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Do Currently Used Scientific Paradigms for Risk Assessment Do Currently Used Scientific Paradigms for Risk Assessment 

enfold an operational worth?enfold an operational worth?

Do Currently Used Hazard Analysis Methods, yield Real Do Currently Used Hazard Analysis Methods, yield Real 

Vulnerability Mapping?Vulnerability Mapping?

NO!NO!
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ConclusionConclusion

ll NATECHNATECH’’ss, Replace Pure Disaster Agents , Replace Pure Disaster Agents 

Triggers.Triggers.

ll Referring To Compound Hazard Analysis Referring To Compound Hazard Analysis 

Rather than Limit to Container Specifics.Rather than Limit to Container Specifics.

ll Drastically Augment Response Operational Drastically Augment Response Operational 

Capabilities By the Establishment of New Capabilities By the Establishment of New 

Responsibility Lines Between Regime Responsibility Lines Between Regime --

CitizensCitizens
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NATECHNATECH disasters: disasters: 

when natural hazards triggerwhen natural hazards trigger

technological disasterstechnological disasters

No more No more ““PurePure”” Natural Disaster, e.g., Natural Disaster, e.g., 
Earthquakes, Floods, Volcanoes, Cyclones, Earthquakes, Floods, Volcanoes, Cyclones, 

but:but:
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““Natural Disaster Hotspots: A Global Risk AnalysisNatural Disaster Hotspots: A Global Risk Analysis””
[March 31 2005 NY][March 31 2005 NY]----The World BankThe World Bank

ll 3.4 billion people3.4 billion people, more than half the world, more than half the world’’s population, s population, 

live in areas where at least one hazard could significantly live in areas where at least one hazard could significantly 

impact them. impact them. 

ll In 35 countries, more than 1 in 20 residents lives at In 35 countries, more than 1 in 20 residents lives at 

relatively high mortality risk from 3 or more hazards;relatively high mortality risk from 3 or more hazards;
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““Natural Disaster Hotspots: A Global Risk AnalysisNatural Disaster Hotspots: A Global Risk Analysis””
[March 31 2005 NY][March 31 2005 NY]----The World BankThe World Bank

More than 90 percent of the populations of More than 90 percent of the populations of 

Bangladesh, Nepal, the Dominican Republic, Bangladesh, Nepal, the Dominican Republic, 

Burundi, Haiti, Taiwan, Malawi, El Salvador, and Burundi, Haiti, Taiwan, Malawi, El Salvador, and 

Honduras live in areas at high relative risk of death Honduras live in areas at high relative risk of death 

from two or more hazards.from two or more hazards.
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Strong quake shuts down nuclear reactorStrong quake shuts down nuclear reactor

ll Posted: Posted: 04 November 2004 1318 hrs04 November 2004 1318 hrs  

TOKYO : A strong earthquake shook the region of central Japan hiTOKYO : A strong earthquake shook the region of central Japan hit t 

by a tremor last month, shutting down a nuclear reactorby a tremor last month, shutting down a nuclear reactor . .

The area was hit by a 6.8 magnitude quake on October 23 ...The area was hit by a 6.8 magnitude quake on October 23 ...

Tokyo Electric Power said a reactor at the Tokyo Electric Power said a reactor at the KashiwazakiKashiwazaki--KariwaKariwa

nuclear power plant automatically shut downnuclear power plant automatically shut down . .



All Rights ReservedDr. Efraim Laor, +972-4-6709944

All Rights Reserved

All Rights Reserved to DrAll Rights Reserved to Dr. . Efraim Laor, Efraim Laor, 
Israel,+972Israel,+972--44--67099446709944

All Rights Reserved to DrAll Rights Reserved to Dr. . Efraim Laor, Efraim Laor, 
Israel,+972Israel,+972--44--67099446709944

No. Of Deceased, Injured Due To Release Of 2,400 
Out Of 12,000 Tons Stored Of Ammoniumםיעוצפ הפינמ 
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Haifa Bay, 

Tsunami Treat to

Industrial Facilities
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Liquefaction Treat
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Do Currently Used Hazard Analysis, based on Do Currently Used Hazard Analysis, based on 

the premise of strict Building Codes yield Real the premise of strict Building Codes yield Real 

Vulnerability Mapping?Vulnerability Mapping?

