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About NEDIES
(Natural and Environmental Disaster
Information Exchange System)

The NEDIES project is being conducted at Ispyathe Institute for

the Protection and Security of the Citizen (IPSC) of the EC
Directorate General Joint Research Centre (JR®).objective of

the project is to support the Commission Services of the European
Communities, Member State Authorities ahdl déganisations in
their efforts to prevent and prepare for natural disasters and
accidents, and to manage their consequences.

One of the majoNEDIES activitiesis to provide a platform of
exchange of experiences and ideas natech disaster risk
managernt. It is based on the contributions preteel at a
NEDIES WorkshopAnalysis oNatech (Natural Hazard Triggering
Technological Disasters) Disaster Manageméetd inIspra, Italy

on 20and 2 October2003, which wagointly organised by the
United Nations International Strategy for Disaster Reductom

the European Commission DG Joint Research Centre, Institute for
the Protection and Security of the Citizen.



FOREWORD

There is sound evidence that natural disasters can trigger technological diéasters
dynamic also calledlomino effedt and that these concomitant events (also known as
natechs) may pose tremendous risks to countries and communities that are unprepared
for such risks. In Europe there are many vulnerable installations close to rivers, o
located in earthquake prone areas, or subject to other kinds of natural hazards, thus
potentially prone to their impacts. The recent floods across Europe in the summer of
2002 are an example showing the potential danger of natech disasters occurring near
populated areas. This was the case, for example, in the Czech Republic and in Germany
where rapid response by Civil Protection Authorities prevented disasters of vast
proportions. Because of the threat posed to society and the environment by this domino
effect, the NEDIES project has launched a research activity in this area to assess the
stateof-the-art of natech risk management in the European Union (EU) and Candidate
Countries, as well as identify needs and assist actors and stakeholders in ideamiflying
prioritizing strategies for natech risk reduction. Because of the importance of this area
of investigation and application, the United Nations International Strategy for Disaster
Reduction (ISDR) and JRC choose to collaborate in the study of theempraivid
identification of potential solutions in the framework of a collaboration agreement for
the period 2002006.

This undertaking is underpinned by the clear need to better understand the relationship
between natural and technological hazards and twmenbined impacts in the short,
medium and long term. The results of this initiative will be used to optimise prevention
strategies, level of preparedness, existing mechanisms of response to face natech risks in
Europe, including methods of informationth@ public. In parallel, this new initiative is
fostering wider discussion regarding natech disaster risk management and exchange of
experiences in order to deal holistically with mbltizard scenarios that often have a
transboundary dimension, which iS@ncern to European Union.

In this context, the NEDIES workshop on “Analysis of Natech Disaster (Natural Hazard
Triggering Technological Disasters) Management” was organised by the NEDIES team
of the European Commission (EC) Directorate General JoirgaRes Centre (JRC),
Institute for the Protection and Security of the Citizen (IPSC), in Ispra, Italy,-@1 20
October, 2003 in collaboration with the United Nations Secretariat for the International
Strategy for Disaster Reduction. Participants in the kglwp included thirteen
representatives from EU, Accession, and Candidate countries from the respective Civil
Protection Authorities, representatives from the research community in Japan and the
United States, and representatives from the JRC and the DRV/I®articipating
Candidate and Accession countries included Bulgaria and Romania, and Cyprus,
Lithuania, and Hungary, respectively. Appendix 1 contains a detailed list of
participantsThe objective of the workshop wésur fold, and included:

To create aareness of the potential for joint natural and technological
disasters (natechs), by better characterizing the natech phenomenon in relation
to the various potential hazards on a given territory.

To better understand the statkthe-art in natech disasteisk management in
Europe.



To provide an intedisciplinary platform where experiences and

methodologies pertaining to natech disaster risk management could be shared
amongst interested parties.

To identify needs and synergies in the area of natechalisast management
and propose a set of key strategies for future natech risk reduction where
NEDIES and ISDR can assist stakeholders.

One of the main outputs of the workshop is the production of these proceedings, which
portrait a wide array of knowledgand experience from the various participating
countries regarding natech disaster risk management. The workshop was but one
stepping stone in the efforts being made in this important areas by JRC and by the
United Nations, and more recently, by both esgtith a promising collaboration spirit.

JeanPierre NORDVIK Francesco PISANO
European Commission DG JRC United Nations ISDR
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Introduction

This EUR report has brought together the contributionthiofeen representatives from
EU, Accession, and Candidate countries from the respective Civil Protection
Authorities, along with representatives from the research community in Japénhan
United Stateswho all participated in the NEDIES Workshop

It can be noticed that treontributions to thg@roceedings are divided intbhreeparts:

)

i

Keynote papergSection A)which portrays four contributions. The first is
from Italy regarding thestorm that triggered a blackout written by Dr. Marta Di
Gennaro, the Director General of the Italian Department of Civil Protection.
This is followed by the paper on the August 1999 earthquake that occurred in
Turkey, prepared by Dr. Ana Maria Cruz, the lBDR secondment to the
NEDIES project from Colombia. Next is the paper by Mr. Tetsushi Kurita of
the Asian Disaster Reduction Centam the recent Earthquake in Japan in
September 2003The last entry to this section of the proceedings is from Prof,
Laura Steinberg of Tulane University, USA, which addresses natechs in the
United States.

Country papers (section Bwhich provides seven papers addressing natech
related issues in the following countries: ltaly, Bulgaria, France, Germany,
Portugal, Romania anSweden.

Country presentations (Section Gyhich show the PowerPoint presentations
of nateckrelated activities in six countries in Europe: Austria, Cyprus, Finland,
Hungary, Lithuania and the Netherlands. Due to various constraints, these
countries werainable to provide a paper based on their presentations.

The workshop included plenary sessions and parallel working sessions during both
days. There was an opening session by the JRC and the UN/ISDR, followed by
presentations by invited keynote speakeasd a series of individual country
presentations. These presentations were followed by a day and a half of parallel working
sessions, where the country representatives were divided into two groups, and worked
together as a group to address a series of ignestoncerning natech disaster impacts,
vulnerability, and risk reduction. The individual workgroups then convened in a plenary
session at the end of each day to present the workgroup results and allow for discussion.
Seethe Section entittedPARALLEL W@RKING SESSIONS AND RESULTM the
Parallel Session Description and Working Sessions Re#izendix 2 provides the
Workshop Programme.
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Al —The Black-Out of 28 September 2003

Marta DI GENNARO Director General of the Department of Civil Protectjon
Presidency of the Council of Ministekda Ulpiano 11 | — 00193, Rome, ITALY

marta.digennaro@protezionecivile.it

Abstract

This contributionbriefly describes the black out that hit the Italian peninsula on 28 September 2003. It is
an example of a natural hazard that triggered a technological disaster, i.e. the blackout. It is based on
presentation given during a workshop entitl&halysis of Natech (Natural Hazard Triggering
Technological Disasters) Disaster Management

Keywords : blackout, emergency response, civil protection, Italy

THE FACT S

3:01 a.m: in a fraction of a second lyalost more than 6000 MW of powemore than
25% of its total consumption requirement.

According to the National Distributor, Italy’s electrical system shut down as a form of
automatic protection, thus provoking a blamkt. The Italian network detaché&m the
European network in only four seconds’ time. Our system did not hold up. This was an
exceptional event and the chief officer of National Distributor has stated that there was
nothing that could have been done.

The Italian electrical system is vevulnerable as a result of its heavy dependence on
importation from abroad (equal to 6,300 MWthe highest of all the 15 EU Member
States).

Emergency phases

3:.01a.m. Breakdown as a result of high winds, a spruitetree falls onto the
MattenLavorgo eéctrode in BrunnenSwitzerland, cutting electrical
power on a line supplying ltaly with 1,320 MW.

3:11a.m.  Advisory Etrans, coordinator for Swiss distributors, advises their Italian
colleagues at GRTN (National Distributor) of the breakdown and asks for
a reduction in the importation of electrical power.

3:13a.m. Reduction GRTN reduces its importation of power from abroad from
6,400 to 6,200 MW. The problem seems much less serious at first and to
be a question of adjustment.

3:20 a.m. the lights go ouall over Italy

Immediate interventions
Effects on the Italiandalthsystem
i)  The power outage is felt within minutes in the hospitals All operating rooms in
which particularly demanding surgical operations are underway continues to

function as electricit generators go into function immediately, which also
resolves the problem of patients coateel to lifesupport equipment.

ii)  Four babies are born during the blamlk.
i)  The Fire and Police Departments supply diesel fuel to hospitals upon request.



iv) Fire Depaments handle assistance to patients dependent on respirators at
home.

Calls to Emergency Intervention Numbers

There are 59,000 calls for intervention on the night of the ldatk The Fire
Departments dispatch 3,593 calls. Out of a total of 1,421 spes@le calls, 382 are
for road accidents.

Forces deployed
8,750teams of State Police and Gendarmes

4,000Railway Police units in 280 stations
1,360Motorway Police patrols
Tens of thousandsof volunteers

Inconveniences

Airports: no overwhelming inconvesmces are registered. Out of a total of 800 arriving
and departing flights only six are cancelled. Accumulated delays amount to two hours.

Ferry Service passenger inconveniences are limited. Accumulated delays amount to
one hour.

Railways a total of 110trains and 30,000 passengers are involved. Passengers suffer
considerable inconvenience as stations are left in complete darkness and travel is
interrupted. The greatest inconvenience is experienced by the 500 passengers booked on
Unitalsi’s “white train”, who are left waiting many hours in the Latina station for their
train, which is unable to depart from Rome’s Tiburtina station.

Metropolitan Transitthe greatest level of inconvenience is registered in Rome where a
special event being held for the fitghe, known as the “Notte Bianca” (the city stays
open all night), is underway. Metro trains are packed with passengers taking advantage
of the altnight events, and who are forced to reach the nearest stations on foot.

Elevators many people are trapgen elevators and have to wait hours for rescuers to
intervene.

Commerce foodstuffs go bad as a result of refrigerators shut down.

Civil Protection Department solutions

The Civil Protection DepartmenfCPD) sends out a series of advisories via text
messge regarding how to avoid inconvenience and accidents (to not use trains and cars
and to listen to the battery operated radio for information). The CPD’s Operative
Committee unceasingly monitor the situation across the entire country by means of
direct lirks with all the Prefectures. The most vulnerable facilities appear to be the
hospitals with alternative sources of electricity incapable of supporting lengthy
interruptions of power. Another weak point is rail transport, with trains arrested at
unspecifiel points along various routes.

Mobile telephone service also presents some blind spots as many areas of the country
are left without signal reception.

The Italian islands werexeluded from the emergeneytuation including Capri.



Information

One of the rost evident problems is the inaccessibility of information. The only contact
with the world is via batterpowered radio, which becomes as indispensable a tool in
confronting the emergency as the flashlight.

Civil Protection Plan

The Civil Protection Plarfor dealing with the crisis is implemented with the maximum
rapidity and efficiency, but great merit must also be given to the citizens, whose calm,
composed behaviour so favoured the work of those intervening to bring the situation
back to normal.

By the morning of 28 September electrical power is already returning to various areas of
Northern ltaly; in Central and Southern Italy instead the scenario remains critical until
late afternoon. While the situation gradually returns to normal, the Head of tihe Civ
Protection Department, Guido Bertolaso, recommends limited use of household
appliances since the risk of another btack at the moment in which power is restored
remains high.

The emergency status ends on the morning of 29 September. Confirmaggred at

the conclusion of a meeting of Civil Protection technicians and electrical network

distributors and managers, who provide a reassuring picture: normality has been re
established in almost the entire country, with the persistence of only a fewl “sma

inconveniences” owing to the long absence of electrical power.

The Civil Protection Department can now step out of the picture: another crisis situation
overcome.

In closing, Figure Al.a shows the Italian peninsula BEFORE the Italian blackout struck,
whilst Figure Al.b depicts the situation during the blackout.
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Figure Al.a— The Italian peninsulabeforethe blackout struck on 28 September 2003.



Figure Al.b— Italy with respect to other European countries during the black out of 28 January 2003.



A2 — Cascading events and hazardous materials releases

during the Kocaeli Earthquake in Turkey

Ana Maria CRUZUN/ISDR scientific expert secondment to the NEDIES team)
Department of Civil and Environmental Engineeyifglane University
New Orleans, LA 7018, USA

acruz@tulane.edu

Abstract

The Turkey earthquake of August 17, 1999 offered a unique opportunity to study cascading events and
hazardous materials releases during strong ground motion. While there has lmeratiention devoted

to releases from pipeline breaks during earthquakes, until recently there has been little consideration of
earthquakeelated hazardous materials releases at industrial facilities. This paper results from a study of
hazardous materialeleases in 19 industrial facilities in the industrial region of Kocaeli, Turkey, one of

the hardest hit areas. The study used interviews and visits to these industrial facilities to investigate the
triggering mechanisms and cascading events which lead filowed the hazardous materials releases
which were identified. The performance of hazmat mitigation measures and emergency response to the
hazmat releases in the context of the earthquake were also investigated. Interviews of government
officials incharge of industrial risk management and emergency response were also carried out.

Keywords: 1999 Turkey earthquake, Kocaeli, natech, emergency response, hadfitigation,
emergency response

1. PROCEDURES OF DAMAGE ESTIMATION

The magnitude 7.4 earthquakeKocaeli, Turkey in August 17, 1999 resulted in over
17,000 deaths and more than 40,000 people injured. Thousands of residential and
business units were damaged, and more than 350 industrial facilities in Kocaeli reported
damage to their plants. In atidn, the earthquake triggered large fires, toxic air releases
of dangerous substances and oil spills at several industrial facHiggse A2.a shows

the epicentre of the Kocaeli earthqualkedong with the location of industrial facilities
visited forthe study
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Figure A2.a- Map depicting the epicentre of the Kocaeli earthquake of August 17, 1999 and the
location of industrial facilities visited for the study.



The earthquake was one of the first earthquakes in modern tonefrike a highly
urbanized and industrialized region. Kocaeli is one of the most densely populated
regions, and accounts for 30% of industrial production in Turkey.

Thus, the Kocaeli earthquake offered an opportunity to learn first hand about the effects
of strong ground motion on hazardous materials stored, used or handled at industrial
facilities in the region, and to assess the effectiveness of risk management and
emergency response practices for earthquaigered hazardous materials releases in
the context of the earthquake.

2. METHODOLOGY

Data for this study was obtained through a series of interviews and visits at nineteen
industrial facilities in the affected region subjectMwdified Mercalli Intensity of X.

Using a survey instrument the studsked aobut the hazmat stored or used at each
facility and whether any hazmats were released during the earthquake. Questions
regarding theriggering mechanisms and cascading events which lead to or followed the
hazardous materials releases were als@goShe performance of hazmat mitigation
measures and emergency response to the hazmat releases in the context of the
earthquake were also investigated. Interviews of government officials in charge of
industrial risk management and emergency responsealgerearried out.

3. RESULTS

3.1Earthquake Effects

Eighteen of nineteen industrial facilities reported damage to their plants. Hazmat
releases were reported at 14 (of 19) facilities, eight of these industrial facilities reported
substantial hazmat relses with offsite consequences. A total of twenty one hazmat
incidents were documented. Examples of hazmat releases include the release of 50,000
kg of crude oil into Izmit Bay, the release of 1.2 million kg of cryogenic oxygen, the
spill of 100,000 kg of posphoric acid, and three simultaneous independent fires at an
oil refinery (Steinberg and Cruz 2003).

Problems with lifeline systems and onsite utilities were also reported. A total loss of
electrical power and communications capabilities were reparted facilities. All
facilities reported problems with water supply, while five suffered loss of onsite
emergency waterFurthermore,nsufficient personnel to respond to hazmat releases
were reported at all the plants that suffered hazmat problems.

3.2Risk Management Practices at the Time of the Earthquake

The industrial facilities visited had taken some prevention and mitigation measures for
chemical accident prevention. Seven (of 19) facilities reported structural design or
retrofitting for earthquadés. Twelve (of 19) facilities reported the use of anchoring
mechanisms for tanks and equipment, while almost all (17 of 19) reported the use of
restraining straps or chains for securing pressure cylinders and barrels containing
dangerous substances. Ndmess, during the site visits unsecured hazmat containers
were observed in many of the facilities. All of the facilities visited had containment
dikes around storage tanks, and internal drainage systems and waste water treatment
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plants. Additionally, theyall had backup power generators and emergency water
systems.

3.3Emergency Response to the Hazmat Problems during the Earthquake

Emergency response to the earthqukgyered hazardous materials problems were
imbued with many problems. Although safetyd &mergency response measures for
accidental chemical releases existed, they were not designed to operate in the aftermath
of a large earthquake or to withstand EQ forces. Industry emergency response plans for
chemical accidents did not address hazmagasels during earthquakes, therefore
considerations on how to respond to the earthquake triggered fires and hazmat spills in
the absence of water, electrical power, and communications had not been properly
analyzed. Furthermore, there were very little woskend emergency response
personnel available. Panic behavior in the form of “flight away from danger” was
blamed for emergency response deficiencies by almost all people interviewed at the
industrial facilities visited.

3.4 Analysis of Cascading Events igered by the Earthquake

The Kocaeli earthquakes caused secondary disasters, such as multiple hazardous
material (hazmat) releases and fires described above, through a series of direct and
indirect cascading events. The cascading events included varecisanisms and

failure paths, in some cases involving the intersection of highly improbable and
independent events. Cascading failures helped exacerbate the difficulties in responding
to the joint natech events.

The following example illustrates the cascadievents that were triggered by the
earthquake in the naphtha tank farm at an oil refinery in Kocaeli:

Vibration of the floating metal roofs against the tank shells creates sparks that
ignite four naphtha tanks;

Simultaneously, the earthquake damagedaagi connection on one of the
burning naphtha tanks;

Naphtha leaks through the damaged flange;

The Naphtha leakage from the damaged flange ignites;

The ignited naphtha flows downstream through a drainage canal,

The fire spreads through the drainage cambddio additional tanks;

Damages to power lines and main water pipelines delay fire fighting efforts;

The large fires pose a threat to nearby storage tanks containing liquefied
petroleum gas (LPG) and ethylene;

The threat of explosion of LPG tanks thremeanhydrous ammonia storage
tanks in nearby fertilizer plant. Due to the threat, an evacuation of 5 km area is
ordered only 12 hours after the quake, and 200 tons of ammonia are
intentionally released.
Search and rescue is abandoned in evacuated areas.

These events are mapped in Figures A2.b and A2.c.

The earthquake triggered cascading events that led to hazmat releases and that affected

the capacity to respond to the hazmat releases. Furthermore, the hazmat releases
triggered other hazmat problems, ahceatened other industrial facilities in the region,

11



and had a negative effect on search and rescue of earthquake victims. AZgilire
depicts the series of emergency response problems encountered at the oil refinery in
trying to respond to the multipleréis and hazmat releases during the earthquake.

Similar events were experienced by an acrylic fibre plant in Yalova during the
earthquake. The earthquake triggered the exposure and spill of 6.5 million kg of highly
volatile acrylonitrile from three (out o8) storage tanks. Figure 5 diagrams the
cascading events triggered by the earthquake at the acrylic fibre plant.

Earthquake forces act on naphtha tanks and
tank components in tank farm

/\.

Transitory earthquake Resistance by tank
effects components

(Wibrating and pounding)

l FAILURE T

Vibration of roofs and Damagl? to flange
tank shell walls in four connection on one

naphtha tanks of the four naphtha

tanks
Causes sparking in the MNaphtha leakage
four tanks through flange
connection

' !

Fire in four naphtha tanks Fire spreads to

> broken flange
connection

Burning ligquid fuel flows
to open ditch dike from
broken flange on tank

v

Fire spreads through
open ditch to two more
naphtha tanks

Fire in a total of six naphtha storage tanks

Figure A2.b- Earthquake triggered cascading events at the naphtha tank farm.
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FIRE IN NAPHTHA TANK FARM

l

Heat radiation and fire impingement on neighboring fuel
tanks

!

BLEVE and explosion hazard of LPG and ethylene storage
tanks nearby

!

Explosion hazard poses toxic chemical release threat at
neighboring facility containing anhydrous ammonia gas

v

Ammonia release threat forces authorities to order
evacuation of area 5km in radius around refinery

v v
Many firefighters abhandon Search and rescue
their posts activities are abondoned
12 hours after the EQ

. !

