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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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1N 12,7720 ,0°0¥902 NTIAYN ToNna (2)
M2IN NMIANDNN APY P KDY 0¥ PTY 0N 179 *9>n2 BLEVE »wy N (1)
— NN X191 YO¥aN HY IWPNA 1OV ; (1PN 1 1YV AN P2 NIRT) ONPNRD
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MINN D912 ;20014000 ;1301-2000 ;801-1300 ;501-800 ;301-500 ;100-300
5w PAC3 pnan Hapnn , 0100 H¥an1 11570 TP NvYd ¥NINa  NOTY DN -
ININD POV ,INK NP0 TPIN) INX YININD) POIMNMDIN NIPON ¥D9I10) N 450
NNV DHD» ,DXWNINNN NY NN N 320 YW PAC3 pnan Hapnn (PNo>0 3090
.301-500 >0
—n 051 PAC3 »pnind woan ,(pool fire »v>nan 7in»1) Doyn XY 0NN
29901 NN DMPNN DY ¥I9NT 2192 NNN D 0-100 NNHVY DRI 1N 100
45019 VIMN ,1Z07NND TIVHN NPITNI DN NVIXTYD ITNIN WX NTOY
9130 DML PVINT ,)PNY TNAVPY 19D , 2N INYII 1220 19991 Nt NNV 995
NS TIY MNN OSNPOWN DN NP YN DY DNPIWN AN 12 VAP
.GIS mo>ayma
PAC3 m»95 — n8p oy 4.6
YOMY 9952 5998191 IPON MINXIN MINNY NNP 299y 17902 PAC3 Ty mn9d (N)
(MN27 NP2 MYINN) "N DMY” HIWIND ;NI .V ,DXAVINNN "NDPON
TW! = 5 HPSPOIRD MTA N’AN O7Y (DD NN ITIN ,INN/NTIPI
20N 1M Yoo , PAC3 v myvwa 9N 11910 NYOWNY dMIYN NHANONN
SNOR/DTIPIN DY YAVUND MDY DN NPIPNVY DIOYINN 519502
135 MH902 97 MmNy PAC3 7y
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) NOITOVON 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

PRNYI NPDLINN MOLINN NYAPD NYPN 999 NYIPY PAPNI NN NN
(1on> () 9.8-1 (N) 6.7 D2y D) NXRD) PAC3 Hw mx1955 ,009°0 )
DOXNIYDY 570P9 YYD TIT2\0P ,INWYD D7mIN Ny PAC3 71y, 019w ,vaTn
2992 NN PN 1% 9 1NT ,LD1 D 099910 1NN DI1DIN TIN NOYNRY 9N
.(1pn5 10.2,10.1 ©X9P¥D D) NXI,GON VIVAY) NAVNIN NPDIVIIND

N DN MYN 2IWN .LMpPT 60 H¥ MOWN Ny M19va 0N PAC3 >y (3)
MNAY ,NMNY 521PN NT RYN .VPIN IMNX NIY INY D) DI PDIIWINRND
NI NOVYNN TYNI PNND NN NP »aY “rHaber pin” N ,IWRY 211P2
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IN2Y INDINM WY MOIWN YPI DY IPva) 5% DY MYwa nudo
521597 NPIDIPRN NPXPIN ONIY 0117 NDIND YIIIN 21 NN
TNV HNONIVID DY 2N N 19913 NN DINND IWUNRD [ NINY TN ;15%
NPIPNT TPIIAINRN I IOINTI 7TNN I NN 52PN NIV IDVNIN MNDIPN
, 07N ,PAC3 5 moawnd N0 >pnin N2mn L (NF NMIT2 MNTN MPNIYT
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DO MY ,TNPHNI NV N NYHN ,D2IATN YAV ;NINNNY NOIWIN
NNN Y .(ND 100 — N DNVP PO NNV RININIY) DM NPX OMOTIV
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— YN NON 5% — N IMNPID DY OTHINN DYV PN DD
APN2 6 PYOI NININD ,MIN XD NAIWNN - NPIIANONN
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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

Cancel Help
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No Chemical Name CAS P2 (kg)' P3 (Kg)® Endpoint®

(mg/l)

1 Acetaldehyde T5-07-0 000 H000 fim®

2 [Acetylene [Ethyne) 74-BE-2 5000 flm

3 Acrolein [2-Propenal] 10/7-02-8 250 250 0.0011

4 Acrylonilrile [2-Propenenitrile] 107131 5000 flm, 0.076

7 Acrylyl chloride [2-Propenoyl chlonde| 814-68-6 260 250 0.0009

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

7 |Alyl bromide 106-95-6 5000 fim

B Allyl chloride 107-05-1 5000 fim

8  |Allyl formate 1838-58-1 5000 fim

10 |Allylamine [2-Propen-l-amine] 107-11-9 250 500 0.0032

11 |Ammonia (anhydrous) TEEA-41-7 250 3000 0.14

12 |Ammonia (conc 20% or grealer) T664-41-7 10000

12 [Arsenous trichloride F784-341 100 0.01

14 [Arsine f784-421 L0 20 0.0019

15 |Boron trichloride [Horane, trichloro-] 10294-34-5 250 1250 0.0

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

17 |Boron trifluoride compound with methyl ether (1:1) [Boron, trifluoro A63-42-4 500 0.023

