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EEMERGENCY ACTION PLANS MERGENCY ACTION PLANS 
FOR DAMS FOR DAMS 

MainMain DataData

• 1.200 Large Dams (ICOLD Criteria)

• Volume of water stored : 56.400 Mm3

• Regulation: 45% (Natural: 9%)

• 1º Place (Europe) - 4º (World)

• 30% Ministry of Environment

• 70% Hydropower and Water supply companies, Local Governments, etc

• Oldest dams: Cornalbo (H=24 m)  and Proserpina (H=19 m) [II Century]

• Average Life: 43,5 Years

• More than 100.000 Small Ponds (Volume of water stored: Unknown)
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Zaragoza – 2007Aznalcollar Tailings Dam failure
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October 1982: Tous Dam overtopping
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SAFETY STANDARDSSAFETY STANDARDS

• Large Dam Design, Construction and Operation 
Standards (1962-1967) – In force

Basic Guidelines for the Planning of Civil Protection 
regarding Flood Risk (1994) – In force

Technical Regulations for Dam and Reservoir Safety 
(1996) – In force

Modification of the Water Act; Chapter IV: Dam and 
Reservoir Safety (¿ 2007 ?) – Green Paper
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BASIC GUIDELINES (1994): DAM CLASSIFICATIONBASIC GUIDELINES (1994): DAM CLASSIFICATION

• Dams must be classified depending on their potential risk in the case of 
failure or malfunction in one of the next three categories:

DAM  
CATEGORY 

RISK FOR  
POPULATION 

RISK FOR 
ESSENTIAL 
SERVICES 

MATERIAL 
DAMAGES 

ENVIRONMENTAL 
DAMAGES 

A

Serious effect on
towns or more 

than 5 inhabited 
dwellings 

Serious  
effect  

Very  
serious 

Very  
serious 

B

Would affect a 
small number of 
dwellings (from 1 

to 5) 

Serious Serious 

C

Incidental loss of
life (no inhabited 
dwellings in the 

area) 

Moderate 
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BASIC GUIDELINES (1994): EMERGENCY ACTION PLANS BASIC GUIDELINES (1994): EMERGENCY ACTION PLANS 
FOR DAMSFOR DAMS

Categories A Categories A andand BB dams must develop and implement Emergency dams must develop and implement Emergency 
Action Plans (Action Plans (EAPsEAPs) in the case of failure or malfunction.) in the case of failure or malfunction.

The periods established for the preparation of The periods established for the preparation of EAPsEAPs are: are: 

Category B Dams

Category A Dams

4 years after classification approval

2 years after classification approval
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TECHNICAL REGULATIONS (1996): STANDARD OPERATION TECHNICAL REGULATIONS (1996): STANDARD OPERATION 
PROCEDURESPROCEDURES

Large Dams and Large Dams and Category A Category A andand BB Dams must have Standard Operation Dams must have Standard Operation 
Procedures (Chapter II : Safety Control)Procedures (Chapter II : Safety Control)

Minimum content: Minimum content: 

1.1. Seasonal ProtectionSeasonal Protection

2.2. Specific action in the case of floods Specific action in the case of floods 

3.3. PrePre--warning Systems for normal water releaseswarning Systems for normal water releases

4.4. Strategy for extraordinary situationsStrategy for extraordinary situations

5.5. Periodical Inspection and Monitoring ProgramPeriodical Inspection and Monitoring Program

6.6. Maintenance and Conservation ProgramMaintenance and Conservation Program

7.7. Alarm SystemsAlarm Systems



Emergency Action Plans for DamsEmergency Action Plans for Dams

Main objectives: To avoid the improvisation in difficult or 
extreme situations and to reduce damages downstream.

Zaragoza - 2007

Zaragoza – 2007

BASIC GUIDELINES (1994): SAFETY SCENARIOSBASIC GUIDELINES (1994): SAFETY SCENARIOS

SCENARIO 0 OR SAFETY CONTROL SCENARIO

• Prevailing conditions and predictions require increased dam 
surveillance

SCENARIO 1 OR APPLICATION OF CORRECTIVE MEASURES SCENARIO

• The situation may be safely resolved by pre-established 
measures and available resources. 

SCENARIO 2 OR EXCEPTIONAL SCENARIO

• Control may not be assured by the application of available 
measures and resources. 

SCENARIO 3 OR LIMIT SCENARIO

• The failure of the dam is practically inevitable.



