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NOTICE - DISCLAIMER:

The information, analyses and conclusions in tbisudhent have no legal force and must not be coreide
as substituting for legally-enforceable officialguations. They are intended for the use of expegd
professionals who are responsible to judge thetirmsance and applicability.

It is emphasised that the purpose is not to pregh@rbasis of a common legislation.

This document has been drafted with care but waataguarantee that it covers all aspects of theudsed
topics.

One must pay attention to the fact that the regmes only a summary of the legislation in use ache
Country. It is impossible to explain all the detaaihd the intricacies of the laws, standards, etc.

We decline all responsibility whatsoever for how thformation herein is interpreted and used.

Do not read on unless you accept this disclaim#éroui reservation.



Dam Legislation Report

2001 Report

A 2001 Reportvas prepared by a Working Group chaired by Patreelliou, composed of members
from 14 Countries, with the purpose of comparing ttam legislation in European Countries. It is
emphasised that the purpose was not to prepatetie of a common legislation.

The2001 Reportvas divided in two main parts :
— Description of the Regulations. The Group deciadefibtus on some pre-selected items.
— Comments on the similarities and differences.

Note: Germany has a federal organisation and allGerman states have their own legislation. The
requirements described in the report are thoskeeo$tate of North-Rhine - Westphalia.

In Annex 1some data about the dams in each Country wera,gaecording to the ICOLD’s Dam
Register.

2007 Report

A 2007 Reportvas prepared by a “scouting” Working Group chaibgdGiovanni Ruggeri, composed
of 4 Countries (France, Italy, Norway, Portug&iving the purpose of defining the activities to be
proposed for a possible subsequent “Legislatiojetbaimed to make available updated information
on “Dam legislation” in European Countries.

The frame of th001 Reportconfirmed as a valuable basic platform, was dyglevised:

— two additional “Sections” were introduced (SectigrSection 3),

— item “H —Dam Decommissionifigvas added in Section2,

- it was decided to annex the files of the legistatiimcuments (original language, English translation
if available).

The information relevant to the four Countries (e, Italy, Norway, Portugal) was updated.

2001 and 2007 Working Groups

Working Groups
Country
2001 2007
France P. Le Delliou Chairman P. Le Delliou
Italy R. Paolina, L. Tomasi G. Ruggeri Chairman)
Norway Traagstad T. Konow
Portugal F. Teixeira Direito J.A. Rocha
Austria R. Melbinger
Finland E. Loukkola, T. Majiala
Germany J. Kéangeter, K. Rettemeier
Netherlands Tj. De Haan, R. E. Jorissen
Romania D. Hulea
Slovenia A. Kryzanowski
Spain J.A. Herreras
Sweden A. Lindh
Switzerland H. Pougatsch
United Kingdom | J.A. Charles, R. Vincent




Dam Legislation Report

Updating process

* The activity of the 2001 and 2007 Working Groupsfomed the widespread interest for an
easy access to information on the dam legislatpplied in European Countries. A significant
evolution in dam legislation was also confirmed,daa “continuous” updating of the
information was therefore recognised to be necgssar

* Following the completion of the 2007 Report, the formation updating process is
therefore entrusted to the direct responsibility of the National Committees of the
European Club of ICOLD.

Note: the Annex 1 of th&®eport(“Data about Damy is taken — without any modification - from
the 2001 Report. It contains “almost static” infation, only marginally involved in an updating
process.



CURRENT UPDATING

Updating Date

Country 2001 : by Working Group
2007 : by Working Group
after 2007 : by National Committee

France 2015
Sweden 2015
Netherlands 2014
Italy 2014
Ireland 2014
Finland 2014
Switzerland 2014
Slovenia 2014
Spain 2013
Sweden 2012
Norway 2012
Portugal 2007
Austria 2001
Germany 2001
Romania 2001
United Kingdom 2001




UPDATING PROCESS — Notes

2011 - Switzerland confirmation that the information are still up-date
2011 — Ireland information that there is no Dams Legislation
2011 — Finland full updating

2012 — Norway:full updating
2012-Sweden full updating

2013 — Spainfull updating

2014 — Sloveniafull updating

2014 — Switzerland updating

2014 — France updating

2014 — Finland updating

2014 — Ireland confirmation of information
2014 — Italy: updating

2014 — Netherlandsupdating

2015 — Swederupdating
2015 - Francefull updating
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SECTION 1

Basic Legal Framework




FINLAND

Dam safety legislation covers all dams in Finlaaithough not all dams are classified. There are
some 420 classified dams in Finland.

The first Dam Safety Act and Decree were enactel®84. In 1985, the first guidelines for design,

construction, operation and inspection of dams ([Zafety Code of Practice) were published. The
legal framework for dam safety has been reformetl tae new Dam Safety Act was enacted in
2009 and the new Government Decree on Dam Safe2@10. In addition, the new Dam Safety

Guide is now on trial and will be published in 20The Dam Safety Guide will also be translated
into English and Swedish.

The Dam Safety Guide explains and describes theéents of the Dam Safety Act and the

Government Decree on Dam Safety more in detail. Ghgle contains recommendations on how
to meet the dam safety legislation requirements gimds some general guidelines e.g. about
planning, design, construction, operation, inspecéind maintenance of a dam.

FRANCE

According to legal point of view, the owner of andl#s responsible for any damage that the dams,
directly or not, can create in case of a problemident, failure or during normal operation. The
general obligations of the owner are defined in faws, especially a law on water, and laws and
decrees for public safety.

But the authority takes also his part to guarattieegeneral public safety and, for that, the auityor
(French government and its representatives) suges\the action of the owner for dam safety. For
some dams (industrial ones) there is also a cownfrdghe administration due to the concession
system.

The French regulation was largely renewed in 2007 particular a general degree of™1
December 2007) and later, following the general tamwater (December 2006) even if there are
not yet detailed prescriptions for dimensioning @oedception. The rules were modified in 2015
(decree of 19 May 2015). All the regulations can be found in t#onment Code”
(http://www.legifrance.gouv.fr/affichCode.do?cidText EGITEXT000006074220 State of art is
the main guide for the projects of new dams orctiecking of the safety of existing dams.

IRELAND

There is currently no specific Dams Legislatiorrgland

Dam safety practised are the responsibility ofdém owners

ITALY

The use of water by means of dams is regulateddsnaral Act issued in 1933, Royal Decree. n°

1775. The authority for the concession to the uswaier is currently assigned to the Regional
Administrations (Italy is subdivided in 21 regions)



The Owner has the legal responsibility for any dgenthe dam can create in case of problems,
incidents, failure or during its normal operation.

For the “large” dams” a national Authority is reggible of the technical evaluation and approval
of new projects, and supervise the actions of theeo for the safety of the dams in operation.
From 2003 to 2006 the Dam Authority was as an awtwus organisation (namedRégistro
Italiano Dighe - RID"); in 2006 it returned to be part of the Ministriytbe Public Works, as it was
in the past.

The “small” dams” refer to the Regional Authoriti@sd regional laws.

The basic legislation for the large dams is the rfD&egulation”, regulating the design,
construction and operation of dams. It is compadeado parts:

— Part |, issued in 1959, Regulation for the Design, Construction and Openatof Dams —
Part I”, DPR n° 1363) defining the general and administearules.

— Technical Rules for the design and constructiodashs: currently both the Technical Rules
issued in 1982 (updating the Part Il of the 1959 WRation) and the new Technical Rules
issued in 2014 are applicable (for a 18 months éxigtence period”). Projects under
construction, or already approved before the ddteerdry into force of the updated
Technical Rules, can be completed making referémdbe old Technical Rules until the
end of works and relative acceptance tests.

More recent national laws updated some parts of bhsic Regulation, and/or integrated it
addressing some additional specific subjects. Iiquéar in 1994 the Law n. 584 updated the
definition of the “large dams” (which refer to matal legislation and Authority) increasing the
lower limit of the basic dimensional parametersnfdeeight> 15 m, reservoir volume 1 Mn’).
Smaller dimensional parameters were used beforen(M0.000 r}).

In addition to Laws, legal directions concerningnsospecific topics are defined in “Circulars”,
usually issued by a Ministry. The Circulars havaierarchic level lower than Laws; in case of
discrepancies with a Law, the Law prevails.

The “Part I’ of the Dam Regulation (“General Rules”) is cuttgrunder revision. A final draft of
the updatedPart I’ was addressed in 2007 to the political authasife the issuing process.

There are no Guidelines/Recommendations withowat lelgligation.

NORWAY

Until the 1980s the safety level for planning, domstion and operation of dams was given by
technical standards and good engineering pradhcaddition there were specific requirements for
protection of hydropower facilities against wariaies, which also included many dams, given by a
Committee for Civil Defense for the Hydropower ®eanh Norway (KSFN). The first regulations
for dam safety in Norway were issued in 1981 withtus on technical requirements for
construction of dams. In the 1990s, requirementsdéom owner’s internal control, classification
and qualifications were introduced. In 2001, thgaldramework for dam safety was revised and 3
new regulations were issued with a legal basisénwater Resources Act.
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In January 2010, a new regulation on safety of danusother hydraulic structures was issued with
a legal basis in the Water Resources Act. Thislagign replaces the previous regulations issued in
2001 as well as requirements for protection of dagenst war and terrorist actions which had a
legal basis in The Energy Act and in the Civil Defe Act. All requirements regarding dam safety
have thereby been assembled in one regulationddine safety regulation of 2010. There are
requirements for qualifications (of dam owner pearsa, consultants and contractors), dam owner
organization (presence and responsibility of kenggenel), classification, design, construction and
operation. In addition to the dam safety regulabd2010, there are several technical guidelines on
dam safety.