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

18 |Bromine 7726-95-6 250 750 0.0065

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

20 |(Butadiens-1,3 106-99-0 K000 fim

1 |Butane 106-97-8 K000 fim

22 |Butene 25167-67-3 5000 flm

23 |Butens-1 106-98-9 000 fim

24 |Butene-2 107-01-7 000 fim

25 |Bulene-2-cis H80-18-1 5000 flm

26 |Butene-2-trans [2-Butene, (E)] G24-64-6 000 flm

27 |Carbon disulfide F-15-0 5000 fim.0.16

28 |Carbon oxysullide [Carbon oxide sullide (G0S)) 463-58-1 5000 flm

29  |Chiorine FF82-50-5 400 750 0.0087

30 |Chlorine dioxide [Chlorine oxide (GI02)] 10049-04-4 250 500

31 |Chlorine monoxide [Ghlonne oxide| 7a1-21-1 5000

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

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

34 |Chloromethyl methyl ether [Methane, chloromethoxy-] 107-30-2 250 250 0.0018

35  |Chloropicrine 76-06-2 200 1000

36 [chloroprens 000126-99-8 5000 flm

37 |Chloropropans-2 5000 flm

38 |Chloropropylene-1 [1-Propens, 1-chloro-] 590-21-6 5000 flm

39 |Chloropropylene-2 [ 1-Propene, 2-chlono-| h6 /-98-2 5000 flm

40 [Cobalt carbonyl 10210-68-1 S50 75

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

42 [Grotonaldehyde, (E)- [2-Butenal, (E)-] 123-/3-9 500 0.029
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M43 | Crotonylena 503-17-3 5000 (flrry

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

45 | Cyclohoxylamine [Cyclohoxanaming] 108-91-8 5000 fim, 0.16

46 | Cyclopropanc 75-10-4 5000 fim

47 | Diboranc 19287-45-7 a0 20 0.0011

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

49 |Dillvoroethane [Elthane, 1,1-dilluoro-] 75-37-6 5000 ]

50 | Dimethyl Sulfate 77-78-1 250

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

52 | Dimethyldichlorosilane [Silane, dichlorodimethyl-] 75-78-5 250 500 0.026

53 | Dimethylhydrazine-1,1 [Hydrazine, 1, 1-dimeathyl-] 57-14-7 500 500 0.012

54 | Dimethylpropana-2,2 [Propane, 2 2-dimeathyl-] 1463-82-1 5000 (fim

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

56 | Epichlorohydrin [Oxirane, (chioromethyl)-] 106-89-8 500 0.076

57 |Elhanea f4-84-0 5000 1im

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

59 |Ethyl chloride [Eihane, chiono-] 75-00-3 5000 [flrry

0 | Ethyl ather [Ethane, 1,1-oxybis-] |60-2G-7 5000 ifirm

61 | Ethyl isocyanale 109-80-0 5000 (firm

62 | Ethyl mercaptan [Ethancthiol] 75-08-1 5000 fim

63 | Elhyl nilrite [Nilrous acid, ethyl esler] 109.95.5 5000  |5000 fim

64 | Elhylamme [Ethanamine| 75-04-7 5000 5000 Il

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

66 |Ethylens Fluorakydnn a71-62-0 5 B

67 |Ethylens cxode [Oxirane] 7o-21-8 250 2500

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

B9 |Ethylenasiming [Azinding] 151-56-4 250 500 0,09

70 |Flucring 7782-41-4 50 500 0.00:39

71 |Fluoroacetic acid 144-49-0 100

72 |Fluoroacelyl Chioride 350-06-8 5

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

74 |Furane 110-00-9 250 250 0.0012

75 |Hydramine [30:2-01-2 500 0.011

76 |Hydrochlonc acid (conc 37% or graater) 7647-01-0 FO00

77 |Hydrogen 1333-74-0 5000 (Elrmy

78 |Hydrogen chionde (anhydrous) [Hydrochlonc acid] 7647-01-0 800 2500 (anhyd) (0.03