Fires go out of control, Earthquake victims left
requiring 4 days to put out behind still trapped under
collpased huildings and
debris

Figure A2.c- Offsite and onsite cosequences of naphtha tank fires

13



Off site .
electrical power | Mo Emergency Yegr |Startupof Mo DEIEY.Wh'Ie Adequate capacity
supply _|power _|generators safe? . checking for gas | lto operate pumps?
available? generators leaks
’ |availahle?
l Mo
Pumps Yes* Low pressure
ilabl ? > F L i =)
Sea water Yes Effective with No Less effective
ilahle? »/foam chemical? » —l
Hampered fire Uncontrolled fires
fighting efforts —>| —> Prolonged fires
- Water pipelines Delay while Low pressure Threat to
Offsite water No  |Emergency water | g pip Na - p .
supply |supply available? availahle on R '“513."!“!] ) __.water due to community
available? *|site? provisional lines pipeline breaks
- Evacuation order
E v Few onsite hazmat Few trained responders
e ¥ _ylteams available available for fire
responders _-_-_-_-_-_-_-_-_-_-_'_'_‘_‘—'—-—b )
affected? fighting purposes
Offsite responders . |Offsite responders trained in
ilahle? HE » hazmat resy ? o L]
Access roads Mo _
availahle? Delay in
[transporting
emergency
TESOUTCES Fire fighters Abandoning of
ahondon their search and rescue
»{posts of earthquake
victims
Communications Mo Delay in "?q“‘?Sﬁ“!]. Confusion and waste of
systems availahle? and coordinating aid |, |time and resources

Figure A2.d- Cascading events which hampered emergency response to the multiple fires and hazmat release at an oil refinery following the Kocaeli earthquake.
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Earthquake effects on
acrylonitrile (ACKN) tanks at
an acrylic fiber plant

L

Resistance by structures

SUCCESS

Ho damage or
FAILURE minimum damage to
five ACH storage tanks

|

- h_J
Tank 1 Elephant Tank 2 Tank 3 Mo hazmat release
foot buckeling Pipe rupture Roof buckeling

Liguid spill of ACH Pool evaporation from
into containment dikes tank

Failure of containment Toxic air
dikes emission —

Liguid spill |

Pool evaporation from
large surface area

Yapor cloud
formation

vapor cloud
dispersion
(no ignition)

Soil, ground Killing of all animals Puhblic health threat
wrater, and sea and vegetation in to residents of Yalova
contamination area 300 m in radius

Authorities order evacuation of
area 12 km in radius around plant
B hours after the EQ)

!

Search and rescue activities of
earthgquake victims abandoned

Figure A2e- Earthquake effects on acrylonitrile storage tanks at the acrylic fibre plant.

DISCUSSION AND CONCLUSIONS

The Kocaeli earthquake in Turkey confirmed that an earthqae&e@s a common force
capable of initiating multiple and sitaneous independent events which combined can
result in devastating consequencése main problems identified with respect to natech
risk management and emergency response include:

Seismic design considerations were generally not applied to safety and
mitigation measures.

Safety and mitigation measures were designed was based on the availability of

lifelines. That is they were designed to prevent and respond to hazmat
accidents during normal d&g-day plant operation.

Emergency response (ER) plans fezmat releases considered one hazmat
incident at a time. Single or multiple events from one or more sources were not
considered, therefore emergency was inadequate.



The proximity of the industrial facilities to urban areas affected not only nearby
residemial areas, but also neighboring communities.

The natech disasters posed additional health and psychological problems to an
already devastated population.

Local emergency management officials were unprepared to respond to multiple
hazmat releases and chealiaccidents. The hazmat problems used up much
needed resources to respond to earthquake victims.

The Kocaeli earthquake showed that the consequences of natechs can be higher in large
metropolitan areadecause there ammore people andinfrastructure atrisk. In this

context, aalysis of vulnerability to natechis large urban areds essential for natech

risk reduction.

The study findings show that the analysiextiernal hazards such aarthquakes must

be carried out and incorporated phant design. However, this may not be sufficient,
unless ndustrial risk managememind emergency response measures are also designed
to operatein the absence of water or electrical power which is common during
earthquakes

Those in charge of community disaster prei@n and preparedness must be made
aware of the potential dangers associateith natech hazardso that they may be
prepared to respond to these types of events. Identifying potential release scenarios will
help in emergency preparedness planning fotipteland simultaneous events.

Finally, aldressing natechs will require that people typically working in industrial and
technological risk management work together with those involved in natural disaster
risk reduction.
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A3 — Observation on the Recent
Earthquake Damage in Japan

Tetsushi KURITA
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Abstract

On September 26, 2003, a large earthquake struck the northend isfalapan. It was named the 2003
Tokachi-oki earthquake. Japanese local magnitude of the earthquakeOn@stBe Richter scale and the

maximum JMA (Japan Meteorological Agency) seidntiensity was 6 lower. This earthquake caused
tsunami that recorded the highest of 1.3 m at a tidal obsanwaind 4.0 m of its trace was identified in

the later survey. Damage due to earthquake was caatipaly small except infistructure. The most
serious damage was oil storage fire. Ttiilsstorage fire caused social ferment.

Keywords: 2003 Tokachi-oki earthquake, tsunami, equittke damage, oil storage fire, surface wave

1. INTRODUCTION

On September 26, 2003 at 4:50 a.m., a l@@ehquake struck the northern island of
Japan, Hokkaido. Basic information of tearthquake is shown in Figure A3.a. The

epicentre was located in the offshore otith-eastern Hokkaido with the 42 km focal
depth. It was named the 2003 Tokachi-oki leguke. Japanese local magnitude of the
earthquake was 8.0 on the Richter scalethadnaximum JMA (Japan Meteorological
Agency) seismic intensity was 6 lower. This earthquake caused tsunami that recorded

the highest of 1.3 m at a tidal observatand 4.0 m of its traceas identified in the
later survey.
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Hokkaido island Origin Time: 04:50 AM,

September 26, 2003
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; Focal Depth: 42 km

Epicenter

S
s
£
g
&
<

Pacific Plate

Eurasia Plate

<
[=)
(=
g
-
8
<
&
o
=)
%
8

Philippine Sea Plate

A3.a - Basic information on the earthquake.
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Figure A3.b shows probability of the occurrence of éaegrthquakes within 30 years

from the stipulated reference date. Japam&seernment is preparing an evaluation of
long-term probability of large earthquake occurrence within 30 years. Until now, 11
earthquakes along the plate boundaries have been examined and declared. The
occurrence of Tokachi-oki daguake with magnitude 8.1 was estimated as 60 %. The
earthquake occurred in last monthamsidered as this estimated earthquake.

Figure A3.c indicates a distribution of wontal displacement of crust observed by
GPS (Global Positioning System). The ack@se to the focal region moved to south-
east direction due to crustal deformation caused by the earthquake. All displacement
vectors look toward the KilkKamchtka trench. The mx@mum displacement is 87 cm.

It means the rebound of upper plate in the subduction zone.

This earthquake induced a tsunami. It affedtexicoastal area. Distribution of tsunami
height is displayed in Figar4. Red bar means the record at tidal observatory. Yellow
bar indicate the trace of tsunami at porhikPbar shows the traas tsunami at beach.
The maximum height was 4.0 m surveyed at Erimo cape.
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Figure A2.b - Probability of the occurrereof large earthquakes within 30 years.
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2. OUTLINE OF EARTHQUAKE DAMAGE

2.1 Physical damage

The summary of damage compiled by the @GabiOffice of Japan is shown in the
following Table A3.a. Fortunately, the earthquake caused only a small number of
victims, and a few residences were colpexcept some very old houses. One of the
reasons is that the vulnerable buildings ia #ffected area have been already destroyed
by several large earthquakescarred in the past and asmic buildings have been
constructed instead. On the other handany infrastructures were damaged.
Additionally, several automobiles were swept out to the sea and many turned out to be
out of order due to being submerged, ettesugh there was no ham loss caused by

the tsunami.

Table A3.a - Summary of the damage

Casualties Damage to Residences
Deaths Disappearance Injured Complete Half Collapse Partly
s Collapse Damaged
0 2 844 60 81 1,292
(28) (5) (287) (815) (1,324) (6,395)

* Number in parentheses means damaigbe 1952 Tokachearthquake with M8.2.

Number of Damaged Roads Number of

Motorways | Ordinary Roads |Damaged Ports

Number of Incidence of Fire

4
10 58 32 ( of which 2 were oil storage fires )

(Compiled by Cabinet Office as at October 15, 2003.)

2.2 Economic damage

Economic loss, which is shown in Figuk.e, was compiled by Hokkaido prefectural
government. Total economic damage(direc@stimated to be 186.3 million US$. The
economic damage to infrastructure is significant. It makes up 70 % and over.

Total economic damage: 186.3 million

Agriculture
Infrastructure )
Fishe

Forestr
Health
Commercia

Education
Social Welfar
Other

0 20 40 a0 a0 100 120 140

- (Compiled by Hokkaido prefectural
Damages (m|”|0n US$) government as at October 11, 2003)

Figure A3.e - Economic loss.
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3. FIELD SURVEY

Asian Disaster Reduction Centanducted a field survey the affected area following
the earthquake occurrence. Figé@.f shows the swey route. In this figure, red line
indicates a survey route. &hteam surveyed the coas#l of Hokkaido fronted onto
Pacific Ocean. Total distance of surveyute was 550 km. Here, yellow box shows a
typical damage in each survey point. Licaetfon phenomena were seen at the ports
along the south-east coast. Radmage was occurred in this arched coast. Tsunami
damage was observed at Tokachi port. nafie team visited the Tomakomai city and
saw the second fire of oil storage.

Hokkaido Island L WY

vt e, 151 §
4 { Bl i f L
. brv gl

- f . = e

SapporoL, = 7.5 | Road Damage

M aivea Bridage

Chokubetsu
Station

Tomakormai
il Refinery

ol Storage Fire

Urakawa Fort

— SUrvey route
=Y survey point

3 Typical damage

Tsunami

Hyakuninhama
Shore

Figure A3.f — Survey route.

Photo A3.a shows damage to road$iese roads are damaged with the bank failure or
caving due to liquefaction. Photo A3.b diggaembankment damage in Tokachi River

due to slope failure. Tsunami struck sonshifng harbors. Photo A3.c shows stranded
ships due to tsunami. These fishing boats are stranded on the land. Collapsed chimney
of garbage disposal facilities is displayedPhoto A3.d. Damage to port facility is
shown in Photo A3.eThe caisson of the quay was moved to sea side and grand level of
backfilling was sunken 50cm.
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(2) — Caving due to liquefaction

(3) — Sinkage of backfilling for pipeline Photo A3.d — Bank failure

Photo A3.a — Damage to roads.
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Photo A3.c - Stranded ships.

Photo A3.d - Collapsed chimneyf garbage disposal facilities.
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Photo A3.e - Damage to port facility.

4. OIL STORAGE FIRE

4.1 Damage to oil storage

Serious fire broke out at an oil refindry Tomakomai City, which is about 200 km far
from the epicenter. The JMA seismic intepsit the city was 5 lower and there seems
to be no damage in the buildingsd structures except oil storages.

At this oil refinery, oil storage fires occexd twice. One happened in the early morning
of 26th directly affected bthe earthquake and the second one occurred around 11 a.m.
of 28th. The second fire was reported tochesed by the blown chemical extinguisher
covering on top of leaked oil for emergenegponse. Photo A3shows a collapsed oil
storage due to the second fire. Direct damags of the oil refinery is estimated to be
about 90 million US$.

It is assumed that this fire at the oilfinery occurred due tdhe concurrence of

conditions such as characteristics of setsmaves, ground condition of the tank yard
and dynamic characteristics of the tank strieest Tomakomai is located in the largest
basin in Hokkaido Island and influencedthg surface waves grown in the basin. In the
recorded seismic waves, surface waveafinant period 5-8 seconds was identified.
Moreover, the natural period of damaged stdrage is calculateds about 7 seconds

under the fuel level at the time. It seethat concurrence of the above two factors
brought the sloshing. Then, it cad a slanting roof of tarénd exposed the oil in the

air on the floating roof. In the tank yhr45 out of 105 tanks were affected by the
earthquake in some way. In addition, it had been in a hazardous condition for a couple
of days even after the fire was extinguished.

24



However, the origins of these fires haveeh under investigatioand expected to be
traced in detalil.

Photo A3.f - Collapsed oil storage due to earthquake fire.

4.2 Social ferment

The oil storage fire caused some sodaiment listed in Table 2. One is the
environment damage. Bad oil smell, soat ascattering fire @inguisher foam were
carried by the wind to the refntial area. Second is the acheseffect on fire fighting.

In this fire, fire fighting used enormowsnount of fire extinguisher foam. Since Japan

did not have enough stock, the government asked the assistance of US force in Japan
and import from the eight countries immaigily described in Table 2. Third is the
economic impact. The Tomakomai port wasseld for the fire fighting, it caused the
obstacle to marine transport. Four feegmpanies have claimed compensation for
business interruption to the oil company.

Table A3.b - Social ferment due to oil storage fire.

Issue Phenomenon Response
Bad oil smell
Environment Soot fall .
Damage Scattering fire extinguisher
foam

Assistance from U.S. forces in Japan
Adverse Effecton | Lack of fire extinguisher Emergency import from U.K.,, U.S.A

Fire Fighting foam Netherlands, Germany, Australif,
Singapore, South Korea and China
Obstacle to marin¢ Four ferry companies have claimgd
Economic Impact | transport(e.g.ferry) due to| compensation for business (about 0[{91
closed port million US$)
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5. CONCLUSIONS

The large earthquake occurred in the northllpan, but the damage was comparatively
small except infrastructure. Total ecoriortoss was 186.3 million US$. Damage cost
of infrastructure makes up 70 % and ovetaifil loss. The most serious damage was
the outbreak of oil storage fire and it ikdly to stem from t@ surface wave grown in
the basin.

These facts were made clear by the resdrdata from high density seismometer
networks which were established bdsen lessons learned from the 1995 Kobe
earthquake. Also, GPS geophysical obs#mwanetwork has been established and
utilized to clarify the tectonic activity. Thigaformation is availald to the public shortly
after earthquake occurrence on the Website.

Asian Disaster Reduction Center continuesitivestigation and learns the lessons from
the 2003 Tokichi-oki earthquake disaster fbe countermeasure against the future
disaster.
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A4 — Natechs in the United States:

Experience, Safeguards, and Gaps
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Abstract

Natechs in the United States have been reported for many types of natural hazards, including
earthquakes, hurricanes, and floods. There are a number of safeguards in place which serve to protect
citizens and workers from the effects of nasechlthough only the California Accidental Release
Program is specifically aimed at preventing natechs (i.e. earthquakes). However, these safeguards are
inadequate in a number of ways, including an emphasis on industry determination of the level of
acceptale mitigation, older facilities which do not meet current design standards, lack of planning for
simultaneous releases as might occur during a natural disastgrered release, and chemical release
response plans which do not incorporate the need feraiplity in the aftermath of a natural disaster.
Additional information is needed on the incidence of natedbs example there needs to be a reporting
mechanism by which releases triggered by natural disasters are tagged and compiled. In addition, a
geographical riskmapping showing where in the US natechs are most likely to occur is needed.

Keywords : natech, United States, GIS, risk mapping, earthquake, hurricane, flood,

1. INTRODUCTION

At present, the best source of data regarding the occurrenagecisiin United States

is the study done by Showalter and Myers in 1994. In their study of the experience of
emergency managers from 28 states with natechs frorll®8®, they documented 228
resulting from earthquakes, 28 from hurricanes, 16 from flobgigrom lightning, 13

from high winds, and 7 from storms. They also showed that the number of natechs per
year during the decade of the 1980’s increased substantially over the time period.

In another study by Marsh and McLennan (1997), an insurance conmipamg found
that of the 100 most costly incidents of property damage losses in the hydrocarbon
chemical industry over the previous 30 years:

i) 8%of the incidents caused natech events.
ii) 13% of all losses occurred during startup and shutdown.
i) accidents assaated with vapor cloud explosions caused the most losses.

The second point is particularly salient to natechs, since startup and shutdown of
sensitive processing units is one of the key ways in which the chemical industry
prepares for extreme natural everguch as hurricanes. Similarly, the third point is
important because vapor cloud explosions are among the most lethal types of
technological disasters that can occur, and they are triggered by releases of hazardous
chemicals.

Some recent examples of @ehs in the United States include:

Hurricane Georges, 1998: Floating roof sinks, releases oil from storage tank in
oil refinery. Also, tank with hazardous gasoline additives floats off its
foundations.

Hurricane Floyd, 1999: sets drums of hazardous chésnafpat in Raritan
River, New Jersey.
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Northridge Earthquake, 1994: 134 incidents of hazmat releases (including gas
leaks) recorded; estimates state that 19% of industrial facilities probably
experienced hazmat releases (Lindell and Perry 1997).

Loma Preta Earthquake, 1989: Numerous instances of hazardous chemicals
from laboratories, hospitals, etc. found to have spilled.

Lightening strike to Louisiana refinery in 2001 sets tank on fire and causes
community evacuation.

2. SAFEGUARDS

In the United Statesthere are a number of ways in which industrial facilities and
neighboring communities are safeguarded from natechs. These measures all help to
reduce the risk and/or impacts of natechs to some extent, but do not eliminate them.
Safeguards presently inagke can be categorized as:

Design criteria

Chemical process safeguards

Combined natural hazard and chemical process safeguards
Community Land Use

Disaster Mitigation and Response Planning

2.1 Design dteria

For earthquake resistance, many communitieshim United States use the Uniform
Building Code, which requires that structural design include provisions for seismic
resistance of the 475 year earthquake. Others have chosen to follow the more stringent
International Building Code, which requires seisndesign for the 2475 year
earthquake. For wind loadings, most communities refer to the ASCE guidance (ASCE
1997) which requires designs for the 50 year wind speed with an importance factor for
structures containing hazmats which results in the equivafeat500 year wind speed

for these structures. With respect to flooding, building in the 100 year flood plain is
generally prohibited by communities, unless buildings are raised so that they are above
the 100 year flood contour.

2.2 Chemicalprocesssafeguards

The United States Occupational Health and Safety Administration (OSHA) requires
safety management and planning for chemical processing plants every five years. The
primary objective of these plans is protect the health and safety of the plant workers
Two common methods for complying with these requirements are for industrial
facilities to conduct hazard and operability studies (HAZOPs) and to perform fault tree
analyses. In a HAZOP, a team of professionals familiar with the unit process under
investpation is assembled- these may include process engineers, maintenance
personnel, safety engineers, etcand the process is analyzed to discover how the
process may deviate from normal operation, what might cause the deviation, what could
prevent the deation, and what the consequences of the deviation might be. Next,
measures to prevent the deviation are proposed and implemented. In a fault tree
analysis, a hazardous event such as a chemical release in a gas line is postulated and the
set of events whic could lead to this end result is determined. Then, measures to
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interrupt this chain of events are taken so that the hazardous event will be prohibited
from occurring.

There are also two sets of requirements which apply to facilities with hazardous
chemia@l processing facilities and are administered by the United States Environmental
Protection Agency. Unlike OSHA requirements, these are meant to guard communities
located near from industrial faciliies from chemical hazards. Under the Risk
Management PlaiRMP) provisions of the Clean Air Act, industrial facilities must
prepare a safety management plan to minimize the risk of hazardous material releases
affecting nearby (“fencéne”) communities. As part of these provisions, companies
must conduct an offite consequence analysis in which a worst case of hazardous
material release is postulated, and the resulting chemical plume is mapped and overlaid
with a map of fencdine communities.

In addition to the RMP program, the EPA administers the Emergeaoyiij and
Community Right to Know Act which requires states and local governments to create
emergency response plans and planning groups for chemical accidents. Under this law,
the EPA must also maintain a publiayailable listing of hazardous chemicaleases

(both intentional and accidental) from industrial and other sources. This listing is called
the Toxics Release Inventory and is availablenatv.epa.gov/tri

2.3Combinednatural hazard andchemical processsafeguards

The California Accidental Release Program (CalARP) is similar to the RMP program of
the Clean Air Act. It also requires effte worst case analyses of potential chemical
releases as well as planning for hazardous materials releases, but akmisibly
requires consideration of earthqualeised hazmat releases. Special seismic guidelines
provide specific recommendations on seismic design at chemical facilities.

2.4Communityland useplanning

Communities have local land use jurisdiction acdn restrict industrial facilities to
industrial parks or require other types of separations between industrial facilities and
residential areas. In this way, communities may be protected by long distances which
the chemicals must travel before contactimg public.

2.5 Disastermitigation and responselanning

Each state has a State Emergency Management Agency which is linked to the national
Federal Emergency Management Agency (FEM&RA suppost county and local
governments in the areas of civil defensBsaster mitigation and preparedness,
planning, and response to and recovery from-made or natural disasters. FEMA is

now part of the Department of Homeland Security.

The Disaster Mitigation Act of 2000 requires community mitigation planning acioss al
hazards in order for communities to receive government aid. According to the this Act
“Mitigation Planning is a collaborative process whereby hazards affecting the
community are identified, vulnerability to hazards assessed, and consensus reached on
how to minimize or eliminate the effects of these hazardis.implementing this Act,
communities have taken it to include technological hazards, and many have
acknowledged the possibility of natural hazewdgered technological disasters.
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3. GAPS

Althoughthere is some attention given to natech preparedness, mitigation, and response
in the United States, there are still major gaps in these areas. These include:

i) Additional data. There is a need for centralized reporting of natechs. Currently,
data is closehheld by industry, and what is reported to the government is difficult
for the public to access. In addition, there is little sharing of information regarding
natech occurrences and risk reduction measures between countries.

i) Probabilities of natechs occumg have not been calculated this would
complement similar data on other hazards. An assessment of the probability of
natech occurrence, as a function of location and type of natural hazard, would
stimulate and facilitate better natech planning. In raspdo this need, the author
is beginning a two year study to provide probabilistic mapping of natechs in the
US. (see http://www.tulane.edu/~civil/hazards/index.html )

i) Vulnerability assessments to technological hazards have been left to industry to
perform — it is difficult to verify the information provided and to determine if
sufficient safeguards have been implemented. Furthermore, industry vulnerability
assessments do not include natural hazard triggers and therefore preparedness,
mitigation, and resgnse plans do not consider special natetdted problems
and obstacles. (see Steinberg and Cruz, 2003 for a discussion of the special
problems encountered in responding to natechs in comparison to natural or
technological disasters singularly).

iv) Older fecilities do not meet current design standards. Design standards for seismic
and wind loadings have steadily gotten more stringent in the last 40 years or so,
but many facilities housing hazardous materials were built many years ago, and
therefore do not eet current standards. In many cases, these facilities are not
required to upgrade current standards.

v) Community mitigation and response plans do not incorporate simultaneous
disasters. Similar to the planning and risk management by industry (#3 above),
local communities are generally planning only for either a natural or technological
disaster, but not for a natech. The ramifications of this type of shmgard
approach is discussed in Steinberg and Cruz, 2003.

vi) Design standards can be exceeded. Are ttiey snough? Even current design
standards, more stringent than in years past, can still be exceeded if a natural
disaster is severe enough. Society must explicitly be asked to consider and decide
upon the level of risk (and subsequent losses )with wihishcomfortable.

