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PACS3 (protective action criterion 3)

PAC 3 is the maximum concentration in air, below which it is believed nearly all
individuals could be exposed for up to one hour without experiencing or developing life
threatening health effects
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MEKONNND INSIND NONTY ISP JPYNY  NPTHHD MOV Tiya [ NNY
NODIA 5.3 PYD NINI) INIT NPIPNI NONKN YD) PIDM MIONNN ,DMNVPNM
10.3 Y02 qON )T NXI) NY¥PNI NNV NN MO NPNY INIMNX TN (N
(XY PNTINND NI PPND

ovwnn” nNona ym ALOHA 2 yn ,mvan »awon ,mpn 901 ()
2 N MPNN 0y F 07I0mR0UN MY ONIN 7Y 1y$Ia /DN DVITOIND
290V DIAND 77NNV INKD LNINTINNDD NPMIND DXNNA ,NNT .IMIY/M
NNV N¥PHRA NPHNA DT OINDITNIRVI MDY ORIN KW NN NNIN 0PN
79 72y 1N, D MNINA NN DX TINA AWND TNNN INONN L, (OwNnD D onond
STYUNRNN N NIY YN YTIN

Flash nvapn 4.3

IINDN NDMIPA MDD NYRYS TN NVIVAL MIMANIND — PO MPTI—NON NPIPN (N)
NI 760 N 112) NN NNVINNVLIA VY DXTRN XNOY IO D/MIN D) DY
NI 39 OV (12201 NNVINNVNI NI WYY NNYNIN NNVINIV W1ONT) MDD
)91 D7NIN ,DMNDN DIPNA NN DINKTD ,N22A0N NNVINNLI ,JONIND
NNPNIN NNVINNLN NN VY NONPRND NNVIY TIY DI TN ; NP2 JONMNND
LNOITD) D00 NOMP NP 1) 760 1 1A T NONND D0 NN — v
9 NNNYOWI NIMNIND L(TID D) XIND APY IPNYTY THPIPNN NINNIND
TOUN — 52PN (MDIPNI GX DXTPYIY 1D IPOYA) DI1NN DY MIXPIY HY »TIN
NND2 MPND ,NPNN IN) TPVIN NYTRNT D3N NN HY 7ODOWH IN NSNS
.N2>20Y (N300 NIVINVI INN DY DY TRN

SYTHNRN NN NP7 HY 09IV H2IPNI NYON VIV MNP TININ DWN DTN (2)
NI TN TINHDN NYTHY 12 NODIA NI ,I9INNN DINDYDN 1IP0I WIDY DU 1A
TENOW/NIINNDY N2OWI 100% D NNOYWNN MXPIdNY NNINY ¥ ('R NID)
.ON5 ...YO D) IR TR) TYNHNN NINY DV TN MNHD NOTINDI

NNDA DOINNI/ONOMNNA L(D7DINN DD - NWYNY) O’MINN DY ¥IONN N ()
SV DMINN Y7022 DOWNN L(PNDY N7 ,NNN T 11ND) M990 N»YYYNa
ovw puddle W direct »2y1m MY 1EAWVIN NI0D DIPNVI D O ALOHA
.MMM

AN AT IV NPXPNTD XND IV NININ NPIP MWD — XINN NOIWONDN 4.4

DYMNIAN ONPPIN DX IN/A DIPIDT D7//MIN 1IN NI NIV MIWPN (N)
MTA OMVIAD INT) NND DYDY TPPIN NPIPY DTR NI MBOYNND NIRXIND
DYVPON NN ,D2X2PN NXP YT .V NADIA 191 DINNI 4 PYD) FPNNTINNDN
23 M2 TNIND NPIPN GOY NIAY NXPN I PPN NN PAC3 5 070N
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0.2bar -y (N®wNN »>vNa MYn M132) SkW/m2 5 wap) >ovoN NN DY/OdNN
ENTINNAN MTL N NADN 4.2 PYD NP1 P ,INI) NPRNNA ,(3psi D)
911 12,9920 ,0°0¥992 NTaYN ToNna (2)
MOIIN NMIANDNN APY P NY 0T DN 179) W>n1 BLEVE »wy N (1)
— NN X191 YO¥aN HYW PN 1OV ; (DN 1 1YV AN P2 NIRT) ONPNRD
DNIYNA DNV YN DI NN APY ,0»VIMNDT KXY DMIPHN N*2IN2 ,0N
YN PN BLEVE Wy pxw Y55 (mounded) 7mdDy 0Mnv” mnad N
SV MONPNAD GUNMID DTN 2 DIDY ONY NPHRINN NIIPN 20Y 00N
MYNNNI VN L(INT DMNHD WHOAT DN DIRY ININL) NN Y
D»VITVD 1) MDD PNIANN MY POy — DNHMYN DIPHNI ALOHA
DOOTIN MYNNNI NINN MY 1WIN — (P 48 — ) 12 SPwna MY D7)
YPNIN .(1PNY 10.4 PYDI DXADN DMIADM LIPH NNI) ML OWYNPNH
DYDY DN 97972 ,09% 1793 X551 BLEVE W 1N 912y Dapnnw No>on
N OVPR NN INDNN NINAN VPON D7D DD 19790 /1N MIND NN DY
ON NI LPAND 12T ,MITD ININND NN L9995 NI XY BLEVE
2N 100 — 1 ©X112) DNV YNINND NN IIRY
1DWN LI9OY N9 IR L (Pool Fire) nasxn novaw swdanIn mNn (2)
L0700 7Y NNMAY INITINNGN DIV TIN I8N DINDN IPO NNON2
L ENTINNN NYTY N Ny ) NXI) 1 NIST 5w manxmnnn ©oa Dy
NN NN YOPN OPON N 100 — N 01»VP PAC3 »pnIna oonon 5110 opon
NP 935 1 150 >135 1 100-1 P
VYNY 4.4 4.30°9y0 NN — Flash Fire '8 VCE »yy1RY quNa (3)
N0 NNVI N0 IPNIN 4.5
NN OINNY 6 PYD) "ND0N 212197 DY VADNPN MY HIPNNTINND MTA (N)
.D»HYaNN OMPON Y TIRD NIPTPTL DY) VIDNPN (17 NIDIA VNN NN
TIVA ,NDY0 MO NNDY,PIN TR NYT IO 295 1PN DIOYINN I PoN ,NNNND
DN DMIND MNP JIPINY IN ,DNVYI NPON> DNLP HHI TITI) DINK DIYINY
AN Y PNY PO IO DD CTNN N0 15990 ONINI NN L (NNT YIS
, MDY/ PNNR DM WAAT) OIPNDY NON SPNIN DAY Td oW PITHN
MIDDN 1D MMINN TINA MNINNN N0 TP DI ,(PVVO XN DY NN N1IP
XD NIPY DX INNNN DO PN TIYNIV/POIR NTIPI'A ITTH) — 3TN
JIDPON 1D HY TPAINININ
NTI2Y MDY YIPOY M) NPLPIY MDON ,INN 7Y VOIMN ,NTIAYN ToNN2 (3)
TAN Y2 MY OOTNAN N0 XINVY NYY (11D 8 Py NNRI) GIS Mmdwvn Hmn
: (1) DN PIX0N XNNL .OIMNYN DIIYINI IDAPNNY NIPD 21591 100 — 1N NOYNHN
MINK D992 32001-4000 ;1301-2000 ;801-1300 ;501-800 ;301~500 ;100~-300
5w PAC3 pnan 5apnn , 0100 H¥9n1 112’0 TPiN2 Nvod ¥NInNa , NNNTY ON -
IMIND POV ,INK N0 TPIN) INK YININD) POIMNMDIN NIPON 15991) 1 450
NNV 199D ,DXWNINNN NV NN N 320 DW PAC3 pnan Yapnn (P20 10
.301-500 >0
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—n 01 PAC3 »pnand woan ,(pool fire »vrnan 1in»a) oooyn XY 0XwNIN
,2V9N07 MINNA OMIPNRN DY YIINN 2172 N¥N /M 0-100 NNHVY NN /1 100
9015 VIMN ,1Z07NND TIVNN NPPTHI NV VAN’ TN PN NIV
10N 12 ,3¥223 970 DNV IPND INAPY 295 .INWDI 11950 15991 NT NNV Y5
.GIS m591m2 MINM TIY MIMI NPIWN DN DY OWN DY DINPIVN
PAC3 m»195 —n8p oy 4.6

YOIV HD2Y9INNN IPON MINXIN MINND NNP 99¥D 1IN PAC3 79y Moo (N)
(N27 NP2 MWINN) "N DMY” HIWIND NI .V, D AVINKDN " NDPON
MWD NMIANODNN TV - 3 ZPNNOVINRN NITA DN 7Y VTN, INMN/NTIPI
DYOYONN N9oNa ,NDoN M TP Hoon ,PAC3 Dv Mywa 9NN 11D N9VND
SMVRNTIPIN DY WAWND MDY DN NMIPNY
135 MH902 9 71m msy PAC3 11y

PAC-3 is the airborne concentration (expressed as ppm [parts per million]

or mg/m3 [milligrams per cubic meter]) of a substance above which it is

predicted that the general population, including susceptible individuals,

when exposed for more than one hour, could experience life-threatening
adverse health effects or death.

(VYN NNV DINI DY) NYOITOVON NITIN 29D IN
PAC 3 is the maximum concentration in air, below which it is believed
nearly all individuals could be exposed for up to one hour without
experiencing or developing life threatening health effects

Ton NOYNY QN DY 5 MVPAA 555 7772 WP PAC3 79y ,100p9v ,wXTn
POYOINND 29P2 MM PN 1% 5 w7 \LD1 5 0mann NINa 00NN
.(1pN5 10.2,10.1 ©YD D) NXI G0N VIVAY) NAYNIN
N 010 MABOWYN YIWN .LEMPT 60 HY Movn Ny M1902 0N PAC3>9y (1)
MNAY ,NMNY 52PN NT KWL .OPIN ININ NIY TN 037112 DI VDIIVARND
ND NVNN TYNI PNNA 112N NOadON »ad ¥rHaber pin” X, HDYNI 1172
12N 11 39 M) T 20 DY NoOwN May PAC3 15 w07 nviap Ho5 7112
9WN T 60 912Y 57972 MN9DA MINDAVA NN, PAC3 79y DX PN YIPNNN

DAY TIH2 NIOMY IN IIIANIVY OMPN? OINYN .5

NYYPRIVIND TONN) D532 DMHYINN OIPON VIV TONNIHINIINN ,02TH Yavn 5.1
NYINDN NPIPIDTINIPITINY NMY MTIPI 0191 ,0°9¥91H7 P2 MIN’AN MIIN P2
NYIPOYN MITIPIN 1PN .NNITINNDN DY 7NPHN 7POINA
0292 (N)
2y 0wWw»D MmN 89 ALOHA nionw nTawn 20 4.1-4.2 ©¥Y021 NNIND (1)
DIPN TPRD THN NYY DINMN YDV DY) DIRY ,0217 DTN DI
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DMPNN DNORPIDI/D»IIIN DINMN D NN NNV NINNY 1N KXY 0119
ow»o nrnn nVONNY NNvan , ALOHA2 7010 900N NoYon TNsY
DYPNXI MY POV YTYNY ,1PDN DXVIVIN DMINODININ DINWNN NN
o) L, EIoYNnnN MY a Nooy XY ,ALOHA2 0555 t»X NDnnw)
TIPN/TIND 931 XIXD 11D) 91NN PVINN VIPRND IRNIND DIITN NV
mMNOM 5% Yw (instantancous release) TN NVOIYAD WINT L(MIPNIT!
912y N2D) NNINA N0 DNWN NONND OYNNINI MONINDN DTN
DMIPNRN DY YIONN N2 NYNINND NVIVANY (DMOINN O7NINND MIAN
AN MNXNYN NN MY DYMY 1NNV AN, NPIDIPN NPV DY VNN
NYXPI HY NN MAIWOND D) ,DOPNN DOIDYPNX DIPIPON MNIAY MYUPY
ALOHA Y N2>0)709RN »mw» ,MINK D201 .MVYIN Y230N 0’0NN DY
T NWYN DX (1PTNIY) D9 DI ,DX0IVA DMINIDINI DMIWIN NI
MNP MOV DI DN L(MPVNNN NPNIAN 2DIHN)  TAON N
AP 59 50NN 1IN DN KW PR NPOV/OPIPON

