX TN AJIOTOBBIX
okHax. Haxwummare OK Ha
Ka)KJIOM dKpaHe.

Nudpopmanmss o  cuie
UCTOYHUKA M PE3YJIbTaThl
BBIYMCIICHUN CHJIbI MCTOYHHUKA

ALOHA, oroOpaxatorcs B
CBOJIKE TEKCTA. ALOHA
OLICHUBAET, YTO JIy’a TOpHUT
OKOJIO TIBYyX MUHYT, a
MaKCUMaJIbHasl CKOPOCTh
ropeauss - 1610 ¢yHTOB B
muHyTy. ALOHA ouenuBaer,
4TO Ty)Ka JOOCTHUIIIA
MaKCUMaJIbHOTO auametpa 15,0

SAPJIOB.

[ Text Summary
| SITE DaTa:

Location: BATON ROUGE, LOUISIANA
Building Air Exchanges Per Hour: 0.58 (unsheltered single storied)
Time: June 20, 2016 2230 hours CDT (user specified)

CHEMICAL DATA:

Chemical Name: BENZENE

CAS Number: 71-43-2 Molecular Weight: 78.11 g/mol
AEGL-1 (60 min): 52 ppm AEGL-2 (60 min): 800 ppm
IDLH: 500 ppm LEL: 12000 ppm UEL: 80000 ppm
Carcinogenic risk - see CAMEO Chemicals

Ambient Boiling Point: 176.1° F

Vapor Pressure at Ambient Temperature: 0.13 atm
Ambient Saturation Concentration: 134,835 ppm or 13.5%

ATMOSPHERIC DATA: (MANUAL INPUT OF DATA)

Wind: 7 miles/hour from sw at 10 meters
Ground Roughness: open country

Air Temperature: 80° F

No Inversion Height

Cloud Cover: 7 tenths
Stability Class: D
Relative Humidity: 75%

SOURCE STRENGTH:

Leak from hole in vertical cylindrical tank

Flammable chemical is burning as it escapes from tank

Tank Diameter: 4 feet Tank Length: 5.32 feet
Tank Volume: 500 gallons

Tank contains liquid

Chemical Mass in Tank: 1.82 tons
Circular Opening Diameter: 6 inches
Opening is 10 inches from tank bottom
Max Puddle Diameter: Unknown

Max Flame Length: 26 vyards

Max Burn Rate: 1,610 pounds/min

Total Amount Burned: 3,078 pounds
Note: The chemical escaped as a liquid and formed a burning puddle.
The puddle spread to a diameter of 15.0 vyards.

Internal Temperature: 80° F
Tank is 100% full

Burn Duration: 2 minutes

AEGL-3 (60 min):

4000 ppm

18



Ypanbckun
thefepasibHbINA
yHUBEpCUTET

BriOpars «Cuna UCTOUHUKA» B
MEHIO «JKpaH», 4TOObl YBHUIECTH
rpauK CUJIbI UCTOYHHKA JJISI 3TOTO
cueHapusi. Ha rpaduke mnokazana

MPOTHO3UPyEMAS yCpEIHEHHAS
CKOPOCTb TOPEHMUS.

Beibop LOC wu omnpenenenue
30HBI YTPO3bI JJIs1 TOXKApa-MPOTMBa
BeiOpats «30Ha yrpo3s» B
MEHIO «JKpPaH».

[e] Source Strength (Burn Rate) E]@
pounds/minute
2,000 -
1,500 - f
1,000 -
500
0 T T T T . )
0 1} 2 3
minutes

Thermal Radiation Level of Concern

Select Thermal Radiation Level of Concern:

Red Threat Zone
[Woloil |10.0 K\W/[sq m] = potentially lethal within 60 sec A

Orange Threat Zone

LOC: 15.0 kW{[sq m) = 2nd degree burns within 60 sec j

Yellow Threat Zone

LOC: ]2.[] kW/{[sq m) = pain within 60 sec _v_’
I_TI Cancel Help
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ALOHA OTp asuT TpH 30HBI ’ [_e/ Thermal Radiation Threat Zone [E]@

% d
KpPYTOBO 30HBI paraIiOHHOro yards

u3nydeHus. KpachHas 30Ha  yrpossl / .

IPEACTaBIISCT cooom HAWX YA \

YpOBCHb OIIACHOCTH, a OpaH)XEBbIC U 25 '

KENITbIE 30HBI YIPO3 MPEACTABIISIOT /

co00¥i paliOHBI CHUYKEHUS OIACHOCTH. \
PaguaiinoHHass yrposa pacrpocTpa- =

HACTCA BO BCCX HaITpaBJICHUAX \\\\RE‘ ///

OAHOBPCMCHHO. B CBOJKC TCKCTAa

-

75

OTpa)karOTCS PACCTOSHUSA, HA KOTOPHIC 100 >0 s >0 100

paCHpOCTpaHSIIOTCSI 30HBI. BeTep greater than 10.0 kW/(sq m) (potentially lethal within 60 sec)
' greater than 5.0 kW/(sq m) (2nd degree burns within 60 sec)

HaKJIOHACT IUIaMsl B HAIIPABJICHHUU C [ ] greater than 2.0 kW/(sq m) (pain within 60 sec)

IIOABETPEHHON CTOPOHBI, YTO MMPUBOIUT K
OOoJpIIC  TEIJIOBOM  pagualiMOHHOM
yrpo3€ B 3TOM HAIlpaBJICHUH.