4. IMPLICATIONS OF T HE GAPS

From the foregoing, it is clear that a large earthquake, powerful hurricane, or properly
sited tornado could trigger a catastrophic release of hazardous materials in the United
States. Because we have gengrmabit prepared for natechs, such a release would likely

be extremely difficult to respond to effectively. The response problem might be quickly
exacerbated by simultaneous releases from the common triggering natural disaster, and
emergency response to thatural disaster might be quickly overwhelmed. In addition,
because local planners and the public have not been adequately prepared for natechs, the
public and community will not be able to respond appropriately and mitigation
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measures designed for “norihaperating conditions, such as those evaluated under
OSHA requirements, would likely fail. Thus, the gaps discussed above would both
permit a natech to occur as well as help incapacitate response efforts.

5. CONCLUSIONS

United States policy to protectgperty, workers, the public, and the environment from
the effects of hazmat releases has not, for the most part, been linked to triggers by
natural hazards. Thus, the vulnerability of industrial facilities and communities to
hazmat releases is unnecesgdrigh, and response efforts are likely to be inadequate
should a major release(s) occur consequent with a natural disaster.
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B1 — Information System for the Mitigation and Reduction of

the Consequences of Accidental Events

Loretta FLORIDI
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Abstract

With the goal of reducing the consequences of the overlapping of naskrah industrial areas which

lack structural mitigation as envisaged by the sector legislation in force, a comatianicnodel was
designed to better prepare factory proprietors that find themselves in conditions of flood/seismic risk.
According to an estimate by the MARI&tabase4.1% of industrial accidents are caused by factors
external to factories and to theirguiuction processesuch as floods and earthquakes.

The aim of this information system is therefore to raise awareness of the problems associated with the
collapse of structures built for the storage or production of chemical compounds, or of the dtderior

of those structures as a result of the stress owing to the impact of natural calamities and how those
problems can be worsened when dangerous substances (toxic, explosive and flammable) are dispersed
into the environment to contaminate the soil.

Keywords: industrial accidentgpollution civil protection, Italy

1. INTRODUCTION

The physical environment we live in is continuously changing as a result of natural and
manmade processes. The causes of some of these changes, such as earthquakes, floods,
lardslides and so on, are independent of human activities, while others are closely
associated with them. Regulation of those activities by means of specific sector laws
based on the general principles of quality of life and protection of human life and the
environment seeks to impede environmental deterioration through systems of risk
prediction and prevention and to guarantee security standards for the society by limiting
and reducing the damaging consequences of accidental events.

2. POLLUTION RISK

The teritory of Italy is characterised by extensive settlement and heavy concentrations
of social and economic activities in areas highly earthgpa&ee and rich in rivers,

thus presenting the potential for contamination of underground water resources. The
flatlands areas with the highest density of towns and industrial districts, and with the
most productive water resources, are the most vulnerable to gveated pollution. The
underground strata in the majority of flatlands areas satisfy more than 80% of the
society’s water requirements.

Studies conducted in this regard demonstrate that the polluting substances are organic
chlorine compounds and heavy metals resulting from industrial waste. The map of
polluted areas, resulting from studies by the National &ekeCouncil (CNR), shows

their widespread superimposition over areas with a high concentration of industrial
plants.

In particular, it can be seen that the most extensive manifestation of this phenomenon
coincides with Northern Italy where the terrainessentially flat as compared with the
rest of the country and where the highest industrial density can beFsmeaxample



the Table Bl.a below showthe regional distribution of factories falling within the
“Seveso II” category, i.e. that use and stteiagerous substancédsable B1.b shows the
distribution of factories falling within the “Seveso II” category according a larger
geographical classificatioNorth, CentreandSouth and Islands

Table Bl.a Distribution of factories falling within the “Seeso II” category according to region.

Region Art.8*  Art.6* Region Art.8 Art.6
Abruzzo 8 13 Marche 6 8
Aosta 2 2 Molise 4 1
Basilicata 2 4 Piemonte 38 79
Trento e Bolzano 5 6 Puglia 23 27
Calabria 6 6 Sardegna 25 23
Campania 27 46 Sicilia 33 36
Emilia Romagna 43 64 Toscana 21 39
Friuli 11 20 p.a. Trento 1 7
Lazio 32 45 Umbria 6 12
Liguria 17 18 Veneto 36 52
Lombardia 110 149 Total 456 657
Total establishments 1.113

*Art.6 OBLIGATION TO PRODUCE A NOTIFICATION
*Art.8 OBLIGATION TO PRODUCE ASAFETY REPORT

Table B1.b Distribution of factories falling within the “Seveso II” category according to North,
Centre and South and Islands.

Art 8 Art 6 Total %
NORTH 220 333 553 49.7
CENTRE 120 182 302 27.1
SOUTH and 116 142 258 23.2
ISLANDS
Total 456 657 1.113 100

With a view toward regulating anthropogenic sources of risk and of reducing the
damaging effects of natural calamities, specific sector legislation has been passed both
for securing the area at risk of flood as well as for adaptibticcand private buildings

to antiseismic parameters in areas defined as seismogenic. Several important projects
have been launched in the enforcement of the aforementioned legislation. However
implementation of these interventions has not been homogenboaughout the
country and, as a result, not alirek areas have been properly considered. In some of
these cases the local government, unable to comply with regulation provisions, has
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intervened with alternative, but strategically functional, inited for achieving the goal
of reducing the risk and mitigating the consequences of an accidental event.

3. THE CASE OF THE AREA OF EMPOLI

Among the initiatives that have come to the attention of the Department of Civil
Protection (as a result of its diteparticipation) it would appear significant to illustrate
the most unusual one, which utilised this public information institute as an instrument
aimed at reaching objectives by which to safeguard public health and the environment.

The case is that of Eli, located in the region of Tuscany where, following a nation
wide testing of the civil protection plan for an overflow of the Arno River, concern was
focused on possible accident scenarios involving the local industrial district of
Terrafino. In the cse of adverse weather conditions, the combination of high flood risk
(the district is located in the Arno River basin) and the risk associated with the presence
of some 200 small and mediusized enterprises (whose production typology involves
the use andtorage of dangerous substances), resulted in a scenario in which natural
flooding was superimposed over the risk of industrial accidents, with the consequent
potential for ground pollution with toxic substances being released even at a noteworthy
distancefrom their point of departure.

The goal of the city government in the case of flooding in the industrial area was to
keep water from reaching the places where dangerous substances were stored and
thereby avert damage ulterior to that specific to the impfihe flood itself.

It was therefore decided to launch an informational campaign aimed at the proprietors
of the various Terrafino factories in order to raise their awareness of the potential risks
represented by the fact that that industrial district, the basis of the parameters
dictated by the legislation in force, falls within a higher flood risk category, and that a
calamity would thus be able to trigger a series of accidents leading to environmental
pollution.

4. THE INFORMATIVE B ROCHURE

A work group was set up to study the problem from various points of view. In addition
to the representative for the Department of Civil Protection, the group also included
representatives of local bodies involved in dealing with the problem. The project was to
design an informative brochure to be distributed to factory proprietors.

A semistructured communication model was chosen to supply a series of data on risk
conditions, demonstrating the dangers of superimposition and listing suggestions and
recommendationdor what action to take in order to adequately handle a flood
emergency.

With the aim of generating a truly communicative process that, by means of the
interaction between the receiver and the sender of the message, one of the goals of the
project would b able to modify risk perception through the adoption of new and more
adequate behaviours. A brief questionnaire was designed posing a limited number of
open questions in order to verify how favourably the informational campaign had been
received and whdurther action might be taken to deal with the problem.
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This technical brochure’s text is informationented, its cover showing a topographical

map of the area involved. A brief Foreword explains that the MARS database indicates
among the events thaduse industrial accidents that approximately 5% of them are
attributable to factors external to the production process and the factory itself, and that
among these factors are floods and earthquakes. The brochure goes on to describe the
accident scenarios.

4.1 Accident scenarios
The following accident scenarios could be triggered during a flood event:

dispersion and transport by air (toxic cloud), water and ground of even minimal
quantities of toxic/harmful substances dangerous for humans and the

environmeln

violent reactions because of the contact between water and chemical
compounds that generate toxic gases;

fires and explosions.

The consequences of the damaging effects triggered by these scenarios are illustrated in
Figure Bl.abelow.

Effects

Soil contamination o
Impact on Ground Water Ecotoxicity

food chain and river pollution (flora e fa una)

e&

Internal burns
Poisoning
Burns

Figure Bl.a- Consequences afamaging effects triggered accidentscenarios

In order to avoid accidents it is suggested that a series of precautions be adopted in the

presence of a flood emergency:

- Protective measureseading to temporaryinterventions in the case of imminent

danger:

interruption of the production process;
anchorage of structures most exposed or least resistant with steel cables or the
like;
verification of storage tanks seals;
securing of all dangerous materials and sultst storage systems located in
risk areas.
- Preventive measuresvolving fixed interventions such as:



strategic placement of substances inside the plant in order to avoid chemical
incompatibility;

boosting the resistance of structures by means of anrae choice of
materials and design solutions;

placement of pressurised and cryogenic storage systems above the maximum
height reachable by water;

creation of a drainage system;

construction of trapezoidection walls to protect the points most at risk.

The securing of plants and substances is closely linked with the timeframe within which
the competent local authorities are able to disseminate flood alerts. At the present
moment adverse weather advisories are disseminated according to the systetedllustra
in Figure B1.b and which are being revised to include the introduction of functional
regional centres that receive, assess and disseminate advisories in real time.

senmds

Adverse Weather Conditions
Bulletin out to:

F
State Agencies for
Essential Services™

aetivate inform
Civil Protection Town Authoritics/
[ Provincial Plan J
irform activate

Population/ Ciwvil Protection
Factories Community Plan

* National Airforce Meteorology and Climatology Centre
**P olstrada, Autostrade SpA, ANAS, Telecom, FFSS, Servizio Nazionale Dighe, ENEL

Figure B1.b— SchemeFlow-chart for the communication of adverse weather conditions bulletin
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The timeframe within which adverse weather advisories should be disseminated at the
local level, are also indicated:

Attention: announces the possibility of calamitous events and alerts those responsible
for emergency intervention.

Pre-alert: allows for the initiation of procedures for securing the most dangerous
substances.

Alert: compldes the operations by which to effectively handle the event for which
specific emergency procedures follow in the case of adverse weather conditions.

Actions to be carried out by the factory in each of the above phases are listed below:

Attention: activaton of emergency procedures to be carried out by the factory without
having to interrupt the production process:
Wearing of protective clothing necessary when transporting substances;

Preparation of means for transporting the substances to safe storage and
loading starup;

Wrapping of substances in watertight packing and precise labelling of contents;

Giving transport priority to the most dangerous substances (those that react
violently to water and air exposure);

Raising of all containers above the maximteight reachable by water;
Hermetic sealing of silos and underground storage tanks.
Pre-alert: intensification of emergency procedures within the factory:

Interruption of utility systems (water, steam, compressed gases);
Interruption of the flow of fueio electrical plants;

Interception of substances flowing inside pipes;

Shutting down of electrical and heating systems;

Interruption of the operative production phase;

Removal of all materials and equipment on the production floor so as to reduce
therisk of impact;

Evacuation of personnel not essential to emergency operations.
Alert : the following operations are carried out:

Arrival of special teams of experts in the reduction and mitigation of the
consequences owing to toxic substances being reléase the environment.

5. CONCLUSIONS

The informative model has been evaluated by local industrial associations, who
approved this type of public intervention as a result of the important ideas supplied for
the safety of factories and their productsha tase of overlapping of natural and
industrial risk.

It is not possible to supply the results of the initiative as distribution of the brochure has
not yet been completed, but it is interesting to point out that one of the Terrafino
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factories (below thdevel of the river) has already had an exterior steel structure built
for the purpose of raising dangerous substance containers off the ground where they had
been piled up for years outside the factory.
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B2 — Natech disaster risk management

on the territory of Bulgaria

Dimitar DONKOV
State Agency for Civil Protection
30 N. Gabrovski StySofia, BULGARIA
it@cp.government.bg

Abstract

Undisputed and logical is théact that the analysis of regional threats in the territory of the country
serves as a basis for NATECH DISASTER RISK MANAGEMENT. The main threats on the territory of
Bulgaria are described below.

Keywords: industrial accidents, pollution, civil protectjdtaly

1. MAIN THREATS WHI CH MAY CAUSE A DISAS TER, TRIGGERING A
NATECH EVENT AND WHI CH ARE OF GREATEST IMPORTANCE FOR
NATECH DISASTER RISK MANAGEMENT IN THE T ERRITORY OF THE
COUNTRY

1.1. Seismic threat

Seismic threat is a threat of highest priority antdrritory of the countryThe territory
of the Republic of Bulgaria is influenced by both internal and external seismic hazards.
The maximum expected earthquake is of magnitude 8 on the Richter scale.

According to the 12ft degree MSK scale territoriaeismic division of the Republic of
Bulgaria, it is clear that in practice the whole territory of the country should be ensured
against earthquake’s effects. That is illustrated in the map of seismic regions in
Bulgaria which wascreatedn 1987 (FigureB2.a).

The seismic regions map is an integral part of the “STANDARDS FOR DESIGNING
NEW BUILDINGS AND FACILITIES IN EARTHQUAKE REGIONS” dated 1987.
These standards are in force at the moment. The map strictly defines the seismic regions
where occurrence obighquakes of different destructive power is possible. And here is
the paradox. On the one hand, it is clear that according to the standards in practice the
whole territory of the country must be secured against seismic impacts. On the other
hand, the eanuakes on the territory of the Republic of Bulgaria are rare events
compared to, for example, Japan. This fact does not stimulate the country to prepare for
overcoming earthquakes. In fact there is an opposite effect. This is one of the main
problems of he Civil Protection Authorities in carrying out preventive activities against
natural hazards. A rule the further in the past is an earthquake, the lower the
preparedness for overcoming a new earthquake. The recollections and the lessons
learned from theathquakes in the period 1901 to 1928 have almost completely faded
away. For this reason, seismic threat is placed on the first placed as a threat of highest
priority for the country.

1.2. Threat of floods

Floods occur in the Republic of Bulgaria as a ltestuthe quickly thawing snows and
the heavy rains during the winter and spring. In spring considerable floods may occur
along the Danube River as a result of the intensive snow thaw in the middle European
mountains. Icébreaks may occur causing disasterghe river valley. The regions along
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the river beds which are subject to flooding are shown on the map of flooding zones on
the territory of the country in Figu®2.b.
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Figure B2.b - Map offlooding zones$n Bulgaria.
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The long lasting heavy rains in the mountainous part of the country cause floods in the
upper and lower streams of the rivers. The life of the population and the national
economy are endangered by big dams in the country. Therengcern settlements,
important communications and agricultural lands located in flood prone areas.

1.3. Threat of landslides
A great number of disasters caused by landslides occur on the territory of the country.

Hundreds of landslides and abrasive gagiare registered and a greater part of them are
active. The movement of land layers and the landslides are an enormous threat to a
number of settlements basically along the Black Sea coast and the Danube river valley.

There are 960 landslide areas cagaled within the territory of the Republic of
Bulgaria, where 350 of them are situated in builtp areas and health resorts, and they
are spread over a territory of 20,000 ha (Figs2ec).

The landslides usually occur when the land layers are heaviggemed or as a result of
earthquakes. So, periodically after years of plenty of rains they cause serious damage to
the buildings and infrastructure in some densely populated regions.

s ~:.e._'_1;'¢*j o it

LEGEND: 1.HIGHLEVEL 2. MIDDLE LE \h"EL 3L ILOWLEVEL 4. RISELESS LEVEL

Figure B2.c- Landslide zonesbased on their frequency of occurreadn Bulgaria.
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1.4 Other threats which on rare occasiagrcould trigger a natech event

1.4.1. Strong winds

Strong winds are known as wind spouts in the territory of the country. They may disturb
electricity and communication networks.

1.4.2. Heavy snowfadl snow storms and ideounding.

Sharp temperature changes in winter lead to heavy snowfalls, accompanied with strong
winds. Snowdrifts on the mountain automobile roads and railways are formed.
Transmission lines and opair communication facilities aread over.

Yearly about 50% 60% of the country is endangered by snowdrifts.
The population supply of food, medical care, etc. is strongly disrupted.

2.NATECH RISK ASSESSMENT

In each branch of the national economy, there are methodologies and instriations
technological risk assessment. However, they concern only risk assessment of the
production processes in each particular case. They do not take into account the natural
hazardtriggering factor. Using these methodologies and the experience gained as a
result of different accidents involving dangerous processes a risk assessment is carried
out. Where there is the potential of an event occurring as a result of a natural hazard, an
individual natech risk assessment is done.

Distribution of the technologal risk and the natech risk in the territory of the country is
presented in FigurB2.d. For each site, the natech risk assessment depends on:

i) Site Location
ii) Prognosis ohaturaldisasteroccurrenceaccording to theiexpectation
1)) Scenarios of the potentiya triggered technological disasters

2.1 Site location
Each location has its particular datum corresponding to the facts concerning seismic
activity, floods and landslides. Information for the territory of the country is used at the
national level. Howear, some sites require additional information such as:

Micro seismic divisions of the district,

Hydrological aspects,

Geological aspects,

Investigation of the general seismic stability of the buildings, facilities and
technological equipment, taking intccaunt additional factors resulting from
the production processes as follows:

o wear of the different kinds of elements;
corrosion;

construction changes of the structures;
substitution of construction elements;
prohibitive or sustained overload;
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0 considerabledamage to structures, and type and level of the effects on
building stability, or on the stability of equipments.
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Figure B2.d - Distribution of e technological and natech risk iBulgaria.

2.2 Prognosis of natural disaster occurrence according to thexpectation

The prognosis for each site subject to investigation should be done individually. The
prognosis depends on the level of importance of the site to the national economy and the
level of risk to the population as a result of potential “domifeces” triggered by the
natural hazard. For example, in case of seismic assessment of the structures at a
particular site different criteria can be used:

When this site is of “special importance” the assessment is done based on
5000year recurrence inteal.

When the site is “very important” this period may be of 1000 years.

When it is “just an important” site this period may be of 475 years.

2.3 Scenarios of the potentially triggered technological disasters

It is very important to know how a technologlicdisaster can result from a natural
hazard. This is of exceptional importance to effectively carry out emergency response
actions and to prevent “domino effects”. For each particular technological process the
scenarios are identified based on the examonaf accumulated experience from past
accidents. The natech risk assessment in Bulgaria is only done for some bigger sites
with dangerous processes which could result in adverse health effects on people, and
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damage to property and the environment. Tites$or which a risk assessment has been
done are:

The nuclear electric power plant at the town of Kozlodlihe risk assessment

is done for the whole site and in particular for each of the production blocks.
The site follows strict regulations for obsmien and risk assessment.
Technological safety and protection systems against natural disasters are under
permanent control by internal authorities (e.g., “State agency for control on the
electric power consumption”, “Committee for using nuclear power for
peacefully purposes”, “State agency for civil protection”) and other
international organizations which are concerned with nuclear plant safety.

Hydro technical facilities

o Dams 215 items;

0o Embankments atg the Danube Rive295 km(10%));
0 Setting basin$or cinder and slag depositg2 items.

Plants and enterprises with technological installations and equipments
operating with dangerous chemicals and other produclbey are about 20
facilities and they are shown in Figug2.d

Transmission lines of the itegrated electric power supply systerdigh
voltage power transmission lines as it follows (e.g., 750 vokag® km, 400
voltage— 1852 km).(please see Figuié2.e)

TRANSMISSION LINES OF THE INTEGRATED
ELECTRIC POWER SUPPLY SYSTEM
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Figure B2.e- Transmission lines of the integrated electric power supply systeBulgaria.
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Storage Facilities and Fertilizer PlantsA natech risk assessment for these
sites is inadequately done. There is no complete information about the location
of these sites, nor the names and quantities of chemicals stored in them.

3. PREVENTION AND MITIGATION MEASURES

In Bulgaria there are legislative standards for Civil Protection, which are obligatory and
which can provide a steady functioning of the national economy during crisis situations
including an armed conflict (a state of war).

A special part of the standards are the “Engineering and technical norms for Civil
Protection”. These norms have several sections including:
i) General principles,
i) Norms for setting-up setlements, plants and facilities,
i) Settement planning (urban planning),
Iv) Buildings and facilities,
V) Faadlities for civil protection,
vi) Water supply systesrand hydro technical equipment,
vii) Electricity supply,
viii) Oil and gas pipelines
IX) Railway system and roads,
X) Transmissiorand radio transmit relay system,

xi) Forming and making up documentationslesigns and #ir co-ordination with
the Civil Protection authorities.

During a long period of time the territory planning obeyed tBegineering and
technical norms for Civil Protection’Planning and settlements setting up are obeyed
nowadays too. Jusby means of strictly enforcing these nornmsevention and
mitigation measuresre done in practice. However, in terms of protection against
seismic risk, even th&Engineering and technical norms for Civil Protectia@ah not
guarantee against damagiegrthquakes in the country. Therefore, protection against
earthquakeriggered technological disasters is very complicated.