TIXPIO DY ,NNSYOVI NPHRNNN ,NMNNY DY¥a 992NN DXIVNN ToNNa (2)
772, 0910 , PAC3 5 mownd 1N 0 'pnan nax»n 5% Hv Nwwa nuds
NOAWIN DINN NDN IRY NITRNNND INRXIND DINNY DNHYNIYND NN YYD
NYN DMMTIV DX9IN NAY, TN NV NYIIN , D127 YAV ; NISNNDY
72992 MINN NISNNT P NITRNNN YNINY TOY MDON NNX I .NMI)
220N .5% — N NP DY NXTHNN NVIDAT PINIX 121D WININM DIPNN
9NY (N6 PYDA NININD ,MNS XY NAIVNN - MIMIANDNN — MIYD

TINNND OINNL,(10.3 PYD NI VIDOY YY) N2 INRMPOININ NN IXNYD  (3)
DN DMIPNRN NN MDD NN DY IR ,OTHINIPRY IONT) TYNRNN NAY 1pya
9,97 53NN TWRD VDY) YNN NYTHN NON —INMT NIPNN D) — NV
NOVN) NVWANY NN L,OPOMDIN NVIVAN TYN NN NPNA PIRND NOYY
L) DY 910 N2 THVINMSAY DI NN NRNYN NN NNV NN, MTNI MPT
NN MMANNDN ,THVNNPNT N0 217D MINNTIN TRD MDVTIN IMIRTIN ON
NN MNXNYNL TN D) Z— I Y,X OPXI NMINODININ JPNN NPV DY
TN NXNYNI JPNN NPVLO I DY O MAPNY IRNYN P TONN
D10 IRNYN YINOWN NIV N2 NN 97 IR IO NON DI — TVNnnn

NYIPOWN MOLIYAN PNIRY DTN NN D00 (2) 4.6 PYDI NINRND XD (4)
DTN M2 MPYN MIVN IMYNYNY ,TRND NP 1OUNY MYIYI XN P02 IPOWY
,Haber p1n> on»nnaw »n — 0NN ©XpPNINN NNV T 10-0 1N XY DY
DYMIA) ,MDOYIN PPNIN MIIYN MONKD 0»VIOXMPNN PAC3 »dyw Nnn
NI9)N NOPNN MINY 1SCAPA MINXDIVA DOWNINN WNRND 6 NVP DN
NPNNNI N DNIN AN MK JN IR 76 NVPI’A NN NNV
— N MNS HY DMIKPN DNV TINMI) MAOWYNN N2 YIWN PV  NSPNI
M (NYPN) NVPAD 7OMIRYY T 10 N AN OIDN) NPND DM (11 1000
ANy
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DOYTN DY NN TAY Y 1IN DINY SYININ DY NIINID NYYON ON)Y IwNa (5)
PYO HPNNTINNDD MT2 MONMNN NIRD) MOINX NIPN APY NOY NINNNDY
3oNY 6 Pyo NN — (3.1
0PN VAN 5.2
77, IITINNN NYIT2 VIIVIIN IIIRY ,MNNN NPIPNA DIPXIND N RYD
NI YONIN 12VYTH ON IINNN DINDN IPO MIXI THNN D17 DIPTI MIRY
VYND ONIWI DMHYIN DN MIPDA N TY HD RO NN DWNY 1IN ONNY
IMNI OOYTHIN DOYINN NWWI NIYNN 7Y INYWI YNIY INNN DMNDON IPDa
WD) TIZIN NNIN XY ,NT YWNIND D0N D201 PPN 181210 NN NMOWYNN
NMYYN MDD MO 5551 NPMIINDN OMND0 MIIWYN DINNA NYIN NPTN
ANV IOV DD NIIYN NNDNI N YW ININ YWNIND (V7192 ,119D
NYIPN SYININ NN N0 TANNDI NINND DIDIPY DIPNIN (N)
NN 7NONDHY DYPSIN DMIMIN NVNNAY NATPNND YD DN N9V (1)
(TN DY DMWY OPNPIAN DIPXINY PVINDT)
(D»NPAN DXPNI — IPOYI) NPT THIPNN PIONI IN 7907 NN NI (2)
YPIYY NN P2,1171902 NN .OMNPAN DPXINY >VINMYT - Dust Explosion (3)
N APY LINNTINNI MPY 553 KD ;092 WNINNY DM DN
DYININD TWNI MPADI M NMNRTN
1712 MDY DIMANNN DT DIPIIN — DTN Yavn (2)
on PNPTIMNX 0VIP) AMAD<30u-35u "Oya 7O»Npar” DOpsm Y95 171712 ()
PON DOVIYI DMNIDINY DTN 2D NNONY I DN DN
MYYNI MYIPNN MPIND DY DIYI NINY 19D ,0MNPIAN DYPXIN DY DN 5T ()
DINDIND MNP N9 DD TIT2HDNM) ¥ T1HY 2N DY DINNA PIAIND 1PN
ND 7PNPI9 991D DY 50 @ OY 01NN N DT DY NPIAN PN ROITY
DINNA DI 0T DY MISPID 0) 195,20 LIVIP YDy DX DY NHVIAN
...60-70 1
DYPOPYN DY (1NOYTH IN) VP MND IXMY NODY DMWY DOIPXI DY NIV (M)
NYNPIY; (2711 9NN DN IR WY : XITY) AMAD<30W5ya 0910171
INDN D20 NMON NI NOIY NPIPNA DXPXIN DY NPIDIPNRN NVIYIN
DNPRN DN DTND NION WP RIY, PXIIN DY NYHPID/NPNION NINONA
D1)7) YIVP2 DN AN 7NN MO NNNNA IV, PXIN) DN NDIY : NIIVTY
DNAN NONN 10% -1 TN NI >TIY NYHIN NOOIDN INDNY ,(NVI)10 K 21220 DIYIN
(1) NIV NOIMNY
OO MNY NPYPIN NTNY DDIVY 1MV respirable DxavN) ©XpXIN M ()
DM0N D7NMIN NV PNIPIN20 DY DYPIPON OPITHIN KD 7172 ,NIWIN NOIWN
Y572 D) NNYOWIN NIIWYN DY DIINNNN G DNMPDY DIPIND DITT NN RINNDD DIDDY
16 5>9)89D7 D7NINN MDIDNI ,IANON P2 ,7ININ 2T .PIP 20 >N
DY MT NIPNI R NN NPIPN N2A0Y DXPIIN NVIYY NN NI MDD (V)
DYPNINI NPXPIHY DTN NYIIP IWINOYW 0D Y1) KINNY - MWIN INDA TY -
911 DXWONINN HYON ,0791 DINDYITPNII HDH2 N2Y20Y MLVOAN
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DNPINTI MNPV VN — YINAN NN DI NTIAYN THNNA DXDHYINN XNITO IWNRA (N)
DMINNN OPRINT I DITY POND DXOIMIIN NN ODTIV IR MY NN IN)
.0Na

YNINNY DIDY DYPXIN NDAY DTN NN WY 9ININN DD "prw Dy voanna (V)
VININ ,DNDY MPNITY FYIPRND NNINN TIPNI 1M NPT NIY NIPND N
MLYAN DINDIPNRN NVEPIY NN I NN SYNIN NN D TARD NI’NN MY
3% DY ,DOD0YPRN NVXPID NN T ) PNRYNDY DXPXIIN YNINA N2a0Y
I2THY ,TRND 19N .NIWD IN/ INNN NINAD NTHVIND DIPSINN MND H5on
.DMYND DN NNNDN NINNN IDINY DPNPIN DIPXIND DN’ NIDN NP
DYPSI DNOYPN NV MPRY MY MHANDNN NN NPNOND VOIMN 19 D
("3) 6.3 DPYD NXI) TINNA DIXYMINN DIIWD INNYNL NIYNY DTN 1TDO2
.(1oN% ©INNY

NON DXPXI HY NN YWNIN DV HPYNN IPY — IHIMIANDN N1NIM DINN ()
WP NOD — NOND MY DN (ONY 6.2-6.3D0°DYD NNI) NIWN PO
DOWNI MPMNNND — (27191 DOAPIAN ,DMMIWI WONT) DIPSIND NPNNND
NYIPN MY IMNNY ANV 90— N N NN ONTNI) DOPON DONIN
(2O¥0 VNVND DN DY ITHIN NV DY MPAYNN NPLVINX NPIPNNPNYT
NP MY, 10.3PY02 NYNINN TNO-DNPDI DY NN IRNYND NHYY
NPINN 92 NHMN XD ,NT NIPNIAY ,VITY TN .OPNDYPN DPPINI 0PN
DYPXINN DOPIPINN MDY DTN M2 DY MPWNN »dwN N2y Haber pin ow»o
DIVMD NNYAN I NNNN DY T 10 HYN NN TUNRIND MDY NON 19V ,NINA
2PV NRDY (NOWN T 60 MY ,ND1D) M1aon 1 PAC3 oy

IPMT NPIPM IR 5.3

DTN 132 GRYIPNYTIN NPIPN RYNY N2 20 NOIVA N 11NN TINNN MT2 (N)
Y20 DY N2 PYOT IMIN D02 XNIND LY NYAVNN PNIN MDD NNOND YMIND
DY NOIWN DIN NIANNDN 29N PYDT 1IN NN DY 7PXPINDD DINND O7NIN
YMYNVYN P DINNY DIDY 12 NI TRIIN PNIND DNMNN NIYaVnn PnIn”)
, 772NNV 9D L(MPNITINND NITA OINN) 5.3 DXDOYD NI Y9N D7NINN Y10
P97 D70IN Y9N NAY 00N NIND NN YTID YIND OINDY NYIWNN SPNIN
X991 MIN DN DPMIVYD DIMNNNN )

DYan NN NN YMOYPA” DAWVIN PN DXPNIN 1D 772NN NTIAYN ToNNa (3)
NI¥92 OPNONY DDY NN POXUT D’NIN 0NN NV DIV NTIYN IND
VoMM L(VCE mpn pyn) msy 5m0 10 mnad /m mavy 1 pmann
I72NNY Y9, TAR 97910 TN INTNDY) DY 29N PYDT D7HDIN DIM) MINNDNIY
TIPND OYND 0PN MPMT? NPRD OININ NYY T2 T (D217 DDYINI
YT TY) WHIMY DINNK DIIINNN I D’NIN DY DIXTTIA DIVINN DY MTHN NV
OV TINA 1M MY TN OTHN N DY TN )N DXPXIN NV NIPNY INA ; (5%
2%¥5 DMINN) 5.2 PYDA ININY 295 ,NIWY
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ZEINNINNINDN NNV MNINIRN NPIPN SN MNIANON .6

SINDLIRD NITA VTV ININ P9INND TN IPD YV XMIANVNN PoNN 6.1
DOYWNIND NMIINDN OINM 551D YMIIANDNN PONN /2 NIDID N NMITD 9NNHN
TN ,OPNNNRLNN DXNIND NMIIANDNI NNDN MAYNNN O) NI 00N
DMV DINNOI MIN NI NMNOY

TN ITIDNNN YHNON 190N I POV INPYI DNYN DOWNIND NMMIANDNN

6.2

YOININ NIV .1 NDAVA PND Y NN, IMDYN NN ZIPNNVIND NITA 12O

220N M PXONY 1N PNITINNDN MT 3 YDA NADND ONMNN NIV DINMN

MY NPV [ INTR MDY D915 XD ,7292 NPLIVY NPIPNI) NMIANONN (N)
IY/1X1075 1 NNPN PN MO DY 7172 ,(27D)