NO!NO!
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EQ consequences are dominated by four key EQ consequences are dominated by four key 
elements:elements:

ll MicrozonationMicrozonation
ll Strict buildingStrict building--craft based on appropriate craft based on appropriate 

buildingbuilding--codescodes
ll Dispersal of people at the moment of EQDispersal of people at the moment of EQ--

onset; onset; 
their response within seconds, minutes, hourstheir response within seconds, minutes, hours

ll Establishment's action or inactionEstablishment's action or inaction
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A Matter of ChoiceA Matter of Choice

MicrozonationMicrozonation is unmanageable....is unmanageable....

the other elements can be controlled.the other elements can be controlled.
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Comparison of design requirements US vs. JapanComparison of design requirements US vs. Japan
 U n ited  Sta te s J ap a n  
D es ig n co d es/standards   
-  S e ism ic r isk  ·  N o  fede ra l requ ire m e nt 

·  4 75- yr E Q , up  to  2 47 5-yr  
E Q  

·  L a nd  use  re stric t io ns in 
near- fau lt  z o ne s in  
C a lifo rn ia  

·  L aw  trig gered  by  
m o d ific at io n o r 
c o ns tructio n o f ne w  p la nt s 

·  N at io na lly  reg u la ted  
·  0 .3  g (5 0  -100 -yr  E Q ),  up 

to  0 .6 g  (8 00-100 0-yr E Q ) 
·  P er fo rm a nce- ba se d  d es ig n 

standards 
·  S tric ter  re gu la t io ns fo r T o-

N anka i/N a nka i re g io n 
·  L aw  tr igge red  by  

m o d ific at io n o r 
co nstru ctio n o f new  p la n ts 

-  F lo o d  risk  ·  N o  fede ra l requ ire m e nt 
·  G ene ra l ly o uts ide  100 -yr  

f lo o d p la in 
·  L aw  trig gered  by  

m o d ific at io n o r 
c o ns tructio n o f ne w  p la n ts 

·  G enera lly o ut s ide  10 0-yr 
flo o dp la in  

·  L aw  tr igge red  by   
m o d ific at io n o r 
co nstru ctio n o f new  p la n ts 

-  H ig h w in ds ·  N o  fede ra l regu lat io n 
·  D esig n to  w ithstand  the  

5 0 -yr eve nt  p lu s 
im po rta nce  fac to r 
(equ iva le nt  to  500 -yr 
e ve n t) 

·  S o m e la nd  use  res tric t io ns 
in  co ast a l z o ne s 

·  N at io na lly  reg u la ted  
·  W in d  lo ad s are  

per fo rm a nc e ba se d  
·  G enera lly des ig ned  to  

w ithsta nd  the  100 -50 0-yr 
eve nt   

·  L a nd  u se  restr ic t io ns  
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Even Worse Than WorstEven Worse Than Worst--CaseCase

ll Under U.S. Environmental Protection Agency rules, a Under U.S. Environmental Protection Agency rules, a 

facility's worstfacility's worst--case scenario case scenario is limited to the single largest is limited to the single largest 

container of the most dangerous chemical onsitecontainer of the most dangerous chemical onsite. . 

For example, General Chemical Corp. in Newark lists the For example, General Chemical Corp. in Newark lists the 

release of release of 211,000 pounds211,000 pounds of of OleumOleum, fuming sulfuric acid, , fuming sulfuric acid, 

as its worstas its worst--case scenario. case scenario. 

