Journal of the Korean Society of Safety, Vol. 31, No. 1, pp. 111-117, February 2016
Copyright@2016 by The Korean Society of Safety (pISSN 1738-3803, eISSN 2383-9953) All right reserved.  http.//dx.doi.org/10.14346/JKOSOS.2016.31.1.111

=Q| NaTech A=

= 3ot Aidtde] Yot IE

SuiE| . =T - DRIL”

A shehad il Aoy Akt - ﬂ%ﬂitﬁi
(2014. 8. 5. 4= / 2015. 9. 7.

ok

LX*%QL} Fdista 3}
d /2016, 1. 5. A=)

1
s

T}

L
o

Discussions on the Disaster Management for
NaTech based on the Foreign Case Studies

Byungtae Yoo - Jong-bae Baek”"

- Jae-wook Ko~

Accident Prevention and Assessment Division, National Institute of Chemical Safety

"Department of Safety Engineering, Korea National University of Transportation

**Department of Chemical Engineering, Kwangwoon University
(Received August 5, 2014 / Revised September 7, 2015 / Accepted January 5, 2016)

Abstract : Natural disasters can cause major accidents in chemical facilities where they can lead to the release of hazardous materials
which in turn can result in fires, explosions or toxic dispersion. Technological disasters triggered by natural disasters are referred to as
NaTech(Natural Disaster Triggered Technological Disaster). These trends increase the probability of catastrophic future disasters and the
potential for mass human exposure to hazardous materials released during disasters. In the present study, we proposed some methods for
effective disaster management by conducting case study of major NaTech. First, establishing information sharing system of chemical
accident for stakeholders and improving disaster manuals and standards of central and local government and co-operation support
system. Second, activating information service of emergency planning and community right to know. Third, improving the integrated

chemical accident database including NaTech accidents.
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Natural disaster (earthquake,

flooding, hurricane, ...)
=
NaTec

Industrial accident

Katrina hurricane (2005) produced large
by dioxin after a reactor run-away followed by envi | pollution after d. i
the burst of a rupture disc several oil platforms and oil sealines

v Spain (1998): 5 million m" toxic waste-water v Kobe earthquake (1995) resulted in
from Aznalcollar Mine flowed into Guadiamar overloading of emergency system and in
river after dam failure, directly polluting 4500 h ical losses
of land and wiping out almost all life in the river Chinese carthquakes (2008): hundreds of
v Prestige oil ship disaster (2002): hundreds of km people were trapped under two collapsed
of coastline heavily polluted in Spain and France chemical plants in Shifang, and the leak of
80 tons of liquid ammonia caused the
evacuation of 6000 people after the
carthquake

Industrial accident

Natural disaster (pollution)
Seveso Accident (1976): large are contaminated

Fig. 1. The difference between technological accidents
resulting in antropic—generated natural disasters and NaTech
disasters”
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Fig. 2. Number of NaTechs in the United States, 1990-2003" .
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Table 1, Categories of industrial activities and number of
associated analysed accident records™

Number of

Type of industrial activity data records

Energy-related(oil refining, LNG terminal, oil-fired power 7
plants, etc.)

Petrochemical (plastics, polymers, rubber, etc.) 19
Fine chemicals (pharmaceuticals, agrochemicals, etc.) 7
Metallurgy, electrochemistry and mining 9

(steel mills, semiconductors, tailings impoundment, etc.)

Other (construction materials, etc.) 4

Table 3. Damage and Releases from Refineries Shut Down by Hurricane Katrina

Fig. 3. The LPG tank farm at the Chiba refmery after the

earthquake—triggered fires and explosmns ),

Table 2. Shutdown time for 40 of the analysed facilities that
were affected by the earthquake and/or tsunami (number of
facilities in brackets)™

< 1 week > lweek > 1 month > 6 month Over 1 vear
- ¢l < Imonth <- 6month <- lyear ver 1 ye
- 12%(5) 70%(28) 8%(3) 10%(4)

4 A0 Qlsjel Actol S e Mt

A7 el SIS AL BelEAe] St 46k
Or|(Table 1) 53], Cosmog §4:2] AA14 W LPG <
25 W A dsteie 31

A7k e QIgk 33 HAlA 407l o
A7HE AR BAR itk ZH7I~‘€‘—E— CEREREE

6hazre] Azl WA 71%le] T0% TP Bere

6)

Facility Location

Volume and material released Details

Chalmette Refinery Chalmette, LA

Unknown quantity process water

Release during shutdown, water damage prevented
restart till november 2005

Chevron Pascagoula, MS

Unknown quantity of flaring and chlorine gas

Flaring during shutdown, chlorine released from
damaged tank car

ConocoPhillips Belle Chasse, LA

None reported

Major flooding damage and limited access due to
flooding and infrastructure damage

Exxon Mobil East Baton Rouge, LA

0.5 gal oil

Small quantity of oil released from outfall

Marathon Ashland Petroleum Garyville, LA

None reported

Minor impacts, restarted quickly

Motiva Convent Refinery Convent, LA

Sulfur dioxide 500 b, nitrogen oxide 10 Ib

Flaring during shutdown, minor damage

Murphy Oil Meraux, LA

1,050,000 gal oil

Storm surge damage to storage tank, major
impacts on residential community

Placid Oil Port Allen, LA

None reported

No damage, plant restarted quickly

Shell Chemical/ Motiva Norco Norco, LA

Unknown quantity of flaring

Flaring during shutdown, minor flooding, and
some wind damage
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Table 4. Number of retrieved Nalech accidents per database
and natural hazard™

Iﬁ:;‘;fil ARIA | FACTS |MARS | MHIDAS | TAD |NRC | Others | Total
Lighting | 45 . 4 79 9 |ss4| - |721
Floods | 72 | 14 1 13 13154 5 |2m2
Earthquakes | - 1 - 9 11 | 44 14 1179
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Fig. 4. Industrial activities involved in lightning—induced
accidents with hazardous materials releases (based on the
analysis of a subset of 190 accident records)m)_
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