7907”7 M INPYIY ,(5X107%) DXPXI NV MIANDNN NN NNANA IPIN ()
NPNNN NP APY  NVWAN MDD NN NIPWHN LIDTINNN 7ONON
DN NONYN — 927 DY IMDI) DIPNINN YONND/NIANND

MEONN 03 M, T8N MO Flash Fire —y VCE ,Flash nyapno nyyanonn ()
JIPRYTY NIWIYD DYDY NODYN

1 nbav

02V 11950 MTNPHI DIN SYININ NVNRY NPMY MNHIANVH

mHyn

(yr-1)18 CPR

OIN VININ

PN

on

NDYID WP NOD ,1HIVON MIINYN
279 TR

5x107-1x10%¢

17

flash

5%107%-1x107

m 1IN

YPADINLN YN TOV
NISNNDD

5x10™

21,12

OPXIN - NIV

5x10°

D]

MOPN IPN

DXININ MNXIY NN PTINN VININ
3.5-33.2 DPYD /N PIVNNI,32) 2N

1x10°

WIT - 9955

) 9999/999) MINNIONN

u

3x107

59°0 NN NPV TN

5x10°

NN 95592 7' 50 9N

O»P RI/ANP PTI — NN NONNR

1x107

YOMIND 173N MINXIDND

0>»1Y>71 0NN

1x107

BLEVE

O O N o~

NI /N YININD 7DXaNDN” DVININ
UIN TAYW — 3.9-3.11 DOPYD 'N P9
RPAZARFZAY)

5x107-1x10-¢

Pool Fire

10

5135

x1073-4x1072

UVCE, Flash Fire

11,12
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PO HY TNPNNHINRD ,NNT DY TN .as 15,999 TI72,1N2AVNA INDIN DN AMIANDNIN 6.3

NN TV LZPNNOIRM TPINNITINNDD MNITLY D0 ININY 293 P9IN¥NN DMNDON

VYO PND .NYAVA DXWNNN DIIIWN DY MMIDN MNRNN ,DOTOYD ,A»N oD

NPSPIOTINN

IPN 2PY IPOYI) NMY MDON O1HIN D/MIN HY MITN NV MIANDNNN (N)
MHINONN DX ,IMN P2, 00030 MNR DT TIY .MY/5X10¢ 5 NYAP) (NMOVXIN
WD X290 25T 1IN 53702 NI YITINND XNDA 533 YPIDINVN DM MIVIOND
VIPRND NOW Y PADINLN DN TOWD MIANDNN NX DN (NYAVA 5 NNWY) Hyona
NI972 T2 1IN VNN YIPRND INXINI XYW T3 TOVY DIN (2 NNIVY) MPNYT?
.N2>209 5% SV MY wa MTHN NVIYAI

VAN TIVY NRNYNL NNNAN ,DONDIVN DIPXIN OIPIPIN NVIVAD MIANONN ()
,(N7201M XOM) NPIND MIANDNN APY JN ,MY/1X1075 »105 (3 NMVY) NYava
TIMI) ONNY OOTINNNY DTV 2APY 1N ,DTINNN 7Y N YWNIND MY
MY/1X107% MIANDN DY MY INONND (MIHIN NPNPHRN OPNPMINYD
IPINTNN OX APY — POV — 3N 20998)n70 OMNON PO DY Wpna
NN2N PT APNI X2 NNNRIY) XY YININD OXY IR MNP NPMIANONN
NIV SYININT VOND MIDYN NPXPIAN NN ON (N222DY DINDYIVR NV
NN N5 12195 PNAYN2 IXDNY MIANDNN,TI D) TN D) D1VININ DIYININD)
SPPYTY PPN MIANONN

IPON YY MIXNLVIND 2DV PIYN IRDNY NPIINDNN — NT XYY D1DDY ()
(yr1mea)yn9asnn
1x10-¢ — Pool Fire (Pf) (1)
(SP Py 5x107¢ — N2>205 5y YW IR nvva (2)
1x105 - BLEVE (B) (3)
5%107¢ — (T6) 5292 MNNN N NN DY XoN RN NVDS  (4)
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Calculation Options

Select the Spreading Algorithm for Downwind
Dispersion:

* Let ALOHA decide [select this if unsure)
" Use Gaussian dispersion only

" Use Heavy Gas dispersion only
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1000 — 13 NY¥NRY 7n091971) ALOHA 1390 YW 75113919770 08y - 992333 .(27999)
o9nx 0PN flash fire PN 00N 97MN May avnyd (D1 IO
299 POV AUNI D’NIND NN DY NPYN , 008993 BYPIYT D7NMIND DPVINDIN
DYIRNNN DWN TPINIX NIVaRND ALOHA ,0n0n ©7mn 72y OX 9000
YN — (MDXYIN NMNNIND qONI) DI DIPYDT DIIMIN DININNN DMNIDY
2 YN PN TN DX .NPVINTIN NIION NN IAVINN AN POPYTY D7)IND
21 NADI DWW TIN 191 970 MNONNN 29> aviny — ALOHA

N293) 7957 919N 5997 NOW PN IN DIDIPIY 1191 DINNDN DIIPNA 1NN
4713 60 — 1 N2 DNYVY PRAND NNPIY DI
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D"N2'20 OO0 21N NN ,N0WN

,NTIN DMNDON IPO PINXD O1YNYN THN DMDIDIN NVONNN MDD 1D DY IWNX (T)
NPNNN 3-N NNN DD 7N2Y ,PPNY 3-8 MINDIV DYDY MNY 3 PYDL DN
DINMN SWININ May D) direct release NONT ,DINMN YWININT YOV
tank -1 (59 3.2 —) 3.1 ©»yo N2y D) puddle ,(>>¥5 3.6 -1 3.5 3.2 YDA
(999 3.7-3.9 DXYD MY ND)

19957 > 1RY 997N NNINA ,NINN ALOHA non — 0in» nyapnd qwna (0)
Y0V HY DPNIND -NMYLHY) pool fire n»apn 0y BLEVE mbayna oonyd
(O MmN 55NN BLEVE v oNn 555 7972 ©9919) 005 190nInn N»Ipn
D97 ©IMIN YN PPy wNINNY MM9N BLEVE nyapnw 189 »NY 18D
,01271 Y2V ,MNOY ( pool fire) NIXNND MIYY TIYa NN DIIINN DI
NONTY) DIV O¥PIDT DXAVNIN DINMIN HY DO PADINVN DY9II2 DY WNINNY
DY D292 N NI V) HY DMINDY DMPADINLN DI IN 9N ) DN
005N LYY PPN

POVIP L P2 O 0N VY PPYPINA pool fire NPIPN - MY VI PPN ()
nyYMNY oxnna Mavinn ,ALOHA mona 05553 0N Y95 7172V , 00NN
V9 YPPINY NYT HY MODIAN NN .2V NODIT VINVNI NA¥ADN NN TIVNHN
NN NP 90V NN TIN DINMN YININ YO ,D¥PIPINN 22597 - M0N0
,IUN,7(2015 ANI29 )70 LX) pool fire 1PN 01NN D0IVINIL DN
VPN Y92 ,OXPMINND DNPNN oN) NIST msbnnn oovmndx ov» Andn pa
.pool fire »2wrnH

MYYNL DXNAN DI DIPOIYT DMININ NIV 591D N NADY ,NIPN D01 (V)
3.8- DYDY DRNNA MT — INK IX N HY9NI DMNN DNV 935 — YN DXIMIN
MAND NIPN DI HY VRPN TPON YIXII THNN MTH DINX D/NIN .DYY 3.9

DNVPNII NPIPN 5.2
DN DXWNINND NPIPRII/OININNA INN P2 DNPNIND 1D NOWYN DYIN (N)
DYININD YN (TVNRN MIDNNY) DI MIXINI 1N ,09P21)70 TIDY INX XM ToNNa
D»MN D¥IYNN ON DINDN DXINN DAY DN OIIHNNN NI .O1ND
MN5N , 08N, NNV MNP DINVPNIIL DOYNINNN (batch processes)
Y1) 2NN 57T — DN .IPXPRIIN NI DV 135 55N — 271 AMIND 18NN
IMNNY TONNN YNINN 12 NVPNIIY PN DOVIN DXANP DTN — P8I IN
TN D27 DMIPNI ,MNVPRIMID DMINNT OMY DXOVNN DY O/NINN NN —
ININN DX OIDNDY OMY DIXDNN NVPRIMIN DN DIPYY .NTHNN NYNI
NIIND NTION DY TUWNN 20NN 2 IN DY DApNNN
IUND P70 16 9N 12,8 4 NPND DMVY IIND DINVPR DY DMIMIN DN (1)
NO 2 — D NPNY VY NNNX MN2 DINY NPINNINN TN O7MN MND
IV 4 GN — DONINP DMIPN
SV NN N2 DMOY APY XIND9T MDD NPNY MWY DINVPNRMIL NPIPN ()
WPN DMNVPNM NIN NPIPN .27 YMI MOPN ,0ONND IN/ MNVINY
DX YNYA DMNVDYVPI OMPPYN NMOLPNIIL NNIPPI ON MNDN 2PY D) 122
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(1) 51951 N1 IPOA NVPR NI DY DINMT NPIPN NIIWN TNSD NAYN DN ()
MO HPNIPA/NIMM NOPN L(NND IN NMVIVNY DY) NIPA NYPN APYY NNN
=) 20N XY, TONNT MOPRID DIDNND D7NMIND /NN (YN DY IaW IN NPSY
DI VNN IITH ONX NIND VIPN 2APY ,NAXADY NV T NISNHPY DM (2)
— PN A8N2 VAN YT OX .direct D1TIN2 ALOHA 2 w32 o nn
22 NADIA LNNND WD DXYINN PNPAN IN OTPNY IV

2IVOND 9PN NN — XY 292 12100 ININ XN NOVPRAIL PONNN INN OX (1)
INNIND PNXA PAC3 >11o) D) 1awind [,9oy0 VNN |01 TPSNN NVIYY
9T P2 MNAND NI DY) TYNNT NISNN AN ININD NIND THIXNN NVIDN
(9295 (M) PO VNV PXID

MPMT’ NPIPN 5.3

VPN YNINND N2 ,1IPN XD DT NIPN ,NT OO0 IPD HY LOPLNIPA (N)
2) .97 930 DM PPON IN NXIN NIND 1) N9 29T 99N HY DN YUY DN
121007 NNV DMINNN DIDNDN DINMIN 293792 NNN NN YNAD DY 9TNIN
DION TAY NINIAN ToN YNNWNN Y HY , 0N PITO N ,DNDMIP NN YT TY
959192 VXN VIPNRY TAN 9792 YIPN P2 PHNN NIYAYND GONI , NINT .NINNNDD
NIVIY N2NN PYN NN 71DI0NT NNV RIN O NNNN,INK XN 29T 070N
Joyan 555

NN MV DM NIIWNY NININ INNA 25NN VPN XD MPMT” PPN (2)
NN DY NNDNA MINIY 1NN RY 12OV NN — DY HYIN YD May 9N
PO TNND NIY OINMN HOYONIN D DY TN TPDVNVIN ,NPOYIN 19 OO
ToNNA YNINND DINOYN DINPN DIV 9315 D50 3 PYDa VNI DMNION
O»TIN DN 31 — ) ;2K DXWNIN LYND ,DIYIVRN I TWURD IPMT MIPN
919N TOIVN NYNOY NN XINY TI2 YTIND NI 2N WNIN NPT 7PNy
959D DMINN DY — MLP DINNX — P OIND NNYY P PIDINLN YN
PYDI NNNI ,IUNRD 5% — 2 NIIYI N 7PYPI IJIDIPN 2N NDIADY VOO
NVYYA VPN ,22APNA DM MR TONND NINNY NTRN NINNNDD TOW> INUN 3.2
TPLINN TIPN 7Y DI INPNA PTIN NIN O NADY SNPIAND PN