4. THE PROBLEM REFERRIN G TO SEISMIC SECURING OF BUILDINGS IN
BULGARIA

As it is well known the main purpose of seismic engineerirtyites is lowering of
seismic risk through:

minimization of human casualties

preservatiorof material and cultural valugs

securing the functioning of lifsupporting activities.
According to the “Standards for designing of new buildings and faciitiesarthquake
regions” dated 1987, the main formula for seismic forces determination is:

Eik=C.R.Kc[Ri. ?ik.Qk
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In this formulathe coefficient of seismicity K¢ — is a basic parameter, on which the

value of rated seismic forces depends. In Bulgaria a problem arises as a consequence of
having used different values of this basic parameter in the past gegending on the
regional seismic divisions in each particular period of time.

4.1 Seismic bearing force and stability of buildings and facilities in Bulgaria
constructed beford 987

What is the reason for considering buildings and facilities builtrbef®87? The reason

for discussing seismic stability of buildings constructed before 1983onsething
special.lt is related to the comparison of the real seismic bearing force and stability of
buildings and facilities constructed before 1987 with theeetgrd seismic forces
corresponding to the Seismic Regional Division Map updated in 1987. A question must
be asked,are those buildings and facilities capable of bearing the expected seismic
loads?

To give just an idea of the problem in Bulgaria, a briefee and analysis of statutory
regulations on seismic construction in before and after 1987 is presented.

4.2 Groups of buildings

4.2.11 Group of buildings constructed until 1957

Until 1950 there isn’'t any statutory regulation on seismic constructioBulgaria.
Buildings and facilities constructed till the beginning of 1958 are not secured per
statutory regulations against earthquake imp#ct$957, after the model of the Soviet
“Standards and rules for construction in seismic regions™&@&H/M-1957), a try is

made for introduction of a certain order on the problems of seismic construction in
Bulgaria. In 1957in Bulgaria a “Regulation on designing and execution of buildings
and facilities in earthquake regions of the People’s Republic of Bulgar@tepted.

This document is the first official attempt at fixing of seismic degrees of seismic centres
in Bulgaria, and localization of regions around them.

4.2.211 Group of buildings constructed from 1957 to 1964

In the period from 1957 to 1964 seisnmigpact has been accounted very roughly, as a
static horizontal loading. Buildings are not studied as a dynamic model. As a result of
re-evaluation done for the territory of the country, on 13.11.1964 a “Regulation on
construction in earthquake regions” svaccepted, as well as the first Seismic Regional
Division Map of our country.

4.2 .31l Group of buildings constructed from 1964 to 1977

In this period the areas of the VII, VIII and IX degree intensity have been considered as
destructive. There was a mdggement for obligatory provision of seismic safety of
buildings and facilities at such zonéghese zones have comprised only about 14% of
the territory of BulgariaFor about 86% of the territory practically no seismic provision
has been required.

So in this period,only on 14% ofthe state territory, buildings are already treated as a
dynamic model, and set of structural requirements on their seismic safety have been
practically appliedin 1977 the earthquake of seismic centre Vrancha (Romania) shook
the towns of Nikopol, Svishtov, Rousse, Tutrakan, Silistra and Dulovo, of power greater
than the expected one according to the then applicable seismic map. In response to this,
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the existing regional division map was changed and the destructive zones thcrease
from 14% up to 39% Fjgure B2.1)

III GROUP OF BUILDINGS
CONSTRUCTED from 1964 te 1977

+ Only on 14% of the state : : et |
territory, buildings are ! ' F< |
already treated as a dynamic
model, and set of structural
requirements on their seismic
safety have been practically
applied.

In 1977 the earthquake of
seismic center Vrancha
(Romania) shook the towns of
Nikopol, Svishtov, Rousse,
Tutrakan, Silistra and Dulovo,
of power greater than the
expected one according to the
then applicable seismic map.

309%; destructive zones

Figure B2.f — Update of the seismic regions in Bulgaria:
destructive zones increased from 14%ap abovelp to 39%(map below)

4.2.41V Groupof buildings constructed from 1977 to 1987

During this period the“Regulation on provision of seismic safety'dated 1964
remained in force, with some substantial amendments. Exceptionally important and
valuable for the provision of seismic safety of buildings and facilities were the
obligatory requirements for the differentismic regions about the bearing elements of
buildings:

set minimum percents of reinforcement,

additional requirements towards to the strength properties of materials,
restrictions on openings in surrounding elements and floor constructions,
continuity ofstrip foundations, and other structural elements, etc.

In 1986 after the earthquakes in Strazhitsa, Popovo, Velingrad, etc., theh@soal
Institute at the Bulgarian Academy of Science, once again amended the seismic regional
divisions map of Bulgaridby developing of a new Seismic Regional Division Map.
According to this mapjestructive zones now comprise more than 98% of the country’s
territory. FigureB2.g)
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Figure B2.g — Update ofthe Seismic Regional Division Mam Bulgaria.
Conclusions

The destructive zones of 14% in 1964 now cover almost the whole of Bulgaria.

Buildings are already threatened everywhere by destructive earthquakes, and
provision of their seismic safety is obligatory.

The individual zones of the VII, VIII and IX degree seisnmtensity have also
changed their scope.

For example the destructive seismic zone with IXth degree intensity has changed its
scope from 0.08% up to 20%.

These changes of the scope of the threatened territories can hie $ableB2.a

TableB2.a- Areaof zones in % of the territory of Bulgaria, according to tfBalgarian seismicmaps
which changedafter significant earthquakesstruck the territory.

No. [Regions of Character of damages Area of zones in % of the territory of
seismic upon the seismic Bulgaria, according to the seismic maps
intensity per degrees dated the year of:
degrees

1964 1977 1987
1 V? degree Light damages 85.50 60.45 0.70
2 V?? degree 14.00 38.83 48.30
3 V22?2 degree Destructios 0.12 0.54 31.00
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4.2.5V Groupof buildings constructed in the period from 198iitil nowadays

The buildings from th&/th grouptheoreticallyare not seismically threatened.

Conclusions

Until 1987 many buildings and facilities were constructed in seismically
threatenedregions of our country. Now, these happen to be in destructive
seismic regions of the VII, VIl and IX degree intensity.

They will be now subjected to seismic forces considerably higher than those,
for which the buildings are secured.

That is a way of cmparingthe standard requirements dated 1964 and 1977 with those
dated 1987, and thenethodologies for defining of seismic forces on structures is

applied

to define thencrease of seismic forces over seismically unsecured buildings

and facilities.The change of seismic forces as a result of changing in the degree of
seismic intensity is shown in TalB2.b.

TableB2.b - Increase in seismic forces as a result of changes in the degree of seismic intensity.

No. Changein the degreeof seismicintensity upon Increase of seismic
alterationof seismicmapswithin the period1964— forces in times
1987included
1 | From V? to V?? degree 2,22-:- 3,36 times
2 | From V? to V???degree 3,40-:- 5,04times
3 | From V? to 7 degree 6,10-:- 9,07times
4 | From V?? to V?A degree 1,68-:- 2,40times
5 | FromV?? to ?? degree 3,20-:- 4,20times
6 | From V???to  ?? degree 1,51-:- 2,16times

As it can be observed, these changes of the rates of seismic forceasadgerable.

Other conclusions are:

To expect that a building constructed before 1987, which is not seismically
secured, may stand a seismic shock of the-tllor IX-th degree intensity
(upon five, or nine times higher loads, respectively) is juspleity.

Investigations on this problem have proven, that the share of buildings
executed before 1987, which would be able to stand the real seismic impacts, is
very small.

Rates of the active seismic forces upon buildings have increased about 1,8
timesfor Sofia as an example.

For the seismically unsecured buildings for about 8% of settlements in
Bulgaria the seismic forces upon buildings increase up to 2 times, and for 42%
- up to 3 times, for 50%up to 5,4 times.

With the Seismic Regional Divish Map of Bulgaria, dated 1987, high
requirements towards seismic stability of building structures and buildings are
imposed in the whole country in respect of the new construction.

Yet, the question remains open for fulfilment of these requirementspaates
of already constructed buildings and facilities.
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5.LEVEL OF SEISMIC RIS K

According to the statistical data, at the end of 2000 there is about 230 million m2 build
up area in Bulgaria. Until 1987 about 85% of them have been constructed, i.e. 195
million m2 (in villages- 39%, in towns- 61%, respectively). Considering the fact, that
seismically unsecured settlements account for 95% of the territory in Bulgaria according
to the Regional Division Map of 1987, it is clear that a residential area of 4b&ut
million m2 is threatened by eventual destructive earthquakes.

6. CONCLUDING REMARKS

For the purpose of reducing seismic risk on the territory of the country, for the regions
with highest increase of seismic forces, after a special National Prograprjqéres

of sites with dangerous processes, residential buildings and more significant public
buildings, there must be commenced:

Concrete risk assessment,
Structural strengthening of the most threatened buildings and equipments.
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Abstract

France is subjected to several types of natural phenomena (floods, earthquake, landslides, storms, forest
fires...) and to attacks potentially generated by human activities (industrial facilities, nuclear power
plants, transportation of dangerousogs...). The natural and technological risks are managed in
France, as regards prevention, protection, intervention, in order to limit their human and economic
consequences. Furthermore, an industrial accident could be triggered by a natural event. ®rnis pap
explains how France is prepared to face this kind of disaster (called "natech disaster"). The description
of the French approach is illustrated by the feedback of two recent major events (storm in December
1999, flood in South of France in September200

Keywords : Natech disasters, natural risk prevention policy, natural risk prevention plans, industrial risk
prevention policy, safety report, France

1. INTRODUCTION

In France, a policy for major risks, like natural and technological risks, was developed
in order to prevent these risks, and to limit their human and economic consequences.

France is indeed subjected to several types of natural phenomena, such as floods,
landslides, earthquakes, avalanches, storms, forest fires, to which can be added
volcances eruption and cyclones in overseas departments and territories.

On the other hand, human activities create various technological risks, associated with
industrial facilities, nuclear power plants, dams, transportation of dangerous goods...

Recent events seiv that, when a natural hazard strikes, hazardous industrial
installations are always at risk and can potentially cause severe damage to the
environment and to the population, with knemk effects that propagate in time and
space. There is a need to cdasithese natech disasters (a technological disaster
triggered by any type of natural disaster).

For the two major risks, natural and technological risks, the policies of prevention, the
risk management, the actors... are relatively different in France.itAshmesn't exist a

specific management system for natech disaster. Nevertheless the natech disasters are
taken into account, because connections between the two approaches can be made, as it
is explained thereatfter.

2. NATECH DISASTERS RISK MANAGEMENT

2.1.Natural risk management

Natural hazards can cause severe damage to the population and to the environment and
to the population.

In France, the main orientations of the natural risk prevention policy are :
to better know the natural events and their effect



to ensure a monitoring of the natural phenomena, and give the alert when
necessary,

to sensitize and inform the population on the risks and the protection measures,
to take natural risks into account in the regulation and-tes@planning,

to make preention works, and adapt existing and future buildings or
installations to the natural phenomena,

to be prepared for crisis situations,
to deal with the compensation and reconstruction,

to set up the experience feedback, in order to learn lessons fr@xctional
natural events.

Natural Risk Prevention Plans (RPP), which were created by the law of 02/02/1995
(article L.5621 of the Environment Code), constitute today one of the essential
instruments of the actions of the State as regards preventiba oétural risks.

RPPs are the responsibility of the State. They are worked out by the Regional
Departments of Environment (DIREN), the District Infrastructure Departments (DDE),
the District Departments for Agriculture an Forests (DDAF)...After consultdtion
opinion of the citizens and local communities, the RPPs are then approved by the Prefet,
which represents the government in the Department. The RPPs are annexed tc the land
use planning (PLU) of the municipalities.

Drawnrup on the basis of present kmiedge of risks, the RPPs help to direct
development and to define prevention, protection and safeguard measures for occupied
vulnerable areas.

The development of a RPP results in 4 princgpedses:

informative phasewhere a collection of information r@hives about historical
events, interviews, on site observations...) on the studied natural phenomenon
IS made,

realization of a hazardmap based on a qualitative approach, which classifies
the natural hazards in several levels (strong, medium, low,gitdg)i by
considering the nature of the natural phenomenon, the probability of the event
and its intensityan example is shown in FiguB3.a),

assessment of the stakagich results mainly from the superposition of the
natural hazards map with the d®ist and/or projected occupied areas,

construction of a lawful zoning mapnd the definition of rules applicable to

each of the different zones (prohibitions and restrictions for the new

installations, prevention, protection and safeguard general measpexial

measures for existing installations).
Ultimately a RPP can prohibit or subject to regulations all the constructions, including
farms, industrial, forest, craft and commercial installations. It is an interesting way to
limit the consequences ohanatural phenomenon, and thus to avoid natech disasters.
Emergency plans are prepared by the Prefet of each department, in contact with
authorities, services and organisations capable of taking the safeguard measures, and
whose means are likely to be irapiented to face the natural disasters.
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Figure B3.a- Example ofan atlas of flooded zones.

2.2. Industrial risk management

The legislation relating to the classified installations for the environment protection
(ICPE) is the base of industrial risks peation policy in France. Apart from the nuclear
installations and mines, which are covered by others regulations, the ICPE regulations
concern all the industrial activities, the intensive breeding and the waste treatment
installations.

The industrial ingllations are classified according to the properties of the handled
substances or according to their activities. T&3ea shows the various classes:

TableB3.a- Classificationof industrial installations (Nomencalture)

According the substances According the activities

(serial 1000) (serial 2000)

- 1.1 : Toxic - 2.1 : Agriculture ands animals
1.2 : Oxidisers - 2.2 : Food industry
1.3 : Explosives - 2.3 : Textiles, leather
1.4 : Flammables - 2.4 : Wood, papepulp
1.5 : Combustibles - 2.5 : Materials, mining products
1.6 : Corrosives - 2.6 : Chemistry, rubber
1.7 : Radioactive - 2.7 : Waste

2.8 : Miscellaneous

Furthermore, according to its importance, the industrial establishment is said to be :

in declaration,

in authorisation (installations not covered by Sevesorltovered by Seveso II
lower tier),
in authorisation with compensation (installations covered by Seveso Il upper
tier).
For the two last status, the industrial establishment need a permit to produce. The
nuisances generated by the plant (chronic ani@ctal risks) have to be studied.
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The chronic pollution (water, air, ground, noise...) are identified in an impact study
report, and the accidental situations (fires, explosion, dispersion of a toxic cloud,
environmental pollution) in a safety report.

Theobjectives of the safety report are:

to identify and analyse the risks, whether their root causes are internal or
external (natural phenomena, for instance),

to assess the gravity of the major accidents identified, in terms of consequences
lengths (safetglistances),

to justify the safety barriers which enable to reduce the level of risk of the
studied installations,

to supply information to enable internal (POI) and external (PPI) plans to be
drawn up in order to take the necessary measures in the dévamhajor
accident,

to contribute to inform the staff and the potentially affected population,

to provide sufficient information to the authorities to enable decisions to be
made in terms of siting of new activities or developments around existing
establiiments (laneuse planning).
The regulation (especially the decree r14B3 of September 21, 1977, and the circular
of May 10, 2000) indicate that external attacks, therefore the natural risks, must be
treated in the safety report. However it's importaniriderline that these texts do not
propose practical method, but only very general instructions.

And only the lightning risk and the seismic risk are governed by particular lawful texts
intended specifically for the ICPE.

The new law n°2008&99 of 30/07/R03, relating to the prevention of the technological
and natural risks and to the compensation for the damages, requires that prevention
plans have to be carried out for technological risks, like it is already made for the
natural risks.

3. LESSONS LEARNT

The accidentology provided by the BARPI (one Department of the Ministry of
Environment) shows that industrial facilities are vulnerable towards the natural risks
(earthquake, floods, storm, etc., and that they can suffer more or less important damage,
being able to lead to a major accident.

This paragraph presents 2 examples of natwahts thahave occurred in France and
triggered technological incidents or accidents.

3.1. The storms on December 1999 in France

3.1.1 Date, location and description of thegural event
Two strongly storms crossed the country in December 1999:

storm 1 26 December 1999, at about 02.00, northern half of France (tip of
Brittany, Normandy, lle de France, Champagne Ardennes, Lorraine, Alsace),
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storm 2 27 and 28 December 199 about 16.00, southern half of France, in
particular, the western and central parts (southern Brittany, the Atlantic coast,
all areas to the south of a line from La Rochelle to Macon, including the
Mediterranean coast, and Corsica).

FigureB3.b shows a fgture of lroken or uprooted trees in a forest in France

Figure B3.b - Broken or uprooted trees in a forest in France

The conjunction of the tide and violent winds (storm 2) had as a consequence the flood
of many industrial establishments, especiafiythe Gironde estuary, in the noxtlest
of Bordeaux.

3.1.2 Damage observed on the industrial facilities
The observed damages on the industrial facilities were as follows:

Flood in a hydrocarbon deposit in Ambes

(0]

O O O O

Damaged electric installations (electriocafuipment boxes, pumps, gas
detectors)

Basin of storm that was submerged
Drainage pipes that were saturated and blacked
The deposit's exploitation is suspended during 7,days

The hydrocarbon separators were submerged, but had been cleaned 3 days
before,therefore there was no pollution of the environment

Flood in a hydrocarbon deposit in Baygan-Gironde

(0]
(0]
(0]

(0]

Damaged pumping station of the water network, used to fight against fire

No more supply electricity

The electric stations (high and low tensiong, Wharf, the boiler room, the
retention dikes, the pumping stations (except the pumps of fertilizers), the
offices didn't suffer from water

No environmental impact

Flood of the thermal power station in Ambes

(0]

(0]

Flooded administrative and productive buildingstaff canteen, system
intended to pump cooling waters

Cellars flooded by sewers
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0 A part of the pipes pits is drowned

o The recovery tank of the drops overflowed, but the retention dike however
functioned wel|

o0 The hydrocarbon separators were submergadduct was spread in the
environment

Flood in a alcohol production factory, in Ambes

o0 Tanks of H2S0O4, HCI and NaOH, located in basement, were spilled and
emptied in the retention. Thus theogducts should have been pumped,

0 Loss of the processing systend dhe paper documents
o No electricity on the industrial site during 3 days
Flood in a manufacturing plant of fertilizers, in Ambes

o The cuts of electricity threatened the cooling system of the cryogenic
storage of ammonja

o The electricity supply of the pt was stopped during 7 days, the plant
functioned for this period thanks to its own cogeneration

o Damaged loading arm, a empty wagon ran off the line, unusable railway

Flood in a LPG storage and cylinders filling plant, in Ambes

0 Fences, roofs, the railwand the monitoring system were damaged

o Damaged electric installations

0 Activities of the plant stopped during 3 days

0 No electricity supply, use of a power generating unit in substifution

o Cylinders were dispersed all around the establishment (uprg.1 k

Flood in a plant of carbon black, in Ambés

o Production stopped during 8 days

o Significant damage (two power generating units, electric equipments,
pumps)

0 300 tons of stored products were soiled by the flood

o Damaged railway

0 No notable pollution of natal environment

Flood in a manufacturing plant of sodium chlorate in Ambes

o The roof of a salt storage hangar and that of a building sheltering electric
room flew away

0 Flooding of the pumping station (electric and diesel pumps) of the water
network, usedo fight against fire

o No more electricity, the installations were set in safety
o Destruction of 10 km of railway

o The basins of water treatment and fire waters were drowned. Water
containing NaCl flowed in the Dordogne, without notable impact.

Food in stfaces treatment plant, in Muret
0 - Shortcircuit, fire in abuilding,
0 - The rain water supply network was blocked, no environmental impact
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Flood in the nuclear power plant, in Blayais

0 Loss of the sources of auxiliary power supply (225 kV) on all theosesctif
the power station, and loss of electrical supply network 400 kV on sections
2and 4

o Damaged protection dam of the platform
o 30 cm of water in the NorWestern part of the power station

0 Flooded buildings : buildings containing the pumps of theuas circuit of
raw water, technical galleries, some buildings containing the electrical
departures, bottom of the building containing combustible o sections 1 and
2,

o The flood damaged essential systems for safety

3.1.3 Significant lessons learnt
The significant lessons learnt from this event are as follows:

Authorities and industrialists became aware of the danger presented by a flood
in this sector, where many dangerous factories are established.

The DRIRE inspectors, who control usually the dangerasisliations, asked
the industrialists to change the safety report of their factory, by considering the
scenario of flood.

The development of a flood risk prevention plan began following this event.

Industrialists took certain measures : to heighten iasi@atis presenting a risk

in contact with water, to improve the circulation of water, to fix the cylinders,
to build a wall around the room containing the equipment to fight against the
fire...

In the case of the power station in Blayais, an action plan giatineinforcing
protection against the flood was carried out just after the event (dam of
protection, alarm system, watertight partitions or systems...). Moreover-one re
examination of all the French nuclear power station was made : checking of all
the dewtes and procedures existing against the flood riskxaenination of

the design criteria relating to the flood risk.

3.2. Floods in Southern France in September 2002

3.2.1 Date, location and description of the event

It rained intensively in the South dfrance on8-9 September 2003. A large
geographical sector was concerned (approximately 608) gathering the department
of Gard, the east of Hérault and the west of Vaucluse. FiB8re and FigureB3.d
show the extent of flooding in the South of France.