But the total inventory of But the total inventory of OleumOleum is listed at is listed at 5,000,000 5,000,000 

poundspounds, and the plant also houses 125,000 pounds of , and the plant also houses 125,000 pounds of 

nitric acid.nitric acid.
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The rules for determining the single worst-case 

scenario do not take into account the possibility 

that terrorists could cause a breach of multiple 

containers. 
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We Should Cast Aside the Concept that a facility's We Should Cast Aside the Concept that a facility's 

worstworst--case scenario case scenario is limited to the single largest is limited to the single largest 

container of the most dangerous chemical onsite, container of the most dangerous chemical onsite, 

butbut,,

Adopt Hazard Analysis which refers to the total Adopt Hazard Analysis which refers to the total 

inventory of Hazardous Materials, Stored at a inventory of Hazardous Materials, Stored at a 

Compound, Irrespective the owner of each one of Compound, Irrespective the owner of each one of 

the Containers the Containers 
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Dense Population

Fuel 
Compound

חוות מימן

LPG
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Operational CapacityOperational Capacity

In contrast to everIn contrast to ever--ready operational capacity which ready operational capacity which 
corresponds to Daily emergencies,corresponds to Daily emergencies,

there is an unbridgeable gap between there is an unbridgeable gap between standingstanding--opsops--
capabilities and what is essential to be done to save capabilities and what is essential to be done to save 
lives and reduce damage to peopleslives and reduce damage to peoples’’ health.health.

The Israeli case:The Israeli case:
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Reference Scenario EQ, Israel Reference Scenario EQ, Israel ––
Victims & Damage EstimationVictims & Damage Estimation

104,000104,000RetrofitableRetrofitable DamageDamage

HundredsHundreds20,00020,000Major DamageMajor Damage

DozensDozens10,00010,000Collapsed BuildingsCollapsed Buildings

Shelter + ReliefShelter + ReliefSeveral Several KK’’ss400,000400,000IDPIDP’’ss

US&RUS&RSeveral Several KK’’ss36,00036,000TrappedTrapped

To HospitalsTo HospitalsTens of Tens of KK’’ss90,00090,000InjuredInjured

D.V.ID.V.I50 p/D50 p/D16,00016,000DeadDead

Type of Type of 
ServiceService

Current Ops Current Ops 
ResponseResponse

No.No.Category of Category of 
DamageDamage
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Sharing Responsibility Regime Sharing Responsibility Regime -- CitizensCitizens

GovernmentGovernment + + Ranks & FilesRanks & FilesReconstruction, RecoveryReconstruction, Recovery

Ranks & Files + GovernmentRanks & Files + GovernmentRehabilitationRehabilitation

Ranks & FilesRanks & Files + + GovernmentGovernment

DecisiveDecisive SecondarySecondary

ResponseResponse

GovernmentGovernment + + Ranks & FilesRanks & FilesPreparedness & MitigationPreparedness & Mitigation

Government + Ranks & FilesGovernment + Ranks & Files
[parity][parity]

PreventionPrevention

Leading RoleLeading RoleEmergency CycleEmergency Cycle
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ConclusionConclusion

ll NATECHNATECH’’ss, Replacing Pure Disaster , Replacing Pure Disaster 

Agents Triggers.Agents Triggers.

ll RefferingReffering To Compound Hazard Analysis To Compound Hazard Analysis 

Rather Container Specific.Rather Container Specific.

ll Drastically Augment Response Operational Drastically Augment Response Operational 

Capabilities By the Establishment of a Capabilities By the Establishment of a 

Exclusive New Exclusive New Responsibility Lines Between Responsibility Lines Between 

Regime Regime -- CitizensCitizens
All Rights Reserved to DrAll Rights Reserved to Dr. . Efraim Laor, Efraim Laor, 