YNANN/DIMI TN DI PIDINVN D7NDIN YD) 1PN ,NIN YN MAPY 1NNY NN ()
92T .X90 PYDT 1/970) D292 NINA VPRI NIRNIND YA DIDIDY ONPIAN PXIN
070NN NANN/DID P TINDLY NN NN PYOTN D7MINN NN (1) MmN
DINA IPOAY AN POYTN DYMNN DY NPOPIVAN MNONA (2) SNPARSIINN
NTIPIN Y2197 OPTIN NYIAPA MY»ON (2) —I (1) -5 MAIWVWNN, 1D IOW NPYIN
DNPANITIN D7NIND NANN/D7D2 DY 1NN PONX TYYW ,XINN

Y911 D71DIN D29 YOV AN 29T D7NIN DN (1H2) DIPNINN NN NPNN 2 N2V (T)
Y PNINND TIT PNIND NNNN SNPIAN PXIN D7NIN NIANND/HIMN D) Y PIDINVN
1OWIN DYPNIND .22¥D 32 DIND SYININ 295 NTM N2 PYDTN ©/NINN D010
INNIND NN 92 NNNN NN PXYTN OMNN WOVY NPNNN NNINA
TNT m59ynY ORNNAIAVIN PMDXID DY WAWNI INWDD 72239 IN MINN W PNN
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092 97N 93 DY HOLVLL XNY DY YPNIN MM Y N IWN OIN 97y Equivalence
D72 NYNAD — MLMIIN MIIDN 13D — OINY ONYYN 0.2psi I YV
LDVINN MIVY DY MIINDN2 DY PIDNLN

DOYHYAN PPV NMINY A0 2 NP2V DOWNNN DOPNINN NIND — MINK DA (M)
YNNANND/ OHINI DD DMOPADINLND DVIMIN YO GN IN 2 DNA DO NY
T NIPNL MIAYNNN DV TONN2,((2) P70) 97735 PNNN NN NT NIPIAND
209 VNS

N ,YNINNY DDYY 3 PYDI DXVNANN DINMN PYWNIN INY DOV N0 v ()
NPNYY52N 07NN NANN/TI3 P PN N2 ,NDM NIAPNA M MO NPIPNA
SAYDD MPNYTY MIPNL 2ANYN

2 NYav
099593 NN NP TY 9N PIYT ©/1HIN Y9919 BTN TV (VD) NYaVn YoNIN
029V N9V DIN 2993 MUN 1NN Y, 071NN 299281/D0999DINVN

()v) 722 y'o11 2770 0"nINN non | MJ/kg no"w DIN

50-80 | 30-50 | 20-30 | 10-20 | <10
255 215 185 155 | 90 >40
230 195 165 140 | 80 25-40
185 160 135 110 | 65 10-25

D700 DY NHINR/NIANND IN ODT D700 DY IPIDINVN D7) NINSDIN : DIDD (V)

MNON YY) 1 1YV WD NI M PPOT N DN YOP PNINI PNPAN

;3.5 — 1 3.2 DIN SWININ DIV 39NN (NN PXOTN ©’NIND DY NYIWN DIN
JUN P20 217 MY, NNNNNA

SCAPA mn51v1 8/ ALOHA 11902 D80 DNV O70N 5.4

NM902 DY DPRY DINDN DMIMN MZHINND D 2DY DMNPON PO ToNNA (N)
OWYNY HUNRIN VM9NI ADD nrspnoa wpnwnd v v NIpna ALOHA
(" NODI NNI) DWW ONMN NN YT Handbook ,MSDS Tinn

NP P9VY INX PN DI11D) NXPN MMITIPIN DNXR NN NNWY TNY P> YD (2)
NPNIN IN DT NITI MY MYIITY NMIRNNDI (VL YN DY NOW IN NN
03 NY9917 MODIFY 089 MySnxa nwy» Nt )Y .N2200 NNND TIvnn
SYNIN VAN NN

NNTING DIDID TN 1123) SCAPA mindavn npo» PAC3 o7y ,npn5o1 ()
071N .(2016 '8N SCAPA mxvav SWRev. 29 2 D)W DM TYN O¥IIWN - N
PAC3 5w Pnnn 79y ay nmnd TN 1 — SCAPA mINDILA WM 1ORY
92NN DY PIN TR MIYONNA ,PHNN NIIND NI NPDA ,IND» SINDN TIVN
T

DINMIN MXND OMINN XI9NN OOYNI 1D 171NN NTIAYN TOoNN : PITY NIWH (T)
99072 DY DPNRY (DO PIDINVLN DYYINHI DD DY) D1 DNNDN
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DN MDA NINNY NN XD 0NN 010 wnd NNy ;”ALOHA
NI991 HYaNI INKNI 9D NOY 792NN ,)D 1D LDIMIND DOYPIV/DMID
3360 2 W9 OPX WONT Y95 PAC »y DNY PRY DOV RY O70IN
M 7Y DY 1nNY 7170 .SCAPA mNDavLa D8N DI90NN ©X9INN
YN D9IN DY MON VIYIN NINODININ NDAN DTN NX v nn»in ALOHA
LDOPIPON/NPOV NNNA DMIIPNN 22 DIONHND L(NT NITY ...N9DY D) NIXA)
955 1NN KD DAY DMININD YN .0IDNN NITA PVIAD PPN NN XY
DYYDA DXPHRNN DM2DN NN — (NIVN2 NN KXY YD 7772 19R) PAC »dy
DIDNN MTA NV
DXPNIN VPN 5.5

DYN 57972 ,01050 DOHYHNI 2D DMINNN PN NN AXNI DINDN DININ (N)
D’29V) DN DY NPOYIN DMND MIIWYNI NININ 29N NMIVNY #D¥IN
DY ON D7NDIN 1PV ,NPTNN D T30 PN T A¥NA N0 DOV IN MIYNNY
(12177 TIPNI DNDIDA NIXD IN MNNY) YINHD INA NIV ONN NPND
D101 N2220Y MVLOAN DNYY — NMDN> NNVP DINN — NPIPIAVY 19IN2

DMV OPXIN P2 PNIAND W, NPIPN N2220Y NVIYA HNONIVID N1NIAN ()
277991 DOIINY/DMIVNN DIPXIND .OPNPAN DIPXII P2V DTN HY NI N
TR IO NIV MIPNA ODYPRD INMYNIYN NN POINND DAY DN
N9V YN DIIDYIPNN NNINT NDNIDN TPNDDIDITVN NAYY DMWY TTND)
POPYN (T0IP) DTN P2 D12)N) XNPAN 2NN DOPNI,TIN .NNINNNN XY IN DY —
,N2>20Y MINDY (NI 50 MA202 N IPD TNND YIAPI XNPANR NOD HNPAN
1279N) TIND NIXD PN OPNPIAN KON IYNRND TN N27 NN 001270 Yavn
9PN

,TIN NOYNI AN DXTPYDI NI 20— TY DY 0P DIPXIN DINDYVR )OOV I ()
NN HY DOPY DXT27D ,NNOW) THNNIA ,0TIN (respirable) 0PV O¥AWN)
NYNI2M NI DT NOVN DYDNI DOPMNML DOPT) NN TN ,NNIWIN
D NPN2N) NOIPRI HIMN> PNIPMI 20-30 TY SY IVIPA PXPYN TPRPTIIN
NYNIAN) MNDIPRM (DTR 12D N0 NIPNIAN) 7OV’ NNINNY 1IN — (N2I0D
.D>TIONN LYNI ,(NNL TIIX PVINNANV NI

295 YyapIv Y95 ,N>20D NVIYAN NPIPID DV NI TNIN NN D210 DY NINRD (1)
.32-12 ©WONIN MY

— (DN DY 1 N¥IIPA NI NHTIT INDNI) N9 NIN IINY PXINN DXV ,WITD (M)
D1PNA .NATINA MM NPXEPIN MMNPNDIPNRD DIND NODY IMININNY 1IN
,0NWI5 11970 TPIA IN HYINI W9 ONR) NMION NPVYYNI NYDN BTN IIND
Y¥ONN D) DOWNIND NI YIHNN,)OV ;1912 NIPN 991 PIN TN DNV IWY»
MMYAY NN DNIDNN DONODYVRN DX TIOND OMVY/DIDYN [ )INNN
112 NN NVY/NDY TONN DN DNNON

DOYY992 D’NPIN DY DINM INNN 5.6

74



NLY OX AT

D"N2'20 OO0 21N NN ,N0WN

NPN 027N YIVN) MO0 NN 1IN NADIA NYNNN O/MINN NROPWN DININ (N)
68 12 DIN9NN O7NIN DY TN ANIN PN NN (91955 N> NPN D)) NOD
DYRY DINDN DXIMNY RTND NNIN )3 ,NT 0D P02 DINTIN X9 YOYan
.DNYY NPIPNN INONIVIY NN ,’DIDIDIND” DN 1T NNOWIL DIWNN
,2OV0 1 () 2.2 PYD 97y ,5¥912 D7/MINN DY /MNIVUNIN NOOIN INRD )0 DY WX ()
NI 19INT ,DODYIN MINNA DN DAINDNN DININD INY I IO
2990 07NN 0noY PAC3 My nmine .1
MN— 30°Cn NMI) DONYY NNMNIN 'PIY DPOIDINVN DN DI NIY .2
nLVY (1) oM PAC3>2000 ppm T (X) : DXRIND MY DN DDPPNN T 9D
1IN 7PN2 PAC3 >pnamn 03y avnd 798 PR — 9710 100 > DNOY NINNDD
PAC3 79y (2) 92 0 8 >TNN YoM2 oMNd (X) DN 070 DTN NI .3
YNNI INHMYT MIPN 2WN TN 71> XD — PAC3>2000ppm 0»pn DndY
9572nY) >OMDIN DMINN YV TTA Y2 T2ITHY ONINA ,NIND ; (2N) DN
(D910 D921 NNON
OPSM MY 4
PN MNO2 PN (PR/001 /N2 PAC3 Ty Ty Yo —nvn psm .1
D112 MIWNL TNY PR — 8 DY N (MNVI) 5270/ NANNI NYNN

PN
11600 Sy N9 DXIYN TN DN 970 — NPAN PN .2

MRHND NISN .6

NI 19IND NNNIN ONDN MWD MNIN 6.1
NINRI NNNIN 27N NYNN NN DINMT OYWININ 97y, 021D MDY MXNIN (N)
N DMINING DYDY, TPHIND DD NIIYN YINID IWINOY 19IND
GIS nvraomnn 0w» TN 20N P L,YHAN DOINHN DND0N NN
M TPNN
ToovWY (3)
SYANNY 19IND 1I1DPD YTPIN 1T HYON 5O TPININ NIPNIAN - 71D 10”7 .1
19INDY NDY0N TP MNNY IOTND ORNNA ’NID 23D 1-4 M1y 18P
NON DI I2ATA NVONNN .TIYI MITHN OIPIY OYaNn NLVYI DNV
—IPOY2) INPA NIPN ITHIN NTIPI IR OPNINM HYaNn 935 PN TN Hapnn
NI .DNYY 7NDP0N 1IN WAPY ,0MVIMDIN DPNIINN DINVININ IN
TN NTIND I IO IIID/3II DY NI T NIDIT NINTY VIVIVY
Y9107 N9 7Y IV N2 NIIND NN NIYDN 21D 1PN YTPIN
MDY A0 DOPTID WY (PNY 3-8 mnvav X)) PAC3 cpnan 2
DYNDN DMNVIANT MIRNDIN IR/MRNDIND WP NID ,0MVN 7DMND0N
N2PON YTPII YD MY DOYAPNNN DIPNIND 1Y YN DOPTI NMINNA
YT, 1ND0N 1971 DY NYIIIN DINNA DI NN 21390 7Y DNV
JNNY PNOI0N 199N
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N2IPN ITHIN NTIPIN ONIND DXPNIN P TN 3-8 MNDIVA VXY ,NIPN YO .3
;(DPMDN ONVINT TNYI RYDNY VOV IN OPN DIRNNDI YY) N2
OV, N9 MY DIXOPTIN AR VVLIYD TNY PN KD IPDN DY DNYNRIN D2AOVA
.GIS moaynd paon VYR YWHYY NN DY DPTI) 8027

