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1 FOREWORD 
 

This report provides a comprehensive review of legal and regulatory arrangements for safety of 

dams among the countries represented at ICOLD. As such, this review is essentially a snapshot 

of the situation being in place at the end of the first and the beginning of the second decade in 

the 21st century.  The report may be useful not only to these countries which have weak or non-

existent legal and regulatory dam safety frameworks but also to these jurisdictions which are 

considering changes and improvements to existing legislation and regulations.  

It is noteworthy to observe that after many years of considering benefits and shortcomings of 

formal dam safety risk assessment the approach informed by assessment of risks is slowly 

finding its way into regulation of dam safety in some countries. It is premature at this time to 

conclude that this trend will continue and spread to other countries. If it does, it will be a very 

important development and the intention of the CODS is to monitor the situation and issue the 

update of this report.  

 

 

Przemyslaw A. Zielinski 

Chairman, Committee on Dam Safety 
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3 INTRODUCTION 
In 2008 the Committee on Dam Safety (CODS) in ICOLD noted that a current worldwide 

overview relating to dam safety legislation (acts, regulations, standards etc.), dam supervision 

and dam classification (categorization) did not exist. A Working Group for Dam Safety 

Legislation and Dam Classification was established to produce the document. 

The World Bank Report  “Regulatory Frameworks for Dam Safety: A Comparative Study” (2002) 

[1] dealt with this matter divided into four issues; 1) the legal form of the regulations, 2) the 

institutional arrangements for regulating dam safety, 3) the  powers of the regulating entity and 

4) the contents of the regulatory scheme. However, it did not cover in detail aspects of dam 

safety such as dam classification and surveillance of dams.  

The World Bank study described the regulatory frameworks in 22 countries which were 

selected mainly on the availability of information. Similarities and differences were highlighted 

and recommendations on what a regulatory framework for dam safety should contain were 

given.  In the survey presented now by the CODS of ICOLD the number of countries has more 

than doubled and at the same time the extent of active contributions from each country has been 

increased.  

The World Bank Report emphasized that “dam safety is a dynamic, evolving concept” and should 

be treated accordingly. In fact, during the work with the present study it has been found that in 

several of the countries studied significant development of the legal framework of dam safety 

has taken place during the last decade, or is ongoing. As a result part of the information in the 

World Bank Report that in most cases date from references from the 1990’s or earlier, is no 

longer up to date.   

The CODS Working Group was given the task to investigate and document the main principles of 

legal frameworks for dam safety in different parts of the world. Special attention was given to 

legal systems and the distribution of responsibilities for dam safety and surveillance of dams, 

arrangements for independent supervision of dam safety (by the responsible authority, or by a 

party/body other than the dam owner), classification of dams and technical frameworks.  

The goal has been to make basic information available about existing practices in dam safety 

management. The study has resulted in an overview of the main arrangements for dam safety 

frameworks. Some differences and trends are discussed, and references are given to more 

detailed information on each of the countries in the study. 

4  DATA COLLECTION 
To gather information a simple questionnaire was developed, see Appendix A. The questions 

were centered on  

 Legislation on dam safety (regulations with references, organizational arrangements and 

responsibilities for dam safety, supervision and surveillance) 

 Technical framework concerning dam safety (guidelines etc. with references, practice for 

evaluation of dam safety) 
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 Classification of dams (legal requirements, criteria for classification and no. of classes,  

applicability to different types of dams and hydraulic structures) 

In 2009 the questionnaire was sent to a selection of more than 60 active ICOLD member 

countries from all continents. For the approximately 30 countries that were members of CODS at 

the time, the national delegate was asked to provide the information to the working group. For 

countries without representation in the CODS the national committees of ICOLD were 

approached.  

Within the first year, after the survey was initiated input was received from about 30 countries 

(50 % of the selected countries). Participation in the investigation was promoted at ICOLD 

annual meetings and via e-mail reminders. This resulted in additional contributions and a total 

of 44 countries have provided input up to 2012.  

The participating countries are distributed geographically as follows: 

 Europe 25 

 Asia 8 

 North America 3 

 South America 3 

 Africa 3 

 Oceania 2 

 
Figure 1: World map – participating countries 

An overview of the participating countries and the main finding is given in tabular form in 

Appendix B.  
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During the study it has been observed that the national or provincial systems for dam safety are 

commonly subject to review and continuous development. Depending on when the input on a 

specific country has been documented and verified, over the period 2009 to 2013, it should be 

noted that the description presented here may not reflect the most recent updates and changes 

for each country. 

The completed questionnaires were in many cases supplemented with more detailed 

information. This enabled a deeper insight into some of the countries and how they administer 

dam safety. In order to make the information comparable for further analysis, though, the 

working group decided to adapt all the completed questionnaires into a standard format. The 

main information is presented in summaries of 2 to 4 pages for each country. 

The summaries contain information about the main principles of dam safety management 

including assignment of responsibilities, safety supervision arrangements and legal framework. 

There are also separate sections on technical framework and dam classification, and a summary 

of any other information given. Finally, the summary reports contain references to relevant 

publications and websites. 

For reasons of quality assurance the draft summaries were circulated to the respondents in each 

participating country for clarification and verification. In most cases, but not all, the requested 

verification has been supplied. The final summary reports of the participating countries are 

presented in alphabetic order in Appendix C. 

5 RESULTS 
The intention of this section is to provide an overview of current practice of dam safety 

management, dam safety legislation and dam classification in the responding countries.  