THREAT ZONE:
Threat Modeled: Thermal radiation from pool fire

Red : 36 yards --- (10.0 kW/(sqg m) = potentially lethal within 60 sec)
Orange: 50 yards --- (5.0 kW/(sgq m) = 2nd degree burns within 60 sec)
Yellow: 77 yards --- (2.0 kW/(sq m) = pain within 60 sec)
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B3pbIB pacinpsAroMmMXcs MapoB BCKAMNAKOLIEH JKUIKOCTH
(BLEVE)

HyxHO BepHyThCA K 3kpaHy «Tun orkaza 0aka» u BeiOpate BLEVE, pe3epyap
B3pbIBACTCSI M XMMHUKAaT TOPUT B OTHEHHOM miape. Hadare ¢ MOBTOpPHOro BbIOOpA
ucTtounnka peszepByapa. B mento SetUp BwiOparh «McTOUHMKY», 3aTeM BBIOEpUTE
«Pe3epByap». Bes ucxognas nHdopMaiius yxe BBEJeHA B JUAJIOTOBOE OKHO.

.
Type of Tank Failure

Scenario:
Tank containing an unpressurized flammable liquid.

Type of Tank Failure:

(" Leaking tank, chemical is not burning and forms an evaporating puddle
(" Leaking tank, chemical is burning and forms a pool fire

{+ BLEVE, tank explodes and chemical burns in a fireball
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Nupopmanus 0 CUJI€ UCTOYHUKA = SOURCE STRENGTH:

BLEVE of flammable liquid in horizontal cylindrical tank

151 pe?)y.HBTaTBI BBIqHCHeHHﬁ CHJIbI Tank Diameter: 39.07 feet Tank Length: 70 feet
Tank Volume: 33800 gallons

ucrounnka ALOHA, otoOpaxkaroTcs MR SER
Internal Storage Temperature: 70° F

B CBOHKG TCKCTa. ALOHA Chemical Mass in Tank: 70.1 tons Tank is 100% full

OHeHI/IBaeT qT0O OPHCHHBIﬁ H_Iap Percentage of Tank Mass in Fireball: 100%

> Fireball Diameter: 253 yards Burn Duration: 14 seconds
BLEVE wunmeer nmamerp okosio 253
SPAOB K TOPUT OKOJIO 14 CEKYH/I.  emal R T o |

Select Thermal Radiation Level of Concern:

Red Threat Zone

= potentially lethal within 60 sec

Bri6op LOC u co3manue 30HbI

yrpo3sl it BLEVE

BriOpate «30Ha yrpo3» B Orange Threat Zone _
MEHIO «JKpan». IosBuTCS LOC: |5.0 kW/(sq m) = 2nd degree burns within 60 sec |
AHUAJIOIrOBOC OKHO «TepMI/I‘ICCKOG
U3JIy4YCHUE YPOBHS CO3ZHAHUS. e

CoxpaHuTh LOC 10 LoC: |2.0 kWisq m) = pain within 60 sec ~]

yMmoiuannro ALOHA wu Haxarh
«OK». ALOHA o1o0pa3uT 30HBI
YI'PO3bI JIJIS1 3TOM BEPCUU.

OK | Cancel Help
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e

["e! Thermal Radiation Threat Zone || (=) @

miles
0.75

AJIOXA ortpaxaeT TpU 30HBI
yIpO3bl PAIUAIMOHHOTO U3Ty4YECHUS.

0.25
ITo onenkam AJIOXA, kpacHas 30Ha / \ -
yIpo3, IPEACTaBIIAOIIAs 0 \ / »
HAUXYJIIMA yPOBEHb OMNACHOCTH, 025

OyzmeT pacmpocTpaHsaThess Ha 560
ApJOB BO BCEX  HaIPaBIICHUIX

(3HaquI/I5[ pacCTOAHUA YI'PO3bI 0-751 i 0 - 3
OTOOpaXXarOTCsI B CBOAKE TEKCTA). s

greater than 10.0 kW/(sq m) (potentially lethal within 60 sec)
OpaH)KCBI)Ie M JKCJITBIC 30HLI YI'PO3 greater than 5.0 kW/(sq m) (2nd degree burns within 60 sec)

v v han 2.0 kW i ithin 60
NPEACTaBIAI0T co00il  paifoHBI ¢ B Rl e N R

YMEHBIIAKOIIEHCS] OMTACHOCTHIO.