1M D(4) M8 281 May 10 ,0p1n0 9922w PAC3 pnan 280 9mno .4
P°y2) DXYY NN XN F(2) 280 Tnn Xow ,ANamn 1o ; F(2) asn May
MXHND .M MNIN D 1axna mnnNn - (7710 37 S NYINIVIDa
2N PNND TIVD NIY NHAXIN 3-8 NINJIVI

172 TUND P93 1PID 159 D 1Y H¥Y 3-8 MNDAL NAPN )0 DY YUN .5
VMY PIN XD L(ANY IN) NNNDN NIV ONIY NP0 21099 NONMY

PAC3»>0179 pNn9n DX NONON ,NN01 7PU¥91n N7207 Py NN 9 nbav .6
NIPON YTPIN 190N 1PX TIN PVIMDIN NIPON 15391 /N 100 DY DONIVINA
SMI0PNIMN TINA PAC35 0n9nn 711900 10997 Tina

(3.1-3.2 ©Y9’¥D) DVODINVN 0D , 091 — 3 NYAV

N vwNIN ©7PINN on
(') PRIn — 28 (m)ypnm—1x | mmnd CAS oV
)

(3.3-3.5 ©)9’¥V) DXPYIMN — 4 NYAV

YN YNIN /MINN N
MMpPIn =32 | (M) pnIn—22 | (M) pnIn-—1a mns CAS ov
()

(3.6 9°¥9) DINVPNIY — 5 NYAV

mayn Y'NON OIINN on
(") pnIn - mns CAS ov
o)
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(3.7-3.8 ©9°¥D) XN D1 , 0899 DIPIYT XY O — 6 NYaV

YN YNIN VINN Xv7a)
() PR —21 () pnmn—17 mnd CAS ov
()
1(3.9-3.11 £29°¥D) DN DIPYT ©/IMN — 7 NYav
mayn ("1 ©PNIN) N YNIN 0NINN N
ni?w1 | Pool fire | 2BLEVE | UVCE Flash | ™2 | CAS ov
fire | (MO
YONIN O) ,NYIV2 DOWININD 5-D G0N, TIVNY W ,XNDA 53NN A P07 07N YW Napna .1
PYO NN . TNOY N0 nnowM (flash fire 1 9>7an5) flash npn, WHINT) 6 NV 97y DINM
0N 28 — 1 N8 MINDAVY DYDY 3.12
NN DIINN DN DY T O7MIN NAY Iy AW .2
'N8 NYAV

flash 1995 — (3.9-3.12 £9°¥D) \NY2 DY DINIDN BYPIYT V1IN

mavn ("2 D’Pﬁ'\b) N YININ oINN Av)al
ni'7'va | Pool fire | 2BLEVE | UVCE Flash | ™02 | CAS | OV
fire | (MO
’a8 b2V
959N HPIN —(3.9-3.12 ©IYD) N\NYA DIYTINA DINIDN BYPIYT ©/NIIN
mavn ("2 D’Pﬂ'\)ﬁ) AR224amh] oIINN Av)al
ni'7?'vn | Pool fire | 2BLEVE | UVCE Flash | ™2 | CAS | OV
fire | (9
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() PAC3 >pnn 1990
) ekiv/
800-9002 700-8002 600-7002 500-6007 ) 'on
5135 | NTINYA MmO NIV 10N NIV 10N 1
nMpPn
3PAC3Y 3PAC3Y
R R A (TR A 1o I I 2 1 D1 B P 0]
LMW LLNDA0 | DY LY
2
3
4

STAR Y9N N0 MO 4Ty 1150 ,ImND .1

200-300 NV DNINNN JONN — NONTY .T202 NONTI DNNIN DMIVIAIN DIONIVIND .2
MMMV NINNIN PN DN ,)2199) 500-600 - 5 NYyPYW> 200-300 — N "NNAP” 19NN ;owNY
TAN 11270 19719 N2Y D NINN N2 PAC3 9y mwiann Hv ,0»N%p DpNn3a ; (01N
21200 7Y DY 127 DODNIVIN NN IWARNN 1NN DIDIT) DNV 97y

19991 9 6005 500 P2 PAC3 5w 059y 192700 3-8 MINDAVLA DY NN, NOITY 091D 18D .3
A(NOND MMBN N9 1210 NIN) ...V ...NDAVLY NN — NNNNDY ; NIOON

209N DY NYIVIN TPXDOUIX VINIAT NNND YION DN JI9IND NMINRIND NN 6.2
WAUND DNOYN NIPON MNPN DI1VINN DO NMODIVIINDY T DTN DMNIDN
oYY

YNINA POV N2IVN NPNY IMIVYYN) TN NPT TINDINIRVN NOYINA TN OINPOY 6.3
NP555N OMD0N MO TYNRI MPHRNN 7MWVINT” NDAP DY P IVY» (NN 19N

POND OMWYN DPMNINDN OXIIY DY DMWY D) WPV TPNNOUIRND TOoNN2 6.4
LDMINK IN NON DN HWNIN

N0 73991 1 0-100 NNVIY 71NN DIDYINI NTIAYN VIND TONNI : PITIY NIYN 6.5
2792 79917 NNV DININ P9INNN DINDPON IPD HY LOPVLIPI YYD NMYHWYN PN
MNNND NNIN DY DTN DMIPNI) DNNY DOYYINN DINNA DMIPNRN DY WI1ONN
95 72y 712 NIINL TN LD DY TUN DN DMIVINI NP 12ITN PN — YN
1301- ,801-1300 ,501-800 ,301-500 ,100-300 :("12) OXNAN DNV NDDN MIIN
DIDNN NYT2 D201 NN .2000-4000 ,2000
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D9INNN DINDDN PO RYNN PVITND TI9) N YNV ,WITIN (2014 N91) 79Iy

40N — NN ,(DOY9 INITHIND YN0 TP IONT) HYONa 079N JPNN YD 1D DY IWN 7.2
9D 19 YOMDIAN TAN DINMN YWNIN 510 D) — DOYD NMIY DINMN PWININ D1HoNnd
21N DYNND TIVNN 79310 1IN MOLNINN NPNIND

DNPNNN TUND ,OY92 11920 1999 Y5 91a¥ 10 192V VNN NNXIN MNNIND 7.3
D901 ,(NT NITA DNXINND 7)1DP0N Y TP 1IONT) )N1IP0N 15D TINA DNINIDN
SD0N TP DY INMDIN NIN Y ITTIM NXPN MTIPI XPNIN OIPND

10 hoav
N1990 PN
('0) NP NTIPI PRI NN 02NN on
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No Chemical Name CAS P2 (kg)' P3 (Kg)® Endpaint®

(mg/l)

1 Acetaldehyde TH-07-0 OO0 RO00 flm®

2 |Acetylens [Ethyne] T4-B6-? 5000 flrra

3 Acrolein [2-Propenal] 107-02-8 250 250 0.0011

4 Acrylonitrile [2-Propenenitrile] 107131 5000 fim, 0.076

5 Acrylyl chloride [2-Propenoyl chlonde] B14-68-6 250 250 0.00049

B Allyl aleohol [2-Propen-l-ol] 107-18-6 500 0.036

7 Allyl bromide 106-945-6 5000 fim

8 Allyl chlonde 107-05-1 5000 flm

a9 |Allyl formate 1838-58-1 5000 fim

10 |Allylamine [2-Propen-l-amine] 107119 250 500 00032

11 |Ammonia (anhydrous) TEEA-41-F 250 3000 0.14

12 |Ammonia (conc 209 or grealer) FG664-41-7 10000

12 |Arsenous trichloride F784-34-1 100 0.0

14 |Arsine Fra4-4241 S0 B0 0.0018

15 |Boron trichloride [Borane, trichloro-] 10294-34-5 250 1260 0.0

16 |Boron trifluoride [Borane, trifluoro-] TE3IT-07-2 250 250 0.028

17 |Boron trifluonde compound with methyl ether (1:1) [Boron, trifluoro 353-42-4 500 0.023

[oxybis[metane]]]-, T-4

18 |Bromine 7726-95-6 250 750 00065

19 |Bromotrifluorethylene [Ethene, bromotnfluoro-] BO8-73-2 5000 flm

20 |Butadicne-1,3 106-99-0 000 flrm

21 |Butane 106-97-8 5000 firm

22  |Butene 25167-67-3 5000 flm

23 |Butene-1 106-98-9 5000 fim

24 |Butene-2 107-01-7 5000 fim

25 |Bulens-2-cis 290-18-1 5000 fim

26 |Butene-2-trans [?-Butene, (E)] G4 -GG 5000 flrm

27 |Carbon disulfide (150 5000 fim,0.16

28  |Carbon oxysulfide [Carbon oxide sullide (COS)) 463-58-1 5000 flrm

29 |Chiorine Fr82-50-5 400 Fh0 00087

30 |Chlorine dioxide [Chlorine oxide (CI02))] 10049-04-4 250 500

31 |Chlorine monoxide [Chlarine oxide| 211 5000

32 |Chloroform [Methane, trichloro-] 67-66-3 5000 firm, 0.49

33 |Chloromethyl ether [Methane, oxybis[chloro-]] 542-88-1 50 0.00025

34 |Chloromethyl methyl ether [Methane, chloromethoxy-] 107-30-2 250 250 00018

35 |Chloropicrine T6-D6-2 200 1000

36 |chloroprens 000126-99-8 5000 flrr

37 |Chloropropansa-2 5000 firm

38 |Chloropropylens-1 [1-Propene, 1-chloro-] L90-21-6 5000 firm

39 |Chloropropylena-2 [1-Propane, 2-chloro-| Lb-88-2 5000 firm

40 |Cobalt carbonyl 10210-68-1 S50 75

41 |Crotonaldehyde [2-Butenal] 4170-30-3 500 0.029

42 |Crotonaldehyde, (E)- [2-Butenal, (E)-] 123-/139 500 0.029
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M43 | Cratonylena 503-17-3 5000 (flrry

44 | Cyanogen [Ethanedinitrile] 1460-19-5 5000 5000 (flm

145  |Cyclohexylamine [Cyclohexanaming] 108-91-8 5000 flm, 0.16

46 | Cyclopropanc 75-19-4 5000 fim

147 | Diboranc 19287-45-7 sl 20 0.0011

148 |Dichlorosilane [Silane, dichloro-] |4100-96-0 5000 5000 [fim

149 |Dilluoroethane [Elhane, 1,1-dilluono-] 75-37-6 5000 ]

50 |Dimethyl Sulfate 77-78-1 250

51 | Dimethylamine [Methanaming, N-methyl-] 124-40-3 5000 (firmy

52 | Dimethyldichlorositane [Siane, dichlorodimethyl-] 75-78-5 250 500 0.026

53 |Dimethylhydrazine-1,1 [Hydrazine, 1, 1-dimethyl-] G7-14-7 500 500 0.012

54 | Dimethylpropane-2,2 [Propane, 2 2-dimethyl-] 1463-82-1 5000 (fim

55 | Divinyl ether 109-93-3 5000 (fim

56 |Epichlorohydrin [Codrane, {chioromethyl)-] 106-89-8 500 0.076

a7 | Elhane f4-84-0 5000 1im

58 | Ethyl acelylena [1-Butyne] 107-00-6 5000 ifirr

59 |Ethyl chioride [Ethane, chiore-] 75-00-3 5000 [flrry

150 |Ethyl ether [Ethane, 1,1-oxybis-] |60-2G-7 5000 ifirm

51 |Ethyl socyanate 109-80-0 5000 (firm

G2 | Elhyl mercaplan [Ethanethiol] 75-08-1 5000 fim

63 |Elhyl nitrile [Nilrous acid, cthyl esier] 109.95.5 5000|5000 fim

4 | Elhylamme [Ethanamine] 75-04-7 5000 5000 Il

65 |Ethylene [Elhens] 74-85-1 5000 Ilrry

66 | Ethylens Fluorohydnn 1371-62-0 5 B

67 |Ethylens cxde [Oxirane] 75-21-8 250 2L00

68 |Ethylenadiamina [1,2-Ethanadiaming] 107-15-3 5000 (fim, 0.49

59 | Ethylanaimine [Azinding] 151-86-4 250 500 0.09

70 |Fluoring 7782414 50 500 0.0039

71 |Fluoroacetic acid 144-49-0 100

72 |Fluoroacelyl Chioride 350-06-8 5

73 |Formaldehyde (solulion) 50-00-0 1200 1200 0.012

74 |Furane 110-00-9 250 250 0.0012

75 |Hydrazne l302-01-2 LS00 0011

76 |Hydrochlonc acid (conc 37% or graatar) 7647-01-0 7000

77 |Hydregen 1333-74-0 5000 (Flm

78 |Hydrogen chicnde (anhydrous) [Hydrochlonc acid] 7647-01-0 &00 2500 (anhyd) (0.03