The dam safety regulation covers all dams and appant structures, for all purposes (water
supply, hydropower etc), and also headrace turarelspenstocks for hydropower production. The
dams are classified in 5 classes according to cuesees in case of failure, and requirements are
given according to the consequence class. Thug,afdw requirements are given to dams in the
lowest consequence class (class 0), while mosireggants and also the most severe requirements
are given to dams in the highest consequence (@d&ss 4).

The Water Resources Act is approved by the Norwegiarliament, while the dam safety
regulation is approved by Royal Decree. The MigistrPetroleum and Energy is given the formal
responsibility of these, while the Norwegian WaRasources and Energy Directorate (NVE) have
the executive authority to administer the regulatidNVE are also responsible to develop
guidelines, which extend the requirements in tigeiliaion, and to supervise the dams and the dam
owners.

PORTUGAL

Dam safety has been a subject of concern for maaysy owing to the potential damage often
associated to scenarios of failure or to othelossraccidents. The first Portuguese legal document
dealing with dam safety dates from 1968.

At present the main binding document regarding dafety is the “Portuguese Regulations for the
Safety of Dams” (RSB), first issued as a Decree-rad990 and afterwards revised and re-issued
in 2007.

There are also codes of practice for design, coctsbn and observation and inspection of dams
(the one for the operation of dams has not yet Ipedgtished) for due and proper execution of the
above mentioned Regulations.

The mentioned documents are mandatory, and camstiéggal obligations for all dam owners
concerned within the scope of the Regulations.
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DAM SAFETY LEGISLATION

|
Regulations: ‘
Codes of Practice: ‘
RPB
NPB — CP for Design
RSB — Dam Safety Regulations NCB — CP for Construction

NEB — CP for Operation

EIROFPEAN CLOE OF ICCHYY - Des
Lpiidaticn Paciert — St i

RSB applies to a number of dams defined on thesbafsa dimensional criteria of dam heit
greater then 15m (“large dams”) or reservoir capagjreaer than 100.000 ® (10° mY).
Additionally, it also applies to smaller dams wigh high potential damage associated to
downstream inundation zone, in the event of andacti(Class |

RSB establishes the forms of controlling dam safeynely in th stages of design, constructic
first filling of the reservoir, operation, abandommbt and demolition, including in particul
surveillance and emergency planning measures. @thetspectrum of dams concerned, provis
for differentiating obligationaccording to dam size and potential damage araded

The Water Institute (INAG, I.P.), from the Ministof Environment, is vested with the role of D.
Safety Authority, having general competence in supmg Owners’ compliance with tt
Regulations.

For smaller dams a “Regulations for Small Dams’ly|

The Water Law incorporates in its provisions thedhorcompliancewith dam safety regulatior

SLOVENIA

The legislation covering the dam safety in Slovesiaery loose and scattered, however it
basic rules for both the planning process, asHeiconstructionand operation of dams and ci
protection in extreme situations. Area that is cmtered ly legislation is the decommissioning
dams.

Dam safety in Slovenia can be divided in 3 levsigictural safety (design and construction phe

operational safety and functionality (exploitatipimas,, in normal conditions), operation in extrel
condtions (emergency action planning and alarmi
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The basis for dam safety is given by two acts: Watg from 2002 (for operational phase) and
Construction act from 2000 (for design and consimacphase). Apart the two mentioned laws
there is also the Act of defence against naturdl @her disasters, which sets as obligatory the
elaboration of Emergency action plans. The actstimmeed above are accompanied by several
decrees-standards and rules that regulate mores@sedhe phase of design, monitoring and
elaboration of emergency action plans. Howeveretlieno act or regulation that ensembles all the
aspects of dams safety in one place.

The regulation that covers the part of spatial piag and the requirements for elaboration refers
also to medium and smaller dams, but the regulatibihe operational phase (operation and
maintenance) mostly applies to large dams, accgrthnold ICOLD classification (definition of
large dams used before 2011: dams higher than Ysindams higher than 10m with reservoir
exceeding 1million rf) spillway capacity 2000%s, dam crest longer than 500m). However the
extent of care can be expanded by rules for omeratnd maintenance which (according to the
water law) should be prepared for a single dam.

SPAIN

The main basic public safety around dams is cd¥asic guideline for civil protection against risk
of flooding (1994) whose main points are the classification of alind/ponds depending on the
potential downstream damages in case of failurmalfunctioning (A, B and C) and the need of
emergency action plans for risky dams/ponds (ABui&ms).

Furthermore, Spain currently has three dam safegulations Instruction for the project,
construction and operation of large darfi967), which applies only to large dams (H> 15m o
between 10 and 15 m and V = 100,000) wf private owners, th&echnical Regulation about
safety of dams and reservo({E996), which applies to large dams and damsi@led®n A and B
categories state owned, and since January 200&ntieadment of the Public Water Regulation,
which includes the need of developing three Safetshnical Standards which once approved, they
will be the only applicable regulations on danesaf

In the three cases, the dam owner is the main nsfe of dam safety.

And as complement to these three regulations, @ tdteight Technical Guidelines have been
developed by the Spanish National Committee ond-&gms, all of them representing the current
state of the art in safety, design, constructiah @peration of dams.

SWEDEN

Sweden has no specific law concerning dam safedthd®, several different statutes are applicable
to dams and dam safety issues. The most imporégutiations are found in the Environmental
Code and the Civil Protection Act.

The central principle in the Environmental Code tiet the owner of an enterprise shall
continuously plan and monitor the operations thhowsglf-regulation in order to prevent or
counteract harm to human health or the environmilet.is obliged to acquire the required
knowledge, investigate and evaluate the risksedl& the enterprise, draw up and follow routines
for self-regulation, as well as to take the measueguired and have preparedness in order to avoid
damage. The Owner is obliged to maintain the dadhimamloing this he shall use the best available
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technology and the precautionary principle. Shoaldam failure nevertheless occur, then the
owner is liable for damage caused by the dam filfithin this set of rules and regulations there
are also government ordinances concerning ownet&regulation and the role of supervisory
authorities.

In 2014 new legal requirements on dam safety wasdoced in the Environmental Code and a
Dam Safety Ordinance was enacted. The main rewdsmariude the introduction of a consequence
classification system, with dam safety classes AanB C, for dams based on an assessment of the
societal consequences of a dam failure. (Dam safags A — severe national consequences, B -
severe regional and local consequences, C — séweakconsequences from a societal point of
view in the event of a dam failure.) Furthermore thwners of classified dams are required to
establish and work according to a safety managermsysiem, to conduct safety reviews and to
submit annual dam safety reports and to pay anarfiee to the supervisory authority.

The aim with the Civil Protection Act is to giveus protection against accidents for people’s life
and health as well as for property and environnrettie whole country, taking local circumstances
into consideration. Dams and other facilities whaneaccident may result in serious damage to
people or the environment are classified as damgeractivities, with special demands on
emergency preparedness.

The power industry and the mining industry haventdrap technical guidelines for dam safety. The
guidelines address design, construction, operatioaintenance, surveillance and emergency
preparedness planning for dams. Guidance on dastysaiid dam safety management are set in
relation to the assessed consequences of a damefail
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SECTION 2

Basic Information

Dams subjected to Regulation
Entities concerned

Dam projects

Construction and first filling
Dams operation

The repair of dams

. Rules for the protection of the population

. Dam decommissioning
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A. DAMS SUBJECTED TO REGULATION

AUSTRIA

There is a Federal Water Law in Austria. All danpemating water, including of course river barrages,
subject to this law - i.e. the Water Authority (teeministration body enforcing the Law) authorises
construction and operation and also exerts supenvias to the state and behaviour of the dam aed th
owner's activities concerning dam safety.

FINLAND

The Dam Safety Act and Decree apply to all damd-imland regardless of its height. This includes
watercourse dams, flood embankments, tailings damdswaste dams that are used to impound liquids or
solids that are harmful or dangerous to healttherenvironment.

Dams are classified by the type of hazard they gaaeaccident occurs:

. Class 1 dam, which in the event of an accidenises danger to human life and health or
considerable danger to the environment or to ptgper

. Class 2 dam, which in the event of an accident nause danger to health or greater than minor
danger to the environment or to property.

. Class 3 dam, which in the event of an accident caase only a minor danger.

The dam safety authority makes a decision on thssification of a dam based on the documentation
provided by the dam owner. The classification is meeded if the dam safety authority considers timeat
dam does not cause any danger.

All dams, including non-classified dams, have tokbpt in such a condition that the dam is safe. ddua
owner is always responsible for the dam.
FRANCE
According to the law on water, an authorisatiorth®y administration is needed before constructioa d&dm
whatever its height may be. For that authorisatiotechnical file is presented by the owner.
However, the French regulation (decree of Decerbér) divided the dams into three classes (A, B@nd
according to the height H of the dam above growwelland the normal volume V of the reservoir. The
index C is so calculated :

C = H2 x V" where H is in meter and V in millions of cubic et
Class A : dams with H above or equal to 20m ant Wiabove or equal to 1500.

Class B : dams not in class A and with H betwe@m and 20m and with C above or equal to 200.