THREAT ZONE:
Threat Modeled: Thermal radiation from fireball

Red : 560 yards --- (10.0 KW/ (sqgq m) = potentially lethal within 60 sec)
Orange: 790 yards --- (5.0 kW/(sgq m) = 2nd degree burns within 60 sec)
Yellow: 1231 yards --- (2.0 kW/(sgq m) = pain within 60 sec)
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MogenrpoBaHue B3pbiBa BCIBINIKYA UM B3PbIBa Napa

HeoOxoguMo  OLIGHUTH  yrpo3y, e€ciu ©0ak TMpoTekaeT |  oOpasyercs
BOCIUIaMEHstoIIeecss o0ako. B ciydyae BO3HMKHOBEHUS TaKOW CHUTyalldd MOXKET
MPOU30MTH BCTBIIIKA WK B3PbIB O0JAYHOCTU TMapa, B 3aBUCUMOCTH OT OCOOCHHOCTEH
cueHapus. Jlns  oOoux OATHX CIIEHapUeB BaM HYKHO HadaTb C  OLICHKH
BOCILJIaMEHSIIoIIeHcs 00macTu o0jaka Imapa.

Hy»xHo BepHYTbhCS K 3KpaHy «Tum orkaza 0aka» u coobuuts ALOHA, uro Tenepb
HEOOXOAMMO CMOJICIUPOBATh CIIEHAPHI, B KOTOPOM XMMUUYECKOE BEIIECTBO HE TOPHT,
MOCKOJIbKY OHO BBIXOJAUT B arMmocdepy. HayaTh ¢ moOBTOpHOTrO BHIOOpa HMCTOYHMKA
pesepByapa. B meHio SetUp BriOpaTb«cTouHMKY, 3aTeM BBIOpaTh «Pe3epByapy.

T
| Type of Tank Failure
|

Scenario:
Tank containing an unpressurized flammable liquid.

Type of Tank Failure:
{* Leaking tank, chemical is not burning and forms an evaporating puddle
(" Leaking tank, chemical is burning and forms a pool fire

(" BLEVE, tank explodes and chemical burns in a fireball
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(Area and Type of Leak |
Select the shape that best represents the shape of
the opening through which the pollutant is exiting
—
e length—»
P B H noBpexacH. H
GBCp yap © 0 pe 'HGG 0 " Circular opening * Rectangular opening
IIPEAMIOTI0KUM, 4yTO oOpasyercs oo
OpAMOYTOJILHOE  OTBEpCcTHE JiuHON 40 Opening length: |40 C feet
IIOMMOB M mmpuHoi 0,1 groiima. Opening width:  |0-] © centimeters
" meters
Is leak through a hole or short pipefvalve?
* Hole " Short pipejvalve
Cancel Help I
| Height of the Tank Cpening
lig.level .
HCH?}BCCTHO, e MOJKET _«| The bottom of the leak is:
o |E] “in Cft Ccm O m

POU3OUTH MOBpeXIcHUE. BriOupaem

above the bottom of the tank

HAUXYIUIAN BAPUAHT — OTBEPCTHUE HA

OR
0
nHe pesepByapa. Beectu 0 B % oT :‘ - S stihe way to the top:of
IIyTH K BEPXHEHW YaCTU KOHTEHHEpA. | the tank

Ha)KaTI) OK Cancel Help
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Brioop LOC u co3nanue 30H
yIpo3 1St JIETKOBOCILIA-
MEHSIOIIUXCS TTapOB

BeiOpate «30Ha yrpo3» B
MEHIO «DKpaH».

BbiOparb  OLEHKY  30HBI
yIpo3bl JIsi BOCILUIAMEHSIOLIEUCS
obJlacTu o0J1aka napa.
Bocnnamensiemas 00J1acTh
IpeICTaBIISICT coboi
MPOTHO3UPYEMYIO  001acTh, B
KOTOPOM KOHIICHTpalys Iapa B
nape (TOIJIMBO) HAa YPOBHE 3eMJIU
HaxXoJUTCSl B Mpejeiax Juamna3oHa
BOCIUIAMEHEHUSI U MOXET OBbITh
BOCIUIAMEHEHA.

CoxpaHuThb LOC o
ymoimuannro  ALOHA. Haxars
«OK». ALOHA  ortoOpa3ut
OLIEHKY 30HBI YIpO3bl JJISI 3TOU
BEpCUM.

-
Hazard To Analyze

Scenario:
Flammable chemical escaping from tank.
Chemical is NOT on fire.

Choose Hazard to Analyze:

" Toxic Area of Vapor Cloud

* Flammable Area of Vapor Cloud

Local areas of flame can occur even though the average concentration is below
the LEL. ALOHA finds the flammable area by using 60% of the LEL.