79 |Hydrogen cyanide 74-00-8 50 0.011

180 H:.f:]m-gen fluoride/Hydrofluoric acid {conc 50% or greater)[Hydrofluornic |7664-39-3 50 500 (anhyd) 0.016

ac

1B1 |Hydrogen selenide 7783-07-5 250 250 0.00066

B2 |Hydrogen suffide 7783-06-4 250 750 0.042

183 |lron, pentacarbonyl- [Iron carbonyl (Fe{CO)5), (TB-5-11)-] 13463-40-5 50 125 0.00044

84 |Isobutane [Propane, 2-methyl] 75-28-5 5000 Iflm

B85 | Isobulyronitrile [Propancnitrile, 2-methyl-) 78-82-0 500 0.14

86 |Isopentane [Bulane, 2-melhyl-] 78-78-4 5000 fim

87 |lsophorone Desocyanale 4008 71-9 50

188 |Isoprane [1,3-Buladinene, 2-mathyl-] 78-79-5 5000 ]
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Ba  |Isopropyl chionde [Propansa, 2-chion-] 75-20-6 5000 flm

a0 [Isopropyl chloratormate [Carbonochlondss acid, 1-methylethyl ester] 108-23-6 a00 o1

91 |Isopropyl iIsocyanale 17a5-48-8 5000 lrm

92 |Iscpropylamine [2-Propanaming] 75-21-0 5000 ifim

03  |Liguefiod petroloum gas (LPG) [BBATE-85-7 B000

84 |Methacrylonilrile [2-Propenenilrile, 2-mathyl-] 126-98-7 250 0.0027

05 |Mathacryloyl Chiaride BP0-46-7 50 75

o6 |Methacryloyloxyeihyl lsocyanate 30674-80-7 50 50

97 |Methana 74-82-8 5000 ffim

o8 |Methanasulfonyl Fluorida A58-25-5 500

9o |Methyl-2-butana-1 563-46-2 5000 Em

100 |Mathyl-3-buteng-1 563-45-1 5000 Im

101 |Methyl 2-Chloroacrylate B0-63-T 250

102 |Methyl Bromide 74-83-0 500 1250

103 |Methyl chloride [Melhane, chloro-] 74-87-3 5000 7500 [im, o.82

104 |Methyl chlorclormale |Carbonochlondic acid, melhyleslor] 79224 250 250 00019

105 |Methyl ether [Methane, oxybes-) 115-10-6 5000 flm

106 | Methyl lormale [Formic acid, melyl esler| 107-31-3 5000 lrmy

107 |Mathyl hydrazine [Hydrazine, mathyl| 0344 250 250

108 |Methyl isocyanate [Methane, socyanato-] Gd-B3-9 250 =50 0,0012

109 |Methyl lsothiocyanata GEG-61-6 250

110 |Methyl mercaptan [Methanethicl] 74-93-1 250 2500

111 |Methyl Phosphonic Dichiond B76-97-1 50

112 |Meathyl thiccyanale [Thiocyanic acid, methyl ester] 556-54-0 5000 [fim

113 |Mathyl Vinyl Ketone 78-04-4 50 50

114 |Meathylamine [Methanamine] 74-58-5 5000 Em

115 |Methylpropene-2 [1-Propene, 2-methyl-] 115-11-7 5000 flm

116 |Melhylinchlorosdane [Silane, inchlorameathyl-] FoFoB 250 250 noie

117 | Meloxymedhyl isocyanale 5000 flm

118 |Mickel carbaony 13463-39-3 50 75 0L0D0GT

119 |MNilnc aced (conc B0% or grealer) fegf-ar-2 aln S00 (=04.5%])  |0L026

120 |Mitric oxide [Mitrogen oxida (NO)) 10102-43-9 50 195 0,031

121 |Nifrabenzens OH-95-3 000 Il

122 |Mitrogen Dioxida 10102-44-0 50 125

123 |Oleum (Fuming Sulfunc acid) 2014-05.7 5000 5000 (=653  |0001

124 |Ozong 10028-15-6 a0 50

125 |Pentaborane 10624-22-7 250 250

126 Pentadinens-1,3 204-60-9 5000 Im

127 |Pentano 105-56-0 5000 Em

128 |Pentenc-1 108-67-1 5000 flm

129 |Penlone-2, (E) B4E-04-8 5000 llm

130 |Penlenc-2, (£) B2 7-20-3 5000 lim

131 |Peracelic acud [Elhaneperoxoic acd) 79-21-0 250 00 [=60%) 00045

132 |Perchloromethylimercaptan [Methanesulfenyl chlonde tnchlono-] 504-42-3 250 250 00076

133 | Peralaum crude ol 200,000 it

134 |Phenyl Dichloroarsine BOE-2H-6 250 0,00081
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135 |Phosgene [Carbarec dichlonde] 75-44-5 250 250
136 Phﬂsi:l'line THO3-51-2 50 260 00035
137 |Phosphonathicic Acid, Mathyl-, 5-(2-(Bis{1-Methylethyl)Amino)Ethyl}  [50782-59-9 50
DEIhylEsler. 2
138 Phﬂspl‘u::l’LE TrE3-14-0 50
139 Phﬂspl‘u::l’LE Ozychlondea 10025-87-3 A5H00 2500 0,003
140 |Phosphorus Pentachlonde 10026-13-8 250
141 |Phosphorus trichlonide [Phosphorous trichbonide] T719-12-2 G500 500 0.028
142 |Pipending 110-89-4 500 0.022
143 |Propadiene [1,2-Fropadiana] 463-40-0 5000 Em
144 |Propane 74-93-6 5000 Im
145 |Propargyl Bromide 106-96-7 100 100
146 |Propiclaclone, Bela- 2 57-57-8 250
147 |Propionitrile [Propanenitrile] 107-12-0 250 0.00a7
148 |Propyl chlorolormale [Carbonochlondic acid, progylesiern) 109-61-5 250 0.0
149 |Propylens [1-Propene| 115071 5000 llrm
150 |Propylens oxide [Oxirane, methyl-] 75-56-9 5000 llrm, 0,5
151 | Propylenaimine [Azindine, 2-methyl-] 75-55-8 5000 fflemy, 0,12
152 |Propyne [1-Propyna] 74-95-7 ] [Firm
153 |Sarin 107-44-8 5 50
154 |Silana 7803-62-5 1000 ffim
155 |Sulfur diowide (anhydrous) * [7446-09-5 260 500 (lia) 0.0078
156 |Sulfur tetrafluaride [Sulfur fluoride (SF4), (T-4)-] 7783-60-0 50 125 0.0092
157 | Sulfur trioxide T446-11-9 a0 500 0.01
158 | Tedlurivm Hexalluonide T7R3-80-4 ol 125
159 | Telralluocrocthylene [Elhene, letralluoro-] 116-14-3 5000 5000 [Firm
160 | Tetramelhyllead |Plumbane, lelramelbyl-] 75741 50 500 0.004
161 | Tetramelhylsilane [Silane, lelramethyl-] 75-75-3 5000 llrm
162 | Telramilromelhane [Melhane, lelramilro-] 509-14-8 250 0,004
163 | lilanmwm letrachlonde [ Tilanum chlonde (TC4) (T-4)-) 7o50-45-0 50 0.0
164 | Tolusnae 2 A4-disocyanate [Benzena, 2 -disocyanalo-1-mathyl-] 1 SR -840 250 0,007
165 | Toluene 2 G-disocyanate [Benzensa, 1,3-diisocyanato-2-meathyl-] 1 91-08-7 250 0.007
166 |Toluena diisocyanate (unspecified somear)[Banzana, 1,3- 26471-62-5 5000 0.007
diisocyanalomethyl-] 1
167 | TnchloralChloromethyl) Silane 1558-25-4 50 50
168 | TrichlorolDichlorophenyl)Silane 27137-85-5 250 1250
169 | Trichlorosilane [Silane, trichiora-] 10025-78-2 5000|5000 [Firm
170 |Triethoxysilane 1908-30-1 250
171 | Trifluorochioroethylene [Ethene, chioratriluoro] 79-38-0 5000|5000 Em
172 | Tnmethylamine [Methanaming, N,M-dimethyl-] 75-50-3 5000 flm
173 |Trimethylchlorosilane [Silane, chloratrimethyl-] 75-77-4 500 0.05
174 |Vinyl acelate monomer [Acelic acid cthenyl ester] 108-05-4 500 0.26
175 |Vinyl acelylene [1-Bulen-3-yne] 680.07-4 5000 [fim
176 |Vinyl chlonde |Ethens, chioro-] 75014 5000 llrm
177 |Vinyl elhid ether [Elhene, elhoxy-] 109-92-2 5000 llrm
178 |Vinyl fluonde [Fthene, fluono-] 75-02-5 5000 iflrr
179 |Viny methyl ether [Ethens, methoxy-] 107-25-5 5000 Iflrmy
180 |Vinyl mchlorosilane 75-04-5 5000 lﬁm
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181 Vinylidene chilonda [Ethene, 1, 1-dichlon-] 75-35-4 5000 flrm
182 Vinylidene fluonda [Ethens, 1, 1-difluang-] T5-38-7 5000 flrm
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FIGURE 2.28. Dispersion coefficients for a continuous release or plume. The top two graphs
apply only for rural release conditions and the bottom two graphs apply only for urban

release conditions.
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=1 File Edit SiteData SetUp Display Sharing Help

SITE DATA:
Location: ABERDEEN, MARYLAND
Building Air Exchanges Per Hour: 0.45 (unsheltered single storied)
Time: May 15, 2016 1141 hours EDT (using computer's clock)

CHEMICAL DATA:
Chemical Name: CHLORINE
CAS Number: T7782-50-5 Molecular Weight: 70.91 g/mol
AEGL-1 (60 min): 0.5 ppm AEGL-2 (60 min): 2 ppm AEGL-3 (60 min): 20 ppm
IDLH: 10 ppm
Ambient Boiling Point: -34.1° C
Vapor Pressure at Ambient Temperature: greater than 1 atm
Lmbient Saturation Concentration: 1,000,000 ppm or 100.0%

ATMOSFHERIC DATA: (MANUAL INPUT OF DATA)
Wind: 2 meters/second from n at 3 meters
Ground Roughness: urban or forest Cloud Cover: 5 tenths
Lir Temperature: 25° C
Stability Class: F (user override)
No Inversion Height Relative Humidity: 50%

SOURCE STRENGTH:
Direct Source: 100 kilograms/min Source Height: 0
Release Duration: 60 minutes
Release Rate: 100 kilograms/min
Total Amount Released: 6,000 kilograms
Note: This chemical may flash boil and/or result in two phase flow.