Class C : dams following one of the 2 conditions :
* notin class A and B and with H higher than 5m @nabove or equal to 20
* not in class A,B and with H higher than 2m and 5G000 m and with at least one inhabitant
within 400m downstream of the dam.
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When this is imposed by a special level of risle, #uthorities can modify the class of a dam. Funtloee,
dams higher than 20 m and with a reservoir abov80D5000 m (and other dams when needed) are
subjected to a regulation for emergency planning.

The inventory of the dams is still in progress éxsally for smaller ones). There are about 220 daihttass
A, 420 of class B, 2000 dams of class C and sedeatns of thousands of dams not classified buit Wit
above 2m.

GERMANY

As Germany is a federal republic each state haswts "Law of Water". The following explanations are
exemplary limited to the state North Rhine-Westgh@RW) as for this review not all of the 15 statan

be considered.

The "State Water Law" covers dams defined by heaglitvolume, e.g. h > 5 m and V > 100,000 m3 fer th
State of NRW. Furthermore the state of the artpi@nning, construction, maintenance and operaton i
defined in the "Law of Water". The Law defines diferent types of dams (figure 1). All states ddes the
DIN 19700 and additional guidelines as state of dlite For the technical requirements the DIN 19700
distinguishes five types of dams but does not ohela restriction by height or volume (figure 1). A
classification (e.g. according to risk) does nasex

TYPES OF DAMS
State Water Law (NRW) DIN 19700
legal requirements technical requirements

h>5mandV > 100.00 m® all dams
. Type 1 : dams and weirs . Part 10 : all dams *
. Type 2 : tailing dams (within waters) . Part 11 : reservoirs
. Type 3 : similar safety measures like type 1 . Part 12 : flood control reservoirs
. Type 4 : flood control reservoirs . Part 13 : weirs
. Type 5 : pumped storage reservoirs . Part 14 : pumped storage reservoirs

(upper reservoir)

. Type 6 : tailing dams (outside of waters) . Part 15 : tailing dams

* Part 10 refers to the section number 10 of the standard DIN 19700.

ITALY

The “large dams” subjected to the national Dam Atith are defined by the following dimensional
parameters: height 3H15 m, or reservoir volume /1.000.000 i The dam height is the difference
between the elevation of the crest and the elavatib the lowest intersection point between the
upstream/downstream face and the ground level.

Before 1994, lower dimensional parameters were (5@, 100.000 A.

Smaller dams

The responsibility for smaller dams is assignedh® Regions (Italy is subdivided in 21 Regions)eTh

situation is consequently not homogenous. Some dReghave defined their regulation (both General
Directions and Technical Directions). Other Regiblasen’t done anything, yet. In some of the rediona
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Regulations issued till now, some criteria relatedhe “risk level” (just in terms of “consequendasthe
exposed downstream areas”) are used, while theyotalty absent in the current national regulatfon
large dams.

NETHERLANDS

In the Netherlands the vast majority of dams avedlprotection structures. Depending on the naifithe
threat, where a distinction is made between lafggnovater bodies and more regulated bodies of sater
these flood protection structures are divided tnto classes :
» primary flood protection structures of nationalkirst (about 2500 kilometres in length, varying in
height (above mean water level) from 3 to 13 mett884b) ;
» secondary structures, mostly smaller dikes, ab800Q km in length.
The latter class is not considered in this paper.

The Water Act (2009) integrates a range of formatewrelated legislation including the Flood Defesic
Act of 1996. In relation to water defences, the &/act contains an Annex with an overview of prignar
water defences, and sets conditions for the prirfl@ogl protection structures in terms of the resploifities

of the authorities involved, the safety standartte regular safety assessment, the procedure for
reconstruction of structures and the framework fioancing of reconstruction and maintenance. The
contents of the Annex will most probably changehwitshort notice because of a safety standard epdat
(standards in terms of flooding probabilities ratthen water level exceedance probabilities, afetniag to
dike stretches rather than full dike rings to alkmwdifferentiation).

Primary water defences (including large dams) widichctly protect the hinterland, are directly gsgid a
safety standard from the Water Act. For (mainlyuaghe) dams which separate two water bodies, it
generally has been not the Water Act itself butthderlying regulations which assign the safetpdaads.

The Netherlands has only one large dam which isassigned (and does not serve) as a water defence
properly speaking: the ring dike surrounding theséloog sludge depot in Lake Ketelmeer, between the
Dutch towns of Dronten and Emmeloord. For this ipalar dam, the General Provisions Act on
Environmental Law is the most relevant, togethehwie Environmental Management Act and the water-
quality related parts of the Water Act.

NORWAY

The dam safety regulation is valid for all damsNarway, independent of the purpose of the dam, but
requirements are to some extent adjusted to theeqoience classes. Thus the most severe requireanents
given to dams in the highest consequence classwethyr, for dams and waterways in the lowest
consequence class (0) only a few specific requintsnare valid, for example requirements about
classification (chapter 4), safety measures rel&edublic traffic on and around dam sites (8§ 7aéy
reporting of accidents (§ 7-11).

Dams impounding a reservoir volume < 10.000AND with a dam height < 2 m are automatically plc
in consequence class 0 (minor consequences). @@l atlams have to be classified based on an assessine
failure consequences, in one of the classes, 0l&g<gt. Class 0 represents minor failure conse@gerithe
criteria for class 1-4 are given in the table below
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Criteria for assessment of danger to life, prgparnd environment
Consequence class Housing units Infrastructure drPtypnvironment
4 >150
3 21-150 Road/railway with | Extensive damage to
heavy traffic, other very important
infrastructure of very environmental
high importance to life values/property
and health
2 1-20 Road/railway with Extensive damage to
medium traffic, other important
infrastructure of high environmental
importance to life and values/property
health
1 <1 Road with less traffic Damage to
other infrastructure of environmental
importance to life and values/property
health

The dam owner is responsible for proposing a clas®every dam or waterway (penstocks or headrace
tunnels to power plants), and NVE is responsible dontrolling the classification documentation and
approve the class. The dam owner has to evaluate dicect consequences to life, property and the
environment, as well as any secondary effects ftamdam break flood.

Today (2012) the public dam register contains @@atapproximately 3100 dams, whereof 341 dams are
large dams (h>15 m). Approximately 370 dams atderhighest consequence classes (class 3 and 4).
Approximately 150 dams in the register are notsifeesl yet, and many of the small dams in Norwagy ar
still not included in the register (but they wiligibably be put in class 0).

PORTUGAL

The “Regulations for the Safety of Dams” (RSB) agplo:
a) dams with more than 15 metres of height, medsiuoen the lowest part of the general surface ef th
foundations to the crest;
b) dams with a reservoir capacity of over 100.060 m
c) smaller dams presenting a high potential damaageciated to the downstream inundation zone (Class

1)
Smaller dams

The “Regulations for Small Dams” applies to theigiesconstruction, operation and observation of the
small dams not subjected to the above mentioned RSB

For dams with less than 8 m of height the Authomtgy accept that compliance with some of the
dispositions of the Regulations may be overruled.
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ROMANIA

The legislation contains specific rules accordm¢hie class of the dams

Class Height (m) Volume (hnv)
Class 1 h> 100 V >500

Class 2 25< h < 100 | 20< V < 500
Class 3 10< h < 25 1<V <20
Class 4 h<10 V<1

SLOVENIA

There are three official categorizations of dams.

The first categorization is brought up by Regulatmn the classification of structures and factitiaf
national importance (Official Gazette RS No0.119/P0and it applies to dams in design phase - more
specifically to placement of the dam into spacevifenmental issues and impacts) and extent of sacgs
preliminary research and studies. The categorizaiters to dams and to dykes.

Dams:
Very demanding structures Demanding
structures
H> 10m | with crest length L>50m All the dams a
H> 4m | with storage capacity exceeding 100.000 m water retaining
and: with exceptionally difficult or problematic structures which
foundation conditions don't apply with
which can threaten populated areas, Important | the listed
public transport ways, utilities and energy conditions for
infrastructure or good ecological status of areas large dams
downstream the dam
Dykes:
Very demanding structures Demanding
structures
H> 10m with crest length L>50m All the dams
H> 4m With storage capacity exceeding 100,000 m | and water
and: with exceptionally difficult or problematic retaining
foundation conditions structures which
H>2m Failure can threaten populated areas, importanglon't apply with
and: public transport ways, utilities and energy the listed
infrastructure or good ecological status of areasconditions for
downstream the dam large dams
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The second categorization defined by Regulatiorclassification of very demanding, demanding
and simple engineering structures, about the cmditfor construction of simple engineering
structures that do not need building permit andualtee type of construction works that are in
reference with structures and appurtenant landg@ffGazette RS No.114/ 2003 and completion)
refers to extent of elaboration in design phasepecifically to accuracy of elaboration and
requirements for the design documentation and gije

Very demanding structures Demanding structures

H> 10 m | For earth fill dams with crest length| All the dams and water

and: L>250m retaining structures which
Concrete dams with crest length don't apply with the listed
L>50m conditions for large dams
All dams with crest length L>300 m

The third classification is presented by The FornYargoslav monitoring and surveillance
regulations — the classification is derived frontegarization but is also taken into account by
Protection against natural and other disastersltatfers to operational phase and to Emergency
preparedness:

Large dams Other dams

H>15m All the dams and water
H>10m | Length of the crest L>500m retaining structures which
and: Volume of reservoir V>1.000.000°m don't apply with the listed

Spillway capacity @>2.000n/s conditions for large dams
Special foundation conditions
Special design

SPAIN
Dams/Ponds covered by the new legislation are:

Dams/Dikes of ponds of height (H, above foundat®i m or dams/dikes 18 H 2 15 m and
volume of reservoiz 1 Mn¥

SWEDEN

The Environmental Code applies to all dams irrebpeof size, purpose and consequences in casarof d
failure. In 2014 new requirements were introducaddams with a minimum height of 5 m and/or dams
where a dam failure would result in the releasd@d.000 m3 of water, tailings etc. For these th@ew
should give an assessment of the consequencesuoé fio the supervisory authority, who should decif

the dam should have a dam safety class or not.