 

Figure 2: Components of dam safety 

Legal 
and/or 

administrative  
regulations 

Safe & economic  dams 

 
Dam 

classification 

 
Technical 
framework 

 
Responsible and 

competent  
activities of the 

dam owners 

 
 
 



 

  6 

The Dam Safety Committee of ICOLD has recently prepared Bulletin 154 “Dam Safety 

Management: Operational Phase of the Dam Life Cycle” [2]. The bulletin gives an overview of 

different approaches to dam safety management and recommendations for development of a 

safety management system. In many countries with large dams the state administration has 

created frameworks for dam safety management which agree more or less with these 

recommendations.  

In the following the ICOLD Bulletin 154 is used as a reference for comparison of recommended 

arrangements with the current legal systems and practices as reported for the participating 

countries in Appendix B. Details on each country can be found in Appendix C.  

For several European countries summarized information on dam legislation, and links to the 

actual documents, are also available on the website of the European Club of ICOLD 

(http://cnpgb.inag.pt/IcoldClub/index.htm). There the report “Dam Legislation” [3] is being 

revised continuously, when updated information is provided by a participating country. 

5.1 MAIN PRINCIPLES OF DAM SAFETY MANAGEMENT  
The purpose of dams is to control and store water, for water supply, hydropower production, 

river regulation, irrigation and/or to provide flood protection. Even though there are public 

benefits, one must remember that dams and reservoirs also may pose a threat to the society if 

not properly managed. Thus, it’s necessary to have a dam safety management system to protect 

people, property and the environment from harmful effects of any improper operation or failure 

of dams and reservoirs. The control of water resources is a matter of national importance and 

generally it is the government who is responsible for creating the legal frameworks, laws and 

other legal instruments to control these activities.  

5.2 LEGAL FRAMEWORK FOR DAM SAFETY 
The role of the government includes writing laws and regulations specific to protection of 

people, property and the environment. With few exceptions the participating countries report 

that there are national or provincial water acts including references to dam safety. There are 

also acts on safety management and public protection including references to dams or to 

comparable structures with significant hazard potential. Also, in most cases lesser regulations 

on dam safety are in place. Clearly, laws and regulations addressing dam safety should exist, at 

least in countries and provinces where dams with significant consequences of failure exist.  

The legal framework typically includes  

 clear assignment of responsibilities for ensuring the safety of dams, and mitigation of 

consequences should a dam failure occur  

 determination of at least the fundamental requirements for design, construction and 

operation of dams 

 the “four-eye-principle” for dam safety supervision; supervision by the owner or 

operator and independent supervision by an authority or third party  

In several countries classification of dams is used to clearly separate which dams the regulations 

apply to and not, and which institution (authority) is responsible for supervision of a specific 

dam, see section 3.5.   
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In practice two ways exist in order to regulate dam safety: 

 Laws and regulations with direct implications for dam owners or operators without 

supplementary action of state administrative authorities.  

 Laws and regulations with obligatory nature for dam owners or operators as well as 

authorizing authorities or commissioners, either to ensure the execution of the laws and 

regulations by means of official acting, or to issue more detailed binding regulations and 

permits with additional force on dam owners or operators. 

 

Figure 3: Organizational scheme of dam safety regulation with direct implications for dam owners 

or operators from primary legislation 

 

Figure 4: Organizational structure for dam safety regulation with centrally controlled legislation 

and local/state enforcement 

Both ways are of comparable value and should address and lead to safe design, construction and 

operation of dams as well as emergency preparedness and public protection measures.  

In both cases the binding legal framework can be of different character: 

 Overarching laws and regulations such as water laws, environmental codes, acts for 

industrial activities and civil protection etc. 

 Laws and regulations referring specifically to dams and dam safety. 

Central or federal government

Laws or statutory ordinances 
(decrees)

Dam owner or dam operator

Central or federal state government

Laws or statutory ordinances 

Dam owner or dam operator

State administrative authorities 
or commissioners

Administrative directives



 

  8 

The first alternative with overarching acts is the more common practice. The majority of the 

participating countries report, that there is a national or provincial water act in place that 

includes aspects of dams but not dam safety explicitly. Similarly general laws on safety 

management and public protection, with applicability to industrial plants or activities that may 

harm the public or environment, are likewise valid for dams and reservoirs because of their 

characteristics. However, they don’t often refer to dam safety explicitly.  At the same time as acts 

respectively laws with direct respect to dam safety are reported to be absent in many countries, 

the same countries commonly have lesser administrative regulations on dam safety in place (see 

figure above). 

Where there are only overarching laws and general regulations, without  specific conditions 

relevant to dams and risks caused by dams, the general requirements imply that the owner (the 

responsible entity for dam safety) is obliged to operate and maintain the dam  safely to protect 

the public and/or the environment. In addition, the owner should have the necessary 

competence to draw up and follow appropriate routines for surveillance and supervision for all 

aspects of dam safety management. In practice this leaves a wide breadth of interpretation for 

dam owners as well as for the responsible authorities, and to be appropriate this approach 

presupposes knowledgeable and responsible dam owners. (This type of goal setting framework 

is used in for example Sweden).  

The second alternative, with laws and regulations referring specifically to dam safety, is not as 

wide spread. In about 1/3 of the participating countries there are specific acts or comprehensive 

regulations on dams and dam safety (hydraulic structures/water retaining 

structures/reservoirs), that have been established to explicitly protect against misoperation or 

failure of dams and reservoirs. Examples are Czech Republic, Finland, France, Great Britain, 

Norway, Slovakia, South Korea, Switzerland, U.S.A., and several federal states/provinces of 

Australia and Canada. The scope and level of detail in the legal and administrative regulations 

have not been further studied or compared in this report, but vary greatly. 

Ongoing development in the field of legal dam safety regulation is reported from several 

countries in this investigation.  For instance, dam safety bills are presently proposed or being 

implemented in Switzerland (revision), Great Britain including Scotland, Wales and Northern 

Ireland, (revision), India, Sweden, Ukraine and Romania. Other countries, such as Finland and 

Norway, have recently implemented revised dam safety acts/regulations.   