3.2.2 Consequences observed on the industrial facilities

The industrial facilities (laundry, chemical and pharmaceutical industry, wine cellar,
etc.) were affected by floods. The companies were more or less affected (property
damages, financial lossedcg, depending on their geographical location.

Figure B3.e and FigureB3.f showexamples of observed consequenmethe flooding
in Southern France

61



Figure B3.e— A flooded wine cellar

- g -2 Ho,

Figure B3.f - A domestic LPG tank

62



In fact, there was no major accident caused by the flood, but several incidents which
could have led to a major accident.

The only environmental imgés were:

Increase in the turbidity of water,
Spreading of a lagoon by low wall breaking,

2 tanks containing respectively bleach and acetic acid were spilled (small
guantities).

It was noted that:
for the crisis management, the authorities gave the pritwithe rescue of
populations,
no particular alert was addressed by the authorities to the dangerous industrial
facilities,

the DRIRE inspectors, who control usually the dangerous installations, had
difficulties contacting the facilities during the dayteathe flood, in order to
know if incidents had occurred,

the majority of the companies are not informed of the existence or not of a
flood risk prevention plan on their municipalities,

some rare arrangements had been taken before September 2001licinapart

on industrial sites which had already been flooded : work, construction of the
offices, the machines, the electric equipments and storage of dangerous
products, in areas not reached by the flood,

generally, the production was stopped, the instatiativere set in safety,

there were network cuts (cuts of gas and electricity, unavailable telephone,
plants entrances blocked...),

after the flood, the industrial installations need to be cleaned and restored.

3.2.3 Significant lessons learnt
Interesting lesons were learnt about this event.

The possible improvements are stated below:

Necessary alteration works (construction of dams, cleaning of the rivers, etc.),
Better knowledge of the natural event,

Good functioning of the means of communication and varioatworks
(electricity, gas, water, roads...) during and after the crisis,

Taking into account the consequences of floods on industrial facilities.

4. CONCLUSIONS

The Ministry of Environment, with the assistance of INERIS (Institut National de
I'Environnemat Industriel et des Risques), is reflecting to improve the way of taking
into account the natural risks for the dangerous industrial facilities.
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Abstract

This paper describes whaype of data is collected in order to assess natural and technological risks,
particularly in alpine areas. It also explains which data are visualised on risk maps used in Bavaria,
Germany. Then it describes some key legislation which dictate the terefisrehces of various actors in

the field of disaster risk management in Bavaria. Special attention is given to the descrippecial
disaster control plans, along with types of plans available on the territdhe importance of timely
warning to thepublic has been highlighted, based on the experience gained from recent flood disasters.

Keywords : Natechrisk, catastrophe, Seveso llisk mapping warming and alert systems, monitoring
systems alpine risk special plans, Germany,

1. NATECH RISK ADMINI STRATION IN GERMANY

The influence of natural and extreme natural phenomena (heavy reicahe, and
thunderstorm) lead® catastrophesyhich areoftencreated by markrequently it is the
deficits of human condition thatansforma natural phenomenonto a natural disaster,
e.g. constructiorof dangerous industrial plants in risk areesnstructiorof residential
areas in natural hazargrone areas, destructio of natural compensation areas,
construction of alelicate infrastructure, etc..

Territorel management can no longer be sufficient when there is a high concentration
of risks, which could result in devastating consequences in a given Byean
integrated system of prevention and punctual warning and informdtgsemination,
damagegausedoy a natural disastee . loss of human livesind economic damages)

can berrequently reduced considerably.

Natural phenomena cannot be prevented, but the effects on the population and industry
can be reduced or at times, eliminatd@ this it is requied that existing risks are
recognized and judged and the right conclusions are pulled from the judgnnéctt

then have to beonvertednto measuret be applied on the territory

2. JUDGMENT OF RISKS

2.1Recording and mapping of risks

Every relevant dastrophe is evaluated in the Federal Republic of Germany. The
knowledge and experiences are transformed in special measures and/or disaster control
special plans, e.gafter the August floods of 2002he federal state®f Saxony and
SaxonyAnhalt were alle to evaluate and reconsidéneir emergency plans and
preventive measureso as to be better prepared for the future and thus minimise the
damages of the next inundation evelmt.a study entitled "risks in Germanyhet
Federal Mnistry of the Interior for Civil Defence (ZfZ) envisagedo include and to
describe relevant risker possible unusual dangers and damage situations with national
relevance, with view to civilian safety precautions.
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In Bavaria, the following risks are represented on mapsne hazardsincluding
floodplains nuclearand industrial installations and their potential impact rambgent
area of past forest fires, etc

Mapscan be the basis gpecial plans on disaster control, as they assist in visualising
the potentiahreasatrisk and thus, allow the creation risk zones.

2.2 Alpine risks

Since the end of July 2008he hature driven alpinenformation systef(IAN), has
been availablenthe internet for the publitAN is based on a Geographic Information
System(GIS) whichallows visualisation of alpine hazards, suchaaalanches, floods,
mudflows, slips and rockslide#t has a usefriendly interface, enabling the user to
speedily have apverviewof possiblerisks in a certain area. It is important to not that it
has notbeen set up to obtaithe exactanalysis of risk nor the detailed evaluation of
potential consequencesThese tasks are left the specialiss for each type of alpine
hazard.

IAN stores different types of data and information needed by different typesiysis:

water quality and quantity data, forest parameters, geological data, etc. These data are
collected and maintained by different types of administrations: Water Authority, Forest
Commission and Geological Office, respectively.

The following data e recorded, mapped and represented:

Protection woods renovatiarnThe mountain woodsire an essential resource

that needs to be protected. Damaged areas are identified and new trees and
vegetation are planted to substitute lossHse State Forest Commissi
enforces the renovation of lost woodland where required.

Geological dangersData about slope movements are recorded andateal,
including depositon areas, typeof slope movemenand activity They are
represented on maps with scale frofa00to 1:100,000.

Event documentationPastevents(floods mudflows, mass movement)at
occurred in thealpine regionare documented by the local watsupply and
distribution offices.The information collecteds analysed in detail by experts
from Austria, ltaly and SloveniaThey are working together the project “D
sharp nightnar€ sponsored by the EU

Hydrographical morphologicalmaps Maps of scale 1:25,00@re elaborated

to allow the study ofmassmovementsand erosion form#n torrent catchment
areas.This enables to better understand the nature of various types of mass
movement hazards, resulting in the preparation of adequate measures

Avalanches Each avalanche commission has the responsibility to identify the
avalanche zones and calculate the freqye of the avalanches. The
information collected is then stored in the regional avalanche database
Vulnerable areas, such bsildings, mountain railroads and ski lifts as well as
highways must be visualised in relation to the identified avalanche zdines
avalanche progress repopublished daily in wintdime, together with the
avalancheregional databas@ssist in obtaining an idea abodatal avalanche
risk. The result of the analysis allows the elaboration of the requiesention

and mitigation measures.



2.3 High water/flood areas

Extensive data areollectedand published with respect to high water risks in Bavaria.
These are in particular:

High water news serviceThere is a floodnews servicewhich provides
information to the public regardy flood risk. It uses a classification scheme of
flood risk degree.

Reporting plans of the commune&lood reports, based on the monitoring of
water levels, assist in elaborating protective megslaresfor communes

Flood areas By 2006, the 100/ear food must be calculated for all rivers of
first and second order, as well as important third order rivers in BaVaese
hazardmaps must bel: 5.000in scale The information has to be published
following a specific method used in Bavaria

Flood-prone areas In 2003 flood information along with maps of potential
flood risk areaswith ascaleof 1:25000 were made availabl¢o the publicvia
the internet

Preferential pathways for floodsIn the context of regional planning
preferential pathwaysor tre discharge of floodwater are determined ane
representednregional mapsvith a scaleof 1:100000.

2.4 Mapping risk around nuclear plants

It is necessarytassess the potential area that could be affectedrtwclear accident.
Based on the potentiaonsequences evaluatedtastrophe protective meessneed to

be taken Such meases can beelaboratedy drills carried out byadiationdetection
teams. Evenjfteamhas to use mapsin which the area is divided up anzones and
sectors.Sampling masresare carried outand if necessarythe journey routes are
recordecbn the mapsind described imeport The number of samples taken depends on:
local situation and size of the nuclear installafiery. approximatel$ to 20samplesn

the central zannear the nuclear plant; approximate§6 samples in the outer zones

This drill example became the basis of the elaboration of Bagarianalert and
response management plaas, well asthe setting up of disaster controkasuredor
nuclear accidats (as stated in the Bavarian Ministof the InteriorDecreel0-16-1990,
AlIMBI 1990, p. 780 pp.) This provided the terms of reference and guidelines for the
disaster control authoritiee prepare emergency preparedness and response measures

An exampé of a radiation map showing the potential extension of a nuclear accident
accompanies the aboveentioned guidelines. It is based on the recommendations
prescribedby the Organization of the Environment of Nuclear hstallations which
portrays thezones ad sectorsg.g.25-km-periphery around the nuclear power stations,
10-km periphery around the research reactor Munich Garchimgg, alsoforms the
basis for the planning of all other disaster control measlinesgnuclear accidents.

Radiation maps forthe nuclear power stations in Bavaria are found in $hale of
12250.000 (e.g. Gundremmingen, Grafenrheinfeld, Isar | and Il as well as research
reactor MunickGarching) andareavailable for alto use
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2.5Businesses according to the Sevdbkguidelines

In line withthe UNECE industry accident conventiom, map been created in Bavaria
which allows the visualisation @perating ranges with extended duties according to the
Sevesdl Directive, along withdangerais activities which can potentially havess
border consequences. These have been made in aasksafiptive incident aa serious
accident In particular, his has been carried out along therderswith Czech Republic
Austria and SwitzerlandA 15-km radius has been delineated with respedhe
potential aerial dispersion, whilst a related delineation is carried out for the potential
water dispersiorior border areas that are part of the same river catchifleatmaphas

a scaleof at least 1:50000. This has been the task carried out av@ia in cooperation

with neighbouring authorities at regional and national level

In agreement with the Seveso Directive and the UNECE indust accident
conventionthe opeating ranges are fixed with extended duties or dangerous astivitie
accordingto the danger potéal of the handled substances.

The mapis checkedand updatea@t regular intervalsn order to record and visualiske
realconditions.

Based on theSevesdl Directive or the UNECE industry accident conventjcime
operators of the gpopriate operating range or dangerous activities must inform the
populationpotentially at riskabout security procedures and ridfghaviour in case of

an accident In accordance with the Seveso Il guidelinds areas whichcould
potentially beaffeced by a serious accident have tovioel identified anddescribedn

a safety report available for public consultation (there are some exceptions)

2.6 Forest fire use cards

For fast and coordinated forefites fighting suitable mapswith a scale of 1:5000
accompanied by UTM bawwre availablefor the fire departmentparticularly used for
fire-pronewoodlands.

The bllowing details have to bgortrayedon the forest firenaps
streets andoadswithin allowing the passage beavy freight vehiclegore or
doublelanesoutside the woodsalong with easily accessible parking areas
key assembly pointeelated tadifficult locations in the woodland area
possible heliports;

suitable watesourcesalso outside the woods

8§ waters which are suitable for theater withdrawal by helicopters with
deleting water outer burden containers,

§ other open waters,
§ hydrants.

inventory of huts or buildings located in forest fire prone areas, along type of
vegetation and tree (to give indication of degree of flammaubility).
If necessaryforest fire specificmap information is collectedby the forest authaies
with support of theesponsiblelocalfire department. The production and distribution of
the mapsis carried outby the regional governmentsin cooperéon with the forest
management authority
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2.7 Maps for railroads

There arerailroad map which include those network whel@ngerous goods are
transported.However, these mapsre notexclusively suitablefor transportation of
dangerous goods hazard, but are more udefufire accidentThe mags are easily
accessible and aswvailableto the public athe scaleof 1: 25000. Themapsfor railway
yards are providedby the German railroadnetwork AG, which is aninfrastructure
enterprise. Thenap can be found ipaper femat Eventually, they will be available in
EDP format required for use byhead offices of the police headquartersd the
integrated regional hegdarters. Themaps a widely availabland are used by alert
centresdisaster control authdigs, local autbrity operational centres, etc.

2.8 Pipelines

There aremaps at various scalesed to identify and visualise pipelinesBavaria as
well as diagrams for the establishment of plenned oil barriers

3 CATASTROPHE PRECAUTION MEASURES

An essential compent of catastrophe preventiasto recognize, tassessndprepare
for risks. Disaster control plansand special disaster control planare requiredfor
especiallyvulnerable objects or evenisTimely warning and/oradequateinformation
would be necessgrfor a successful disaster defense.

3.1Alarm planning andAlarm system

In Bavaria the EDP system BASI@/hich contains a model that assessé$erent
possible damage scenarioalerts the task forceswhen required.Alarm plans are
availableto task focesalong with accompanyingesourcesCertainarrangemerstalso
exist foruncertainty phases.

3.2General disaster control plan

All data and documents necessary for the successful disasteagementare
summarizedin the general disaster control plafhe general disaster control plas
useful during the emergencyas specific informatiorsource In Bavarig the general
disaste plan is likewise provided ihe EDP program BASIS.

3.3 Specialdisastercontrol plans

Special disaster control plansvere madeto address elements and issues that were
recogni®d and judgetb be potentially dangerous Bavaria

critical motorwaysections- especially during winter,
dangerousndustrial establishments

nuclear power stations,

pipelines,

airports,

mountain railrods,

train yards

floodplaing
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avalancheprone areas
thunderstornpathways(warning systemn preparation),
water supply systesn

hospitals,

old people’s homes etc.

These special plangrovide the measures to cope with each particular type of threat,
alongwith the responsible authority that has the mandate to manage it and its potential
realisation. Special alerting systems are also included in order to reduce the potential
damage. This is the advantage of the special plans, as it provides a lot of ticiomwna

what to do in case of a particularly dangerous event. It also provides a preparedness
strategy which includes public awareness and educational schemes, along with drill
exercises.

Based on théBavarian disaster control lafBayKSG)or the Sevesdll directive, alarm
plans must be elaborated for all Seveso Il establishments, along with emergency plans
Here below are other important requirements

alert plans for special objects
fire department plan of action,

selthelp information for the public in @se of an accident, along with other
useful information

evacuation plan, if necessary.

The information found in thesgpecial plans have been provideddperatorsof safety
reports,operators ofinternal emergency planglong with other information spatied
by and in accordance with. BayKSGrhis has to be made available to tstrict
administration authoritieky 3 February 2002at the latest

The Security Group (SGS)residingat the BavariarNational Office for Environmental
Protection from the HazardPotentia) determinedconcentratiorranges on the basisf
the inventory of dangerous materialgarious potential scenarios were assessed,
including those linked to terrorist acts. Corresponding measures were also elaborated

The BavarianNational Office for EnvironmentalProtection examines the data of the
safety reportoperators The data is then used to producdernal emergency plans.
Afterwards, the examined safety reports magsmitted to theagents in charge within
the district administratn authoritiegesponsible for disaster control. Theggents then
prepare the external emergency plans on the basis of the checkednelusive safety
reports or, if the alarm plans are already available,ddaptthemfor the requirements
of the extenal emergency plans.

In the Bavarian the Ministry of State, a disaster control planning team was established,
which regularly checks the state of the external emergency plans, and if necessary, acts
as the internal coordination unit amongst other 4litédted administrations called upon
during an accident.
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4. WARNING AND INFORMA TION DISSEMINATION : EXAMPLE OF THE
"THUNDERSTORM WARNIN G SYSTEM IN BAVARIA"

The last twodevastating floods oBavaria, i.e. the Pentecost flood B899 and August
2002 flood, clarified that the disaster contraystem in Bavaria was well prepared.
addition, it was found necesary to have a singlestorm warning system for the
municipalities, along with theorresponding disaster control special plahsocal level

Moreover, thee events haveroven that a successful crisis managenesqutecially
depends on:

timely warningand sound informatiodissemination and
prepared disaster control special planning.

4.1 Weather forecast and warnings

In the last yearsthe BavarianState Department of thelnterior developeda
comprehensive storm warning systein, co-operation with the GermahVeather
Service (DWD).In this frameworkthe GermanNeatherService,whoseregional centre

in Bavaria is situated irfMunich, dispatches warnings dugirstorms to the disaster
control authoritiesvia a designatedax machine. The warning is also sent other related
services such athe police, technical welfare orgsation, the BavariarRed Cross,
Forest Management£entresand the Geman Federal Armedofces.Thus all actors
involved in storm risk and related disaster management administrations are notified
within a few minutes They all have protocols to follow with regard to making the
necessary arrangement operational and institutional to take thesagc measures.

With the proclamation of Decree NRD4-3041%¢/71 (AlIMBI P. 362), which was
promulgated by the BavariaState Department of thatérior of 19 April 1991,the
warning to the populationduring an imminent stortmecamelegally binding Basel on

this legal act, by the German Weather Service has the responsibility to broadcast
weather forecasts through ttraffic warning service system.

With the established thunderstorm warning system, it is ensured thttutheéerstorm
warnings reach theisaste control authorities concerned, along with the other above
mentioned related organisations in a timely manner. This would then lebel swift
warning of the populatiowith regards to a threatening thunsterm.

When threatened by a thunderstorting warning system wagrimarily built with the

use of borehole® enable the disaster control and security sentwgsepare for them

or to start timelyand exact forecasts and warnings. It also feeds into the elaboration of
required and suitable maaes to avoid or to redudeumanand material losse®ased

on the summer2002 thunderstorms that caused the severe floods across the country,
developments to the warning system have been carriedyutihe Bavarian State
Department of the Interior in calboration with the German Meteorological Service,
thus, the warning mechanism has improved.

The highlights of the main developments to the warning syatentheenhanced'hit
precision” of thunderstorm warningadequate forecastingf the area at rislard the
integration of all municipalitiegto the thunderstorm warning system.
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5. ADEQUATE FORECASTING OF THE AREA AT RISK, EXACT
ADMINISTRATIVE DISTR ICT WARNINGS

In order achieve this warning mechanisthe German Weather Service made various
forecastsavalable (at the local level), via the Internés,the districts concerned

The aim of German Weather Service is to efficiently be able to warn, via fax, only those
districtsthat are presumably threatened by an oncoming storm. This would substitute
the older system of providing warnings to entire regioos governmental districts
where many areas may not be affected by the storm.awah this newer targeted
system,a better and considerably higher "hit precision" of thunderstorm warnings has to
be expeted.

6. THE KONRAD FORECASTI NG SYSTEM FOR THE BAVARIAN DISASTER
CONTROL AU THORITIES

KONRAD is a system for thunderstorm foredagf which wasdeveloped at the
HohenpeilRenber@bservatory. KONRAD stands for the Convection development i
radar products. Itis detailed radar supported thunderstorm diagnosis and forecast
systemwhich has beemlesignedo particularly monitothunderstorm situations. From
the data of 16 radar gauges of the GerrivlteorologicalService KONRAD provides
reliable forecasts abodihe progress o& giventhunderstornwithin the next half hour
and allows its visualisation on a PC monitoiThe consequences of a strong
thundestorm or heavy rain came better assessaddmore exactlyrepresergd with the
systenm(see FiguréB7.a).

After a test phase for different disaster control authorities and fire departments, the
prerequisites to make KONRAD accessible to all Bavarian disaster control authorities
was achievediJune2003 This was carried out in collaboration with the German
Meteaological ServiceWith the development dKONRAD, storm warningn Bavaria

has beeffurtherimproved. As a consequence, skerim alert and warning systems can

be set up, along with the elaboration of adequatmsures. The warning is to be
converted tha into municipalityreferred disaster control special plamgcluding alarm

plars for specialunits, persons andulnerable elements

7. INTEGRATION OF MUNICIPALITIES INTO THE THUNDERSTORM
WARNING SYSTEM

Thunderstorm warnings of the GermiteteorologicalService reach the population as
well as disaster control authoritjgsolice, technical relief orgasdtiors, the Bavarian
Red Cross, the forest managemesitresand the Federal Armed Forces.

However, e lessons learnt from past storm evemigde it clear thatat district level,
substantial protection and precaution measures can be carried out quickly and in a
targeted mannerAs a rule only the responsible locaiunicipality knows whether
locations or events (e.g. youth camps, markets, etc.) existhvainé susceptible to a
particular degree to an approaching storm. This iheir scope of respondiby. With

the help of the thunderstorm warning systdinjs also necessaryto inform the
municipalitiesabout an oncoming stornin addition the storm warnings from the
German Weather Servicemust reach competent authorities in the municipality in
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suitable formandin a timely manner. This will allow themo fulfil their tasks as a
security authorityin order to maintaimublic security and order by prexing the public
from dangersby preventionrmeasures such as tremoval ofdangerouslisturbances.
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Figure B7.a— The KONRAD system forecasting the developments of an ongoing thunderstorm.
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During 2003, the storm warning systemas integrated into the alert systemtbé fire

and disaster contrainits. This was carried out bgach district administration authority

In the various fire and disaster control centres of each municipality, alarm gians
storm alert maps. All actorsollaborated in achieving this integrati¢a.g. mayor,
municipality coworker, firebrigade, building yardperators crisis centre operators,
etc). If a stormwarning is receiveét the respective alarroentre the storm alarm map
tempest is created @Gns circulated to the key actors in all affected municipalities,
informing themto react to this storm warning and carry out the necessary measures.
Within this framework,n order to avoidverloading the telephone systems wathils,

it would be wise fo peopleto have radios ready at home in order to receive storm
warning and relate information in an alternative manner.