Classification of existing dams is currently an oimg process 2015-2018. Additional requirementghin
Dam Safety Ordinance apply to classified dams. Skeekraftnat (the national authority for dam sgféiys
issued regulations and guidance on consequencesassat and classification, and will issue reguretiand
guidance on the new requirements on classified dams

In total there are some 10 000 dams in Sweden.about 500 dam facilities a dam failure would regul
significant damages such as loss of human life la@alth and/or serious damage to the environment,
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infrastructure or services vital to society andf@jor economic damage. These dams will be assigrmzan
safety class A, B or C. A large majority of thesemd where a dam failure could result in major
consequences belong to enterprises within the pydver and mining industries.

According to the Civil Protection Act special reguments are put on establishments where the activit
implies a risk that an accident will result in sels damage to people or the environment (dangerous
activities). About 100 dam facilities (with onermonre dams) are classified as such.

SWITZERLAND

The dams subjected to the supervision by the "Aitth@f surveillance” (Confederation or cantons)
correspond to the criteria :
h=10m
or
h=5m and V= 50,000 m
or
important danger for people or goods.

Are not subjected to inspection dams for whiclsishown that they don't represent a particular elafoy
people or goods.

UNITED KINGDOM

The “Reservoirs Act” of 1975 concerns all dams vétkiolume above 25,000 m3. Special rules are applie
to canal banks, quarry tips and effluent waste.
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B. THE ENTITIES CONCERNED

AUSTRIA

a) Administration
These are three levels or stages of authoritiexr@nf) the Water Law :
» Supreme Water Authority (Federal Minister of Agitave and Forestry) :
o fordams h > 30 m (h: height above foundationlleve
or V>5hm3 (V .... reservoir volume)
o for river barrages on the River Danube
o for measures affecting severely the water affdifer@ign countries

* Provincial Governor for most of the other dams

» District Authority for structures of minor importeg.

The Austrian Commission on Damsis a board made up by renowned experts of all gliseis involved in
dam engineering. The main task of this group igit@ expert judgement on dam projects — especially
concerning safety. Furthermore it provides the pemknd for the work of the Federal Dam Supervisory
Section.

The Federal Dam Supervisory Sectioris an office established within the Federal Ministf Agriculture
and Forestry working on behalf of the Water Autho(ies). It examines the owner's annual safetyntsp
and carries out inspections on site. (scope : deithsh > 15 m or V > 500,000 an

Dam Supervisory Officers are especially appointed by the Provincial Govesnoo carry out checks
periodically.

Civil protection measures or programmes are enfbbgeprovincial and district authorities.

b) Owners

Primary responsibility for dam safety rests wite tthwner of the plant (appropriate monitoring, mamance
and provision for emergency measures). In casedainawith h > 15 m or V > 500,000spit is especially
for this task that he has to appoint qualified Icemgineers who also must be vested with apprapriat
executive powers in order to be able to take alisnees necessary in the interest of safety - tlari'Bafety
Engineers”

c) Civil engineers
Special qualification of engineers who are in ckanfjydams is considered important. However thereis
formal approval, except for the “Dams Safety Engisé

FINLAND

a) Administrative organisation
The dam safety authorities are the following:

. The Ministry of Agriculture and Forestry is reggible for the general steering, follow-up and
development of activities under the Dam Safety Act.
. The Centre for Economic Development, Transpod #re Environment (ELY Centre) which is

competent in dam safety matters functions as the sidety authority. There are 15 ELY Centres indfid
and the dam safety supervision is centralized lieetliegional centres, the ELY Centres for Hamen#ai
and Lapland. They officially supervise all aspesftdam safety, except rescue procedures.
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Regional rescue authorities:
. Rescue services.

b) Owners
Owners have total responsibility for their damse Dwner of a dam is obligated to know the regutetio
concerning his dam, and on his own initiative, eashat they are followed.

c¢) Civil engineers

There are no formal competence requirements spaltyfifor dam design engineers. According to thenDa
Safety Act a person who is the designer of the staottures and a person who is responsible for the
operation, monitoring and inspections of the daalls¢tave sufficient expertise in dam safety mattére
type of the dam and the hazard it may cause mustidea into account.

FRANCE

a) Administrative organisation
The Ministry of Ecology, Sustainable Development d&nergy (MEDDE -http://www.developpement-
durable.gouv.fiy has the responsibility for the safety of dams.

An ad hoc committee with highly qualified and indagent experts gives an opinion on projects comgrn
new dams or repair of dams higher than 20 m abloweytound level. Its opinion is also required feenry
subject of general interest.

The inspection of the administration is organised aegional level in so-calleRegional Direction of
Ecology, Planning, Housin(PREAL, in French).
The civil defence prepares the emergency plansidsd with highest dams.

b) Owners
Some companies own a great number of dams (edpeElattricité de France); however there are many
small owners (manufacturers, cities, unions of faghtoncerns,...).

c) Civil engineers
Since 2010, there is an official procedure for digattion of engineering consulting firms dealingthv
dams. The ministry delivers an agreement for sjeaiftivities defined by the Environment Code.

GERMANY

a) Administration organisation
In NRW the "Ministry of Environment, EnvironmentBlanning and Agriculture” (MURL) is the supreme
water authority which has to be informed by thesdimate water authorities and technical department

According to§ of the "State Water Law" the regional administmat{opper water authority) is the enforcing
supervisory authority. In detail the supervisionidies

» State Environmental Authorities (all reservoirseptcfor tailing dams)

» State Mining Authorities (tailing dams)

b) Owners

Water associations and in some cases private eisegmwn dams. They have the whole responsibiling
operators set up a safety report every year anohisuioto the appropriate authority (State Envirental
Authorities or State Mining Authorities). The opens have to guarantee that the dam is operated by
gualified staff.
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c¢) Civil Engineers
There is no formal approval for engineers dealirith vams. However it is very important to appoint
professional qualified engineers with dam projects.

ITALY

a) Administrative organisation
The following main organisations are in charge arihg:

* National Dams Authority (named in the pasietvizio Nazionale Dighethen “Registro Italiano
Digh€’): examination and technical approval (after th@nen of the Superior Council) of projects
relevant to large dams; survey of the construcgiod first filling phases; supervision of the sultegice
and control activities carried out by the ownerinigithe operation, evaluation of the results oésafe-
assessment for existing dams; evaluation and appofvwehabilitation or repair works; supervisioh o
technical activities related to the preparationeofiergency plans; participation to the updating of
Regulation and technical standards.

* Regional AdministrationsApproval of the concessions. Approval of projectgoiving “small dams”.
Supervision of the activities relevant to the camstion and operation of “small dams”.

» Commission of acceptance: During and at the ertthf construction: verification of the compliance of
the dam with the design; examination of the danabielur during each stage of the first filling. The
commission gives the final test certificate for tlean operation.

The Civil Protection Authorities are in charge loé tmanagement of possible emergency situationsfand
the rescue of the population in case of incidents.

b) Owners

About 60% of the Italian dams are owned by privataers (including Enel, the main Italian dam owner)
The remaining dams are owned by public entitiedbl{pu'Consortiums" or Companies, Municipalities,
State).

The ltalian dams are about 550, considering thtileuader construction. The distribution of thends
among various uses is the following:

— Enel (hydroelectric owner) : ~ 40% of the Italisamub

— Other Hydroelectric Owners . ~ 20% of the Italdams

— lrrigation : ~ 25% of the Italian dams
— Potable Water Supply i~ 5% of the Italian dams
— Other Uses : ~ 10% of the Italian dams

c¢) Civil engineers

For each large dam in operationRe’sponsible Engineéemust be appointed by the owner. He is responsible
for the safety and the proper operation of the ddencan be a professional, or an engineer belortgitige
dam organisation. Each six months, the owner mmeistend to the National Dam Authority@ettificatior'
issued by the Responsible Engineer which assesceaditions for the dam, the diagrams of thénma
monitoring measurement data are annexed toGedification’

There is no formal approval by Authority for engéne dealing with dams.

NETHERLANDS

a) Administrative organisation
The primary flood protection structures are mostignaged by local authorities, regional water autiesr
formally called water boards. The water boards, a@atically elected bodies with the equivalentistads a
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municipality (presently 23) have the authority &ise taxes on the inhabitants of the low lying paddfor
maintenance and construction of the structures.

The national Inspectorate of Environment and Trartsipas the supervision over all aspects of Flomk R
Management by the water boards.

The national government, more specifically, the istiy of Infrastructure and the Environment, has th
overall responsibility for Flood Risk Managementie Netherlands, both for policy, policy implemeian

and inspection. The ministry issues the safetydstats for primary flood defences, and the hydraulic
boundary conditions associated to the safety stdedaand makes sure guidelines for design, safety
assessment and maintenance are made availablsf ptomoting (and providing significant funding Yor
research in the fields of dams and flood protectibne ministry is also responsible for environménta
legislation.