Israel,+972Israel,+972--44--67099446709944

כל אחד שיעסוק במקצועו ובכלים המתאימים לכךכל אחד שיעסוק במקצועו ובכלים המתאימים לכך
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  ––יפן  יפן  ,  ,  קוב הקוב ה, , אא--שריפ ות בגי ן ר שריפ ות בגי ן ר 
זמנית זמנית -- שריפות ענק בו  שריפות ענק בו 144144מעל מעל 
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 שלנו  שלנו רקרק  ––הבח ירה שלנ ו  הבח ירה שלנ ו  
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  --    י יח וסי יח וס  ב תר חיש יב תר חיש י  נ זקי םנ זקי ם  ב יןב ין  השוו אההשוו אה
דו גמה דו גמה 
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 א י נפ ו רמציה  קל ינ י ת  א י נפ ו רמציה  קל ינ י ת ––ב   ב   ""  ארה  ארה99//1111טר ו ר טר ו ר 
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US Nuclear SocietyUS Nuclear Society’’s Calculated Consequences of Nuclear Plant s Calculated Consequences of Nuclear Plant 
AccidentsAccidents

Once in 5,200 YearsOnce in 5,200 Years$560,000,000 Property $560,000,000 Property 
DamageDamage

Once in 600 YearsOnce in 600 Years$100,000,000 Property $100,000,000 Property 
DamageDamage

Once in 200 YearsOnce in 200 Years$1,000,000 Property Damage$1,000,000 Property Damage

Once in 5,000 YearsOnce in 5,000 Years1000 Thyroid 1000 Thyroid IllnessessIllnessess

Once in 700 YearsOnce in 700 Years10 Thyroid 10 Thyroid IllnessessIllnessess

Less than once in 10,000,000 Less than once in 10,000,000 
YearsYears

1000 Genetic Effects1000 Genetic Effects

Once in 600 YearsOnce in 600 Years10 Genetic Effects10 Genetic Effects

Once in 1,400,000 YearsOnce in 1,400,000 Years1000 Latent Cancers1000 Latent Cancers

Once in 500 YearsOnce in 500 Years10 Latent Cancers10 Latent Cancers

Once in 30,000 YearsOnce in 30,000 Years1000 Acute 1000 Acute IllnessessIllnessess

Once in 1,600 YearsOnce in 1,600 Years10 Acute 10 Acute IllnessessIllnessess

Once in 1,000,000 YearsOnce in 1,000,000 Years1000 Acute Fatalities1000 Acute Fatalities

Once in 30,000 YearsOnce in 30,000 Years10 Acute Fatalities10 Acute Fatalities
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Niigata firms yet to shake the quakeNiigata firms yet to shake the quake
The Asahi The Asahi ShimbunShimbun

ll Niigata Sanyo Electronic CoNiigata Sanyo Electronic Co., the city's largest employer, with a work force of ., the city's largest employer, with a work force of 

about 1,500 remain shuttered. about 1,500 remain shuttered. 

ll Honda Motor CoHonda Motor Co. halt automobile production at four plants, due to the stunted . halt automobile production at four plants, due to the stunted 

supply of speedometers from Nippon Seiki. supply of speedometers from Nippon Seiki. 

ll Honda suspended motorcycle production at its Honda suspended motorcycle production at its HamamatsuHamamatsu plant....the closures plant....the closures 

will delay production of about 10,000 automobiles and 7,800 motowill delay production of about 10,000 automobiles and 7,800 motorcycles. rcycles. 

ll Panasonic Communications CoPanasonic Communications Co., started producing multipurpose digital ., started producing multipurpose digital 

photocopiers again at its plant in photocopiers again at its plant in OjiyaOjiya.... .... 

ll At At Alps Electric CoAlps Electric Co., a leading maker of magnetic heads for audiovisual ., a leading maker of magnetic heads for audiovisual 

equipment, operations at its equipment, operations at its NagaokaNagaoka plant returned to normal on Friday.....plant returned to normal on Friday.....
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DisasterDisaster is a sudden is a sudden 

event, of natural or manevent, of natural or man--

made causes, which inflicts made causes, which inflicts 

death, injury or relocation death, injury or relocation 

upon hundreds of thousands upon hundreds of thousands 

or even several millions of or even several millions of 

people.people.