The contents of the thunderstorm warnihgve been established to provide the
municipality with adequatanformation about theoncoming weather developmentt
should assist them in formulating tihequired measures which are described in the
following section
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8. DISASTER CONTROL AND PROTECTION FROM DANG ER

A tempest warning camnly serveits full purpose if a disaster control specialgml is
locally activated, leading tprotection of the populatipproperty (private and public)
and economic activitiedt must be highlighted that it is the local municipalities that
have the best overview of theotential effects of a given thunderstor(mcluding
floods). It is then important thathe municipalitiescooperate withthe responsible
disaster control authorityn order to set uphe necessary measurdaacluding the
activation ofalarns plars, which need to be oadinated, specified and prared.

After receiving a tempest warninthe municipality decideand prioritises, e.g. where,
when and who to evacuate firgthich stage of the disaster control special @aould

be carried out, etc. It themnforms the competentauthority concernede.g. alarming
authority in the firebrigade and/or thelisaster controcentre, initiatethe appropriate
alerting of the populationSometimes the information flux could go the other way, i.e.
the disaster control authority couldceive the initial warnm from the German Weather
Service, who in turn alerts the municipalities.

During 2003, theBavarian State Department of the Interior coordindtedproduction
of the storm disaster control special plans described above
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Abstract

Portugal has no history on Natech events. Therefore, no specific surveillance agememt system is
available. However, on the scope of Civil Protection actions, there are some tools created to help
decisionmakers in their work during an emergency caused by a natural or technological disaster. In this
paper, we'll detail some informatin about the management of seismic risk, pipelines and Seveso Il
establishments and flood risk. In addition an “almost Natech” event is described: a flood in Mondego
basin almost triggering a pipeline collapse and gas release (January 2001).

Keywords : natech events, riskcivil protection,Seveso |, flood, earthquakigprtugal

1. INTRODUCTION

Although Portugal is usually submitted to several natural risks, such as floods, strong
winds or forest fires, this country never had, so far, a Natech disastervétpweme
possible Natech risks are:

Earthquakes or landslides triggering industrial accidents, pipeline collapse or
dam breaks;

Forest fires triggering fires in chemical plants or in separate storages located
near forestland;

Floods triggering leaking oflangerous substances from chemical plants or
triggering pipelines buffer soil erosion and possible collapse.

2. SEISMIC RISK MANAGEM ENT

The Portuguese Continental territory places in the Euroasiatic plate, limited to south by
the AzoresGibraltar fault ad, to the west, by the miatlantic ridge.

In a general way it can be affirmed that Portuguese territory have a moderate sismicity
characterized by long return periods associates to a great magnitude.

The metropolitan area of Lisbon and the Algarve regiorthe south, are the two most
important seismic zones of the Portuguese Continental territory that suffered more
intensively the seismic effexc(see Figurd®5.a).
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Figure B5.a— Maximum Historical Intensities- 1755earthquake (Mercalli Modified Intensities).

By request of the Ministry of Internal Affairs, the National Service for Fire and Civil
Protection (SNBPC) coordinate, since 1997, a project to study the sesmic the
metropolitan area of Lisbon and surrounding municipalities, which main goal is the
emergency contingency plan to face this risk.

This area was first selected due to its national secamomical importance and
demographic density.

This project has the collaboration of several Portuguese research institutions (three
Universities, a national research laborateriational Laboratory for Civil Engineering
and an enterprise specialised in Geographic Information Systems).

The final product result dhe project is a simulator of seismic scenarios based on a GIS
system, containing all the available information on geophysical, geological, housing,
important structures, lifelines of all kinds, population, etc.

This simulator, for a given event or caft®n of events (each characterised by a
magnitude, an epicentral location and a date, associated to a probability of occurrence)
produces information on damage to all different objects under study and on human
casualties. Vulnerability assessment was msHéy based on the Hazus99
methodology.

The project gathered all the data (work unit: county), including for example: estimation
of the population mobility for different hours of the day (week, weekends, holidays,
etc.); study the influence of soilpgrficial layers on amplification of seismic waves as
well as the potential for liquefaction and landslide, based onhmes available at
many locations; and determining housing properties based on the building and
population Census.

The GIS implementain allows visualising and analysing quickly the damage scenario
picture obtained for each simulation and its geographical distribution. It is based on
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these results that the emergency contingency plan for seismic risk is now being
developed, trying to ophise the crisis management.

To illustrate the potentialities of the developed work was chosen a scenario based on a
historical earthquake of 1531, with epicentre in the fault of Vila Franca de Xira and
magnitude 7 in the scale of Richt&idure B5.b).

Figure B5.b - Tectonic and generated intensities (Mercalli Modified).

Figure B5.c and FigureB5.d presentsome results corresponding to the building park
and the population affected by the seismic activity.

Severe damage — Total 8626 Collapses — Total 2152

Figure B5.c— Damage on the building stock.

Now, that this project has finished, in 2002 a similar project was launched to the
Algarve, with the same goals and using the same methodologies. It counts with the
collaboration of the same project team and with more three stientific entities. This
region has a lot of tourism (national and international) and therefore requires a strong
seasonal study of demographic variation, sources and destinies. Due to the different
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demographic distribution the unit of study is thetistigal “section”, smaller than the
smallest administrative territorial division.

Estimated deaths — Total 200 Loss of households — Total 46140

Figure B5.d - Damage to population

The estimate of damages presented by the seismic simulator only respect the primary
effect. The damagesan be seriously increased if occur fires, tsunami, rupture of dams,
rupture of pipelinesaand by the effect caused for the replica being able its effect to
happen on the population.

3. PIPELINES RISK MANAG EMENT

In Portugal there are two major pipelinesoperation: a natural gas pipeline and a fuel
pipeline The gas pipeline starts near the border, with natural gas provinient from
Magreb, injected in the pipeline that cross the spanish territory. From here, gas is
distributed in several lines in Portugatpssing 13 districts and several municipalities
(figure 5). The del pipeline transports fuel, gasoline and LPG from a refinary located in
Sines (south of Portugal) to a storage plant located in Aveiras de Cima, in the
metropolitan area of Lisbon (FiguBb.e).

The companiesresponsible for those pipelindmve developed studies related with
safety and emergency planninghere it is possible to predict affected areas in case of
pipeline rupture (FigureB5.f). The emergency plans have also been developed
describing some procedures in case of emergency.
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i i
Figure B5.e— Gas pipeline and fuel pipeline in Portugal.
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Figure B5.f — Estimated affected area in case of rupture in gas pipeline

4. SEVESO Il ESTABLISHMENTS RISK MANAGEMENT

In Portugal there are about 112 establishments covered by Seveso Il Directive, and 50
of thoseestablishmentsre included in the upper tier. In genetiaése establishments
are located near the coast (Figg®g).

Natech events are not contemplated in ordinary hazard analysis, but some Natech
prevention and mitigation strategies are implemented due to legislative restrictions. In
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some industrial plants, affected with particular natural risks, special measures are
implemened to prevent Natech hazards.

Figure B5.g - Upper tier Seveso |l establishments

Legislation concerning seismic activity is analysed when is build a new plant
(Regulation of Security for StructuresRSA, 1983). Construction isnade concerning
seismic risk class A to D (FigureB5.h).

Figure B5.h — Seismic zoning of Portuguese Continental territory (RSA, 1983).
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4.1Landslides

A gas and liquid fuel terminal, located near Lisbon, was constructeskveral
platforms in different levels, resulting from excavations in batters in south bank of the
Tagus River. Another platform with fewer dimensions was constructed in a bench
terrace.

The location of this terminal in areas with high slope can represerg danger, so
some measures were implemented to prevent landslides risk.

In the establishment some vegetation was planted to fix land and were built retaining
walls in higher slope areas. In all plant area was implemented a land drainage system to
rainfall and to avoid water in soil. The freatic lever of water in soil is monitoring and
the National Laboratory of Civil Engineering assesses landslide risk. To prevent
landslide and seismic damages, LPG storage tanks have also a support of 18 m
foundation pié.

4.2 Seismic activity

In LPG subterranic storage in Sines, monitoring of seismic activity is done with 3
seismographs.

5.FLOOD RISK MANAGEMEN T

In Portugal, water management during flood time is performed in close partnership
between Civil Protection, e¢h National Water Institute and the Portuguese
Meteorological Institute. There are also permanent contacts with dam owners and
Spanish authorities, in this case to ensure the adjusted management of flows in
transboundary rivers. During flood time, therealso a Permanent Committee for the
management of dams, in which the SNBPC is represented.

Due to a cooperation agreement, Civil Protection access ttimeatlata from more

than 60 meteorological stations spread all over the country. In order to suppeibd

makers actions, there is also a continuous cooperation about weather forecasts (short,
medium and longerm forecasts) and known consequences of meteorological events.
Satellite and radar images are also available.

Additionally, Civil Protection acesses to a Surveillance and Alert System (sustained by
the Water Institute) in order to have a permanent analysis on the water reg¢seeces
Figure B5.). This system allows Civil Protection to follow the evolution of the
hydrological situation in Portuggse main hydrographic basins, in a real time basis.

The Alert and Surveillance System for Water Resources has information available. For
instance, data concerning dams (shown with a green triangle), such has incoming flow,
stored volume or effluent flowThere is also information concerning hydrometric
stations (green circles) usually located in critical points of the river.

Data are updated every 15 minutes for hydrometric stations and every hour for dams.
This range of updates allows a better decisippa, based in a reame hydrological
information.

An example of available information concerning dams is showRigureB5.].
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Figure B5,j - Information concerning dams, availablen the
Alert and Surveillance System for Water Resources
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For hydrometrical stations there is available data concerning the flow and the water
level. Alert levels area also shown in a colour scale (green means a normal situation;
yellow means a premergenyg situation; red meananemergency situation). There are
also marked the levels reached in other past flows (for instance, in 1978), in order to
allow an easier comparison and a better support to populations and civil protection
agentysee Figurds5.k).
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Figure B5.k - Information from rivers and comparison with known floods

6. CASE STUDY: FLOODS IN MONDEGO

6.1 Mondego Basin

Mondego basirfsee FigureB5.1) is the largest one concerning a river located integrally

in Portuguese territory. The river bom $erra da Estrela mountain and finish in the
Atlantic Ocean, near Figueira da Foz. Large floods in Mondego River have occurred in
the past, affecting large areas downstream Coimbra (district capital), where population
was already familiar with flood congeences.

In the 60’s, a complex system of dams, channels and dykes was settled. The river course
was changed into an almost straight line leading from Coimbra to Figueira da Foz, with
the river banks being substituted by dykes, which guarantee that mbwiaoccur

until an amount of around 200G /s

The false sensation of security caused by dykes, led population to built new houses and
construct new roads in ancient flooded areas, increasing risk to population.
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Figure B5.I — Mondego Basin in Portugl.

6.22001 Floods in Mondego

In 2000, rainy season in Portugal started in November. During three months, Portugal
experienced consecutive episodes of heavy precipitation. Water content in soil was very
high, and therefore there was no chance of raiiiiltration, which led to an increase

in superficial stream. Additionally, water level rose in large dams forcing to emergency
release of large amounts of water.

In consequence, several flood situations occurred in portuguese main hydrographical
basins (Mnho, Lima and Douro, in the North), Vouga and Tejo (in the Centre). The
first critical flood situation occurred in the beginning of December 2000 and was
followed by other floods, leaving no time for dryness established in the soil.

In Mondego basin, twflood episodes occurred in December 2000 and in January 2001.

In both cases, dykes were submitted to a large tension, but they were able to contain the
river inside the banks. Only a few hectares of agricultural soil were flooded. However,
although there as no impact in population, the strong stream fragilized dykes, causing
some leaks.

On the evening of 26 January 2001, after two days of rain, dykes started to collapse.
During 5 days, dykdreaks (caused by erosion and strong stream) succeeded along the
final range of Mondego River causing floods in several towns and agricultural areas and
leading to evacuation or isolation of more than one hundred persons. Additionally,
many roads and railways become under water for some days.

Figure B5.m shows a set gbhotos taken of the Mondego Basin. The photo on the top
left hand side portrays a part of the basin without floods, whilst all the other three
photos show different flooded parts of the catchmEigireB5.n shows theokcation of
collapsed areas in dykéscated onthebanks Mondeg®iver.
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Figure B5.m- Floods in Mondego

Figure B5.n - Location of collapsed areas in dykes located on Mondego banks

During Mondego floods, water level in dams and stream near Ctriicsa were
permanently monitad by the SNBPC. Acting as an interface between meteorological
causes and hydrological effects, Civil Protection worked together with Meteorological
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Institute and Water Institute in order to obtainrtopdate weather forecastnd real time
data.

The National System for Surveillance and Alert on Water Resources was very important
to spread avadble information onto districind municipal services of Civil Protection.

For instance, data about water discharges in dams weily easessed, allowing
information to population located in downstream areas.

Flow management was also performed in other way. Knowing the extent of dyke
breaks, a maximum flow of 1200*f® was estimated for the area downstream Coimbra,
forcing Aguieira @m in upper Mondego to retain water. In next illustration it's possible
to see that though incoming flow to Aguieira reached almost 18@0 tiee maximum
released flow was only 11167/s (this value occurred more than 24 hours after
“natural” flood peak ocurred, i.e., only after flow in smatitibutarieshad decreased).

Figure B5.0 portrays thecomparison between incoming and released ftovkguieira
dam

Figure B5.0- Flood management in Aguieira dam: comparison between incoming and released flow

6.2 Natech event

Despite all the efforts to provide the best flood management possible, a Natech event
started to develop: large flow erode buferl located over and under a gas pipeline,
leading to is appearance at surface. There was a risk of pipe#ak and gas release,
causing large risk to population, because the endangered area was located near
Portuguese main motorway and also near some villages and the city of Coimbra.

In cooperation between Civil Protection organizations and agents, Waiarténand

gas pipeline owner, emergency operations were made, such as the implementation of
concrete footing to prevent pipeline from floating. Taking in account gas release
scenarios, specific actions such as people evacuation ocitredtc suppressiorwere
considered, although they were not used.
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Figure B5.p- The gas release scenario

6.3 Lessons learnt

It is important to focus on the role of the Emergency Management Authority as
the main coordination organization for Civil Protection Operations.

There is a need to focus on the role of Civil Protection as an interface between
scientific knowledge and operational issues.

It is necessary to focus on the need of risk scenarios and updated geographical
information.

It would be advisable to focus on theedeto update emergency plans.

It is essential to improve articulation with organizations specialized in
providing meteorological data (winds) and gas dispersion models.

It would be useful to improve articulation between Civil Protection authorities
at locd, district and national level.

Emergency solutions, such as recovery of dykes and pipeline stabilisation
(implantation of concrete footing to prevent floatingje very important.
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B6 — Lessons Learnt from the Baia Mare Cyanide Spill

(January 30, 2000, NorthWestern Romania)
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Abstract

On 30 January 2000, at around 10 p.m., a dam broke at the Aurul Mine Tailings Recovery Plant near
Baia Mare in northwestern Romania, (due to liquid precipitation fallen on a thick snow layer).
Approximately 100,000 m3 of a higpacide and heavy metal containing wastewater were discharged
into the receiving creeks, and from there onwards into the river network of the Danube Basin
(Somes/Szamos; Tisza and the Danube). In the same region, another tailing dam broke in Baia Borsa on
10 March 2000, due to a severe rainfall spilling 40,000 tons of heavy roetatisining sediments. These

two serious accidents with a transboundary impact initiated a rapid response within both the ICPDR and
the EU.

The paper summarizes the most imporitivities undertaken by the Romanian authorities responsible
for water management activities. These activities were undertaken in order to minimize the Natech
accident effects and to assure the effectiveness of the corrective measures implementedtoiwoite

any further technical accidents triggered by natural events.

Keywords : Romania, dam safety operation, industrial waste deposits

1. DESCRIPTION OF THE EVENT AND CONSEQUENCES

On the night of January 30/31, 2000, heavy precipitation, about 3274n/@4 hours,

and a sudden increase in ambient temperature, which was unusual for this period of
year, results in the melting of a 43 cm thick snow strata that covered a settling pond.
The melting of the snow results in an increase in the level ofngefibnd containing
industrial waste waster with high cyanides concentration. Due to these conditions, a
breach of about 25 m in the pond’s dam was produced. Through this break about
100.000 m3 of water with cyanide is spilled. The cyanide containing \fiegereaches

the Lapus River and then the Somes River. At theSatu Mare section, a maximum
concentration of cyanides of 7.8 mg/l was determined, compared to 0,01 mg/l that
represents the maximum permissible limit according to the Romanian standard for
surfice waters (see Figure no. 1).

Right after the accident the Romanian authorities adopted the necessary measures to
stop the pollution and to inform the specialized authorities from Hungary. The
population was also permanently informed about the posdfeleisof this accident.

The measures taken by the Romanian authorities were welcomed by the Hungarian
authorities, which pointed out the good cooperation in this emergency situation.

SC AURUL SA Baia Mare was a joint Romani@nstralian Company, in which
extacts gold from sterile disposals resulting from processing the ore with nonferrous
metals at the Baia Mare industrial platform.

This industrial process follows Australian technology entirely, and became operational
since September 1999.
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The technology sed for the gold extraction by SC AURUL SA Baia Mare is a new
technology which was used for the first time in USA at the Homestake mine in 1971
and is presently used in Canada, South Africa, and France.

Figure B6.a- Location and the golution of the cyanide pollution Natech event

2. BACKGROUND OF THE PREVENTIVE AND PREPAREDNESS
ACTIVITIES

In 1985, in the framework of the Bucharest Declaration, the riparian countries from the
Danube River Basin joined efforts in order to strengtheemauality monitoring. This

new approach was named TNMN or Traxational Monitoring Network and was
designed to improve the water quality management of the Danube River.

There is an Accident Emergency and Prevention Warning System (AEPWS) which
consistsof all Danube catchment areas from various subsystems in each of the riparian
countries.

Every subsystem has a Principal International Alarm Center (PIAC), which is a part of
the transboundary information network in emergencies situation.

PIAC has the fdbwing functions:

communication- reception and prompt transmission of relevant messages in
case of accidental pollution24 hours/day operation (using a satellite antenna
system for sending info to surrounding countries).

expertise— Assessment of the psible impact of the reported pollution on
human health and/or the environment.
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decision — after identification of pollution, a decision is made about what
institution to inform and what actions to be taken.

The Romanian PIAC, located at thiMinistry of Agriculture, Forests, Waters and
Environment, with on duty 24ours ¢ee FigureB6.b) at the time of the release (See
Figure 2). During the cyanide Natech event PIAC dispatched 128 warning messages,
first on January 312000, to the similar PIAC in Budapebtungary, and the last one on
March 02, 2000to the Danube Secretariat in Vienna, when the cyanide pollution was
totally diluted

a) identified pollution
----------- b) unidentified pollution | PIAC ROM |4" DO"l‘;rl‘Ztéeam
ol

“ROMANIAN WATERS * Notification to

NATIONAL ADMINISTRATION others downstream
territorial unit

A4

[ TERRITORIALUNIT | —

SGA SGA > SGA
() @ | i)

(water users)

Transboundary
message

€ - -]
<.-.-.-.

accidental pollution

Figure B6.b - Primary information flow in case of a local accidental pollution (with transboundary
effect) at the level o& hydrographical basin

3.RESPONSE/INTERVENTION ACTIONS AT THE NAT IONAL LEVEL

The Romanian Ministry of Agriculture, Forests, Waters and Environment has taken the
following measures

Using the Principal International Alert Centre for Accidental Pollutmnthe
Danube River (PIAC 08), all the downstream countries (Hungary, Yugoslavia,
Bulgaria and Ukraine) were informed about this event, and also the Secretariat
of the International Commission for the Danube River Protection from Vienna
(ICPDR)

It has pemanently monitored water quality, and has assessed the effectiveness
of the measures taken for stopping the pollution source

It has informed in the Baia Mare Court of Jusfresecutor's Office writing

It has organized an extraordinary meeting of tagemquality Subcommission
within the Romaniatiungarian Hydrotechnic Joint Commission, for the
inspection of the accident location. The Stdmmission noted that there is
very good cooperation between the hydrotechnical authorities of both Parties
concening the exchange of information and performing analysis on the state of
pollution
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It has nominated a commission of experts to analyze the safety of the settling
pond protection dam and to establish any necessary measures. The conclusions
of the Commissio were analyzed within the Operating Office of the National
Commission for the Safety of Dams and Other Hyteahnical Works. It was

jointly agreed that the necessary measures should be applied in order to avoid
future accidental events

A joint meeting with the Hungarian authorities was held in Oradea, on
February 10, 2000. The circumstances of the accident and future cooperation
measures to monitor water pollution in the Tisza River as well as common
water sampling methodologies were discussed

The terriorial authorities of the Ministry of Agriculture, Forests, Waters and
Environment, have taken immediate action including

ceasing the activity of AURUL SA;
closing the dam breach;

neutralizing discharged water from the settling pond with sodium -hypo
chlorine;

water sampling in order to determine the pollutants concentration and
monitoring of the level of pollution through appropriate anajysis

informing the Water Authority and Environmental Protection Agency of
Nyiregyhaza (Hungary), in accordance witlke throvisions of the Bilateral
Convention on the Transboundary Water Issues about the accident and about
the imminent reaching of the pollution wave at the Hungarian terrif@lyase

see FigureB6.c);

alertingthe local authorities of the affected wateurses on the interdiction to
use the river water for domestic needs, for angnaking water, or for fish
consumption

As a result of the measures taken, the water discharge from the settling pond was
stopped from February 2, 2000, through the reconstmu®f the affected protection

dam. The problem treated with all the seriousness of purpose by the Romanian
authorities. The affected water course was permanently monitored.