The department in charge with the policy implemgotaand other actions on a national level is the
Directorate General of Public Works and Water Ma&magnt, also known as the “Rijkswaterstaat” (or
briefly: “RWS”). Most of the large dams (especiathe estuarine storm surge barriers) in the Nethdd

are owned and maintained by Rijkswaterstaat. Rigiterstaat also maintains the coastline by sand
nourishments. The maintenance of the adjacent vagtemces (dunes, dikes, structures) is generadly t
responsibility of the water boards.

b) Owners

Flood protection in the Netherlands is a public terxatThe majority of the flood protection structsirs
owned by the local water boards or the ministryvd®e ownership of flood protection structures hoeeres
possible, but the owner has to comply to regulatimsued by the local water board or the ministry.
Maintenance responsibility and (sometimes privagenership ownership may be separated, but this
situation is mainly restricted to small (and se@mjistructures, rather than large dams.

NORWAY

a) Administrative organisation

The Ministry of Petroleum and Energy is responsibtethe publication of dam safety regulations, lelhe
Norwegian Water Resources and Energy DirectoratéEjNave the executive authority to administer the
dam safety regulation. This includes approval ahnpl for construction and rehabilitation, approvél o
reassessment reports, and supervision of constnyabperation and maintenance of dams and hydraulic
structures. NVE is also responsible for giving mfiation about dam safety and legal framework, amd f
developing regulations and guidelines for dam gafetiblic supervision of dam safety in Norway hasrb
performed by NVE since 1909. Today (2012) there2drelam safety officers working all over the countr
located in the main office in Oslo as well as ia fregional offices of NVE.

b) Owners
The owners have the overall responsibility for daen safety. The main owners in Norway are hydropowe
companies, industrial companies and municipal{iester supply).

c¢) Civil engineers

Each owner must employ a dam safety engineer wadsa formal approval from NVE. For owners of high
hazard dams the engineer must be a civil engingbranmaster degree. The dam safety engineer ragst a

take a 10-day course on university level. The airas emphasis on design, planning, constructidn an
operation of dams and appurtenant structures. Aegolexam from this course is a criterion for public
approval of engineers in charge of the overalltgasédams.

Civil engineers (consultants) working with dam desand reassessments need an approval from NVE. The
are approved for specific fields;

1. Concrete and masonry dams

2. Embankment dams

3. Gates, valves, penstocks and other appurtenactistes

4. Flood hydrology
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5. Hydraulics for dams and spillways

PORTUGAL

a) Concerned entities
The entities concerned with the control of dam tyadiee:

» Owners, which have overall responsibility for thent;

e Water Institute (INAG, I.P.), from the Ministry dEnvironment, that acts as Dam Safety Authority,
having general competence in supervising the owe@rpliance with the Regulations.

* National Laboratory of Civil Engineering (LNEC) ahprovides the Authority with technical suppont fo
chosen dams of Class | (high potential damage);

* National Authority for Civil Defence, regarding tpeeparation of emergency plans;

+ Dam Safety Commission (CSB), that analyses theati@ortuguese dam safety progress, at least once
a year, and gives its view on owners’ complainsuauthority decisions.

b) Owners
The main owners are the following:

— Energias de Portugal (EDP) — private company, owhé#re largest hydropower dams;

— Ministry of Environment;

— Ministry of Agriculture and Irrigation Associationsfor irrigation dams;

— EDIA - public company, owner of the multipurposéame of Algqueva (irrigation,
hydropower, water supply, tourism), that includes largest Portuguese reservoir (Alqueva
dam) and other dams;

- Aguas de Portugal (AdP) (public company) and Myptities — for urban supply dams;

— Other private owners — namely for smaller damsi¢atiure, other purposes).

c) Civil engineers
Under RSB each owner must have a technical peesponsible for dam safety, submitting his appointme
to the Authority.

ROMANIA

a) Administration organisation

The organisation is governed by several laws whieh planned to be modified. The coordination of the
administration is the National Commission for trede®y of Dams which is a part of the Ministry of Wig
Forest and Protection of the Environment.

The supervision of the dams is done at a centval lar by local authorities.

The Department of Mines has a particular respolitgifor tailing dams.

b) Owners

Almost all the large dams in Romania are the canoétwo companies :

* Romanian Electricity Authority (RENEL)
* Romanian Water Authority (APELE ROMANE S.A.)

These companies have their own commission for skessment of the safety of dams. The commissions
develop internal standards for design, constructiperation and survey of dams.
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SLOVENIA

a) Administration organisation

Two ministries are involved in dam safety:
* Ministry of Agriculture and Environment
* Ministry of Defence

The Ministry of Agriculture and Environment (MAE) is éhsupreme water and natural resources authority.
The MAE appears in role of the owner and in roletlué auditor for projects and of the supervisor
(construction) and it gives the consent and comastifor all types of usef land and water. But the phases
are controlled by different bodies within the samiaistry.

The Supreme office for water resources gives timseat and permits for use of water.

The Department for water found is the entity thadesars in role of the investor for the most impatriaater
infrastructure projects.

The external supervision of the projects and desanbe performed by different groups of expertiwi
the Ministry of Agriculture and Environment — thgsoup reviews the projects, the application of giptes
defined by laws and the fulfilment of the requirertsefor projects defined by laws, and regulations.

The investor has to engage a team of independgrngsors, which controls the construction and the
realisation of a project, but an additional extésupervision is normally performed also by thepkstorate
of civil engineering.

The Ministry concedes the management of construdteds to concessionaires (private or state owned
companies).

Procedures and activities defined in instruction dperation, maintenance and monitoring are applied
However there is no quality supervision of reguénd periodical reports. Furthermore, the safety
reassessment is not obligatory by law, therefaierarely performed.

The Ministry is also in charge of legislation -pioposes new laws and regulations or modificat@nofd
ones to the parliament orggrnment.

b) Owners

The dams are mostly owned by the state (only fesvaarned by private companies or municipalities).
According to the law (Construction act and Watd) &te owner is responsible for dam safety, bunst
cases the management and operation is entrustdiffécent public and semi-private companies (Hydro
power companies and Water management companiesgeTtompanies take care of the operation and
maintenance of the dams as well as of the mongorin

The procedures mentioned above and smaller refurigiat works are normally performed by different
sectors of the same company (visual inspectiongpeeent tests etc.) and in part by specialized aiting
companies (geotechnical inspections, specializetirals of the equipment etc.). The coordinatiorthefse
inspections is organized by the company respondinemanagement of the dam. The supervision of
performance of a dam (monitoring, operation) ismalty performed by appointed engineer. The comanie
who manage dams for hydropower purposes often engeigrnal companies.

The operation, maintenance and monitoring of danasganized and performed in accordance to Regulati
for operation and maintenance of a dam, which msprdsory by the Construction act.

c¢) Civil Engineers

There are no special requirements for the engirmecesmpanies who are managing or designing thesdam
The only requirement is the license for Indepengbeafect manager and at least 5 years of experidiae
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the engineers who are in charge for the operatigheofacilities, the acquisitiolicense for operators of the
water infrastructure (according to the nationalatmnal Qualifications system) is compulsory.

SPAIN
a) Administrative organisation

The supervision of dam/pond safety depends on wiheralam/pond is located. Generally speaking, dam
safety is a responsibility of the Ministry of Aguiture (Department of Water Affairs/Dam safety offj,
which represents th®uthority”. Autonomic governments are in charge of pond gatait also of dam
safety when they have competences on water affairs.

Ministry of Interior is in charge of public safetyound dams/ponds and on emergency preparedness.
b) Owners

Dam owner could be the public administration orudblig or private company with a concession or an
authorisation according to the dictates of the waté

The owner is always the main responsible of the/dant safety during all the stages of its life.

c¢) Collaborating Entities

According with the new standard (2008), CollabagtEntities on dam and reservoir safety, are pulic
private companies that, by obtaining the correspantitle, are authorized to work with the public
administration in dam/pond control safety tasks.

SWEDEN

a) Administrative organisation

The entities concerned with the supervision of dafiety in Sweden:

» Svenska Kraftnat (Swedish National Grid) has thecfion as a national authority for dam safety. The
tasks include promoting dam safety in Sweden, gdtin research, development and capacity building,
and acting for emergency preparedness for danréadlufloods. The role is also to provide supeorisi
guidance on issues related to dam safety to thermalg supervisory authorities - the county
administrative boards. In practice supervisory goik includes development of uniform routines for
dam safety supervision, to coordinate, follow-uml @valuate the supervision as well as to provide
advice and support to the regional supervisoryaiites.

e The 21 county administrative boards are the operasupervisory authority for water operations,
according to the Environmental Code, and dams ard dafety are part of this. The supervision
comprises among other things to check that thelatmy framework and the terms of permits allotted
by the Environmental Court are adhered to, thabastare taken by the owner/operator when necessary
to improve safety. The county administrative boaads also assigned to supervise the compliance of
the municipalities with the Civil Protection Act.

* The approx. 290 municipalities are responsible gtamning for and providing rescue service for
example concerning flood situations caused by dailaré or heavy rainfall. The municipalities are
responsible for supervision of the dam owner’s d@npe with the Civil Protection Act for dams
classified as dangerous facilities.