" Blast Area of Vapor Cloud Explosion

Flammable Level of Concern

Select Flammable Level of Concern:
Red Threat Zone
(o]l (12600 ppm = 60% LEL = Flame Pockets v

Orange Threat Zone

LOC: I[none] j

Yellow Threat Zone

LocC: |2100 ppm = 10% LEL ~|

Show wind direction confidence lines:

“ only for longest threat zone
" for each threat zone

OK | Cancel Help
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OTpaxeHbl 30HBI YTPO3bI IS
3TOrO CIEHapus, IOKa3bIBasg JBE

OTHEOMACHBIX 30HBI yI'PO3BbI.
Kpacnas 30HA YIPO3bl
MIPEACTABIIACT MPEINOJIATAEMY IO

OTHEOITaCHYI0 00J1acTh, IJ€ OTOHb
BCIIBIIIIKK WJIM B3pBIB OOJlaka Tapa
MOIJIM TIPOU30UTA B HEKOTOPOE
BpeMs IOCJIE TOTO, KakK BBIMYCK
HaunHaeTca. KpacHas 30Ha yrposbl
OyzneT mpoctuparbcsi Ha 166 spaoB
B TMOJBETPEHHOM  HAIMPABJICHUHU.
Kentast 30Ha yrpo3sl npeacTaBisieT
npeamnonaraeMyr0  obnactb, T
KOHIIEHTpPAIIMK  TpOINaHa  MOTJIH
npesbicuthb 10%-11 LEL.

. [_o] Flammable Threat Zone iﬂ
yards
250
150
50
wind
0
50
150
250
100 0 100 200 300 400 500
yards
greater than 12600 ppm (60% LEL = Flame Pockets)
[ ] greater than 2100 ppm (10% LEL)
— — wind direction confidence lines
THREAT ZONE:
Threat Modeled: Flammable Area of Vapor Cloud
Model Run: Heavy Gas
Red : 166 yards --- (12600 ppm = 60% LEL = Flame Pockets)

Yellow: 475 yards --- (2100 ppm = 10% LEL)
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Mo>xHO onpeaAcIinTb BO3MOXHBIC HCTOYHHMKH BOCINUIAMCHCHUA B ATOU O6HaCTI/I,

YTOOEI pacCMOTPECTb BO3MOKHOCTb BO3BHMKHOBCHHS BCIIBIIIKHW UJIM B3PbIBA oOiaka Imapa.

BriOparh «30Ha yrpo3» B MeHIO «DKpan». [TosBUTCS quanoroBoe okHO «OMacHOCTh

1 aHanuza». Ha aToT pa3 BeiOpaTh B3phiB 30HBI 001aKa mapa.

-
Hazard To Analyze

Scenario:

Chemical is NOT on fire.

Choose Hazard to Analyze:

" Toxic Area of Vapor Cloud

" Flammable Area of Vapor Cloud

+ Blast Area of Vapor Cloud Explosion

OK | Cancel

Flammable chemical escaping from tank.

Help
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Bpewms 3axuraHvsi HEU3BECTHO - BbIOpAaTh HEWU3BECTHO. JIerkoBocIIaMeHsomasics
o0nacTh o0OJIaKa Imapa HaXOAMTCS B IPOMBIILICHHONW 30HE, BhIOpaTh, 4TO OOJIAKO mapa
MOXKET 3aropeTbCsi, €CJIM OHO BOCIJIAMEHSIETCS MEXaHMYEeCKOM HCKpoH. BriOparh
BOCIUIAMEHEHHUE OT UCKPHI UM TJIAMEHHU.

JlerkoBocmiaMeHstomasca 00JacTe cierka mneperpyxeHa. OmHaKo, Clerka
MIEPETPYKEHHBIN, HE BIIMCHIBACTCS HU B OJHY U3 Kareropuu neperpy3ku ALOHA. ITocne
OPOYTEHUS DSKPAaHHOW CHOpaBKU PENIEHO, YTO BaM CIEIYET BbIOpATh OMIMUIO
HETIEPETIOIHEHHBIM, TOCKOJIbKY OHA ONMCHIBAET OOJIBLIYIO YaCTh 00JIaKa.

Vapor Cloud Explosion Parameters

Time of vapor cloud ignition: [} Help I

* unknown [show composite threat zone from all possible ignition times])

" known, ignition time is :

Type of vapor cloud ignition: Help

* ignited by spark or flame

" ignited by detonation

Level of congestion : Hel
(in the flammable part of the vapor cloud) P

" congested, difficult to walk through [e.g. pipe rack, dense forest]
* uncongested, easy to walk through [e.g. residential neighborhood)

Cancel | 29
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VY3HaTh 30HBI Yrpo3bl M30BITOYHOTO AABICHUS IS B3phiBA MApOBOro oOOJIaka HE
yaanock. IlosBunock okHO 30HBI yrpo3bl ALOHA. Hu ogun u3 LOC He ObL1 npeBbillIeH
JUIs JAHHOTO cleHapus, modatomy ALOHA He co3naeT n3o0pakeHue 30Hbl Yrpo3bl. B3phiB
oOjaka TMapa CO3/aeT OMNACHYH H30BITOYHOE [JAaBJICHUE BpSJ JU MPOU30HIET C
HacTpOMKaMHM, KOTOpPbI€ BEIOPAHBI JIJISI TOTO CIICHAPMUSI.