5.3 RESPONSIBILITY FOR DAM SAFETY 
ICOLD Bulletin 154 [2] includes a description of the legal framework and responsibilities for 

dam safety. With respect to responsibility for the safety of a dam, the bulletin states that the 

prime responsibility should rest with the dam owner or the responsible entity in cases where 

the dam owner is not a single individual, company or organization. This implies that the dam 

owner is ultimately responsible for assuring the safety of the public, property and environment 

around and downstream dams. Sometimes a government institution or agency is responsible for 

the safety of the dam and the public.  

The safety arrangements established by the dam owners must conform to the requirements and 

expectations of government, the prevailing laws and regulatory system of the country/province 

where the dam is located, regardless of how they are established and implemented. The survey 

presented here confirms that in the vast majority of cases, the responsibility for dam safety has 

been clearly assigned to the dam owner.  
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About 20% of the participating countries have pointed out that all, or almost all, dams are state 

owned. In some instances the responsible entity may be a branch of government or a public 

body with a significant dam engineering and safety management capability, and which is 

responsible for all aspects of the operational integrity and safety management. 

Conversely, the responsible entity may have no engineering capability, but nevertheless carries 

all responsibility for meeting the intent of the law. 

In a few cases it has been reported that the state is responsible for dam safety.  In these cases it 

is assumed that the state also owns those dams and is thus responsible for management of dam 

safety in the role as operator and not as a branch of government.  

The dam safety responsibilities of the dam owner in particular include: 

 Appropriate operation, maintenance and surveillance of the dam 

 Emergency preparedness to mitigate residual risk 

 Report to, and enable supervision by, an independent party, generally a state authority 

 Mapping of the potential failure consequences 

 Liability for damages caused by dam failure or improper operation (with certain 

exceptions with regard to acts of war, terrorism and sometimes natural disasters) 

5.4 SUPERVISION OF DAMS 
All over the world the usual practice of supervision of dams is based on the “four-eyes-

principle”. This applies to privately owned dams as well as dams in state or public ownership. 

The fundamental principle is that the first pair of eyes belongs to the dam owner or dam 

operator – who is responsible for self-supervision or internal supervision – and the second pair 

of eyes has to belong to an independent body – usually a supervisory authority, boards of 

experts, commissioners or a mixture of the above mentioned bodies.  

Dam owner’s supervision  

Supervision of a dam by its owner or operator includes all activities which are necessary for 

permanent ensuring dam safety and appropriate dam operation. Those activities should be 

established in a comprehensive operational instruction.   

After the first years of operation dam safety is mainly ensured by operational activities including 

dam surveillance. Most countries report that there is a legal requirement for the owner to 

perform supervision, which includes an obligation to have a documented surveillance program. 

The results of supervision have to be well documented. 

Dam surveillance includes visual inspections, monitoring and functional testing. The aim is to 

detect and analyze visible and measurable phenomena confirming the performance of the dam, 

or indicating any deviation from the expected behavior. Surveillance serves to both provide 

early detection of anomalies and to provide knowledge on long term trends of the dam behavior. 

In several countries the surveillance program has to be sent to the regulator for approval and 

also yearly surveillance reports (for example in Germany, the UK and Slovenia). Often an 

experienced dam safety engineer who is familiar with the dam is involved in the assessment and 
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judgment of the results of the surveillance measurements. Such an engineer normally has to 

have a state approved authorization/qualification or certificate. 

In addition to the regular surveillance periodic in depth safety reviews are carried out. As 

pointed out in ICOLD Bulletin 154 [2] the main purpose of the safety review is to obtain an 

overall view of the actual state of safety of the dam, and determine whether any modifications – 

organizational, managerial or structural – are necessary to ensure that the level of safety is 

appropriate, and ensure that the principle of continuous improvement is observed. 

The safety review should constitute a comprehensive assessment of the dam system and provide 

answers to the following questions: 

 Does the dam conform to current regulatory requirements? 

 Are the managerial and organizational arrangements currently in place sufficient to 

maintain the levels of safety in conformance with the above requirements until the next 

safety review? 

Safety reviews are normally conducted periodically with the frequency depending on the level of 

risk to people, property and the environment (expressed in consequence or size classification as 

explained below). The interval for safety reviews is generally from 5-10 or sometimes up to 15 

years for large or high consequences dams. The safety review has to be performed by experts 

with adequate education, experience and expertise. From the survey it is shown that there are 

different ways to organize safety reviews, and also as to who acts as the responsible party for 

carrying out (and paying for) the safety review – the operator or the regulator. In practice for 

large or high consequence dams the review is often made by a group or ‘Panel’ of qualified 

engineers (and experts in other fields – e.g. geologists).  

Experts are often appointed or approved by the relevant ministry or authority of the 

government. (Some examples of countries where experts are officially approved are Norway, 

England, Scotland, Austria and Switzerland.)  

The role of the regulator is further explained below.  

Arrangements for independent dam safety review 

In terms of the modern view of safety governance the government’s establishment of a 

regulatory framework for dam safety and assignment of responsibilities often includes the 

establishment of an independent regulatory body to assure the safety of dams. 

The regulatory body should be independent from the dam owner and other parties so that it is 

free from any undue pressure from interested parties. If the responsible entity for operation and 

safety of the dam is a branch of government, this branch should be clearly separated from and 

effectively independent of the branches of government with responsibilities for regulatory 

functions. The regulator should have adequate legal authority, technical and managerial 

competence, and human and financial resources to fulfill its responsibilities. 

