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SAF ETY It is far better to be reporting and learning from
Near Misses, Minor Incidents and Hazards, where
PYRAMID there is little or no loss, than to be reporting
actual serious losses.

Fatal

Permanent
Fatality disability

Serious Disabling Injury Long term work
incapacity

Near Misses, First Aids,
30,000 Medical Aids, Modified Work,
‘ Minor Incidents

s Unsafe Conditions and
SALLLOA0LY, Unsafe Acts (Hazards)

Medical treatment

“Mear Miss”
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1993 the United Nations Environment Program
created a disasters database, which was originally
compiled by the Organization for Economic Co-
operation and Development and was extended to
cover the years 1990-1997. According to the UNEP
database, a major industrial accident was defined by the
following criteria:

e 25 deaths or more; or

e 125 injured or more; or

e 10000 evacuated or more: or

e 10000 people or more deprived of water;
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» Speed of onset (sudden or
slow)

» Scale (minor, moderate or
major)

» Cause (natural or man-
made)
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\E%vr%rakr’ul;:agz Islamic Republic of Iran: Flood Hazard Distribution Map

Regienal Office for the Eastern Mediterranean

Legend
Intensity level (WHO,2007)

I very low
I Low
[ Medium
[ High

I Very high
- No data

International boundaries (UN, 2007)

Major cities (DCW, 1993)

Disclaimer

Th boundaries and names shown and the designations used on this map do not imply

of any opinion on the part of the World Health Crganization
eoneoming the status of any country, territory, city, or area, or of its authorities, or
concerning the delimitation of its frontiers or boundaries. Dotted lines on maps represent
approximate border knes for which there may not yet be full agreement.

All reasonable precautions have been taken by WHO to produce this map. However
this map is being distributed without mmnry of any kind, either express or implied
regarding its content, The y for it and use lies with the
user. In no event shall the World Health Omanmuon be liable for damages arising
from its use.

©WHO 2007, All rights reserved.

Projection: Geographic

Geographic coordinate system: WGS 84 Contacts

_— e— ) Kilometres / 22 WHO Regional Office bcu: Eastern Mediterranean
/

0 50100 200 300 400 500 / \ eha@em.who.int
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Natural Disasters
in the 20th century
4.08 victims
floors tsunamies Earthquakes
Liakd 50,9%

29,7%

eruptions
1,9%

storms
16,9% landslide

0,1%
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GLOBAL SEISMIC HAZARD MAP




53 World Health  |slamic Republic of Iran: Seismic Hazard Distribution Map

rganization

Regiomal Office for the Castern Mediterranean

Legend

Intensity level Past significant earthquakes O
(Modified from Giardini et (Dunbar et al., 1994)

al., 1999) Past world stress events @
I very low (Reinecket al., 2003)
B Low Richter Scale Magnitude
[ Mectum 0.0 o Unknown
B High (before instrumentation)
I Very high 0.1-1.9 (Unfet)
No data

Plate boundaries 20529 Ve ion)
(Dunbar et al.,1994) 30-3.9 (Minor)
International boundaries 4.0-49 (Light)

(UN, 2007)

5.0- 5.9 (Moderate)

Major cities (DCW, 1993)
A 6.0- 6.9 (Strong)

Q@000 O0 00 0 o
.60@@.90 -

Volcanoes
(Dunbar et al., 1994) 7.0-7.8 (Very strong)
A
> 8.0 (Catastrophic)
Disclaimer
Tho boundaries and names shown and the designations used on this map do not imply
ion of any opinion on the part of the World Health Organization

eooamlng the status of any country, teritory, Gity, or area, or of its autharities, or
conceming the delimitation of its frontiers or boundaries. Dotted lines on maps represent
approximate border lines for which there may not yet be full agreement.

All reasonable precautions have been taken by WHO to produce this map. However
this map is being distributed without warranty of any kind, either express or implied
regarding its content. The ility for its and use lies with the
user. In no event shall the World Health Olgnn\zlhon be liable for damages arising
from is use,

© WHO 2007. All rights reserved.

Projection: Geographic

Geographic coordinate system: WGS 84 Contacts
—— —) Kilo Action
0 50100 200 300 400 500 / xo Rm::’Ofrm louhe Eastern Mediterranean
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Richter Scale

Small: 5.0t05.9
Moderate: 6.0 to 6.9
Major: 7.0to 7.9
Great: 8.0 or greater
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If you wish control the

future, study the past
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(Vapor Cloud Explosion — VCE) ks g jlxiil -
(Physical Explosion) < 38 il -Y
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Toxic Release
- 16

ra
ra

-

Primary Cause

Explosion

20 10 60 80 100 120 140 160
Number of Accidents

o

- Primary causes of industrial accidents in developed (white)
and developing (dark) countries
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The 10 Major Industrial Accidents with the Highest