daktndyeckn, B xumuuyeckoi OumoOmmoreke AJIOXA ecTh TOJBKO HECKOIBKO
XUMHYECKUX BEILECTB, KOTOPbIE UMEIOT JOCTATOYHO BHICOKYIO TOIUIMBHYIO PEaKTUBHOCTb,
4yTOOBI MPUBECTHU K B3PHIBY MApOBOI0 00aKa, Koraa 00Jako BOCIJIAMEHSETCS UCKPAMU WJTA
IJIaMEHEM B HE3aIUILIECHHON 00JIACTH: alleTUJICH; ITUJIALIETUIIEH; OKUCh 3TUJIEHA; BOJOPO/;
oKcHJ TmponuiaeHa; u 1,3-mponuiieHOKCHJa. B3pblB o0Oaka Imapa, CKOpee Bcero,
POU3OMUIET, €CJIM IUIOIIA/Ib MEPENOJHEHA WIIM €CJIM 00JIaKO BOCIIJIAMEHEHO JIETOHAIMEH.
Teneps cMoaenupyeM B3pbIB 1JIS IEPEIIOTHEHHON 00aCTH.

L

[_e] Overpressure (Blast Force) Threat Zone o |- B e

Threat Modeled: Overpressure (blast force) from vapor cloud explosion
Type of Ignition: ignited by spark or flame

Level of Congestion: uncongested

Model Run: Heavy Gas

Red : LOC was never exceeded --- (8.0 psi = destruction of buildings)
Orange: LOC was never exceeded --- (3.5 psi = serious injury likely)
Yellow: LOC was never exceeded --- (1.0 psi = shatters glass) 30
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CoxpansroTrcs peIbIIYIINE
HACTPOMKU BPEMEHM 3aKUTAaHUS U
TAMA 3KUTaHUs, HO BBIOMpAETCS
MIEPETPYKEHHBIN YPOBEHb.

Coxpanuts LOC 110 yMOm4aHuto.

ALOHA HapucoBajia OpaHXEBYIO
1 JKEJITYI0 30HbI yrpo3bl. KpacHas 30Ha
yIpo3bl HE ObLIa HAPUCOBaHA, MOTOMY
yto LOC HHKOIZIa HE MNPEBBIIAJICS.
[Tockonbky BbIOpau OTIIIHIO
Hen3BecTHOro  Bpemenn, ALOHA
3amyCKajl CIIEHApUU B3pbIBA IS PsJia
NEPUOAOB 3KUTaHUsI, OXBAThIBAIOIINUX
BCE BO3MOHBIEC BpEMEHA
BOCIIJIAMEHECHUS ISt BAIIIETO
cueHapus. [1o3Tomy 3TH 30HBI YIPO3bI
HE TPEACTABIISIIOT COOOM 30HY B3pbIBa
OT OJIHOTO B3pbIBA, a MPEIACTABISIOT
co00M COBOKYMHOCTh IMOTEHIIMATbHBIX
obnacTell B3pbIBa JUIsl BCEX Pa3IUUYHbBIX
CLICHAPUEB BPEMEHU BOCIUIAMEHEHUS,
koTopbimMu yrpasisaeT ALOHA.

Level of congestion :

(in the flammable part of the vapor cloud)

Help

* congested, difficult to walk through [e.g. pipe rack, dense forest)

" uncongested, easy to walk through [e.g. residential neighborhood)

OK

[ ol Overpressure (Blast Force) Threat Zone

yards
200

Cancel

100 —~

7

/,

—

= R

wind

—

\

100

200

N
el

T

100

gl

0

100

200
yards

300

greater than 8.0 psi (destruction of buildings)
greater than 3.5 psi (serious injury likely)
greater than 1.0 psi (shatters glass)

wind direction confidence lines

400
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IIpsAMOM UCTOYHUK

B 3 yaca gnsa. 4 urons 2016 roga nmoesn, uaymuid mo KOXHOU KeJIe3HOHU J0pore
okoJio MaHaccaca, mrar BUupajpkuHusi, CTaJKUBAETCS C 3aCTOMOPUBIIMMCS TPY30BUKOM B
JIu-Illoy. Tpu pe3epByapa xjopa Ha 150 (yHTOB, KOTOpbIE HAXOAUINCH HAa TPY30BHUKE,
OBLIA TTOBPEKJICHBI BO BPEMsI CTOJIKHOBEHHS U OJTHOBPEMEHHO pa3pylIninchk. Bo Bpems
aBapuM BETEP JIYET C BOCTOKA CO CKOPOCTHIO OKOJIO 6 MUJIb B Yac (M3MEPEHUS Ha BBICOTE
3 metpa). Tperb Heba mokpbITa OONaKamu, BIAXHOCTh okojio 80%, a Temmeparypa
BO3Ayxa cocTariseT 72 ° F. He cyliecTByeT MHBEPCUM HU3KOTO YPOBHS. 3EMIISI MEXKITY
MECTOM aBapuu U nepeceueHueM mocce Jxona Mapmanna ¢ Jlu oy miockas, 0e3
npensaTcTBui. J[Ba pabouux, peMoHTUpYrOIMX BbiOOMHBI Ha Jlu-Illoy, k 3amamy oOT
ITOTO TEPEKPECTKA, OTPABUJIMCH IMAPOM M Jiedyarcss B MeCTHOM OonbHuile. C Kakoii
NPUONIM3UTEILHO KOHIICHTPAILMEN XJI0pa MOTIJIM CTOJIKHYThCS padodue?
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BeiOOop  MecTOmoJioKeHUsIT U

XUMHUYCCKOI'O BEIICCTBA

3anyctuts ALOHA.