Supervision of dams by an independent authority or expert includes primarily the check 

whether the dam owner or operator works in accordance to the regulations which are to be 

followed. Secondly it includes the check of the results (or of the validity of the results) of 

supervision of the dam by the owner.  The supervisory body also has the task to make 
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investigations into or to instigate investigations by the owner in order to clear up problems or 

inconsistencies. 

From the survey it has been found that there are still some countries where an independent 

supervisory body does not exist.   

5.5 DAM CLASSIFICATION 
Classification of dams is applied throughout the world as a way of defining dams subject to  dam 

safety management and development of laws and regulations. The practice of classifying dams 

by consequences of failure, hazard potential, or simple geometrical parameters (most often dam 

height and reservoir volume), arises from economic, socioeconomic and social needs. 

Consequence or hazard classification is a way of grading the level of safety requirements and 

civil protection measures enforced by dam safety regulations. This gradation helps to ensure a 

very low risk (probability of occurrence) of damage to people, property and environment 

without creating unrealistic safety requirements for low hazard dams. 

It should be noted that consequence or hazard classification of dams is independent of the 

probability of failure, and of the efficiency of civil protection measures. Consequence or hazard 

classification of dams is achieved by consideration of data for the downstream valley (presence 

of residential areas, infrastructure, environmental values etc.). 

By classifying dams, most attention is usually given to dams with the highest consequences or 

hazard potential, ensuring the most effective use of resources. Dam classification can be used to 

limit the scope and extent of dam safety laws and regulations, and to set different requirements 

for design, construction and operation of dams according to the failure consequences/hazard 

potential. As an example, dam classes may govern the required level of loads – e. g. floods with 

their corresponding water levels may vary from a 100 year flood for low hazard dams to a 

10.000 year flood or PMF (probable maximum flood) for a high hazard dam.  

The following flow chart provides an overview of approaches for dam classification and its goals. 

 

Figure 5: Approaches for dam classification and its goals 
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Findings from the survey are presented in the sections below.  (More details on dam 

classification in a number of European countries can be found for example in the ICOLD 

European Club report “Safety of Existing Dams” (2012) [4], available on the web site of ICOLD 

European Club.)  

Legal requirements 

Most countries have requirements for the classification of dams either in laws or regulations, or 

in both. In some countries classification of dams is used to specify which acts and regulations, or 

which legal requirements within acts and regulations, are to be applied to dams of each class. (In 

Norway, for example, only a few non-technical requirements in the dam safety regulation apply 

to dams in the lowest consequence class.)   

In several countries classification of dams is also the basis for defining which authority is 

responsible for governmental supervision. In some, but not all, federations with sovereign self-

governing states (states with their own government, parliament and courts) classification is 

used for this purpose. In such federations, administrative authorities of the federal government 

are responsible for certain dams and administrative authorities of the governments of the single 

sovereign states are responsible for the remaining dams.  Normally, the federal authority is 

responsible for supervision of the large dams, whereas the single state administrations are 

responsible for supervision of the smaller dams. (This is the case in, for example, Austria and 

Switzerland.) The criteria for dam classification are normally the geometrical sizes “height of 

dam” and “volume of reservoir”. 

The questionnaire did not specifically include questions about whether dam classes are used to 

differentiate requirements for design loads etc., but some countries have provided such 

information, as shown in the Appendix C. Classification seems to be most commonly used for 

two specific dam design criteria: 

 Design flood or design storm respectively. 

 Design earthquake. 

The selection of values for these design criteria depend on the selected dam class, as mentioned 

above.  

Criteria for classification and number of classes 

Dams are usually divided into two to four classes, and infrequently up to seven classes. In most 

countries three or four dam classes are chosen. The main criteria for dividing dams into classes 

are either geometrical dam parameters, sometimes combined with reservoir size, or 

consequences/hazard potential due to dam failure, or a combination of these.  

The geometrical parameters for subdividing dams into dam classes are generally height of dam 

(expressed in meters) and volume of reservoir (expressed in m³), and the dams may be divided 

in classes reflecting the dam/reservoir size:  

 large dams, 

 medium/intermediate dams, 

 small dam 



 

  13 

Some also have separate classes for “very large dams” and/or “very small dams”. 

This review has not investigated the difference between consequences of failure and hazard 

potential.  Dam failure consequences used for classification are generally losses of life 

(expressed in number of dwellings, victims or population at risk) and economic losses (material 

damages, expressed in money). The loss of environmental, cultural and social values is 

sometimes considered separately. 

Thus the dam classes reflect, of course, the expected potential losses: 

 dams with high consequences of failure/hazard potential, 

 dams with medium / significant consequences of failure/ hazard potential and 

 dams with low  consequences of failure/hazard potential. 

Some countries have separate classes for dams with very large/very severe consequences of 

failure and for dams with insignificant consequences of failure.   

The classification by means of quantitative geometrical sizes has been the more usual means 

whereas classification by means of qualitative or quantitative estimation of failure consequences 

is becoming more common in recent years. 

In several countries both variants of classification are applied in combination. In cases where 

classification by means of geometrical parameters are preferred, a qualitative assessment of 

failure consequences or hazard potential respectively will often be recommended or even 

demanded in order to support the selection of the appropriate dam class. 

In many countries and regions, the geometrical parameters “height of dam” and “volume of 

reservoir” may in itself reflect (or even replace) criteria of failure consequences. This is typically 

the case in countries and regions where areas downstream of dams are comparatively uniform, 

for example in densely populated countries. A failure of any dam of a certain size in such a region 

will lead to major consequences. In other countries and regions, consequences of a dam failure 

are often highly dependent of the location of the dam, more than the size of dam and reservoir.  