In addition, the following points need mentioning:

The cyanide pollution does nbave a remnant character, the concentration of
the polluted water, which contains cyanides, decreases in higher water flow.
Thus, on the Hungarian territory, after the confluence of Tisza and Mures
Rivers , the cyanide concentration decreased to 0.38 cogybared to 7.8
mg/l, the maximum level registered at the Satu Mare control section on the
Somes River

From the beginning of the pollution wave from the Danube River, passing
through the Romanian territory, the local units of the Ministry of Agriculture,
Forests, Waters and Environment organized a monitoring system, and together
with the local state authorities took measures to stop local communities from
using the Danube River for water supply
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HUNGARY

Figure B6.c- Informational flow in case of accidental dlution at SomesTisa Romanian Waters
N.A. Direction (at Water Management SystemSGA)

As of March 2, 2000, at 4.00 hours the concentration in Sulina (Danube Delta)
was of 0.0094 mg/l compared with 0.01 mg/l (MA@Gaximum permissible
limit).

As of Mardh 2, 2000, the Romanian part of the Danube had no concentration
for cyan ion over the maximum admissible concentrations

On the Romanian part of the Danube there was no observed fish, bird or animal
mortality.

4. INTERNATIONAL RESPON SE FOR THE NATECH ACCID ENT
It is important to highlight the following, with view to the international response:

On February 14, 2000, in Baia Mare, a meeting took place between a
delegation from Ministry of Agriculture, Forests, Waters and Environment
from Romania led by Mr. Aion Vlad, the Secretary of State, and a delegation
from the Hungarian Ministry of the Environment led by Mr. Pal Pepo, the
Minister.

During the meeting at the Commercial Company AURUL SA, the cooperation
and and the actions taken by the responsible atiéisofrom both States have
been analyzed, starting from the moment the Somes River was accidentally
pollution

91



On February 17, 2000, Mrs. Margot Wallstrom, the European Commissioner
on Environment Protection Issues, the Romanian Minister of Waters,t$-ores
and Environment Protection and the Hungarian Minister of Environment
visited the affected location in Baia Mare. A Task Force led by a nominee
representative of the Europeanibimwas established in order. to

§ analyse the conditions which led to accidahpollution

8§ assess the damages on the Lapus, Somes, Tisza and Danube aquatic
ecosystems

8 establish the necessary actions to be carried out in order to avoid further
accidental pollution

Baia Mare Task Force (BMTF) included representatives from the dJnite

Nations Environment Program (UNEP), of the Environment Ministries from

Romania and Hungary, the E.U, of the International Commission for the
Danube River Protection, and also of WWF representatives

On this occasion the European Union representativeesgpd again the
availability of EU support for Romania and Hungary in order to mitigate the
effects of the accident

On February 18, 2000, within the Ministry of Public Works and Territorial
Planning, the extraordinary meeting of the Operating Office eofNttional
Commission for the Dams and Other Hydrotechnical Works Safety (CONSIB)
took place. During the meeting was analysed the created situation by the
technical accident from the AurBlozanta settling pond.

Also, in the framework of the meeting wenealysed the technical aspects of
the accident taking into account the first conclusions of the experts commission
which preliminary controlled the affected objective and ordered the measures
for diminishing the risk of producing a new accident and alsasétting the
objective into a safety state

In the period 2&7 February 2000, an international expert group, under the
UNEP, has made a visit in the Baia Mare area, taking samples and discussing,
with all the involved factors, concerning the causes andsequences of the
accident at SC Aurul SA. At this meeting, local and national officials and civil
society r@resentatives have been present

During 7 and 8 of March 2000, an European Union international expert group,
headed by Mr. Friedemann AllgayeDirector of the Regional General
Department of the European Union, visited Baia Mare in order to assess the
financial possibilities of the investment projects, within the ISPA structural
funds

In this respect, the Ministry of Waters, Forests and Enviestiiah Protection
proposed the following projects

§ Built up the Runcu reservoir on the Mara River in order to assure water
supply in the town of Baia Mare and surrounding localities;

8 The prevention of accidental pollution on the hydrographic basin Somes
Tisa; monitoring warning alarm system and control sections.
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The project proposals have been already agreed by ISPA, taking into account the social
impact of the centralized water supply system and accidental pollution prevention in the
SomesTisa hydrographibasin.

Ministry of Waters, Forests and Environment Protection (MAPAM), is strengthening
the control regarding all the similar objectives, and amended the existing regulations, in
order to include this type of objectives in the corresponding importanse ataording

to their risk [1]. Also, the National Action Plan for Environment Protection will have in
view all the economic objectives that present impact risk in transboundary context. In
this purpose, MAPAM try to use with priority part of the technieabnomical and
financial assistance for these objectives.

5.NATECH RISK ASSESSMENT: STRATEGY OF THE MINISTRY OF
WATERS AND ENVIRONME NTAL PROTECTION (MAP AM) TO AVOID
NATECH ACCIDENTS

5.1. Measures taken at the national level

Concerning the safety opet of the disposal facilities (Aurul or Novat pond type)
MAPAM (Ministry of Agriculture, Forests, Waters and Environment) has promoted a
number of legislative acts in order to improve the legal framework for an adequate
expertise of the hydrotechnical vks, which can pose risk for environment and for
human beings. These legal acts are the followings:

Joint Order oMAPAM and Ministry of Public Works and Territorial Planning
for the approval of “The methodology concerning the establishment of the
dams imprtance category” [1];

Joint Order of MAPAM and Ministry of Public Works and Territorial Planning
for the approval of “The methodology concerning the assessment of reservoirs
and dams operation safety” [2];

Joint Order of MAPAM and Ministry of Public Workend Territorial Planning

for the approval of “The methodology concerning the assessment of operation

safety for dykes from the industrial waste deposits” [3].
A Law concerning dam safety [#jas issued. We have to underline that by ,dain
kinds of retaning worksare implied including those carried out for the industrial waste
disposal.

On the basis of this law, the regulations for the issuing of dam and other
hydrotechnical works safe operation permits will be updated [5].

A "Governmental Program ofdknical expertise of dam safety operation” has
been elaborated and on this basie settling ponds fronthe mining, power
generation and chemical industry sestareregularly checked and maintained
(Please see Figuigt.d).

An intensive activity of vefication and maintenance of hydrotechnical works
was carried ouby expertsjncluding mining settling ponds [6].

The monitoring system will be modernized by adding automatic stations for the
continuous surveillance of water quality parameters. Thedebwilocated
mainly, downstream of pollution sources and upstream of the border of the
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transboundary watercourse8dditionally, on the Somes River a complex
monitoring program for water quality monitoringas undertaken, including
sediments and biotaGuidelines concerning the pollutants effects on
environment and the intervention procedures Meir tmitigation were also
elaborated. Furthermore, complex program for pollution sources control on
Tisaand Somaiver catchmerg was set up.

A new water suply for the population affected by the Aurul settling pond
(Bozanta village)spill was developed, along with the maintenaraoed
improvementof the existing ones.
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Figure B6.d - Repartition of the industrial deposits and retentiadams on hydrographical basins.

5.2. Measures taken at the international level

A Harmonized Plan of response in case of emergency was elaborated for the
rivers of the Upper Tisa basitogeher with Hungary and Ukraind his plan

was carried out on the &ia of the potential pollution sources inventory (agreed

at the trilateral meeting held in Cluj, betweenZBMay, 2000).

An updated List of the hot spots has beesparedn the framework of Danube
pollution Reduction Program. The Ligif hot spots, vey important for
transboundary impacthas been prepared and endorsed duriag National
workshop. The identification has been dam@ seobrs. municipal, agriculture
and industrywhich aredivided into high and medium priority. The List of Hot
spots hasbeen reviewed according to the conclusions of the last trilateral
meeting held in Cluj (Romania, Hungary, Ukraine).

Also, as a part of its mandate, the Baia Mare Task Force (the International Task
Force for Assessing the Baia Mare accident) was giventabk by the
European Commission and the Governments of Hungary and Romania of
publishing an “Inventory of High Risk Sites” in the mining, extractive and ore
processing industries in the TiRaver basin.

Carrying out joint harmonized projects with neighibing countries under
international financial assistance.

Short and long termrograms for the safety operation of the potential pollution
sources.
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Abstract

Up to now Sweden has had very few problems with natechvarydfew natech incidents. Natural
disasters have in general had limited consequences. Sweden has chosehahardlapproach and has

no specific natech risk management programme. Natech should be integrated into normal risk
management work. Swedishski management programmes are managed at a local level and the
municipalities have a responsibility for many aspects of public safety, which includes natech incidents.
The companies have responsibilities for the safety within their sites, which also shdutie natech
incidents. Laneuse planning and environmental and safety permit granting for establishments are two
important strategies for preventing and mitigating natech incidents. Risk mapping is an excellent tool for
risk management. It can help ithe process of lanrdse planning and increase awareness and
preparedness for natech incidents but also as a tool to take preventive measures. The municipalities are
responsible for emergency preparedness and response for almost all emergencies, inclatgicly n
incidents.

Keywords: Natech; alhazard approach; risk management at a local level; land use planning; risk
mapping; climate changing; environmental impact assessment (EIA); training course, risk and
vulnerability analysisSweden

1. NATECH RISK MANA GEMENT

In Sweden government authorities cooperate on alirekked issues. This includes
emergency prevention and in some case emergency preparedness and emergency
response. Swedish risk management programmes are managed at a local level. Sweden
has cheen the “bottom up” approach to insure that all risks are addressed on the basis
of the resources that are available. Risk assessment has to be dealt with locally, because
emergencies and hazards occur locally. Every emergency/hazard has a geographic
position but the effects of the emergency/hazard may be of a local, regional, national or
international nature. Therefore, the subsidiary principle is the key factor in Sweden’s
risk management policies.

Sweden’snew Civil Protection Actis based on the prindg that municipalities have
overall responsibility for identifying their risks, taking preventive measures for them,
and for producing municipal emergency plans and also emergency redpiffesent
methods are used depending on the type of risks th&b &eanalysed The combined

risk situation is unique for each municipality. Swedish national agencies provide
supervising, tools, support, planning bases and guidance for the municipalities when
taking the necessary initiatives f@mergencyrevention.

1.1 Natural hazards in Sweden

The dominating natural hazards are floods, landslides and snowstorms. Up to now we
have had very few problems with earthquakes and tornados. We also have some storms
and forest fires but in general they do not do much dantagaw much of an affect on
society.

Nearly every year some part of Sweden suffers from floods that cause major damage.
However, damage can be limited through preventive measures, emergency preparedness
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and effective operations during serious floods. A foothis work, General FlooeRisk
Maps, highlights the areas under threat duringwwater periods and dam breaks.

After the gigantic landslide in Tuve in 19#7in which 9 people died, 65 houses were
destroyed, and 500 people become homelgsditicians and decisiemakers began to
worry about how many other areas in Sweden were in a similar situation to Tuve; areas
that had been builip without sufficient gedechnical investigation prior to
construction. Knowledge on these issues is complicated mag not always be
available in municipalities. After the landslide in Tuve, the government decided that
there should be a general mapping of municipalities with regard testabdity in
built-up areas. The government also decided to introduce a d@ramt which
municipalities could apply for subsidies to cover the work of preventive measures
against landslides and floods in buiip areas.

Every year sees some snowstorms piaalyselarge areas of Sweden. They often cause
traffic accidents, power cytand other disruptions. The railways sometimes experience
problems from avalanches.

1.2Natechs in Sweden

Sweden has relatively minor problems in relation to natechs, and to date we have had
very few natech related incidents. The location of industr@lities running hazardous
operationsinfrastructure and/ulnerable technological establishments and the relatively
few natural disasters we have in Sweden have so far not resulted in any severe natech
incident. But there are technological establishmémds are situated in areas containing
natural hazards, so there is potential for natech incidents in Sweden. Because natural
disasters in general are rare and Swedenlasge country with very few builip areas,

we could say that natechs are a minobfam for our country. However, there could be
future problems because of an increase in major natural hazard incidents due to climate
change. It is also important that new technological establishments be situated in safe
areas and the necessary prevenaod mitigation measures be taken for prevention of
existing natech risk.

The natech related incidents that do occur, primarily as a result of floods, mainly affect

transportation. It is common for roads and railways to become impassable as a result of
heay cloudbursts and floods. In some cases natural hazards have led to secondary
accidents, incidents or disruptions to technical installations. Sometimes there will be

disturbances to the electricity supply, phone systems, water supply systems, sewage
treatnent works, warning, alarming and security systems, and radio and television

services.

Sweden has chosen the l#izard approach and has no specific natech risk management
programme. There are no guidelines or legislation specific for managing the risk of

technological disasters triggered by natural hazards. However, there are a lot of
legislation and guidelines and practical work in progress aimed at reducing risks posed
by technological installations and to prevent natural disasters. In addition, the

emergncy services have resources which are ready to limit the consequences of all
emergenciesincluding natural disasters, which if and when necessary will also reduce

natech risks.
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2.NATECH PREVENTION AN D MITIGATION STRATEG IES

The Swedish strategy for peanting and limiting natech incidents is based on the
normal principles for the management of safety in {asd planning and during
environmental examinations and supervisions. This means that the national and regional
authorities maintain planning data,the form of risk maps (floods and landslides) and
handbooks with recommendations on how to handle risks in community planning and
the granting of permits. In addition, there is a national economic subsidy that
municipalities can apply for in order to caiout concrete measures to reduce the risk of
natural disasters.

Municipalities in Sweden are responsible for carrying out risk inventories within their
own borders, for taking preventive measures and establishing emergency plans. This
applies to all kind ofemergenciescluding natural disasters.

2.1 Land-useplanning

One of the basic strategies for preventing and mitigating technological emergencies
triggered by natural disasters is the issue of location. The municipalities have the overall
responsibity for land-use planning. This means that they have the responsibility for
knowing about the natural conditions (e.g. areas with poor gretafility, dams and
calculated flood areas) in the municipalignd responsibility for the location of new
buildings. The construction of vulnerable buildings and technical installations should be
avoided in areas thauffer from natural hazards. However, a large proportion of
buildings have been constructed before careful consideration was given to the natural
risksin the area.

2.2 Environmental andsafety examinations forestablishments

Safety in technological establishments, including natech safety, is to a great degree the
responsibility of the company itself, and of the supervision and permit granting
authorities. For example, the permission process for hazardous installations (including
Seveso Il) and establishments that can affect the environment includes environmental
and safety examinations. In these examinations the location andsdemaround the site
areone important issue. It is also important that ground stability (landslide risk) and the
flood risk are taken into consideration during this process.

2.3 Risk mapping

Risk mapping is an excellent tool for risk management. It can help in the process of
land-use planning and increase awareness and preparedness for emergencies, but also as
a tool to take preventive measures.

The purpose of the general mapping of stability conditions is to provide a map of
ground stability in buikup areas. The map should s=d as a support for the county
administrative boards and the municipalities to indicate where there are areas at risk of
landslide The map shows areas where there is a need for detailed stability
investigations or where a review of earlier investigatiansl measures ought to be
made, as they are not in accordance with the recommendations from the Commission on
Slope Stability. The result of the mapping is reported to the county administrative board
and to the municipalities as part of the ordinary riskagement work. Mapping is
carried out in two stages. Stage la includes the mapping of soil type conditions and
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topographic conditions. Stage 1b includes an assessment of stability for existing
conditions.

The SRSA is responsible for producing General &Bsk Maps in Sweden.
Hydrological consultants who are commissioned by the SRSA produce the maps. The
General FlooeRisk Maps are submitted to the county administrative boards and the
municipalities along the waterways as basic information for -lase phnning.
Currently, there are no plans to update the general maps, because there is a long list of
rivers that have yet to be mapped at all. The county administrative boards and the
municipalities must take into consideration that the databases are gemertat they

should provide more detailed information for the general maps when and as it becomes
available.

Waterway maps(see FigureB7.a) highlight the areas that are at risk from flooding
during twvo known high water discharges.

Figure B7.a— Example of a waterway map in Sweden.

The 100year flood, returns every 100 years. The second flood, called the highest
estimated flood, is calculated in accordance with the Swedish Flood Committee’s
guidelines for the dimensioning of dams (dams in risk clasBhB. calculation is made

on a systematic combination of all the critical factors (rain, melting of snow, high
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ground moisture, and the filling of basins in governed waterways) that contribute to a
flood.

2.4 Governmentsubsidies forpreventingnatural hazads

The municipalities work systematically with the areas pointed out in the general
stability maps and general floggk maps. They carry out detailed investigations to
define how large the problem is. When the problem is defined and preventive measures
are suggested the municipality can apply for a subsidy to pay for the preventive
measures. The SRSAdministrates these subsidies, assisted by $weedish
Geotechnical Institute and ttf®wvedish Meteorological and Hydrological Instituié)o
participate inthe technical investigation of the subsidy application. A great number of
preventive measures are taken in bupt areas every year as a result of the mapping
and the possibility to apply for subsidies.

2.5Environmental Impact Assessment (EIA)

Environmetal impact assessments (EIAs) are mandatory in the environmental permit
granting process, in infrastructure planning and in some other areas-afdamanning
referred to in the EIA directive (85/337/EEG, 97/11/EG). Safety is an important part of
the EA.

The risks that are to be dealt with in the EIA are all emergency risks that are relevant for
each specific project or establishment. It can be risks that affect the surrounding area
(e.g. release of dangerous substances from a chemical site). It capealsks that
present hazards for technical installations and other activities (e.g. risk for flooding,
which can have a domino effect by starting another incident, or where the overflowing
water becomes contaminated by dangerous substances and spiEaUstive natural

areas and water supply sources).

Various factors in our surroundings that influence safety and external conditions for
emergency operations should be described in the EIA. It can include, for example,
emergency planning, rescue equiprheresponse times, accessibility for emergency
vehicles and other facilities for emergency operations.

The goal for safety descriptions in the EIA is to provide a comprehensive picture of
safety, with regard to human health and environmental care. nip@&tant that all

safety aspects are treated in the same way and also integrated with other issues in the
EIA. A handbook issued by the Swedish Rescue Services Agency (SRSA) presents a
general method for integrating risk management into the EIA process.

2.6 GIS tools for Swedish municipalities, called RISERA

The SRSA has developed a mini GIS system, called FHRK, designed for use by

any of the municipalities for the purpose of risk management. The system has been
developed hand in hand with represauwést from the municipalities so that their
requirements could be incorporated. Using His& the municipalities can complete
and revise an inventory of various types of risks. They can also gemenaeency
scenarios for sources of -aite risks. Riskanalysis implies setting the level for
probability and consequence and weighing all risks against each other in order to
prioritise emergencyrevention work.
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2.7 Climate change

Natechs can be a large problem in the future if we don’t take into account the
consequences that climate changes can bring about. Future incidents in a changed
climate could for example be:

A greater risk of dams breaks;

More floods and landslides (in summer and autumn);
More forest fires;

A greater risk of avalanches;

Incidents dueo hard winds;

More house fires- due to lightning and thunder storms.

3.NATECH PREPAREDNESS STRATEGIES

There are no specific natech preparedness strategies in Sweden. The preparedness
strategies instead, cover among other things, natural hazards (Bgglecds), house
fires, chemicakmergencieand rail and road traffic accidents.

Society needs the capacity that allows it to take action in emergencies to mitigate the
consequences of extreme weather phenomena. We cannot stop rain, snow or landslides
but we can reduce the threat they pose. We believe that preparedness, preparation and
more precise weather forecasting are important. Strong winds, storms and hurricanes,
heavy rain, snow, ice and salt coating are the factors that cause most damage to
infrastructures. Weather of this kind often strikes large regions causing a number of
incidents simultaneously.

3.1New Training in emergencyprevention andmitigation

Sweden has a brand new tyear training course iremergencyprevention and
mitigation. Oneof the goals for this training is to meet the needs from the municipalities
regarding emergency response and stromgeergencyprevention. This training deals
much more with preventing and mitigating natural hazards than the -ole@k course

in firefighting and rescue did. The new training also covers society’s vulnerability and
the consequences of disruptions to important technical supplies.

3.2 National flood mitigation resources

At present the SRSA has the commission from the government to buidtiopal

flood mitigation resources into four regional supply depots. These resources include
mobile water barriers, and can be available within 24 hours for use by the municipalities
in the event of widespread floods.

3.3 Crisis management

A new law state that all municipalities have to be prepared for crises and emergencies.
The municipalities are obliged to carry out risk and vulnerability analyses at a local
level. The risk and vulnerability analyses should include natech. The county
administrative boals should support the municipalities in their crisis management
work. One of the purposes of this is to strengthen society’s ability to deal with crises
and emergencies.
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3.4NATECH RESPONSE AND RECOVERY STRATEGIES

In the event of emergencies the munidtped are responsible for emergency response.
When emergencies occur municipal fire and rescue services carry out emergency
operations. For some incidents the municipality coordinates and supervise the
mitigation and recovery workEvery municipality has enunicipal emergency command
board.

If the event affects a large part of society or if it escalates, the municipality can increase
the level of alert. Theounty administrative board supports the municipalities in certain
incidents.