Zaragoza – 2007

ANALYSIS OF           
DAM SAFETY

TERRITORIAL 
IDENTIFICATION AND 
DAMAGE APPRAISAL

ACTION     
PROCEDURES

ORGANISATION

MEASURES AND 
RESOURCES

Establish floodplain, flood arrival times and 
appraise potential damages.

Measures to be taken for reducing risks
(What must we do?).
Information and Communication procedures 
(To Who and How?)

Personnel necessary for the implementation of 
action procedures.

Emergency lounge, downstream population 
warning system and necessary measures and 
resources.

EmergencyEmergency ActionAction PlanPlan ContentContent (Basic(Basic GuidelinesGuidelines))

Identify unusual and unlikely conditions which 
may endanger the dam (Indicators and 
Thresholds).

Zaragoza – 2007

SCENARIO 0SCENARIO 0

NORMALITY OR EMERGENCY?NORMALITY OR EMERGENCY?

EMERGENCYEMERGENCY
SITUATIONSITUATION

EMERGENCYEMERGENCY

ACTIONACTION

PLANPLAN

MAXIMUMMAXIMUM

DISCHARGESDISCHARGES

NORMALNORMAL

SITUATIONSITUATION

STANDARD STANDARD 

OPERATION OPERATION 

PROCEDURESPROCEDURES

MINIMUMMINIMUM

DAMAGESDAMAGES

DOWNSTREAMDOWNSTREAM
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SCENARIO 3: SCENARIO 3: ¿¿FAILURE?FAILURE? –– POTENTIAL DAMAGESPOTENTIAL DAMAGES
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ANALYZED LENGTH = 162 km

Potential inundated zone.

Wave crest 1 
hour after 

failure
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EAPs APPROVAL SITUATION

Last approved (6)

Approved (90)

D. G. P. C. and E. (14)

D. G. A. (118)

For the next two years

Dams (A or B) needing EAPs 693
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EMERGENCY ACTION PLANS. IMPLEMENTATIONEMERGENCY ACTION PLANS. IMPLEMENTATION

Emergency Lounge: Located in the proximities of the dam
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EMERGENCY ACTION PLANS. IMPLEMENTATIONEMERGENCY ACTION PLANS. IMPLEMENTATION

Emergency Lounge: Located in the proximities of the dam

Redundant Communication system: Primary and Secondary
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EMERGENCY ACTION PLANS. IMPLEMENTATIONEMERGENCY ACTION PLANS. IMPLEMENTATION

Emergency Lounge: Located in the proximities of the dam

Redundant Communication System: Primary and Secondary

Scenario

E0

E1

E2

E3 30” Population

- Directorate General of Water

- Hydraulic Administration (CC.AA.)

CECOPI

- CC. AA. Plan Management

- Government Delegation 

- Dams downstream
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EMERGENCY ACTION PLANS. IMPLEMENTATIONEMERGENCY ACTION PLANS. IMPLEMENTATION

Emergency Lounge: Located in the proximities of the dam

Redundant Communication system: Primary and Secondary

Warning system to people located downstream within the first half 
hour zone: Sound or other
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WARNING SYTEMWARNING SYTEM
Formal Formal 

Agreement Agreement 
with  Civil with  Civil 
Protection Protection 

Authorities: Authorities: 
French Water French Water 

Signal: 200 Signal: 200 
MHzMHz
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EMERGENCY ACTION PLANS. IMPLEMENTATIONEMERGENCY ACTION PLANS. IMPLEMENTATION

Emergency Lounge: Located in the proximities of the dam

Redundant Communication system: Primary and Secondary

Warning system to people located downstream within the first half 
hour zone: Sound or other

Information to downstream population located within the half an hour zone
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Information to downstream populationInformation to downstream population

Objection:Objection: ¡¡¡¡¡¡ A false alarm sensation is generated if it is not well explaineA false alarm sensation is generated if it is not well explained !!!d !!!



Zaragoza – 2007DIRECCIÓN GENERAL
DE PROTECCIÓN CIVIL 

Y EMERGENCIAS

SUBSECRETARÍA

IMPLANTACIÓN
II JORNADAS TÉCNICAS SOBRE PLANES DE EMERGENCIA DE PRESAS
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EMERGENCY ACTION PLANS IMPLEMENTED OR IN 
IMPLEMENTATION PHASE

PEP Implemented

PEP in implementation 
phase

Implementation project 
approved
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Thanks for your attention