As an example, most large dams in Central Europe, will cause extensive consequences to life, 

property and/or environment in case of failure, and should therefore be considered as (very) 

high consequence/hazard dams. In very remote areas of the Scandinavian countries, where 

permanent settlements are scattered, or even non-existing, a failure of a large dam may result in 

far less consequences and can therefore be considered as a medium consequence/hazard dam. 

In the latter case, a consequence assessment (perhaps in combination with geometrical 

parameters) is probably a sounder basis for classification of dams than geometrical parameters 

alone. 

Classification systems for different types of dams and hydraulic structures 

Almost 50% of the participating countries have reported that consequence classification 

systems are also used for classification for other hydraulic structures, for example weirs, tailings 

dams, sluices and in some cases also penstocks and headrace tunnels for hydropower plants.  
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5.6 TECHNICAL FRAMEWORK OVERVIEW 
State laws, ordinances, decrees or administrative directives may include technical and 

operational requirements on dam safety directly. The alternative and more common way is to 

include a universal binding requirement for the dam owner or operator to use “best available 

technology” and/or “generally recognized rules of technology”. Such universally valid rules are 

here referred to as the technical framework.  

The technical framework for dam safety may consist of: 

 National standards or norms, 

 guidelines, 

 instructions, 

 ICOLD Bulletins. 

Working in accordance to these rules means that the (normal) expectations with respect to dam 

safety can be expected to be met. In the majority of countries the federal or state regulations 

(laws, ordinances, decrees and administrative directives) demand that dams are to be designed, 

constructed and operated according to the relevant or best available “recognized rules of 

technology”. In some countries state regulations demand accordance to the relevant “state of the 

art in science and technology” (e.g. Water Retaining Facilities Act of Switzerland). This 

requirement demands a high level of topicality. For each site specific case, and independent of 

the demanded level in the technical framework, dam safety has to be guaranteed for all 

foreseeable operating and loading cases. 

The authors of dam safety rules may feel that that their products represent the state of the art in 

science and technology in the special field of dam safety and thus indeed may be true when the 

relevant rules are up to date and still new. They will develop to universally acceptable rules, but 

in the course of time there may be a loss of relevance. It is very important to keep the technical 

framework of dam safety up to date, and it leads to the need of the authors to adapt those rules 

to keep them up to date. 

Technical rules (standards, guidelines etc) possess in themselves the character of 

recommendations, but they are normally not legally binding. Their application is not mandatory 

for dam owners or dam operators, but adherence to the rules will be an important consideration 

a dam owner in cases of dam safety problems (accidents, dam failures). 

The application of technical rules can become a duty of the dam owners or dam operators if they 

are introduced or demanded respectively by laws or statutory ordinances. This is the practice in 

several countries/states. 

Authors of technical rules for dam safety can be 

 administrative authorities, 

 institutes of standardization, 

 national committees of ICOLD, 

 ICOLD (with its technical committees), 
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 scientific-technological associations, 

 state or private scientific institutes or 

 universities 

 others (e.g. well known experts). 

 Examples of all forms are demonstrated in this bulletin. In countries and states of federations 

that do not have their own technical framework for dam safety, it is common to rely upon the 

relevant technical rules of other organizations, countries or states. This is considered to be a 

sensible approach. In this context it could be an option to refer to relevant ICOLD Bulletins 

which reflect and describe the international technical practice. 

6 CONCLUSIONS 
The CODS Working Group has collected information about Dam Safety Management and Dam 

Classification practice in 44 countries from all ICOLD regions in the period 2008-2012. The main 

findings are summarized below: 

 Establishing and maintaining dam safety is a top-down procedure represented in the 

following flow chart. 

 

Figure 6: Approach for the implementation of a dam safety framework. 

Legislation

Governmental activities
(laws, acts, decrees)

Regulation

Activities of administration
(instructions, directives, orders)

Activities of Authors/editors of 
technical framework 

(guidelines, standards, 
recommendations)

Execution/Application

Activities of 
 Commissioners/civil servants
 Independent experts

Activities of 
 Dam owners
 Dam operators

Establishing dam safety Maintaining dam safety
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 Almost all countries have a legal framework where dam safety requirements are 

included either in laws specifically dealing with dam safety or an overarching legal 

framework with a water law and a public protection act. In addition there are normally 

lower level dam safety regulations and a non-binding technical framework.  

 In a limited number of countries and states/provinces, however, water laws, other 

administrative regulations and/or technical framework with direct requirements about 

dam safety are absent. In these cases reference is often given to rules and guidelines of 

other countries, provinces or bodies. 

 Dam owners are responsible for dam safety in almost all countries. In some countries 

most of (or all) dams are owned by the state, and in this case the responsibility for dam 

safety is often with the state. 

 In almost all countries the 4-eyes-principle is the basis of dam supervision (self-

supervision by the dam owner or operator and independent supervision by a third 

party). 

 In nearly all countries dams are classified depending on their size and/or their failure 

consequences or hazard potential. 

 Several countries (about 50 %) also classify other hydraulic structures such as tailing 

dams, levees etc. 

 There is a wide range of approaches to dam classification. There is an tincreasing 

application of classification criteria which are risk based. The majority of the countries 

considered  use consequences criteria to classify dams  and some with the addition to 

geometric parameters.  

 The approaches to classification by means of risk based criteria in many countries as 

well as the increasing number of technical guidelines being referenced to dam safety 

management by means of risk assessment tools indicate an emerging trend to explicitly 

include risk in dam safety management. 

 In many countries independent dam safety experts are involved in achieving dam safety 

(during the design, permission giving and supervision processes).  

 In most countries with large dams the state administration and the dam owners follow 

certain dam safety management procedures. However, the levels of complexity differ 

from country to country.  