79 |Hydrogen cyanide 74-90-8 50 0.011

B0 Hj'::]lﬂ;@n flworide/Hydrofluonc acid {conc 50% or greater)[Hydrofluonc |7664-39-3 50 500 (anhyd) 0.016

ac

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

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

B3 |lron, pentacarbonyl- [Iron carbonyl (Fe{CO)5), (TB-5-11)-] 13463-40-5 50 125 0.00044

B4 | lsobutane [Propane, 2-mathyl] 75-28-5 5000 (Fim

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

B&  |Isopeniane [Bulane, 2-methyl-] 78-78-4 5000 flm

B7  |Isophorone Dnsocyanale 40048-71-9 S0

B8 |Isoprene [1,3-Buladinene, 2-methyl| f8-79-5 5000 Il
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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 |Perchloromethyimercaptan [Melhanesulfenyl chlonde tnchloro-] 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 [Carbomc dichloride] 75-44-5 250 250
136 Pr'IL‘ISF"IiI'IE' THO3-51-2 50 260 00035
137 |Phosphonathioic Acid, Mathyl-, 5-(2-(Bis{1-Methylethyl)Amino)Ethyl})  [50782-59-9 50
DEIhylEsler. 2
138 Phﬂs;l‘u::lus TrE3-14-0 50
139 Phﬂs;l‘u::lus Ozychlondea 10025-87-3 A5H00 2500 0,003
140 |Phosphorus Pentachloride 10026-13-8 250
141 |Phosphorus trichlonde [Phosphorous trichkonide] T719-12-2 G500 500 0.028
142 |Pipendine 110-89-4 500 0.022
143 |Propadiene [1,2-Propadiena] 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 [Propancnitric] 107-12-0 250 0.00a7
148 |Propyl chiorolormale [Carbonochlondic acid, progylesiern) 109-61-5 250 0.0
149 |Propylena [1-Propene| 115071 5000 llrm
150 |Propylens oxde [Oxirane, methyl-] 75-56-9 5000 llrm, 0,5
151 | Propylenaimine [Azndineg, 2-metiyl-] 75-55-8 5000 fflemy, 0,12
152 |Propyne [1-Progyne] 74-95-7 ] [Firm
153 |Sarin 107-44-8 5 50
154 |Silana 7803-62-5 1000 ffim
155 |Sulfur diméde (anhydrous) * [7446-09-5 260 500 (lia) 0.0078
156 |Sulfur tetrafluonde [Sulfur flucride (SF4), (T-4)-] 7783-60-0 50 125 0.0092
157 | Sulfur trioxide T446-11-9 a0 500 0.01
158 | Tedlurivum Hexalluoride T7R3-80-4 ol 125
159 | Telralluocroethylene [Elthene, letralluoro-] 116-14-3 5000 5000 [Firm
160 | Tetramelhylead [Plumbane, lelramelbyl-] 75741 50 500 0.004
161 | Tetramelhylsilane [Sdane, lelramethyl-] 75-75-3 5000 llrm
162 | Telramilromethana [Melhane, lelramilro-] 509-14-8 250 0,004
163 | lilanmwm letrachloride | Tianum chlonde (DC4) (T-4)-] 7o50-45-0 50 0.0
164 | Toluenae 2 4-disocyanate [Benzena, 2 4-disocyanalo-1-meathyl-] 1 SR -840 250 0,007
165 | Toluene 2 G-disocyanata [Benzene, 1,3-diisocyanalo-2-meathyl-] 1 91-08-7 250 0.007
166 |Toluena disocyanate (unspecified omear)[Banzana, 1,3- 26471-62-5 5000 0.007
diisocyanalomethyl-] 1
167 | TrchloraiChlaoromethyl)Silane 1558-25-4 50 50
168 | TrichlorolDschlorophenyl)Silane 27137-85-5 250 1250
169 | Trichlorosilane [Silane, richlora-] 10025-78-2 5O00 5000 [Firm
170 | Triethoxysilane 1908-30-1 250
171 | Trifluorechloroethylena [Ethene, chiorotriluoro] 79-38-0 5000|5000 Em
172 | Tnmethylamine [Methanamineg, N,M-dimethyl-] 75-50-3 5000 flm
173 |Trimethylchlorosilane [Silane, chlorotrimethyl-] 75-77-4 500 0.05
174 |Vinyl acetale 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 chlorde |Ethens, chioro-] 75014 5000 llrm
177 |Vinyl elhyl ether [Elhene, elhoxy-] 109-92-2 5000 llrm
178 |Vinyl fluonde [Fthene, fluco-] 75-02-5 5000 iflrr
179 |Viny methyl ether [Ethane, methoxy-] 107-25-5 5000 Iflrmy
180 |Vinyl mchiorosilane 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
NY30Y O1NY MIYn
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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
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 Humiditcy: 50%