River groups constitute a regional network for taeted rivers, linking all organizations involved or
affected by water regulation and floods. The maartipipants are the county administrative boards,
municipalities, water regulating enterprises, dammers, emergency service centres, the National Raodd
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Rail Administrations, Swedish Meteorological anddylogical Institute etc. They constitute an impaoitt
element in the development of regional network$orination exchange and competence in respect of
floods, dam safety and emergency preparedness.

b) Owners

The owners have overall responsibility for theimdaincluding a strict liability for consequencesdaim
failure. The main dam owners in Sweden are hydr@paempanies. Mining companies are also important
dam owners. The trade organisations SwedEnergy gpavdustry) and SveMin (mining industry) have
important roles in supporting their member compsmigh guidelines, research and development, etturcat
etc.

c¢) Civil engineers

There is no formal approval by Authority for enggne dealing with dams. According to the industry
guidelines for dam safety the dam owner should impodam safety engineer with appropriate thecaéti
and practical education, as well as experience fsonking with dams, for each dam. Appropriate edoca
and experience is also required for e.g. consgtappointed to carry out surveillance activitieshsas
inspections and periodic dam safety reviews.

SWITZERLAND

a) Administrative organisation
The Federal Office of Energy (Dams section) attetadshe enforcement of the ruling on the safety of
accumulation works and carries out the actionstotlwthe Confederation is directly responsible.

The Confederation carries out the surveillancecotinulation works :
» with a height above 25 m

» higher than 15 m and with a storage capacity abov@00 m3

» higher than 10 m and with a storage capacity ak6@000 m3

» with a storage capacity above 500 000 m3

The cantons carries out the survey for the othewraalation works.
The administration can resort to independent egdrthe owner's expense.

The civil defence is consulted for alarm systentse Toncern with defence has an important impathef
legislation.

b) Owners

The majority of the dams covered by the legislatiame hydroelectric purpose.

The owners can be private or semi public comparesne installations are the property of industrial
companies, cities, cantons, etc..

c) Civil engineers

There is no official approval of design companiékwever the owners must call on experienced
professionals each year and furthermore on recedrspecialists, independent of the owners, forddras
subject to five year appraisals.
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UNITED KINGDOM

a) Administrative organisation

The Department of the Environment Transport andRagions (DETR) is responsible for reservoir safety
legislation. The DETR has a reservoir safety reteqarogramme of which a principal objective is the
publication of engineering guides.

The supervision of the activity of the owners is tble of local authorities. They can require repairks to
be carried out by the owner. They have a regisiethe dams and a file for each of them.

b) Owners
They are usually also in charge of the operatidre ®perator is responsible for the safety of tha.dde
must employ qualified civil engineers for all thages of the projects.

c) Civil engineers

After consultation with the Institution of Civil Eineers, the Secretary of State for the Environmegikes
appointments to panels of qualified civil engindersa five year period. The four panels are :

* All reservoirs

* Non impounding reservoirs

* Service reservoirs

* Supervising engineers.
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C. DAM PROJECTS

AUSTRIA

According to the Water law :
» Public interests (especially with a view to safetgyl rights of third parties must not be violated
* Plants have to correspond to the current statieeo@itt and have if necessary to be adjusted acgbydi

The approval procedures are the following :

» Water Rights Hearing including all parties involyedamination of the project is carried out by expe

* In case of dams with h > 15 m or V > 500,000amin case of special foundation problems, loads o
stresses or in cases of unusual design or consmuttchnique, an expertise of the Commission on
Dams is mandatory

» Decree of approval, stating the special conditiwhgch will have to be kept during construction and
operation of the dam.

As design and operation must correspond to thesptigtate of the art and current engineering magcti
there are very few written technical rules (rulesaerning evaluation of seismic stability of danml a
concerning stability evaluation of embankment daange been issued, but are not directly part ot twe).

The task of safety assessment mainly lies with lgebpving an excellent professional knowledge and
profound experience “expert principlé.

FINLAND

According to the Dam Safety Act, the dam safetyinegments under the Act must be taken into accandt
presented in the plan and design prepared forihgild dam. In a permit application, the dam owrells
describe, in sufficient detail, the potential daawdrd and its impact on dam dimensioning and design
criteria. When resolving a matter concerning thestmction of a dam, the permit authority shalluest a
statement from the dam safety authority concerttiegfulfilment of the dam safety requirements ldgvn

in the Act.

The hydrological design of a watercourse dam (aeBapd) depends on the classification of the dalass
1 dam with a return period of 5000-10000 yearsscladam 500-1000 years, class 3 dam 100-500 years.

The structural stability of a dam and the functignand dimensions of the structural components st
sufficient to ensure the safety of the dam in pktrational situations. Effective transport conrawito the
dam must be available. And the possibility for daraintenance also in case of flood and dam accidents
must be planned and ensured. The dam owner musiitsihie plans of the technical safety requiremenis

of the first filling of the reservoir to the damfety authority.

The dam must be classified (based on the hazadljmamitoring programme must be approved by the dam
safety authority before the dam is in operatione Diwner of a class 1 dam must prepare a more ekktail
dam break hazard analysis and the emergency qitiarfor a dam.

In addition to the Dam Safety Act:

» the provisions of the Water Act and under it gdplconstruction in watercourses

» the provisions of the Environmental ProtectiontAand under it concerning the prevention of
environmental pollution and the provisions of thasté Act and under it on preventing and combating
the risk to health and the environment arising freastes apply to waste dams

» as regards mine safety, the provisions of theimgi\ct and under it also apply

» the provisions of the Land Use and Building Aohcerning the permits required for building actest
structures and other action apply to dams.
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FRANCE

There are not yet definite rules for the desigmrdations of dams (loadings, resistance,...). filéned to
publish a new version of the legislation with sooffecial rules for loadings.

The projects involving the highest dams (more tB@Bnm above the ground level) are examined by the
Standing Technical Committee of Dams. The conchssiof this Committee and the publications of the
CFBR (French National Committee on Large Darhtp://www.barrages-cfbr.g@constitute the state of art
which creates informal design rules and avoidsteviness of a regulation.

The projects submitted to the Committee must ineladccertain number of headings (geology, earthquake
floods, materials, risk assessment...).

Following the examination by the Committee, thedihre approved by local authorities or by the stiyi

GERMANY

The MURL by decree established the following techhstandards as state of the art :

* DIN 19700 (Dams)

* DIN 19702 (Stability of solid constructions in watngineering)

* Guideline 222/1991 (measuring and control instrusjerof the DVWK (Deutscher Verband fur
Wasserwirtschaft und Kulturtechnik e.V.)

Dam projects are approved by the MURL. Constructibrst filling and operation require a state
authorisation. The planning process includes enwiental impact assessment and planning permission
hearings. The DIN 19700 provides additional detdlilgis technical requirement will be published in a
revised edition soon.

Dam construction, maintenance and operation hawe toarried out according to the state of the atthe
minimum. If a dam does not correspond these reangings, it is to be adapted (adaptation commandofent
the operators).

With regard to the technical requirements, detaildensioning rules exist for every type of dame TN
19700 (part 11) distinguishes loading conditions vesll as different abutment states. Furthermore
earthquakes are taken into account (DIN 19702).ddsgn flood depending on the type of the dam lzave
return period of up to 1000 years (figure). A stiffint freeboard including the PMF must be considlere

TYPE OF DAM RETURN PERIOD OF THE
DESIGN FLOOD

Reservoirs 1000

Flood control reservoirs up to 1000

Weirs 100

Pumped storage reservoirs 100 - 1000

Tailing dams 1000

ITALY

The evaluation and technical approval of dam ptejéar large dams (new dams; rehabilitation of txgs
dams) is carried out by the National Dams Authofittymost case, after the opinion of the Superiour@il

of the Ministry).

The current Dam Regulation is divided into two pafthe first part (issued in 1959) deals with ttvarfal

and administrative procedures and general techaggcts to be followed. The second part (issué@&2)

are the “Technical Rules” defining all the techhicktails to be considered in the dam design and
construction: definition of static and dynamic lsatbading combinations, calculation methods, adible
stresses, factors a safety, minimum freeboard¢atidins about important construction details, etc.
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The Dam Regulation is relevant to the design amdtcoction of new dams. It is also used for theigieof
rehabilitation works of existing dams. The refeene the current Dam Regulation in safety assedssofen
existing dams, where no rehabilitation projects iav®lved, is a controversial matter which has yet a
clear regulatory frame.

A Decree issued in July 2014 provides updatednieahrules for the design and safety assessmetdros
to be considered (loads, loading combinations, utation methods, etc...), referring to the limittss
approach and criteria

NETHERLANDS

There are no particular regulations about dam pt®jand/or projects involving flood protection stures,
except for the prescribed safety standards. Thafetysstandards have been expressed as the meaal ann
frequency of exceedance of the hydraulic loadsetavtthstood safely and ranged from 1/250yr for some
very small and shallow dike rings along the Meuserrin the Province of Limburg, 1/10000yr for delys
populated coastal areas.

From 2017 onwards, safety standards for primanemdtfences are to be expressed in terms of allewab
flooding probabilities. The new standards are basadstandards for individual (external) risk, and
considerations on costs-benefits, group risk antakinfrastructure. The resulting safety starm$aior dike
stretches will probably range from 1/300yr floodimgpbability for areas with low flood risk to 1/30@yr
and occasionally even 1/100000yr for relativelynarbble areas (like heavily urbanised/industridliaeesas

or very deep polders).

NORWAY

All new projects and rehabilitation of existing pcis are approved by the Norwegian Water Resouantes
Energy Administration (NVE). The planning procebalsbe conducted by a consultant approved by NVE
for the relevant consequence class and relevajgctdrea.

The dam safety regulation and guidelines includecigigation of load combinations, safety coeffidi&gn
design (freeboard etc), operation of important troiesions (for example spillway and outlet gates),
surveillance during construction and operation Ehe regulation also refers to general standardisairfield

of civil engineering.