 Countries with less developed dam safety management frameworks are encouraged to 

refer to the guidelines recommended in ICOLD Bulletin 154 [2] in order to strengthen 

their activities. 
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[1] “Regulatory Frameworks for Dam Safety: A Comparative Study”, Bradlow, Palmieri, 
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More references with respect to dam safety regulations (laws, acts, orders, directives, technical 

guidelines, standards etc.) are presented within the Country Data Files included in Appendix C. 
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APPENDIX A. QUESTIONNAIRE 
The questionnaire included the following questions: 

A. Legislation concerning Dam Safety: 

1. Do laws, decrees, orders etc. in your country exist or not?  

2. If yes: Describe briefly the system of a legislation concerning dam safety in your country 

(laws, decrees, orders, etc.). Present a list of these regulations, their publisher and 

edition date (date of issue). 

3. If no: Describe briefly how dam safety is organised.  

4. Who is responsible for dam safety? Describe briefly the practice in your country. 

5. Are the dam owners or those being responsible for the dams, obliged to have a dam 

safety surveillance programme? 

6. Are there a state / governmental supervision of dam safety in your country? Describe 

how this supervision is organised. 

B. Technical Framework concerning Dam Safety: 

7. Do guidelines, standards, norms etc. in your country exist or not? 

8. If yes: Describe the system of technical framework concerning dam safety in your 

country (guidelines, standards, norms, etc.). Present a list of these regulations, their 

publisher and edition date (date of issue).  

9. If no: Describe briefly how dam safety at a relation to the actual technical state is 

evaluated.  

C. Dam Classification (Categorisation): 

10. Does dam classification (categorisation) exist in your country or not?  

11. If yes: Are the dams classified / categorised according to requirements / criteria given in 

legislation or technical framework (law, decree, guidelines etc.)? Describe briefly.  

12. How many dam classes / categories do you have? How these classes / categories are 

denoted (marked)?  

13. Are there different dam classifications (categorisation) depending on kinds of reservoirs 

(for instance for “normally water-filled” reservoirs, for “dry” flood protection reservoirs 

or polders, for weirs, for tailings dams etc.)?  

14. Are the dams in your country classified or divided into categories according to risk 

(hazards and consequences) or other criteria? Describe the principal criteria for division 

into dam classes / categories; which criteria (loss of life, damage to property, etc) and 

what are the limits between the different classes/categories (number of lives lost etc.)? 

If possible, enclose a table showing the different levels / criteria.  



 

  19 

15. If no: Describe the basis decision used to prescribe the extent of operational dam safety 

measures (surveillance etc).  
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APPENDIX B. PARTICIPATING COUNTRIES OVERVIEW - 

SUMMARIZED RESULTS 
 

No. Country 

Legal or 
administrative 
regulation of 
dam safety 

Technical 
framework 

Dam classification  
according to 

Remarks Geometric 
criteria 

Failure 
consequences 

yes no yes no yes no yes no 

1 Argentina x  x   x  x  

2 Australia x* (s) x* x   x x  (s) State acts on dam safety 

3 Austria x  x  x   x  

4 Brazil x  x  x  x   

5 Bulgaria x  x  x  x   

6 Burkina Faso x   x x   x  

7 Canada x* (s) x* x   x x  (s) Provincial acts on dam safety 

8 China x  x   x  x  

9 
Czech 

Republic 
x  x   x x   

10 Finland x (s)  x   x x  (s) Act on dam safety 

11 France x (s)  x  x   x (s) Law and decree on dam safety 

12 Germany x* x* x  x   x  

13 
Great Britain 

(England, 
Wales) 

x (s)  x   x x  (s) Reservoirs act 

14 Greece x   x x   x  

15 Iceland  x  x  x x   

16 India x* x* x  (x)   x (x) For design flood only 

17 Indonesia x  x  x  x   

18 Iran x  x  x   x  

19 Italy x (s)  x  x   x  

20 Japan x  x  x   x  

21 Mexico x  x  x   x  

22 Netherlands x (s)  x   x  x (s) Act on flood defences 

23 New Zealand x (s)  x   x x  (s) Regulations on dam safety 

24 Nigeria x   x x   x  

25 Norway x (s)  x   x x  (s) Regulations on dam safety 

26 Peru x  x  x   x  

27 Poland x  x  x  x   

28 Portugal x (s)  x  x  x  (s) Decree on dam safety 

29 Romania x (s)  x  x  x  (s) Law on dam safety 

30 Russia x (s)  x  x  x  (s) Law on dam safety 

31 Scotland x (s)  x   x x  (s) Reservoirs act 

32 Serbia x  x  x  (x)  (x) Unofficial classification  

33 Slovakia x  x  x  x   

34 Slovenia x  x  x  (x)  (x) Unofficial classification 

35 South Africa x  (x)  x  x  (x) On selected topics only 

36 South Korea x (s)   x x   x (s) Act on dam safety 

37 Spain x (s)  x  x  x  (s) Regulations on dam safety 
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No. Country 

Legal or 
administrative 
regulation of 
dam safety 

Technical 
framework 

Dam classification  
according to 

Remarks Geometric 
criteria 

Failure 
consequences 

yes no yes no yes no yes no 

38 Srí Lanka x  x  x   x  

39 Sweden x  x   x x   

40 Switzerland x (s)  x  x  x  (s) Law and decree on dam safety 

41 Turkey x  x  x  x   

42 Ukraine x  x   x x   

43 USA x (s) (x) x  x x* x x* 
(s) Federal laws on dam safety 
(x) A small no. of states 

44 Vietnam x  x  x  x   

 

*Differences regarding legal or administrative regulation of dam safety in different provinces/federal 

states/territories. 

