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Abstract

Oifsile consequences resulting from worst—case scenarios involving release of toxic substances in the Yochon
area were estimated using the ALOHA (Areal Locations of Hazardous Atmospheres) model. Eight toxic substances,
including NH;, were considered: five were toxic gases and three were loxic liguids al ambient temperature. For
toxic gases, the entire quantity was assumed to be released al a constani raie during a 10-minute period. For toxic
hguids, the entire quanlily stored in the tank was assumed to be spilled and spread instantaneously to form a pool
with a depth of 1 cm. and then evaporated over some period of time. Except for phosgene and toluene 2, 4-
diisocyanate, for which concentration levels corresponding 1o human health effects are very low, average dislances
of the area at risk of adverse health effecis for a 1-1on release were predicted o be 2.3+ 1.1 km lor the worst—case
meteorological conditions and 0.93 £0.69 km onder typical meteorological conditions of (he Yochon area. Because
a large number of people were predicted 1o be affected in the current analysis, refined analyses considering bath
realistic accident scenarios and topographic effects were warranted.

Key words : Accidental relcase, offsite consequence, ALOHA model, worsl—case scenario. Yochon area
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Fig. 1. Distribution of years in operation of 81 reviewed tenant facilities. Value in parentheses is number of

facilities. Source ! Lee ot al. (1996)

Table 1. History of casualties and property damage from accidents in the Yochon Industrial Estate.

No. of Casualties {No. of Persons} Property Damage (Million Wan)
a, 0
Period : i
Accidents . Evacuations/ . Personal Real
Total Deaths Injurics Contaminations Totul Property Property
Total 121 843 63 93 687 387,981 14,124 373,857
1970s 3 9 9 - - 144 144 -
1980s 33 535 31 2 526 940 774 175
1990~ 1996 83 275 23 a1 161 386,888 13,206 373.682
Source : Yochon City (1997).
Table 2. Contributing factors to accidents in the Yo- Freofl i iu)e] Y eAM® AR 9ok
chon Industrial Estate. £ 14 19969 7A ) Afz ubg @ ) E) g &)

Period NuTr:t:E}' of Huoman Ex?{}];ﬁ:]];:nt ]1-2;5 lli?t[fz; Others
Accidents  Eiror

Tolal 121 113¢92%) 2(2%) 2(2%) 1(4%)

19703 3 3 — — -

19803 33 20 2 1 1

oae | e 51 - 1 3

Source Yochon Cuy (1997)
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Table 3. Hazard classification and release scenarios for chemicals used in this study.

Amnunt Released

Chemical Name CAS No. Hazard Classification”
Secenario I Scenaio T

Ammonia T664-41 -7 Toxicity, EHS [ ton 100kg
Ethylene oxude 75-21-8 Toxicity, HAP, EHS 10ton THon
Chlorine 7782-50-3 Toxweity, HAP, EHS 1lon 100kg
Phosgene 75-44 -5 Toxiwcily, HAP, EHS 10kg kg
HClL 7647-01-0 Toxicity, HAP, EHS 1ton 100kg
Hydrazine a02-01-2 Toxicily, HAP, EHS 1tan 100kg
Acrylonutrile 107-13-1 Toxicity, HAP, EHS 1 1on 100ke
TDIP 584-84-9 Toxicity, HAP, EHS 100kg 10kg

«Toxicity and HAP ¢hazardous air pollutant) are hom 40 CFR 68 and CAA Seclion 112(1) for Accidental Release Prevention Program; EHS
{=xtiemely hazardous substansc) is from EPCRA (Emergency Planning and Cornmumty Right-to—Know Act) Section 302 Title IT1

+ Toluene 2, 4 ~dilsocyanate
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Table 4. Predicted radius of impacts under accidental release scenarios.
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Toxic Endpoint Anoli | Radius of Impacts (km)
. . Applied Amount [ -
Chemical Name Release Scenario Endpoint® | Released Warst-Case  Typical
— Basis (mg/L} Meteciological Meteorological
& Conditions  Condilions
Ammonsa 0,14 ERPG-2" | (128 1 ton L8 0.32
100 kg 0.50 0.10
Ethylene oxide 0.090 ERPG-20 | (I8 10 tom 34 21
The entire quantily Lion 1.2 0.63
Chlorine | isrteleased ala 0.0087 ERPG-2> | 00174 1ton 3.7 22
constant rate duning 100 kg 15 0.65
a 10-mimite period,
Phosgene 000081 TRPG-2 | 0.000162 10kg 1.6 0 68
lkg 0.39 0.20
HC1 0.030 ERPG-2¢ 0.060 1 ron 24 1.1
100 kg 0.54 0.34
Hydruzme The entire quantity 0.011 EHS-LOC | 4.011 1 tom 35 095
is spulled and spread (IDLH) 100 kg 1.5 0.26
Acrylomuile mstanraneouslly o 0.076 ERPG-2° | 0.070 1 ton L0 038
form a pool with a 100 K 0.5 011
depth of 1em, and 5 29 -
TII (Toluena then evagorﬂlcd over 0.0070 EHS-LOC | 0.0070 100 kg K1) 0.20
2,4-diisocyanate) | Some period of time. (IDLH} 10 kg 0.28 0.06

" Because the duration of a gas release 18 assumed to be 10 minutes, 1oxic endpomnt values used in this study are adjusted From the ERPG-2 values

far | hour,

b The Emergency Response Plunning Guideline (ERPG) values are developed by the American Industoal Hygene Association. The ERPG-2 value
is the masymum airboine concentrabion above which 1t 1s believed neatly all ndividuals exposed o up to 1 hour could expenience o develop
wreveisithle ar other serius hiealth effects or sypiptoms that could impair therr abilities to (ake protective action

¢ LOC (level of concern) if no ERPG value 1z avalable  The Immeduately Dangeious to Life and Health (TBLH) value, developed by the National
Institule of Occupational Safety and Health (NJOSH), 1s an atmosphenc concentration of any toxic, corrostve or asphyxiant substance that poses an
mmadiate (hreat to hife or wonld cause ireversible or delayed adverse health elfects or would mterfere with an individual’s ability Lo escape from

a dangerous atmosphere.
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Fig. 2. Areas within 1 km and 2 km radii of a hypothetical accident site.
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