The regulation and guidelines have detailed reqerdgs for design and operation of different danesyp
and other hydraulic structures and for the difiereonsequence classes. In addition to the safedy a
technical requirements given in the dam safety legigun, dam projects must also be in accordanch wit
environmental requirements given in the concessioria the Planning and Building Act or other redav
acts or regulations.

PORTUGAL

The safety Authority approves the dam design, ftleensafety point of view, and communicates its apair
to the basin Authority responsible for water lidegs

The Regulations and the Code of Practice for Desggrguides to the contents of the projects, dasgrin

some detail the needed studies. In some spec#iesciney set mandatory values (e.g. safety fadtoosl
return periods).
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ROMANIA

State Standards (STAS) define the content of pt®jand some rules for the design (spillway capeg;iti
resistance in case of earthquake,...).

For example the spillway is designed accordingh® ftood flow and the stability of the dam, theoitb
probabilities depend on the class of the dam aadetrby a special standard.

All the projects must have formal approval, whatehe class of the dam.

SLOVENIA

There is no special regulation that concerns damjegts only. General rules for important infrastoe
brought up by Construction act are used. In additiothe act, there are regulations defining thetexat of
the projects and the extent of elaboration, depwndin the complexity of the project.

The construction act requires supervision (revieivthe projects and designs. The supervision can be
performed by different groups of experts within thenistry — this group reviews the projects, the
application of principles defined by laws and tbHilinent of the requirements for projects defirtadlaws,

and regulations.

SPAIN

Dams under the supervision of the Ministry of Agfiare: The department of water affairs, accordint
the report of the dam safety office, is the maisponsible of the approval of their projects. Thehrecal
Safety Standard for dam project, construction arst filling describes the general studies (usethaf
reservoir, climatology, geology, seismicity of tite), detailed studies (drawings, flood flow, cddtions of
the structures), and environmental studies (in@desn the population, quality of water, sedimefioim,
etc) to be included in the project.

The National Committee on Large Dams (SPANCOLD)pkefo this process through their technical
guidelines, addressed to some particular poinistefest.

SWEDEN

The Environmental Code and the Civil Protection Aontains no detailed requirements for the design,
construction and upgrading of dams.

Construction of structures in water needs a pegsited by an Environmental Court. Most of the latgms

in Sweden have been examined under the old Watefrédw 1918 by the former Water Court. There were
no specific regulations about dam safety in thgtslation. The main structure and layout was nolynal
described in the application to the Water Court,ibwas left to the dam owner to take respongipfior the
detailed aspects of design and construction ofr thi@ems. Most of the Swedish dams are consequently
designed and constructed without intervention leyatithorities on technical aspects.

For new dams a permit (by an Environmental Courictviinas replaced the former Water Court) must be
obtained for water operations within the meaninthefEnvironmental Code. A judgement granting anjiter
for an activity shall, where appropriate, includevisions concerning among other things the purpose
location, scope, safety and technical design ofttiwity as well as supervision, inspections aheoks.

The planning and construction act and the corredipgrordinance are to some part applicable alsiatns.

All constructions erected or changed shall adheregsential technical requirements on their physica
properties such as load-bearing capacity, stakility durability, during their economically reasdealife
span.
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The industry guidelines on dam safety comprisespragmother things, guidance on dam design and
construction including determination of design lepamhd detailed requirements on embankment dams,
concrete dams and discharge facilities.

Guidelines for the determination of design floods dams have been issued by the national authamnidy
the industry organisations in co-operation. Danme @assified in design flood categories based @ir th
potential failure consequences during a flood.

SWITZERLAND

The projects and the modifications during the cmiesion must be approved by the Authority in chanfe
the survey (Authority of "High Surveillance" foregtdams subject to the supervision of the Confeierat
authority of the cantons for other dams).

The regulations describe the general content o$tilgies but do not give precise rules for thegiesr the

calculations.

UNITED KINGDOM

There are no official rules for the calculation atebsign of dams. However, technical guides areighudd
on some particular points : earthfill dams, flotmf, seismic, concrete and masonry dams.

The design must be carried out by a qualified @agineer.
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D. CONSTRUCTION AND FIRST FILLING

AUSTRIA

As a rule the Water Authority supervises the carcsion.

Before first filling or impoundment the authoritgrcies out a preliminary technical acceptance eratian.
The respective decree states the special conditionampounding (or the impounding programme
respectively - e.qg. filling in stages, special ntoring programmes).

As a rule, after a couple of years of operatiord(anpoundment/draw down cycles, respectively), when
sufficient experience and data have been gaingdowe that the dam behaves according to expectatidn
that it can be considered safe and reliable, theeMsuthority, after a final examination, authogZaormal
operatiofi (final decree of acceptance).

In all the procedures mentioned experts are ineblve

FINLAND

According to the Dam Safety Act, a dam must begte=i and so constructed that its operation does not
pose any threat to safety. According to the GovemtrDecree on Dam Safety, the dam owner must pgovid
the dam safety authority with plans that show hdw technical safety requirements of the dam are
implemented and how the first filling will take pln The dam owner must arrange an opportunityhier
dam safety authority to verify the technical safietgjuirements in different stages of the dam canson
work. The owner must prepare monitoring programrmhe factors that may affect dam safety when the
dam is brought into operation. The monitoring pesgme presents the dam monitoring frequency, which
objects are to be monitored and measures relatingnitoring.

FRANCE

The Standing Technical Committee on Dams givesnian about the construction programme of dams
higher than 20 m, especially about the programmdirsf filling and the choice of the construction
supervisor.

The administration in charge of the supervisiorerads the main stages of the works, for instance the
acceptance of the excavation level. The modificetiof the project that may be necessary duringvibr&s
must be described in a supplementary file thapg@ed by the administration.

The first filling is considered a very importanagé. The construction supervisor is responsiblehferfirst
impounding of the reservoir. For dams with posséffects on public safety, it is compulsory to orige a
continuous survey. The programme of monitoring tedprogramme of filling, which includes intermedia
plateau, is approved by administration.

GERMANY

Dams have to be built according to the approvedsplAfter the construction is finished, the builglidiary
with the remaining documents (dimension, stock mgocontrol measurements, etc) has to be kephdy t
owner. All inspections must be documented in a dafaty file.

All installations like operating equipment and m@&asnent instruments are inspected and tested befere
beginning of the first filling. Before the firstlifing starts, the responsible authorities and pessavolved
(residences downstream) must be informed. Durirditkt filling the tightness of the dam constroatihas
to be controlled. The first filling is carried oatep by step (if the conditions permit it) up talefined
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storage level according to a determined plan. Afterevaluation of all controls and of measuremdatsng
the first filling the commissioning can be approwdhe first filling must be repeated.
Tailings dams generally do not need a first filling

ITALY

The National Authority supervises the constructiaorks. An agent of the public administration istlae
construction site during all the works.

The regulation provides for specific surveillanog anonitoring during the first filling.

A Commission of Acceptance is nominated by the Btigj to verify the compliance of the dam with the
design, evaluate the dam behaviour during the fillsig, issue the final test certificate that @lls the
normal operation of the dam (after approval byNla¢gional Dam Authority).

NETHERLANDS

The ministry recommends guidelines for the desigmstruction and maintenance of flood protection
structures. Where necessary, the guidelines refgpdcific building codes. The guidelines are tabed as

a general framework and may be adapted to spéodat circumstances. The guidelines are prepar@w-n
operation with local water boards, consultancied @search institutes. For Quality assurance théepa
involved co-operate in the framework of the ExmertNetwork on Flood Risk Management ENW who
advise on all guidelineswfvw.enwinfo.n) The final responsibility remains however with tkentral
government. . It is important to note that somst fateps towards a major updating and restructaatign

of the above guidelines have recently been takemddition to the ENW guidelines, the ministry Isca
working on a specific tool/guideline to allow quiakcess to all information needed for design of neter
defences or water defences that need upgrading.

Since the dams in the Netherlands are mostly datg#drfor flood protection purposes, there is ncifige
regulation on the matter of first filling.

Besides this, Chapter 5 of the Water Act (on ptojplans and consultation) is important. Also,
environmental legislation applies for all major stinction works, notably the obligations related to
Environmental Impact Assessments and environmeetahits.

NORWAY

Dams must be constructed in accordance with plapsoged by NVE. Any important modifications of
plans during construction must also be approvetll¥sf. Before construction starts, documentatioihef
following must be sent to NVE;

* Time schedule for important activities during coustion

» Organization of construction work

e Qualifications of contractor company, site manaayet controller

* Plan for control including manning, measurementsvater level, leakage, deformations, pore
pressure etc.) and sampling, preparing of resudta fneasurements and sampling, sampling
equipment and check points.

In addition the following documentation must begam& at the construction site;
» Emergency plan for the construction phase
» Design basis (loads etc) for coffer dams and gthevisional constructions.

A plan for first filling must also be prepared, luding time schedule for important activities, rafdilling,
instructions for disruption of filling if necessagyc. After constructions work is completed a firegort
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must be sent to NVE, summing up the constructiorkwbie control, measurements, first filling ethier
final report must also include “as built’-documetida.

PORTUGAL

Final design and modifications during constructiaust be approved by the safety Authority.

The Authority may perform inspection visits duriognstruction.

The programme of first filling must be approved.ppeding on dam size, it may include provisionsdor
specific monitoring plan, for continuous visual wilance and for keeping some constant levelshi t
reservoir for monitoring purposes.

After first filling completion a dam inspectionésirried out by the Authority.