BriOpars «MecTOmoI0KEHHUE) B
MeHIo SiteData.

Manassas, Virginia, OTCyTCTByET
B OonbImoTeKe ALOHA,
MOATOMY HY>KHO JJ0OaBUTH €T0 C
ITIOMOIIBI0 KHONKHU «/{00aBHUTEY.
Koopaunatrsel ropoaa — 38 50' c.
m. u 77°30' 3.0. U ¢ BBICOTOU
200 ¢yToB.

Beectu MANASSAS B mnone
MMEHH MECTOIOI0KCHHS.
Bwioparts omnmuto In U.S.

Beectn 200 B 1oJsie BBICOTHI U
BBIOpaTh ft.

3ag1aTh KOOPAMHATHI

BriOpath mratr Bupruauto.
Haxarp «OK».

7

Location Input

Enter full location name:

Location is |MANASSAS

Is location in a U.S. state

or territory ?

& In U.S. " Notin U.S.

Enter approximate elevation

Elevation is IZUU

G ft T m

Enter approximate location

deg. mi

Latitude |38 50

n.
“N S

Longitude |77 |3l] CE W

Cancel |

Select state or territory

SOUTH DAKOTA .
TENNESSEE

TEXAS

UTAH

VERMONT

VIRGIN ISLANDS
VIRGINIA___ [
WAKE ISLAND
WASHINGTON -

Help |
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BriOpats ropoa U3 crnucka.

BoiOpats «/lara u Bpems» B
MeHro SiteData. JlaHabIC BBOASTCS
U3 YCJIOBUS 3aJ1a4H.

r

Location Information

LOCKPORT, ILLINOIS -
LODI, CALIFORNIA

LONG BEACH, CALIFORNIA

LORAIN, OHIO

LOS ALAMITOS, CALIFORNIA

LOS ALAMOS, NEW MEXICO

LOS ANGELES, CALIFORNIA

LOS GATOS, CALIFORNIA B
LOUISYILLE, COLORADO =
LOUISYILLE, KENTUCKY

LOVELAND, COLORADO

MACON, GEORGIA

MADISON, WISCONSIN

MADISONVILLE, KENTUCKY

Select |

Cancel

Add

Modify |

Delete |

MANASSAS, VIRGINIA ¥ Help |
| Date and Time Options

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

" Use internal clock ¢ Set a constant time

Input a constant date and time :

Month Day Year Hour Minute
|6 |1 |2016 115 |oo|
(1-12) (1-31) (1900-..) (0-23) (0-59)

Cancel I Help I
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BpiOparh XMMHYECKOE BEIIECTBO,
KOTOPO€ BBICBOOOXKIAETCA - XJOp- C
ITIOMOIIIBO KOMAaHIbl «SetUp»  —

«XUMHUYECKUN TPOAYKTY.

C momompro koMaHAbel «SetUp»
«AtmMocdepa» BBeCTH HH(OOPMAIUIO O
MOTOJE€ M UIEPOXOBATOCTU TMOBEPXHOCTH.
JlaHHBIE BBOJSATCS COIVIACHO YCIIOBHIO
3a/1a4U.

_
Atmospheric Options
Wind Speedis: |6 " knots & mph ¢ metersf{sec Help ]
Wind is from : |e Enter degrees true or text [e.g. ESE]
Measurement Height above ground is: Help |
" feet
c e S - 13
,i):r OR enter value : | Cietors
Ground Roughness is : Hel
% Open Country (‘ﬁ h )
© Urban or Forest OR nputRaughness;[Zo]:-
" Open Water
Select Cloud Cover: Help
@ '@ “= OR © entervalue : |3
'@ s o o o (0-10)
complete partly clear
cover cloudy
OK I Cancel

-

-
Chemical Information

View:  Pure Chemicals

" Solutions

CARBON DIOXIDE
CARBON DISULFIDE
CARBON MONOXIDE
CARBON TETRACHLORIDE L
CARBONYL FLUORIDE

CARBONYL SULFIDE

CHLORAMINE

CHLORINE DIOXIDE

CHLORINE PENTAFLUORIDE

CHLORINE TRIFLUORIDE

CHLOROACETONE

CHLOROACETONITRILE

i

Cancel

Add

Modify

Delete

PR

Help

Atmospheric Options 2

Air Temperature is : l?Z Degrees «* F  C Help |
Stability Classis: Help | A

Inversion Height Options are:  Help ]

" Inversion Present, Heightis : |

CAOB:C 5D GEE H{EE Override

L

« feet

& No Inversion " meters

Select Humidity : Help
Py o :
R G I
@ © @ ® " OR @ enter value : ]30 %
wet medium dry (0-100)

ok, |

Cancel ‘

4]
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BBenenHas nHdopMaiys nosiBUTCS B CBOAKE « TeKcTy.