3.5LESSONS LEARNT

It is difficult to communicate lessons learnt about natech incidents if no natech incidents
occur. Sweden has that problem and we think it is a good problem. The SRSA searched
for natech incidents in Sweden and found nothing to report. Of course there hage bee
number of natural disasters in Sweden over the last hundred years, but they were usually
contained to the initial incident and did not cause secondary technological incidents.
Some examples are:

A landslide triggering a train derailment (Geta 1918higTis probably the

only “genuine” natech event in Sweden. A landslide destroyed the railway
bank and a train with about 300 passengers derailed and went into the cavity.
At least 41 people were killed),

A flood triggering the leakage of mercury from ptdid soil (Bengtsfors 2000),

A flood which led to a polluted drinking water source and a disruption to the
water supply (Norrland 2000),

A flood triggering a train accident (Norrland 2000),
A mud avalanche triggering a train derailment.
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C1 -Flood Disasters in the PreAlpine Area of Corinthia
Reinhold DORFLINGER

Amt der Karntner Landesregierung

Arnulfplatz 1,A- 9020 KlagenfurtAUSTRIA
reinhold.doerflinger@ktn.gv.at
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C2 — Natural and Technological Risk Managemenin Cyprus
Panayiotis Michael KATSOURAS

Civil Defence 63 Pericleous Street
PO Box 23830, 1686 Nicosia, CYPRUS

ge.cd@cytanet.com.cy
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C3 —Natech Disasters in Finland: Are There Any?
Veli-Pekka IHAMAKI

Depart. For Rescue Services, Ministry of Interior
Kirkkokatu 12, 00023 Helsinki-INLAND

veli-pekka.ihamaki@intermin.fi
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C4 — Preparations to cope with Natech Disasters in Hungary
Zoltan CSEPLO

National Directorate General for Disaster Management
Mogyordédi Ut 43 1149Budapest, HUNGARY

zoltan.cseplo@katved.hu
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C5 — Natural and Technological Disasters

Risk Management in Lithuania

Zoltan CSEPLO
Civil ProtectionDepartment, Ministry of National Defence
Pamenkalnio str. 30, 2600 Vilnius, LITHUANIA
petras.voveris@csd.lt
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C6 — Consequences of large scale flooding for the Western

part of the Netherlands

Anne VAN DER VEEN
University of TwenteDepartment of Business, Policy and Technology
P.O. Box 2177500 AE Enschedé he Netherlands

A.vanderveen@utwente.nl
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PARALLEL WORKING SESSIONS AND RESULTS

The workshop included a day and a half of parallel working sessions and discussion.
During the parallel sessions, the country representatives were divided into two groups,
and each group worked togeth® address a series of questions concerning natech
disaster impacts, vulnerability, and risk reduction. The individual workgroups then
convened in a plenary session at the end of each day to present the workgroup results
and allow for discussion.

1 WORKING SESSION DYNAMICS

Each group had an assigned rapporteur and a moderator. The moderator did not
participate in the discussion, but served as a facilitator during the exercise. A few
targeted questions, described in subsequent sections, were posed gooepciThe
guestions were addressed openly by each group according to the rules assigned by the
moderator. Each group had a designated time to discuss the questions and related issues.
The rapporteur, with the help of the group participants, preparedtanssummary of

the results of each working session. The results of each group were later presented and
discussed during the plenary session that followed.

2 WORKING SESSION RESULTS

Activity 1

The following description of a natech disaster was preseatedth groups:
“A natech disaster is a technological disaster triggereddny type of natural
disaster. The technological disaster can include damage to industrial facilities

(including lifelines) which results in significant adverse effects to the hetlth
people, property, and/or the environment.”

The participants were asked to discuss and add any other types of technological
disasters which they thought should be included in the description. There was consensus
that a natural disaster triggered tecbgalal disaster (natechs) refers to the impact of a
natural hazard on:

) Industrial facilities housing hazardous materials (large, medium and small)

i)  Hazardous materials storage facilities, including port terminals

i)  Gas and oil pipelings

iv)  Water supply systesn

v)  Transportation of dangerous goods

vi)  Energy production systems

Activity 2

Country representatives were asked to provide a qualitative estimate of the probability
of a natech occurring in their country supposing that a major natural disaster, such as
the B0 year earthquake or the 100 year flood, occurred and impacted a major city.

More than half of the participants said that if a natural disaster affected a major city in

their countries the probability of a natech occurring is 50 % or more, about a éburth
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the participants said the probability was 20 %, and the other fourth said the probability
was low ranging from-5 %. There was however, general agreement that the potential
for natech disasters exists, and that they should be addressed.

Activity 3
The participants were asked to identify the factors that affect vulnerability to natech
disasters. In addition, the groups were asked to identify who are the main stakeholders.

There was consensus that both people and organizations are likely to be dfi@cted i
Natech occurs. Some examples include people living close to factories, companies
(workers, facilities), the environment, schools or hospitals in the proximity of industrial
facilities or other hazardous establishment.

Therefore, it was agreed that ig the presence of people and human activity that
determines vulnerability to any type of hazard. The following are some of the factors
that could increase or decrease vulnerability to a natech event:

Presence of people.

Geographical features of a &gy

Building use.

Urbansation

Time when the event occurs (day/night, week/weekday, summer/winter)

Land-use (spatial planning)

Climate change

Overloading of the technological system’s capacity

Maintenance and operational procedures at ta.pl

Risk managment programs at the plants

Training of responders for natechs

Information and education of the population; different edacatieeded for
different natechs.

Access to information and/or having the appropriate channels for informati
dissemination.

Inter-connectedness of systems, and complexity can contributes to making a
country more vulnerable to natechs. This is particuldrlye in large
metropolitan areas.

Presence or absence of technology. Some countries have very little technology,
and they may & less vulnerable to natechs. However, there may be less strict
regulations, therefore if a natech does occur thaultse may be more
catastrophic.

Society’s level of preparedness: resources, plans, mitigation, legislation.
Socio-economic factors such atelstyles, living standards, education, etc.
Population density, age distribution, and other demographic characteristics
Potential for cros®oundary effects
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Activity 4

Based on the results of the previous activities, each group was asked to pragiasle a s
strategies for natech risk reduction. The proposed strategies were classified according to
the various phases of disaster (prevention, preparedness, response and recovery), and
prioritised according to different criteria. There was general consémestustrategies for

natech risk reduction should include the following:

Emergency planning including prevention and mitigation, and response
planning for natechs at all levels of government.

Education of the public government agencies involved in eneercy
management, as well as decismoakers. For example, training of emergency
responders (e.g. fire teams, hazardous materials response teams), training of
medical personnel at hospitals for treatment of patients exposed to toxic
chemicals, etc.

Public pmarticipation in natech risk reduction planningSome countries felt
that natech risk management should incorporate much public participation in
order to better understand a) the local population’s perception of the level of
the natech risk and b) the lew¢lnatech risk they are willing to accept.

Industry risk management which specifically address the potential impacts of
natural hazards on their installationsFor example, modifying the Seveso Il
Directive (96/82/EC) and ADR Framework Directive (94/55JEG include
naturalhazard triggers was proposed as one of the strategies that could be
adopted to achieve this. Additional risk management actions which can be
promoted to make plants less vulnerable to natechs were also discussed
including: the use ofedundant safety systems, natural hazesistant designs,

the provision of guidelines to inform industry about natech planning, and
requiring the strategic placement of hazardous substances inside a plant.

Land use planning as an important technique faeparating residents and
hazardous facilities; and risk mapping, possibly tied to a centralized
informationcentre to facilitate natech risk reduction.
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APFENDIX 1

List of patic pants

NEDES Meetng on Analysis of natech disaster
(Natual Hazads Tiggeing Technological Dsaskeis
Management

JRC - lspma - Bdg.36 - Rbom?2
20/10/2003 - 21/10/2003

AUSTRA

Reinhold DORFLIN GER

Amt der Karntner Landesregierung

Arnulfplatz 1

A - 9020 KLAGENFURT

tel. :+43 463 53622898 - fax: +43 463 53630198
e mail: reinhold.doerflinger@ktn.gv.at

BUGARA

Dimitar DONKOV

State Agency for Civil Protection

30 N. Gabrovski Str.

BG - SOFIA

tel. :+359 2 96010235 - fax: +359 2 8688115
e mail: it@cp.government.bg

CYFRS

Panayiotis Michael KATSOURAS

Civil Defence

63 Pericleous Street PO Box 23830

CY - 1686 NICOSIA

tel. :+357 22 403413 - fax: +357 22 315638
e mail: ge.cd@cytanet.com.cy

ANLAND

Veli-Pekka IHAMAKI

Depart. For Rescue Services, Ministry of
Interior

Kirkkokatu 12

FIN - 00023 GOVERNMENT

tel. :+358 9 16042719 - fax: +358 9 16044672
e mail: veli -pekka.ihamaki@intermin.fi
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FRANCE

Agnes VALLEE

INERIS

Parc Technologique A LATA -BP 2

F - 60550 VERNEUIL-EN-HALATTE

tel. :+33 3 44556244 - fax: +39 3 44556295
e mail: agnes.vallee@ineris.fr

GHMANY

Bernd ZAAYENGA

Bayer. Staatsministerium des Innern
Odeonsplatz 3

D - 80539 MUNCHEN

tel. :+49 89 21922682 - fax: +49 89 21922612
e mail: bernd.zaayenga@stmi.bayern.de

HINGARY

Zoltan CSEPLO

National Directorate General for Disaster
Management

Mogyoradi at 43

H - 1149 BUDAPEST

tel. :+36 1 4694152 - fax: +36 1 4694199
e mail: zoltan.cseplo@katved.hu

MALY

Marta DI GENNARO Loretta FLORIDI

Dipartimento Protezione Civile della Dipartimento Protezione Civile
della

Presidenza del Consiglio dei Ministri Presidenza del Consiglio dei
Ministri

Via Ulpiano 11 Via Ulpiano, 11

| - 00193 ROMA | - 00193 ROMA

tel. :+39 06 68202650 - fax: +39 06 68202687 tel. :+39 06 68202389 - fax: +39 06
68202440

e mail: marta.digennaro@protezionecivile.it e mail:

industriale@protezionecivile.it

JAPAN

Tetsushi KURITA

Asian Disaster Reduction Center

Hitomiraikan 5F, 1 -5-2 Wakinohamakaigan -dori Ch uo-ku
J - 651-0073 KOBE

tel. : +81 78 2625540 - fax; +81 78 2625546

e mail: kurita@adrc.or.jp



LT HUANIA

Petra VOVERIS

Civil Protection, Dept. at Ministry National
Defence Rep. Lithuania

Pamenkalnio str. 30

LIT - 2600 VILNIUS

tel. :+370 5 2785325 - fax: +370 5 2624564
e mail: petras.voveris@csd.lt

NEHERANDS

Anne VAN DER VEEN

University of Twente

P.O. Box 217

NL - 7500 AE ENSCHEDE

tel. :+31 53 4893213 - fax: +31 53 4894734
e mail: a.vanderveen@utwente.nl

PORIUGAL

Catarina VENANCIO

Natio nal Service for Fire and Civil Protection
Av.do Forte ,Edif.Proteccao Civil

P - 2799-512 CARNAXIDE

tel. :+351 21 4247103 - fax: +351 21 4247180
e mail: catarinav@snbpc.pt

ROMANA

Septimius MARA

Ministry of Agriculture, Forests, Waters and
Environme nt

Bld. Libertatii no 12, sect.5

RO - BUCHAREST

tel. :+40 21 4102032 - fax: +40 21 4102032
e mail: smara@pcnet.ro

SWHEDEN

Mattias STROMGREN
Swedish Rescue Services Agency

S - 651 80 KARLSTAD
tel. :+46 54 135126 - fax: +46 54 135620
e mail: matt ias.stromgren@srv.se
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Laura J. STEINBERG

Tulane University

206 Blessey Hall

USA - NEW ORLEANS

tel. :001 504 8623254 - fax: 001 504 8623254
e mail: lauras@tulane.edu

BJROFEAN COMMISSION

Javier HERVAS DE DIEGO

Europ ean Commission, JRC - IPSC

Via E. Fermi 1 TP 210

| - 21020 ISPRA (VA)

tel. :+39.0332.785229 - fax: +39.0332.789007
+39.0332.785813

e mail: javier.her vas@jrc.it

Boyko RANGUELOV

European Commission, JRC - IPSC

Via E. Fermi 1 TP 210

| - 21020 ISPRA (VA)

tel. :+39.0332.789406 - fax: +39.0332.789007
+39.0332.789007

e mail: boyko.ranguelov@ijrc.it

UNITED NATIONS

Jean Pierre NORDVIK

European Commission, JRC - IPSC
Via E.Fermi.1 TP 670

| - 21020 ISPRA (VA)

tel. :+39.0332.782021 - fax:

e mail: jean -pierre.nordvik@jrc.it

Ana Lisa VETERE ARELLANO

European Commission, JRC - IPSC
Via E.Fermi.1 TP 670

| - 21020 ISPRA (VA)

tel. :+39.0332.9188 - fax:

e mail: ana.vetere@ijrc.it

INTERNATIONAL STRATEGY FOR DISASTER REDUCTION

Francesco PISANO

UN/ISDR

Palais de Nations

CH - 1210 Geneva, Sw itzerland

tel. :+41 22 9179716 — fax. : +41 22 9179098
e mail: pisanof@un.org

Ana Maria CRUZ

UN/ISDR Seconded Researcher to the EC -JRC NEDIES Initiative (23 Sept - 29 Nov/03)

European Commission - JRC -IPSC
Via Fermi, 1 TP 670
[-21020 Ispra (VA) ITALIA

Tel. no. +39 -0332 - 78 9794, Fax no. +39 -0332 - 78 9007

email ana -maria.cruz@jrc.it

Department of Civil and Environmental Engineering (after 1 Jan/03)

Tulane University
New Orleans, LA 70118, USA

Tel. no. (504) 862 3257, Fax no. (504) 862 8941

acruz@tulane.edu
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APPENDIX 2
Woikshop Rogamme

Monday, 20 October2003

09:00 — 09:30

Buiding 36, Room
2

09:30 — 10:00
Buiding 36, Room
2

WHCOMEAND OPENING ADDRESS
Jean Peme Nordvk, EC -JRC
Fancesco Psano, UN/ISDR

10:00 — 11:20
Buiding 36, Room
2

KEY NOTE SPEAKERS
laly Backout, 28 Septe mber, 2003
Marta DiGENNARO, Dipatimento dela Potezione Civie -
Pre sde nza delConsiglio deiMinisti |, kaly
Cascading Brents leading to Hazardous Matelials Rel
Duiing the Tukey Eatt hquake of August 1999
Ana Maita CRUZ UNISDR
Obsewation on the Recent Eathquake Damage in Japa n
Te tsushi KURITA, Asian Disaste rRe duction Center,J apan
Natechs in the US: Expelience, Safeguads, and Gaps
laura J. STENBERG, Civiand Envio nm e ntalEngine e ing, Tulane
Unive rsity, Unite d Sate s
Smulatng a lalge  -Scale Hood: Developing a NATECH

eases

Methodology

Anne VAN DER VERN, Unive isity of Twe nte, Nethedand s
11:20 — 11:40 COHREE BREAK
11:40 - 13:00 COWTRY PRESENTATONS
Buiding 36, Room Information System forthe Miigation and Reduction of the

2

Consequences of Accidental BEvents

Marta Di GENNARO and Lore tta HORD], Dipartime nto de la
Prote zione Civie - Presidenza delConsigio deiMinisti |, taly
Hood Disastels in the Pe -Alpine Aea of Colinthia

Re inhold DORANGER, AmtderKamtnerlande sre gie ung
Austria

Natech Disaster Rsk Management on the Ternitory of Bulgaia
DimitarDONKOV, Sate Agency forCwviProtection, Bulgata
Natual and Technological Rsk Management

Panayiotis Michael KATSOURAS CiiDefence, Cypmus
Natech Disasters in Anland: Are There Any?

haméaki VBl -PEKKA, Rescue Sewices, Mnistty of the hteror,
Fnland

Natech Disaster Rsk Managementin Fance

Agne s VALE NERS Fance

Rsk Administaton by the Example of B avala

Be md ZAAYENGA, Bayer. Saatsministe ium deshnem
Gemany

13:00 — 14:20
Saletta Me nsa

LUNCH
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14:20 - 15:10
Buiding 36, Room
2

COWTRY PRESENTATONS
Pepamtons b Natech Disasters in Hungary

Zolkan CSEPLO, NatonalDiectorate Generalfor Disaster
Management, Hungaty

Natural and Technological Dsasteis Rsk Manage ment in

Lihua nia

Pe ta VOVERIS De patment of CviProte cton, Mini  stty of
National De fe nc e, Lithuania

Natech Rsk Management in Porugal

Catalina VENANCIO, National Se wic e forFre and Ci

Prote ction, Portugal

lessons leamt Fom the Baia Mare Cyanide Spil (20 00, Januaty

30, Noth -Westem Romania)

Se ptimius MARA, Ministty of Agric uture, Fore sts, Wate rs and
Envionme nt, Romania

Swedish Natech Actviies

Mattias SROMGREN, Swedish Rescue Sewvices Agency, Sveden

15:10 - 15:30
Buiding 36, Room
2

INTRODUCTON TO WORKNG SESSION |
Breakup into selected wotking groups

15:30 - 16:50 WORING GROWP A WORING GROUP B
(Room 2) (Room 10)

16:50 — 17:10 COREEBREAK

17.10 - 17:20 WORING GROWP A WORING GROUP B

Buiding 36, Room
2

WRAP UP WRAP P

17:20 — 18:00
Buiding 36, Room
2

PRESENTATONS BY GROUP RAPPORIEURS AND DISCUSSION

18:00 TRANSPORTTO HOTH.
20:00 DINNER
HotelConca

Azzuma

Tuesday, 21 October2003

09:00 — 09:20
Buiding 36, Room
2

INTRODUCTON TO WORKNG SESSON I
Break up into selected working groups

09:20 - 11:00 WORING GROWP A WORING GROUP B
(Room 2) (Room 10)

11:00 — 11:20 COHRHEE BREAK

11:20 - 12:10 PRESENTATONS BY GROUP RAPPORTEURS AND DISCUSSON

Buiding 36, Room
2

12:10 — 12:40
Buiding 36, Room
2

WRAP -UP AND CHALIENGES FOR THE FUTURE

12:40 — 14:00 LUNCH
Salleta Me nsa
14:00 ADJIOURN
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NEDIES SeriesPiiblications

(Downloadable frormttp://nedies.jrc.}t

LESSONS LEARNT
Javier Hervéas (Edjt2OO3NEDIES ProjeetLessons Learnt from Fire in Buildirigeport
EUR 21006 Edip.112.

Alessandr@ Colombo and Ana Lisa Vetere Arellano,(ZA@BMISEDIES Project
Lessons Learnt from Forest Fire Disasieport EUR 20662 EN, pp.82

Javier Hervas (Edit2@03NEDIES ProjectLessons Learnt from Landslide Disasters in
Europg Report EURZABEN, pp.91

Ana Lisa Vetere Arellano (Fd@2NEDIES ProjectLessons Learnt from Maritime
DisastersReport EUR 20409 EN, pp.30.

Alessandro G. Colombo and Ana Lisa Vetere Arellapo2(B@MNEDIES Project
Lessons Learnt from Flood Bisas Report EUR 20261 [ii\91

Chara Theofili and Ana Lisa Vetere Arellang ZBOGtDSPIES ProjeetLessons Learnt
from Earthquake Disasters that Occurred in GiRepert EUR 19946 EN, pp.25

Alessandro G. Colombo and Ana Lisa Vetere (&dilars)2001.NEDIES Project
Lessons Learnt from Storm Disast&sport EUR 19941 EN, pp.45

Alessandro G. Colombo (Ed&OO1.NEDIES Project Lessons Learnt from Tunnel
AccidentsReport EUFS815 EN, pp.48

Alessandro G. Colombo (E@@R)NEDIES ProjectLessons Learnt from Recent Train
AccidentsReport EUR 19667 EN, pp.28

Alessandro G. Colombo (EMBDIES Projeetessons Learnt from Avalanche Disasters
Report EUR 19666 BN,14

PROCEEDINGS
Anne van der Veen, Ana Lisa Vetere Arellano -&hefrdeddordvik (Edito6)03.
Proceedings: NEDIES Workshopn search of a common methodology on damage
estimation Report EUR 20997 EN, pp.301.

Alessandro G. Colombo and An¥dima@ Arellano (Editd@8p2ProceedingNEDIES
Workshop LEARNING OUR LESSOR®&semination of Lessons Learnt from Disasters
Report EUR 20537 EN, pp.88
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GUIDELINHSECOMMENDATIONS
Javier Herva2003NEDIES Projeet Recommendations to deal wghow Avalanches in
EuropeReport EUR 20839 N 81.

Alessandro G. Colombo, Javier Hervas and Ana Lisa Vete280RmRIEDIEES Project
Guidelines on Flash Flood Prevention and MitigRemort EUR 20388, pp. 64

OTHERPUBLICATIONS RELATEDIEDIES
Ana Lisa Vetere Arellano andPieae NordyikR003. NEDIES 2003 Annual Report,
S.P.1.04.1Dp.6

Maureen Wood., Vetere Arellano, Ana Lisa Vetere Arellano and, 28§IBMashigement

of Natural and Technological Hazards in CentrabatetrEEuropean Candidate Countries
EUR Report 20834 EN, pp. 143.

Carmelo Di Mauro, Ana Lisa Vetere Arellano, Boyko Ranguelov, Javier Hervas, Robert Peckham,
Michalis Christou, Stuart J. Duffield, Maureen WBarel@rdvik, Alfredo C. L 2003.

Questionnaire: Risk Mappinflatural and Technological Risks and Contaminated Lands
S.P.1.03.222, pp. 210.
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