(S) Specific acts, decrees and/or regulations on dam safety exist. Examples of legal regulations are given 

in the remarks column.
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APPENDIX C. COUNTRY DATA FILES 
This section is based on the answers to the questionnaires. For each responding country the 

input has been restructured to (in a few pages) provide an overview of the main principles of the 

dam safety system. The working group has as far as possible verified the document on each 

country in dialog with the respondent in each country. 

 

See separate file. 

 





2 



3 



Reporter: Francisco Giuliani

Country Law/Act concerning

dam safety

Decrees etc. concerning

dam safety



5



6

Reporter: Andrew Reynolds / Shane McGrath

State/Federal State/

Province/Territory

Law/Act concerning dam

safety

Decrees etc. concerning

dam safety



7

Category Potential failure consequences



8 

:



9

:



10 



11

Reporter: Elmar Netzer / Pius Obernhuber

State/Federal State/

Province/Territory

Law/Act concerning dam safety Decrees etc. concerning

dam safety



12 



13 



14 

Reporter: Fabio de Gennaro Castro

Agência Nacional de Águas



15



16

Reporter: Dimitar Toshev



17

State/Country Law/ Act concerning dam

safety

Decrees etc. concerning

dam safety



18 



19

Reporter: Eloi Somda



20



21 



22

Reporter: Andy Zielinski

State/Federal

State/Province/Territory

Law/ Act concerning

dam safety

Decrees etc. concerning

dam safety



23



24

Dam class

Population

at risk

(PAR)

Incremental Losses

Loss of life Environmental and

cultural values

Infrastructure and

economics

None

Temporary

Permanent

Unspecified



25



Reporter: Xu Zeping



27

State/Country Law/ Act concerning dam

safety

Decrees etc. concerning

dam safety



28



29

Reporter: Jiri Polacek

State Law/ Act concerning dam

safety

Regulations etc. concerning

dam safety



30



31 



32



33

Reporter: Eija Isomäki

State/County Law/ Act concerning dam

safety

Decrees etc. concerning

dam safety



34



35 

Reporter: Michel Poupart



36 

Dam classification (A,B,C,D) A B C D



37

Technical Committee on Dams

and Hydraulic Works

Governmental regional

regulatory bodies

Dam owner



38

Category Criteria

A

B

C

D

Category Criteria

A

B

C

D

Note:



39 

-

-

-

-

-

-

-

-



40



41 

Reporter: Hans Ulrich Sieber

State/Federal State/

Province/Territory

Law/Act concerning dam

safety

Decrees etc. concerning dam

safety



42



43

Dam category

Floods Earthquakes

1

2



44



45 

Reporter: Andy Hughes

State/Country Law/ Act concerning dam

safety

Decrees etc. concerning

dam safety



46 



47

Reporter: George Dounias

State Law/Act concerning dam

safety

Decrees etc. concerning dam safety



48



49 

Reporter: Bjorn Stefansson

State/Country Law/ Act concerning dam

safety

Decrees etc. concerning

dam safety



50



51

Reporter: Sunil Sharma (to be verified)

State/Territory Law/Act concerning dam safety Decrees etc. concerning dam

safety



52

 



53 

Classification Gross storage, million m3 Hydraulic head, (m)

Small

Intermediate

Large

 



54 

Reporter: Abdul Hanan Akhmad

State/Federal State/

Province/Territory

Law/Act concerning

dam safety

Decrees etc. concerning dam safety



55 

Balai Bendungan,

o

o

o



56 

Number of

Families

Distance from Dam (km)

0 – 5 0 – 10 0 – 20 0 – 30 0 > 30

0

1 – 20

21 – 200

> 200



57 



58

Reporter: Mohsen Ghaemian

State/Country Law/ Act concerning dam

safety

Decrees etc. concerning

dam safety



59 



Reporters: Carlo Ricciardi, Giovanni Ruggeri



61

(“Legge Finanaziaria 2007” Law n. 286, 24.11.2006).

(“Disposizioni

inerenti l’attività di protezione civile nell’ambito dei bacini in cui siano presenti dighe”

Circular Letter n° DSTN/2/7019).

(“Verifiche Idrauliche” Circular n. 3199 of the Dam Autority)

State/Country Law/ Act concerning dam

safety

Decrees etc. concerning

dam safety

NOTE:



62

Responsible Engineer

Attestation

Conditions for Operation and Maintenance



63 

“Norme Tecniche per la progettazione e la costruzione delle dighe” (Technical Rules for the

Design and Construction of Dams), D.M. LL.PP. n°44.



64 

NOTE: A complete update of this Regulation is currently

to release.

Sistemi di allarme e segnalazioni di pericolo per le dighe di ritenuta” (Warning and Alarm

Systems for Dams), Ministry of Public Works, Circular n° 1125

“Prescrizioni inerenti l’applicazione del regolamento dighe approvato con DPR n° 1363 del

1959” (“Directions concerning the application of the Regulation about Dams n°

1363/1959”), Ministry of Public Works, Circular n° 352.

Indirizzi operativi per la gestione organizzativa e funzionale del sistema di allertamento

nazionale e regionale per il rischio idrogeologico ed idraulico ai fini della protezione civile”

.