7 Text Summary
SITE DATA:
Location: MANASSAS, VIRGINIA
Building Air Exchanges Per Hour: 0.58 (unsheltered single storied)
Time: June 4, 2016 1500 hours EDT (user specified)

CHEMICAL DATA:

Chemical Name: CHLCRINE
CAS Number: 7782-50-5 Molecular Weight: 70.91 g/mol

AEGL-1 (60 min): 0.5 ppm AEGL-2 (60 min): 2 ppm AEGL-3 (60 min):
IDLH: 10 ppm

Ambient Boiling Point: -29.5° F

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: 6 miles/hour from e at 3 meters

Ground Roughness: open country Cloud Cover: 3 tenths
Air Temperature: 72° F Stability Class: C
No Inversion Height Relative Humidity: 80%

20 ppm
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#F ALOHA 547
File Edit SiteData |SetUp | Display Sharing Help
HeoOxoaumo «YCTAaHOBUTD (1 cimmany ihemic:-.-' Ctrl+H
. t >
UCTOYHUK». OTO BBINYCK W3 TPEX  SITE Data: | OOIEE v —
o Location: MA Source ’ Direct... Ctrl+D
pGBGpByapOB, HO HET BCCU I/IH(I)OpMaLII/II/I, Building Aix Puddle Ctrl+U
o Time: June 4 Calculation Options...
H€O6XOI[I/IMOI/I JJIsA MOICIUPOBAHUS Tank... Ctrl+T
CHEMICAL DATA: Gas Pipeline... Ctrl+]
BBIITYCKa C IIOMOIIBIO OIINUKW MCTOYHHKA Chemical Name: CHLORINE
ALOHA. OgHako MOXXHO MOJEIUPOBATh -
3 Direct Source
STOT BBIIYCK KaK IPAIMON NCTOYHHUK. Select source strength units of mass or volume: Help |
B MCHIO SCtUp BBI6paTB " grams " kilograms { pounds " tons(2,000 Ibs)
«cTouHuk», 3aTeM BbIOpatTh «lIpsamoiiy. " cubic meters  liters  cubicfeet  gallons
TpI/I pe3CpByapa € XJI0pOM IIO 150 Select an instantaneous or continuous source: Help |

(yHTOB OZHOBPEMEHHO pa3PYIINIHUCE.
OTO MTHOBEHHBIA BBIYCK, IO3TOMY
BBIOpaTh MTHOBEHHBIN MCTOYHUK.
[TockosbKy XJIOp BBIITY CKAECTCS
OJTHOBPEMEHHO, MOXKHO MOJICJIIMPOBATH
BBIIIYCK BCEX TPEX TaHKOB B BHJE
eauHoro BbIMycka. Beectm 450 B mouie
xonmyectBa. Beectn 0 B moJie BBICOTHI
MCTOYHUKA U BbIOpaTh ft.

* Instantaneous source " Continuous source

Enter the amount of pollutant ENTERING THE ATMOSPHERE:  Help |

450 pounds
Enter source height «+ feet Help |
(0 if ground source]: IU ~ melers

Cancel

A
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Bri6op LOC u co3naHue OIleHKH 30HbI YTPO3bI
Teneps MOXHO OTOOPA3UTH PE3YNIBTATHl PACUETOB 30HBI YIPO3BI.
BriOpats «30Ha yrpo3» B MeHIO «Jkpan». ALOHA ucnons3zyetr 60-MUHYTHbBIE
AEGL (YpoBau OcTpbiX YpOBHEH BO3AECHCTBUS) B KaUECTBE CTAaHAAPTHBIX YPOBHEHN
Konuepna (LOCs) nna xnopa. Coxpanuts LOC 1o yMmon4aHuro.

r

Toxic Level of Concern

Select Toxic Level of Concern:

Red Threat Zone

LOC: AEGL—3 (60 min): 20 ppm vil

Orange Threat Zone
LOC: |AEGL-2 (60 min): 2 ppm  ~|

Yellow Threat Zone
LOC: |AEGL-1 (60 min): 0.5 ppm  ~|

Show wind direction confidence lines:

= only for longest threat zone
" for each threat zone

OK Cancel

Help
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[IpoBepuM CBOAKY TEKCTA,
4YTOOBI YBUJETh JJIMHBI TPEX 30H
yrpo3sl. Hampumep, ALOHA
OXKMJACT, YTO KpacHas 30HaA
yrpo3, KOTOpass  IPEBBIIAET
3HaueHue AEGL-3 (20 ppm),
Oyner YBEJIMYNBATHCS o
MeHblen Mepe Ha 1,484 sapna o

BETPY.