SCURCE 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 [60 min])
Orange: 7.4 kilometers --- (2 ppm = AFEGL-2 [60 min])
Yellow: greater than 10 kilometers --- (0.5 ppm = AEGL-1 [60 min])
kilometers
3
"
wind
0
1 \\\
3
0 2 4 6 8 10
kilometers
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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:
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 ZONE:
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 [€0 min])

kilometers
4
2  — \
//
o ,f’::: — wind
———
2 \‘
“—-—.__‘__.—l
4
2 0 2 4 6 8 10
kilometers
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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 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])
Orange: 9.3 kilometers --- (2 ppm = AEGL-2 [60 min])
Yellow: greater than 10 kilometers --- (0.5 ppm = AEGL-1 [60 min])
kilometers
4
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/ wind
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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: 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): 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 vertical 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 liquid 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])
kilometers
4
2
—I | | wind
° —
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4 1 ]
2 0 2 4 6 8 10
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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 NNa 1.1

(PAC
SY N8P NP Y99y DDAPNN DN OXPNIN 2IWIND HY2IN NIV TPNOIND NN 1.2

DN NP YLV

Y9y DYIAPNN DN DOPNIN MINNDY 2IWIND DN TOYWHYN PNIND NPNL 1.3
5 LEL y2 78100 YN 10879 MM IRXIND YN DY OROW DY N8P M)
UEL —

md display 7onY Noan (1252 Twnnn MINY) puddle MN¥oNa NN .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
DT 2N NPININ WONT 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 N22DY NVID NHNT) tank NOXIN NPNL .3
NID TONY RXAN ,NND2 OINN D7N0IN Y01 9pdya wnanny D)oyn 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

DX11DM WM NV XYY DIV 99IND D7MINN NV — NHYNRIN INOIND 3.1
MMNTIPN NPXINI 1D PYN NINS/ NPy oY X, ( PAC »ay 5m dxa

(O PNNITINN OINMN IWNINA HHD) ND) jet fire — NPIVN MNNIND 3.2

MPOT MRHIN NINT 0y BLEVE — mewbHwn msoNn 3.3
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1
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kilometers

[T 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])
Orange: 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 -—— (5600 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
AFEGL-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: S5 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/(2q 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/(sqgq 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 AEGLs, ERPGs, or TEELs (Chemicals listed in alphabetical order)
PACs based on AEGLs, ERPGs, or TEELs
No. Chemical Name CASRN b Aio:"gigf: 1(:(;: 5 Uniits
PAC-1 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) 9016-00-6 6.8 75 450 TEEL-2/11, TEEL-3/8, dog ip LDLo ma/m?
2297 |Polyether polyol ester z-0112 7.9 a7 520 TEEL-2/11, TEEL-3/8, rat oral LDLo mg;nﬁ
2295 |Polyethylbenzene residue; (Dowtherm @) GB98T-42-8 14 150 900 ERPG-2/11, ERPG-2, ERPG-2 X § ppm
2299 | Polyetnylene 9002-88-4 28 310 1,000 EE{EULZ 11, mouse oral TDLo, rat 30-min | /s
2300 |Polyethylene glycol 25322-68-3 30 1,300 7700 WEEL-TWA x 3, TEEL-3/6, rat oral LD50 mag/m?
oy Used polyethylene glycel {25322-68-3) 3
2301 | Polyethylene glycol 20M 37225-26-6 30 1,300 7,700 BAC vallias mgim
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 3
2306 diphenylmethane diisocyanate) 9016-87-9 0.15 36 2 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 TEEL2 %6 mg/m
2308 | Polymathylmethacrylate; (Lucite) 9011-14-7 30 330 2000  |TLV-TWA (PNOS)x 3 TEEL-1x11, maim’
TEEL-2x86
2309 |Polycxyalkyleneamine; (Poly(oxypropylenejdiaming) 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 ma/m”
2311 | Palyphosphoric acid 8017-16-1 3 30 150 used phosphoric 3cid (T004-38- 2 ERFG |y
2312 | Polypropylens 9003-07-0 5.2 58 350 TEEL-2/11, TEEL-3/6, mouse oral LD50 mg/m®
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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/m3 [milligrams per cubic meter]) of a substance above 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 airbomne 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 by — 077yn2y AEGL »o9y by 0o01an PAC »day , MmN 1w 195
( TEEL 1 >59y2 mmipnn mivrID 0o 28 N Tnna) TEEL »H9y
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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: | gimol

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: |

g/mol

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 JetAl)
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 1f FP =53°C)
Lube oil - =150 =280 c2 -
Waste o1l - variable variable varable -
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061
H, =42 D[ 2 ]
£ = S
A~eD
Where:
H, = flame height (m)
D = diameter of the fire (m)
m " = burning or mass |oss rate perunit area per unit time {I-f.ga'mz—sec:}
p. = ambient air density(1.2 kg,-"nﬁ 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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