19.4



65 

Reporter: Hiromi Kotsubo



66 



67



68



69 

Reporter: Felipe I. Arreguín Cortes / Rodrigo Murillo Fernández,

State/Territory Law/Act concerning dam safety Decrees etc. concerning dam safety



70

 

CONAGUA



71



72

Reporter: Hans Janssen



73

State/Country Law/ Act concerning dam safety Decrees etc. concerning dam safety



74



75 

Fundamentals

Guidelines

Technical Reports



76



77 

Reporter: Peter Mulvihill



78



79

Reporter: Imo Ekpo

State/Federal State/

Province/Territory

Law/Act concerning dam safety Decrees etc. concerning dam

safety

 



80



81 

Response by: Grethe Holm Midttømme

State/Country Law/ Act concerning dam safety Decrees etc. concerning dam safety



82



83

Class

Consequences

Housing units affected
Damage to

infrastructure

Damage to property

and environment

4

3

2

1



84



85

Reporter: Miguel Suazo

,

State/Country Law/ Act concerning dam

safety

Decrees etc. concerning dam

safety



86



87

Andrzej Wita



88

State/Country Law/ Act concerning dam safety Decrees etc. concerning dam safety



89



90



91

Reporter: José R. Afonso

 

 



92

 

o

o

o

Class Loss of life, damage to property and environment



93 

Reporter: Iulian Asman

State/Federal State/

Province/Territory

Law/Act concerning dam

safety

Decrees etc. concerning dam safety

 



94 



95 

 



96 



97

Reporter: Evgenyi Bellendir

State/Federal State/

Province/Territory

Law/Act concerning dam safety Decrees etc. concerning dam

safety



98



99 

Reporter: James Ashworth

State/Country Law/ Act concerning dam safety Decrees etc. concerning dam

safety



100 



101 



102

Reporter: Ignjat Tucovic

State/Country Law/ Act concerning dam safety Decrees etc. concerning dam safety



103



104

Large dams Other dams Tailing dams



105



106

Response by: Peter Panenka

State Law / Act concerning dam safety Decrees etc. concerning dam safety



107



108



109



110 

Reporter: Nina Humar



111

State/Country Law/ Act concerning dam safety Decrees etc. concerning dam safety



112



113 

Very demanding structures Demanding

structures

Very demanding structures Demanding

structures

Very demanding structures Demanding structures



114

Large dams Other dams

Hazard potential



115



116

Reporter: Chris Oosthuizen

reference www.dwa.gov.za/DSO.

current acceptable dam engineering practice

State/Provinces Law/ Act concerning dam safety Decrees etc. concerning

dam safety



117

Size class Hazard potential rating

The size class “large” should not be confused with the International Commission on Large Dams (ICOLD)

definition of a large dam.



118 



119

Reporter: Shin, Dong Hoon, Park, DongSoon

Act on Safety Management and Disaster Prevention of Reservoirs and Dams

Special Act on the Safety Management of SOC Facilities

on Safety Management and Disaster Prevention of Reservoirs and Dams

State/Country Law/ Act concerning dam safety Decrees etc. concerning dam safety



120

Safety Management and Disaster Prevention of Reservoirs and Dams



121



122 



123

Reporter: Juan Carlos De Cea

Synopsis:

Directriz Básica de Planificación de Protección Civil frente al Riesgo de Inundaciones

Synopsis:

Synopsis:



124

State/Country Law/ Act concerning dam safety Decrees etc. concerning dam safety



125

Dam CategoryRisk for Population
Essential

Services1
Material

Damages

Environmental

Damages

 are considered to be such which are indispensable for the performance of a 

population around 10,000 inhabitants (supplies and welfare, power supply, communications, transport, 

etc.).



126



127

Reporter: Badra Kamaladasa

State/Country Law/ Act concerning dam safety Decrees etc. concerning dam safety



128

Dam Owner Branch



129

Irrigation Department

Mahaweli Authority of Sri Lanka

CEB and NWS &DB



130

Provincial Councils



131 

Reporter: Maria Bartsch

State/Country Law/Act concerning dam safety Decrees etc. concerning dam safety



132



133



134

Reporter: Marc Balissat



135 

State/Country Law/ Act concerning dam safety Decrees etc. concerning dam safety



136 

)

Federal (cantonal) authorities

Expert or team of experts

Experienced engineer

Dam owner – dam guardian

D
e

s
ig

n

M
o

n
it
o

ri
n

g

E
a
rl

y
 w

a
rn

in
g
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Category Description Criteria
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139 

Reporter: Tuncer Dincergok

Country Law / Act concerning Dam Safety Decrees etc. concerning Dam Safety



140



141

Factor of Risk The Highest High Moderate Low



142



143

TOTAL FACTOR OF RISK = A+ B + C + D

TOTAL FACTOR OF RISK RISK CLASS COMMENTARY



144 



145 

Reporter: Alexander Karamushka

"(from 18.01.2001  2245-III )

State Law/Act concerning dam safety Decrees etc. Concerning dam safety



146 

Consequence

class

Basis for classification Failure

probability

,

number of people. 

Economic 

loss 

probability 

 (minimum 

wages) 

,

Class of objects 

Suspension of 

communications, 

traffic, energy and 

other networks 

functioning,  level  

Residing 

in the 

object 

Periodically 

being at the 

object 

Being outside 

the object 

CC3 More than 

300 

More than 

1000 

More than 

50000 

More than 

150000 

National 

significance 

State  5*10-5

CC2-1 from 20 to 

300 

from 50 to 

1000 

from 100 to 

50000 

From 2000 to 

150000 

Local 

significance 

Regional, local 5*10-4

CC2-2 from 20 to 

300 

from 50 to 

1000 

from 100 to 

50000 

From 2000 to 

150000 

Local 

significance 

Regional, local 3*10-3

CC-1 Less than 

20 

Less than  

50 

Less than  100 Less than 

2000 

  6*10-3
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148

Reporter: Bruce C. Muller / Brian D. Becker



149 

Agency Laws Date



150

 



151

Size classification Hazard potential classification

Hazard Potential High Significant/medium Low

 



152

 



153 

Reporter: Pham Hong Giang, Dinh Sy Quat

Country Law/Act concerning dam safety Decrees etc. concerning dam safety



154 

o

o

o

o

o
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o

o

o

o

o

o

o