THREAT ZONE:
Model Run: Heavy Gas

Red : 1.7 kilometers —--- (20 ppm = AEGL-3 [€0 min])
Orange: 7.4 kilometers —--- (2 ppm = AEGL-2 [&60 min])
Yellow: greater than 10 kilometers —--- (0.5 ppm = AEGL-1 [6€60 min])
kilometers
3
L
/ wind
0 = >
1 \
\\
3
0 2 4 6 8 10
kilometers
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27) NOY)
(PV 1) >719%99 99 992y H7/35

SITE DATA:
Location: ABERDEEN, MARYLAND
Building Air Exchanges Per Hour: 0.45 (unsheltered single storied)
Time: May 15, 2016 1141 hours EDT (using computer's clock)

CHEMICAL DATA:
Chemical Name: CHLORINE
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): 20 ppm
IDLH: 10 ppm
Ambient Boiling Point: -34.1° C
Vapor Pressure at Ambient Temperature: greater than 1 atm
Imbient Saturation Concentration: 1,000,000 ppm or 100.0%

ATMOSPHERIC DATA: (MANUAL INPUT OF DATA)
Wind: 2 meters/second from n at 3 meters
Ground Roughness: urban or forest Cloud Cover: 5 tenths
Air Temperature: 25° C
Stability Class: F (user override)
No Inversion Height Relative Humidity: 50%

SOURCE STRENGTH:
Direct Source: 1000 kilograms Source Height: 0
Release Duration: 1 minute
Release Rate: 16.7 kilograms/sec
Total Amount Released: 1,000 kilograms
Note: This chemical may flash boil and/or result in two phase flow.

THREAT ZCNE:
Model Run: Heavy Gas
Red : 1.9 kilometers —-—— (20 ppm = AEGL-3 [60 min])
Orange: 5.2 kilometers --- (2 ppm = AEGL-2 [60 min])
Yellow: 9.8 kilometers --- (0.5 ppm = AEGL-1 [60 min])
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3’) N9Y)
MNTYN 979 PO

IV 5 — MNHYA 119D NON .57 ,NDYHONIN 7N 100 — IMOVYN N NLY .1
|SITE DATA:
Location: ABERDEEN, MARYLAND
Building Air Exchanges Per Hour: 0.45 (unsheltered single storied)
Time: May 15, 2016 1141 hours EDT (using computer's clock)

CHEMICAL DATA:
Chemical Name: CHLORINE
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): 20 ppm
IDLH: 10 ppm
Ambient Boiling Point: -34.1° 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: 2 meters/second from n at 3 meters
Ground Roughness: urban or forest Cloud Cover: 5 tenths
Air Temperature: 25° C
Stability Class: F (user override)
No Inversion Height Relative Humidity: 50%

SOURCE STRENGTH:
Evaporating Puddle
Puddle Area: 100 square meters Puddle Mass: 5 tons
Ground Type: Concrete Ground Temperature: 25° C
Initial Puddle Temperature: -34.1° C
Release Duration: 22 minutes
Max Average Sustained Release Rate: 692 kilograms/min
(averaged over a minute or more)
Total Amount Released: 4,536 kilograms

THREAT ZONE:
Model Run: Heavy Gas

Red : 2.4 kilometers --- (20 ppm = AEGL-3 [60 min])
Crange: 9.3 kilometers --- (2 ppm = AEGL-2 [60 min])
Yellow: greater than 10 kilometers --- (0.5 ppm = AEGL-1 [60 min])
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4
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SITE DATA:
Location: ABERDEEN, MARYLAND
Building Air Exchanges Per Hour: 0.45 (unsheltered single storied)
Time: May 15, 2016 1141 hours EDT (using computer's clock)

CHEMICAL DATA:
Chemical Name: CHLORINE
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): 20 ppm
IDLH: 10 ppm
Ambient Boiling Point: -34.1° C
Vapor Pressure at Ambient Temperature: greater than 1 atm
Ambient Saturation Concentration: 1,000,000 ppm or 100.0%

ATMOSPHERIC DATA: (MANUAL INPUT COF DATA)
Wind: 2 meters/second from n at 3 meters
Ground Roughness: urban or forest Cloud Cover: 5 tenths
Air Temperature: 25° C
Stability Class: F (user override)
No Inversion Height Relative Humidity: 50%

SOURCE STRENGTH:
Leak from hole in wvertical cylindrical tank
Non-flammable chemical is escaping from tank

Tank Diameter: 2 meters Tank Length: 5 meters

Tank Volume: 15.7 cubic meters

Tank contains ligquid Internal Temperature: 25° C
Chemical Mass in Tank: 15 tons Tank is 61% full

Circular Opening Diameter: S5 centimeters
Cpening is 1 meters from tank bottom
Release Duration: 12 minutes
Max Average Sustained Release Rate: 3,160 kilograms/min
(averaged over a minute or more)
Total Amount Released: 10,342 kilograms
Note: The chemical escaped as a mixture of gas and aerosol (two phase flow).

THREAT ZONE:
Model Run: Heavy Gas
Red : 4.8 kilometers --- (20 ppm = AEGL-3 [60 min])
Orange: greater than 10 kilometers --- (2 ppm = AEGL-2 [60 min])
Yellow: greater than 10 kilometers --- (0.5 ppm = AEGL-1 [60 min])
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Scenario:
Flammable chemical escaping directly into atmosphere.
Chemical is NOT on fire.

Choose Hazard to Analyze:

* Toxic Area of Yapor Cloud

~ Flammable Area of Vapor Cloud

" Blast Area of Vapor Cloud Explosion

Y59Y) D7NIND DY NN DITIDM DY D)7 2IWINY HY2IN NIYNIN TISHIND NN 1.1

(PAC
SY N8P NP Y99y DDAPNN DN OXPNIN 2N HY2IN NIV PSINN NN 1.2

DN NP YLV

Y9y DYIAPNN DN DOPNIN MINNDY IWIND DN TOYWHYN PNIND NPNL 1.3
5 LEL y2a 17800 YN 108299 MISINTN NNXIND NND DY ONOY HYW NP M)
UEL —

Mo display 7o15 Xan (1252 Twnnn "INY) puddle nsoNa nna 2

Scenario:
Puddle of a flammable chemical.

Type of Puddle
* Evaporating Puddle

" Burning Puddle [Pool Fire)

Potential hazards from flammable chemical evaporating from puddle:
- Downwind toxic effects

- VYapor cloud flash fire

- Overpressure [blast force) from vapor cloud explosion

PYD INNY MO NNT TON NPMIAPYA N>aN evaporating puddle n»yox nna 2.1
JNNT 2N NVPININ WNT L
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[[] 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)
[ greater than 2.0 kW/(sq m) (pain within 60 sec)

VPN IN NISNAY TOV IN D392 1NN N2DY NVID NHNT) tank NN NPNL .3
NN TONY NXAN ,XNY2 DN D’NIN M2 1pdva wninnd D)oy BLEVE

Scenario:
Tank containing a pressurized flammable liquid.

Type of Tank Failure:

= Leaking 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
from tank:

- Downwind toxic effects
- Vapor cloud flash fire

- Overpressure [blast force] from vapor cloud explosion

DX11D" WM NV XYY DIV 99IND D7MINN NV — NHYNRIN PNOIND 3.1
MNTIPN NPXNNI 1D PYN NIND/ 1Y oY X, ( PAC »ay 5 vnna

(7 TNTINND2 DINMN YWININA D) RY) jet fire — NIV NN 3.2
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[ 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)
[] greater than 2.0 kW/(sq m) (pain within 60 sec)
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CHEMICAL DATA:
Chemical Name: BUTANE
CAS Number: 106-97-8 Molecular Weight: 58.12 g/mol
AEGL-1 (60 min): 5500 ppm AEGL-2 (60 min): 17000 ppm AEGL-3 (60 min): 53000 ppm
LEL: 16000 ppm UEL: 84000 ppm
Ambient Boiling Point: -0.6° 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: 2 meters/second from n at 3 meters

Ground Roughness: urban or forest Cloud Cover: 5 tenths
Air Temperature: 25° C Stability Class: C
No Inversion Height Relative Humidity: 50%

SOURCE STRENGTH:
Direct Source: 5000 kilograms Source Height: 0
Release Duration: 1 minute
Release Rate: 83.3 kilograms/sec
Total Amount Released: 5,000 kilograms
Note: This chemical may flash boil and/or result in two phase flow.

THREAT ZONE:
Model Run: Heavy Gas
Red : 97 meters --- (53000 ppm = AEGL-3 [60 min])
Crange: 199 meters --- (17000 ppm = AEGL-2 [60 min])
THREAT ZONE:

Threat Modeled: Flammable Area of Vapor Cloud

Model Run: Heavy Gas

Red : 273 meters —-- (9600 ppm = 60% LEL = Flame Pockets)
Yellow: 627 meters —--- (1600 ppm 10% LEL)

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)
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CHEMICAL DATA:
Chemical Name: BUTANE
CAS Number: 106-97-8 Molecular Weight: 58.12 g/mol
AEGL-1 (60 min): 5500 ppm AEGL-2 (60 min): 17000 ppm AEGL-3 (60 min): 53000 ppm
LEL: 16000 ppm UEL: 84000 ppm
Ambient Boiling Point: -0.6° 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 DATR)
Wind: 2 meters/second from n at 3 meters

Ground Roughness: urban or forest Cloud Cowver: 5 tenths
Air Temperature: 25° C Stability Class: C
No Inversion Height Relative Humidity: 50%

SOURCE STRENGTH:
Evaporating Puddle (Note: chemical is flammable)
Puddle Area: 100 sguare meters Puddle Mass: 5 tons
Ground Type: Concrete Ground Temperature: 25° C
Initial Puddle Temperature: -0.6° C
Release Duration: ALOHA limited the duration to 1 hour
Max Average Sustained Release Rate: 273 kilograms/min
(averaged over a minute or more)
Total Amount Released: 4,198 kilograms

THREAT ZONE:

Model Run: Heavy Gas

Red : 22 meters --- (53000 ppm = AEGL-3 [60 min])

Note: Threat zone was not drawn because effects of near-field patchiness
make dispersion predictions less reliable for short distances.

Orange: 41 meters --- (17000 ppm = AEGL-2 [60 min])

Note: Threat zone was not drawn because effects of near-field patchiness
make dispersion predictions less reliable for short distances.

Yellow: 73 meters --- (5500 ppm = AEGL-1 [€60 min])

THREAT ZONE:
Threat Modeled: Flammable Area of Vapor Cloud
Model Run: Heavy Gas
Red : 54 meters ——— (9600 ppm = 60% LEL = Flame Pockets)
Yellow: 150 meters —-—— (1600 ppm = 10% LEL)

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)
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CHEMICAL DATA:
Chemical Name: BUTANE

CAS Number: 106-97-8 Molecular Weight: 58.12 g/mol
AFGL-1 (60 min): 5500 ppm AEGL-2 (60 min): 17000 ppm AEGL-3 (60 min): 53000 ppm
LEL: 16000 ppm UEL: 84000 ppm

Ambient Boiling Point: -0.6° 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: 2 meters/second from n at 3 meters

Ground Roughness: urban or forest Cloud Cover: 5 tenths
Air Temperature: 25° C Stability Class: C
No Inversion Height Relative Humidity: 50%

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

Tank Diameter: 4 meters Tank Length: 6 meters

Tank Volume: 75.4 cubic meters

Tank contains liquid Internal Temperature: 25° C
Chemical Mass in Tank: 30 tons Tank is 63% full

Circular Opening Diameter: 5 centimeters
Opening is 1 meters from tank bottom
Release Duration: 58 minutes
Max Average Sustained Release Rate: 955 kilograms/min
(averaged over a minute or more)
Total Amount Released: 26,308 kilograms
Note: The chemical escaped as a mixture of gas and aerosol (two phase flow).

THREAT ZONE:
Model Run: Heavy Gas
Red : 48 meters --- (53000 ppm = AEGL-3 [60 min])

Note: Threat zone was not drawn because effects of near-field patchiness
make dispersion predictions less reliable for short distances.