[e] Toxic Threat Zone

miles
1:5

\

0.5

)
=

f

0.5

__/

1.5

W
S

0 1 2
miles

greater than 20 ppm (AEGL-3 [60 min])

| greater than 2 ppm (AEGL-2 [60 min])
[] greater than 0.5 ppm (AEGL-1 [60 min])
— — wind direction confidence lines

THREAT ZONE:
Model Run: Heavy Gas
Red : 1484 yards --- (20 ppm = AEGL-3 [60 min])
Orange: 1.9 miles --- (2 ppm = AEGL-2 [60 min])
Yellow: 3.1 miles --- (0.5 ppm = AEGL-1 [60 min])
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JKCIOPT 30H ONMACHOCTEM

[Tomy4yeHHBIE 30HBI YTPO3 MOKHO HAHECTH
Ha KapTy ¢ mnomoliblo mporpammel Google
Earth.

C momompro xoMaHabl MeHIO Danm —
DKCMOPT 30H YIrpo3bl BHI3BIBAETCA JUATIOTOBOE
OKHO «JKCIOPT 30H yrpo3bl». Heobxomumo
yKa3aTb KOOPAUHATHI ICTOYHUKA OMACHOCTH.

Export Threat Zones

% ALOHA 547

File | Edit SiteData SetU Displa Sharin Hel
P play g P

New

Open...
Close
Save
Save As...

Export Threat Zones...

Print...
Print All...
Print Setup...

Cuis

Ctrl+N
Ctrl+O

Ctrl+W

Ctrl+S

Ctrl+P

Als. CA

In
Hour: 0.58
ours EDT (u:

AEGL-2 (60

Ak
Temperature
ration: 1,0t

File Format:

— Enter source location

" PAS — for ALOHA's Archap Import Tool

& KML — for mapping programs such as Google Earth

For decimal degrees, enter the value in the degrees field and leave the minutes and
seconds fields blank.

degrees minutes seconds
Latitude |38 |44 [56.07 &N €8
Longitude |77 |28 [53.12 CE W
oK I Cancel | Help
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CoxpansieM ¢ailn ¢
30HAMU Ha KOMITBIOTED.

HEOOXOTNMBIMHU

OtkpsiBaeMm nporpammy Google Earth.
C momompr0 KOoMaHIbl MeHro Pain -
OTKpBITH 3arpyaemM 30Hbl B IPOTrpaMMmy.

= Google Earth Pro

Wz Peagaktuposate

Bua WHcrpymentolr [dobBaewte Cnp:

OTtxpeiTs... Ctrl+0

Coxpanute

JNEKTPOHHaA NoyTa 4
MpocmoTpets Ha KapTax Google Ctrl+Alt+M
Meuats... Ctrl+P
Mmnopr...

OTknouNTECA OT CEpBEpa

Beixog

A Save Threat Zone Export File As:

& 3arpysku
B Pabouwnii cton

. Angekc.duck

4 Bubanorekn
™ Bugeo
3] JokymenTsl
(=] VzoBpaxenna
JW Mysbika

1% Komnsrotep

“! Cetp

‘I;-

b

m

. 354 Baur

Cucremnas nanka

AKADO WebMail
Apneik

CKpUH
Manka c daitnamu

o

avaria.kml
KML
15,7 Kb

m

Komnetotep
Apnbik
359 Gait

1

1 | »

Wma daitna: avaria.kml

HeT aaHHbIx AN npeasapuTensHoro

Manka: I- PaBoumit cTon _'J & [ oF B
P .
S =
HepasHue ]
mecTa
|| - . e
PaBouait cTon Bubanotexu CKpUH Home Komnetotep
ml-—ij
BubnuoTexu
KomnsioTep
it Cets KomnetoTep
Cem VMg daitna: Iavan'a __J Coxparuts I
Tun aitna: [KML File (~.KML) ~| Omvena I
== OrkpbiTh M
@uvl- Pabounii cton » - l #,I I Mouck: Pabouuli cmon o
Ynopsagouuts ¥ Hogas nanka g~ O @
3 Wsbpantoe Cers

npocmoTpa.

v {Google Earth ( *.kml *.kmz *.ete VI

[ OTkpbiTe ] [ Otmena ]
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Yellow Threat Zone 0.5 ppm =
AEGL-1 (60 min)

Time: June 4, 2016 1500 hours EDT
Chemical Name: CHLORINE
Wind: 6 milesthour from e at 3 meters

THREAT ZONE:
B Red - 1484 yards — (20 ppm =
AEGL-3 [60 min])
[ Orange: 1.9 miles — (2 ppm=
AEGL-2 [60 min])

Yellow: 3.1 miles -— (0.5 ppm =
AEGL-1 [60 min])

Model: ALOHA Heavy Gas

SN
ice

N JALOHA Sou

-F::’(M)'i'nt‘
e
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Cracu0o0 3a BHuMmaunue!