Number of PeoEle Killed, Inj ured or Evacuated

Prime Substance People
Country Place Date Cause®  involved (Killed
India Bhopal 12/03/1984 TR Methyl 20,000
isocyanate
s Jesse, :
Nigeria Niger Delta 10/17/1998 E Gasoline 1,000
Mexico 520U y,19/1084 B LPG 650
Ixhuatepec
USSR Siberia 06/04/1989 E LPG 645
Ammonium
Germany Oppau 09/21/1921 E Nitiata 561
Brazil Cubatao 02/24/1984 F Gasoline 508
Columbia Remeios 08/04/1993 T.R Oil 430
Egypt Donca 11/02/1994 F Oil 410
Nigeria LagosCity  05/12/2006 E Oil 260
Nigeria Adeje Warri  07/10/2000 E Oil 250

“E: Explosion: F: Fire: T.R: Toxic Release

[ e ant el
Bl e Jrdniar
B e e
Sy alian
)
“



The 10 Major Industrial Accidents with the Highest

Number of People Killed, Injured or Evacuated

Prime Substance Feople
oty e el Cause  involved Injured
Ukraine Chemobyl 04726/1986 B  Radioactive 444 600

gases
India Bhopal 12/03/1984 T.R Methyl 500,000
Isocyanate
USA Donara 1026/1948 ~T.R Ouphur 7,000
dioxide
Mexico  S20USD,  4i10/1084 @  LPG 6.400
Ixhuatepec
USA Richmond  07/26/1993 TR i‘i‘i‘(’lh“m 6.250
Binee  (Hoilouses  OOBAA0GL ) DT 3,000
Nitrate
Genmay: LUOVISER, Gypniios @  Dumetyl 2,500
fen cther
Ammonium
Germany  Oppau 09/21/1921 E Nitrate 1,952
Mexico Guadalajara 04/22/1992 E Gasoline 1,460
USA Fluelo 0226/1972 TR aste- 1,100
Creck water

“E: Explosion: F: Fire: T.R: Toxic Release

{d&&nm

B e e

Sy alian
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The 10 Major Industrial Accidents with the Highest
Number of People Killed, Injured or Evacuated

, People
Country Place Date (Ij) r1me+ S.ubstlam(:je Eva-
ause involve Saatdd
India Jaipur 10/29/2009 F Oil 500,000
Ukraine  Chernobyl  04/26/1986  E ::Sdc':ac“ve 336,000
France Tours 06/08/1988 F Na 200,000
Japan Fukushima 03/11/2011 E/T.R :::e‘:ac“ve 100,000
UK Birmingham 07/25/1990 T.R  Phosgene 75,000
Jsdia Visakha-  5,15,1007 B LPG 60.000
patnam
Mexico Salamanca 09/12/2000 E Malathion 60,000
Fencmcl | Do 12/19/1982 F  Oil 40,000
a Caracas
France Nantes 10/29/1987 F/T.R ‘mmonum 4444,
Nitrate
USSR lonava 03/20/1989 E Ammonia 30,000

“E: Explosion: F: Fire: T.R: Toxic Release
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(Flash Fire) g6 5T -

(Pool Fire) (s ! 3T -¥

(Jet Fire)  Jfygd 3T -V

(BLEVE and Fire Ball) (95 o1 9 S99k ¢

Boiling Liquid Expanding Vapor Explosion
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w: Hlerarchy of Controls

effective
Physically remove
the hazard

Replace
the hazard

Isolate people from
the hazard

Change the way
people work

Protect the worker with
Personal Protective Equipment

Least
effective
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* What you don’t have can’t leak
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Group Group

Strike
Team

Force
el

MAJOR AREAS OF IMS

Group Group

Strike
Team

Force
]

Safety Officer

Unit
Situation Status
Unit
Unit
Specialists
Demobilization
Unit

Service
Branch

Support
Branch

Ground
Support Unit

Finance/Admin.

Procurement
Unit

Compensations/
Claims Unit
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4 Event ,
End of scenario Improvement /
Starting point te. ' adaptatlanﬁ‘
of scenario " _ transformation (based
/] on lessons leamed,
tg Ttl A -im
proved
:} — b ‘Ml\:} -‘.‘ I 1f -.l- ]
FL “antifragility”)
\ N - Y., . . f
" "Permanent loss o
- Loss of ten f o
o \ ' functionality \ \ y unctionality
5 '
2 & I_E?
Z & <
e
= tz t3 F
=
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T Absorption Down- Recovery
: : : Robustness
time time time
Disruption time
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time
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ADVERSE

Functionality of the infrastructure
better than before (e.g. adaptation)

Functionality of the @
infrastructure

same as before

Functionality of the
infrastructure worse -
than before, only

partially recovered

Stress-test limits

Functionality of the ®
infrastructure
completely lost

Functionality level of the infrastructure

Scenario time
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