Orange: 80 meters --- (17000 ppm = AEGL-2 [60 min])
Yellow: 142 meters —--- (5500 ppm = AEGL-1 [60 min])
THREAT ZONE:

Threat Modeled: Flammable Area of Vapor Cloud

Model Run: Heavy Gas

Red : 107 meters -—- (9600 ppm = 60% LEL = Flame Pockets)
Yellow: 274 meters --- (1600 ppm 10% LEL)

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)

THREAT ZONE:
Threat Modeled: Thermal radiation from fireball
Red : 389 meters --- (10.0 kW/(sg m) = potentially lethal within 60 sec)
Orange: 550 meters --- (5.0 kW/(sq m) = 2nd degree burns within 60 sec)
Yellow: 857 meters --- (2.0 kW/(sq m) = pain within 60 sec)
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February 2018 Table 2: Protective Action Criteria (PAC) Rev. 28A PAC Rev. 28A
Based on applicable 60-minute AEGLSs, ERPGs, or TEELs (Chemicals listed in alphabetical order)
PACs based on AEGLs, ERPGs, or TEELs
No. Chemical Name CASRN b Af:":'”;:gfzp ‘;ﬁ: 5 Units
PACA1 PAC-2 PAC-3 o - A
2295 | Polychlorinated biphenyl: (Aroclor; PCBs) 1336-36-3 13 140 240 TEEL-2/11, TEEL-3/8, rat oral LD50 mag/m?
2296 |Polydimethyl siloxane; (Dimethylpolysiloxane) 9018-00-8 6.8 75 450 TEEL-2/11, TEEL-3/8, dog ip LDLo ma/m?
2297 | Polyether polyol ester z-0112 7.9 87 520 TEEL-2/11, TEEL-3/8, rat oral LDLo mga’m3
2293 | Polyethylbenzene residue; (Dowtherm Q) GB98T-42-8 14 150 900 ERPG-2/11, ERPG-2, ERPG-2 x 6 ppm
2299 | Polyetnylene 9002-88-4 28 310 1,000 IEE(IJ_Z 1, mouse oral TDLo, ral 30-min | -\
2300 |Polyethylene glycol 25322-68-3 30 1,300 7700 WEEL-TWA x 3, TEEL-3/6, rat oral LD50 mg/m*
oy Used polyethylene glycel {25322-68-3) 3
2301 |Polyethylene glycol 20M 37225-26-6 30 1,300 7,700 PAC valles mg/m
2302 |Polyethylene glycol dimethacrylate 25852-47-5 30 330 2,000 }t‘éﬁ??émms) *3, TEEL-1x 11, rﬂga’m3
Polyalycol 15-200; (Oxirane, 2-methyl-, polymer with
2303 |oxirane, ether with 1,2, 3-propanetriol (3:1); Calthane 9082-00-2 30 330 2,000 TEEL-2/11, TEEL-3/8, rat oral LD50 ma/m?
NF and ND "B")
_ g Used methylene diphenyl diisocyante (101 3
2304 |Polyisocyanate prepolymer z-0115 0.45 5 55 63-8) PAC values mag/m
Polymaleic acid; (2-Bulenedioic acid (2Z)-, TLV-TWA (PNOS) x 3, TEEL-1 x 11, 5
2305 homopolymer) 26099-09-2 30 330 2,000 TEEL2 %6 mg/m
Polymethylene polyphenyl isocyanate; (Polymeric MAK-TWA x 3, TEEL-3/8, rat 240-min a
2306 diphenylmethane diisocyanate) 9016-87-9 0.15 36 22 LC50 mg/m
Polymethylhydrosiloxane; (Methyl hydrogen e TLV-TWA (PNOS) x 3, TEEL-1 x 11, 5
2307 polysiloxane) 63148-57-2 30 330 2,000 TEEL-2 % 6 mao/m
2308 | Polymathylmethacrylate; (Lucite) 9011-14-7 30 330 2000  |TLV-TWA (PNOS)x 3 TEEL-1x11, maim’
TEEL-2x86
2309 | Polyoxyalkyleneamine; (Poly(oxypropylene)diamine) 9048-10-0 073 8 43 TEEL-2/11, TEEL-3/8, rat oral LD50 mg;‘m3
2310 |Polyoxyethylene monooctylphenyl ether 9036-19-5 13 140 830 TEEL-2/11, TEEL-3/§, rat oral LD50 mg/m”
2311 | Polyphosphoric acid 8017-16-1 3 0 150 E:Iﬁg;’h“s"""”c acid (7664-38-2)ERPG | s
2312 |Polypropylene 9003-07-0 52 58 350 TEEL-2/11, TEEL-3/8, mouse oral LD50 mg/m®

100



NLY OX AT
O"N2'20 D100 21N MNM N0

1’4 nov)
PAC »949% m91n

Protective Action Criteria (PAC):

Chemicals with AEGLs, ERPGs, & TEELs

Definition of PACs (AEGLs, ERPGs or TEELS)

Acute Exposure Guideline Levels (AEGLs) represent threshold exposure limits for the general public and are applicable to
emergency exposures ranging from 10 minutes to 8 hours. Three levels—AEGL-1, AEGL-2, AEGL-3—are developed for each of
five exposure periods (10 minutes, 30 minutes, 1 hour, 4 hours, and 8 hours) and are distinguished by varying degrees of
severity of toxic effects. DOE guidance is to use the 1 hour AEGL values, which appear in this database. The three AEGLs are
defined as follows:

AEGL-1 is the airbome concentration (expressed as ppm [parts per million] or mg/m? [milligrams per cubic meter]) of a substance ahove which
it is predicted that the general population, including susceptible individuals, could experience notable discomfort, irritation. or certain
asymptomatic, nonsensory effects. However, these effects are not disabling and are transient and reversible upon cessation of exposure.

AEGL-2 is the airborne concentration (expressed as ppm or mg/m3) of a substance above which it is predicted that the general population.
including susceptible individuals, could experience irreversible or other serious, long-lasting, adverse health effects or an impaired ability to
escape.

AEGL-3 is the airborne concentration (expressed as ppm or mg.f'm3) of a substance above which it is predicted that the general population,
including susceptible individuals, could experience life-threatening adverse health effects or death.

Emergency Response Planning Guidelines (ERPGs) are defined as follows:

ERPG-1 is the maximum concentration in air below which it is believed nearly all individuals could be exposed for up to one hour without
experiencing other than mild transient adverse health effects or perceiving a clearly defined objectionable odor.

ERPG-2 is the maximum concentration in air below which it is believed nearly all individuals could be exposed for up to one hour without
experiencing or developing irreversible or other serious health effects or symptoms that could impair their abilities to take protective action.

ERPG-3 is the maximum concentration in air below which it is believed nearly all individuals could be exposed for up to one hour without
experiencing or developing life-threatening health effects.

Temporary Emergency Exposure Limits (TEELs) are defined as follows:

TEEL-1 is the airbome concentration (expressed as ppm [parts per million] or mg/m? [milligrams per cubic meter]) of a substance above which
it is predicted that the general population. including susceptible individuals, when exposed for more than one hour, could experience notable
discomfort, irritation, or certain asymptomatic, nonsensory effects. However, these effects are not disabling and are transient and reversible
upon cessation of exposure.

oy — 077yN ,ERPG »d1y Dy — 077yn2) AEGL »o9y by 0oo1an PAC »day , MmN 1w 9d
( TEEL n>39y5 mMpnn NI oo 28 n1nna) TEEL »Ay
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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 5 14
12 4 11
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Input Available Information

Chemical Name: ||

Molecular Weight: | gimol

AEGL-2

AEGL-3

Boiling Point [normal]

Critical Pressure

Critical Temperature

Default LOC-1 [Yellow)

Default LOC-2 [Orange]

Default LOC-3 [Red)

Density [gas]

ERPG-1 v

AEGL-1 A AECL-1 (60 minute) Value: |

ppm ~

0 Input Available Information

Chemical Name: II

Molecular Weight: | gfmol

ERPG-2

ERPG-3

Flash Point

Freezing Point [normal)
Heat Cap.[gas.const.press.)
Heat Cap.[lig..const.press.]
Heat of Combustion

IDLH

Lower Explosive Limit
PAC-1

PAC-2 v

A AEGL-1 (60 minute) Value:

ppm v

JInput Available Information

Chemical Name: I|

Molecular Weight: |

gimol

Freezing Point (normal)
Heat Cap.[gas.const.press.)
Heat Cap.[lig..const.press.)
Heat of Combustion

IDLH

Lower Explosive Limit
PAC-1

PAC-2

PAC-3

Upper Explosive Limit
Vapor Pressure v

» AEGL-1 (60 minute) Value: |

ppm v
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Table 4-1: Properties needed to use each AL OHA source and dispersion option.

Property Direct Puddle Tank Pipeline Hg;:“- Gaussian
Chemical Name + + + + + +
Molecular Weight + + + + + +
Normal Boiling Point = + + + +
Crnitical Pressure == + + + |
Critical Temperature < + + + ]

Gas Density +
Normal Freezing Point + +

Gas Heat Capacity + + + +
Liquid Heat Capacity + +

Heat of Combustion F F F F

Vapor Pressure ok

+ Required property value.

== Required if release rate or amount 1s expressed in volume units (gallons, liters. or cubic meters).
[] Required if vapor pressure 1s not entered.

F Required if the chemmcal 1s flammable and you want to run scenanios where 1t may catch on fire.

*#* Required if critical temperature and critical pressure are not entered.

Note: For some fire and explosion scenarios you may also have to enter explosive limits. To
calculate the flammable areas of a flash fire, ALOHA must have the LEL (Lower Explosive
Level). To model a vapor cloud explosion, ALOHA must have the LEL and the UEL (Upper

Explosive Limit).
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Product UN Flash Boiling ADG code Hazardous
number | point °C point °C packing group chemical GHS
flammable liquid
category
Flammable liquids
Carbon disulphide 1131 -30 46 I 1
Crude o1l 1267 =20 0-540 I 1
Diethyl ether 1155 -4 35 I 1
Isopropylamine 1221 -32 33-34 I 1
Acetal 1088 -14 102 I 2
Acetone 1090 -17 56 I 2
Acetonitrile 1648 5 81 I 2
Adhesives 1133 -1 Not avail. I 2
Benzene 1114 -11 80 il 2
Cyclohexane 1145 -20 81 I 2
Ethanol 1170 13 78 il 2
Isopropyl alcohol 1219 12 82 I 2
Lacquer thinner 1263 -1 78-134 II 2
Methanol 1230 12 63-65 il 2
Methyl ethyl ketone 1193 4 79 i 2
(MEK)
Methyl 1sobutyl 1245 14 114 il 2
ketone (MIBK)
Methy]l methacrylate 1247 11 101 il 2
Petrol 1203 =30 30-228 il 2
Tetrahydrofuran 2056 -14 66 I 2
(THF)
Toluene 1294 5 110 I 2
Vinyl acetate 1301 -7 72-73 I 2
Jet fuel (aviation 1863 38-57 150-280 m 3
turbine fuel TetAl)
Kerosene 1223 40 160-250 I 3
Mineral turpentine/ 1300 33-36 145-200 I 3
White spirit
Xylene 1307 24-26 138-140 I 3
Combustible liquids
Diesel fuel - =61 200-400 C1 4
Fuel o1l - =61 =200 Cl1 4 (1f FP <93°C)
Heating o1l - =61 150-285 Cl1 4 if FP =53°C)
Lube oil - =150 =280 c2 -
Waste o1l - variable variable varable -
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) 051
H, = 42 D[m—"J
‘ GED
Where:

H, = flame height (m)

D = diameter of the fire (m)

m " = burning or mass |oss rate perunit area per unit time {kgfmz—sec:}
p., = ambient air density(1.2 lq__ﬂl,.'m3 at 20°C and 1 atm.)

g = gravitational acceleratior (3.81 m/sec’)
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Figure 1@ Schematic diagram of a large liquid fuel fire.
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