ROMANIA

Members of the corps for the quality of construtsi@arry out inspections of the construction sitieich is
dependent on the Ministry of Public Works.

During this stage, the owner of the dam keeps atougate description of the progress of the opanati
This is required for the final acceptance of thekso

A favourable opinion from the Commission of Accema is needed before the filling of the reservoir
begins.

For major dams, the Prime Minister appoints thisn@ossion.

SLOVENIA

a) Construction

In addition to the Construction act there is a nemtif rules and standards (Eurocodes and othempEaro
standards) that define the requirements for thearosgtion of construction site and performance of
construction. According to the Construction act theestor has to engage a team of independent
supervisors, which controls the construction arel rigalisation of a project, but additional supeovisis
normally performed also by Inspectorate of civigereering.

b) First filling

The authorities (Ministry of Agriculture and Envmment) approve the final design and the prograthef
first filling. The program of the first filling inades the monitoring of the works and of the periance of
the dam. This monitoring concerns the dam and tme of influence of the reservoir. It is implemehte
before and during construction. Special attent®ipaid to the seismicity of the site before andratihe
construction of large dams.

SPAIN
The dam safety office supervise all the constrmciiorks.

The current regulation establishes that a firdingjl plan, including surveillance and monitoring of
dam/foundation, shall be provided and approvecbkydam safety office previously the first fillintags

In addition to this, the first filling cannot begihthe Emergency Action Plan has not been appraed
implemented.

Dam safety office check the dam behaviour durirgyfitst filling, and once it has been finished isghe
final test certificate that allows the beginningloé normal operation of the dam.
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SWEDEN

In Sweden, there are no special requirements filmnauthorities regarding construction or firstirfi),

unless specified in the court permit.

SWITZERLAND

The Authority checks that the construction is inadance with approved drawings.
Following information is given to the authority:

» geological data and the results of tests on soils

» results of injections in the foundations

» results of tests on concrete

» results of all the measures

» drawings of the constructed works and a reporherconstruction.

The programme for first filling must be approved.

At the end of the construction, the owner draws fipal report on the behaviour of the dam.

UNITED KINGDOM

The regulation provides that only qualified engnsdeave responsibility.
During construction, the owner informs the admiaisbn on the progress of the works.
Qualified engineer only permits the first fillingter acceptance of the dam.
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E. DAMS OPERATION

AUSTRIA

Operation rules are defined in the decrees of append the final decree of acceptance. These rules

comprise, among others, the monitoring and sueweilt programmes (scope, intervals).

The state of the art for monitoring and surveillieomprises :

» periodical visual inspections, carried out by atimnts

» periodical measurements/data acquisition on siteier] out by attendants

e automatic acquisition, teletransmission and prangsef significant behaviour data (generating data
alarms, if data exceed allowable reach)

» periodical calibration and tests of automatic maniity systems (alarm tests)

» periodical tests of appurtenant devices (operatiegaipment like spillway and outlet gates) - asie
once a year

» overall inspection of dam and reservoir by the D@afety Engineer (in many cases supported by a
geologist) at least once a year

» drawdown of reservoir at ten years intervals isdypoactice at most of the plants defined by the
operation rules which have been approved by thesiAaithority.

Two principles are essential :

* The Principle of Experts : safety assessment is mainly based on expert lkdge and “sound
engineering judgement”

» The Multi-level Principle : technical knowledge, detailed knowledge of thenf) problem awareness
and ability to take decisions are indispensablghenlevel of the dam owner. Supervision by experts
independent from the owner is to prevent “operaiidslindness” and to gain results as objective as
possible.

For dam with h > 15 m or V > 500,000 time procedures are the following :

» surveillance by the owner (continuous)

» overall check and safety assessment by the owraen (Bafety Engineer), safety report to the authority
(1 year interval)

» check by the Dam Supervisory Officer acting on Hfedfathe Provincial Governor (1 year interval)

» overall check and safety assessment by the FeldamlSupervisory Section (5 years interval)

For other dams (including river barrages) survedtalies with the owner, periodical checks areiedrout

by the Dam Supervisory Officer of the respectivevpice.

In case of extraordinary events, the Dam Safetyrtesg must be informed immediately. He has to decid

upon the measures to be taken and has to conéaatthorities.

Therefore it is necessary, that at least one DdetysRngineer is always in“atand by service

For the repair, or the upgrading of safety, thevaigs result from the owner's liability to kedpetplant in a
condition which :

» complies with the decrees of the authority

» can be considered safe

* isin accordance with the state of the art.

For each dam all relevant information (e.g. desigawings, geology, behaviour data documentation of
maintenance and repair works, as well as the deafethe Authority) has to be collected systemdtica
(“Talsperrenbuch-Dam Documentation”).
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FINLAND

According to the Dam Safety Act, the dam owner b$iged to keep the dam in such a condition that it
functions as intended and is safe. A dam shallgezated in such a way that it causes no dangeurt@h
life and health. Sufficient safety arrangementdidi&in place to ensure public safety and thetgaiéthe
operation of the dam.

The owner of a dam must organize the monitoring afassified dam in accordance with the monitoring
programme. The owner of a dam shall inspect tingliion and safety of a class 1 and 2 dam at least a
year. The written report of annual inspection ofass 1 dam must be sent to the dam safety awthorit

The owner of a dam must organize a periodic ingpect classified dam at least every five yearse @am
safety authority and rescue authority have thet tigiparticipate in this inspection. The monitoriata and
the assessment of the condition of the dam musebeto the dam safety authority in advance. Theeowf
class 1 and 2 dam must notify a written report @reg of the inspection to the dam safety authority.

Based on a periodic inspection, the dam safetyoaityhmay order the owner of a dam to update a dam
break hazard analysis prepared for the dam.

FRANCE

The regulation imposes several prescriptions tmtheers of dams, according to the class of the dams
The dams of class A or class B must have a sadetgw that identifies the various scenarios for
dam failure, the probability of these events, thesequences and gravity on people and property.
This document is reviewed every ten years for cdgssvery 15 years for class B.

» The owner (or the concessionaire) must have aleétéie with all the documents concerning the
dam. The operator has a register for all the eyarntglents, maintenance activities, etc.

* The owner or the operator must carry out periodigsial surveys (including detailed technical
visits yearly for dams of class A, every 5 yearsdams of class B...)

* The operator must implement suitable monitoringesslthe authority accept an exemption.

» The operating instructions for exceptional evefit®(ls, ...) and surveillance are mandatory.

* The owner or the operator publishes an annual regathe surveillance, the monitoring and the
operation of the dams. Every two years (less fretiyéor dams under class A), the report includes
a detailed analysis of the results given by theitodng.

» For dams of class A or B, the regulations imposeskaassessment study, and a review of this study
every ten years. This study must include a gensadéty review including special detailed
inspections.

» Each event concerning dam safety must be repastéabtauthority.

The administration inspects the dam every yeaclss A, every 5Syears for class B The local serwicthe
administration in charge of the dam keeps up te dafile comprising all the useful documents (final
drawings, inspection reports, monitoring repot)s, The administration must formally approve many
documents.

GERMANY

The supervision authority can obligate the oper&totest the construction or to let it be checkgdah
expert at the owner’s expense. The measurememegutar intervals are carried out not only in opiera
but also during the construction and the firstirfgl All the results of the measurements, contrmadl a
surveillance must be registered, evaluated immelgiaind kept. Thereby special operating conditimist
be registered.

a) Operation

The dam must be operated according to the appreedments including

e operating plan for use of the water
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» operational and maintenance instructions for thggloperating and measuring installations

» instructions for dangerous situations with the meglicommunication

All the controls and measurements must be regidiarthe dam safety file.

b) Surveillance

The operator must set up the dam safety file.diuishes relevant instructions for the surveillarmggration
and maintenance. The valid regulations for the ellance and maintenance in NRW are determined in
additional guidelines published by the DVWK. Thag defined as the state of the art in the "StatéeewWa
Law".

The maintenance distinguishes in continuous, frejaad intensive surveillance. The operator presttbe
continuous surveillance. With respect to the frexqusairveillance the operator must raise a safgiprtg1
year interval) and submit it to the appropriatehatity. An intensive surveillance takes place evEdyears
and after unusual events. It also includes a chebkther the measuring and control system stifii$uthe
state of the art.

ITALY

By law, personnel of the owner must be presenticootisly the dam site, living in a warden houseted
next to the dam. Non continuous presence of pesdasinthe dam site has been allowed only in some
particular cases.

The owner must implement monitoring of the dam. Timenitoring system is approved by the
administration. All dams are provided with mordass complete monitoring systems.

The control and surveillance activities (inspecsiomonitoring, ....) to be carried out for the stures
(dam, foundation, reservoir slopes, appurtenantksyor..) are detailed in a document named “FECM-
Foglio di Condizioni per I'Esercizio e la Manutéoae’ (“ Sheet of Conditions for Operation and
Maintenanc®), issued, for each dam, by the Dam Authority aubscribed by the dam owner. Type,
extension, frequency, etc. of each surveillanceiacare defined in the FCEM.

Every month, the owner must send to the Dam Autyerilist of the results of the monitoring systend a
observations. All the observations are also ligteglregister at the dam site.

For each large dam in operation Responsible Engineéemust be appointed by the owner, to assess the
safety and the proper operation of the dam. Eaclmsnths, for each dam, the owner must be senketo t
Dam Authority an Asseveratiohissued by the Responsible Engineer, which assafesconditions for the
dam and its operation. The diagrams of the mairsareaent data are annexed to tBertificatior!'.

NETHERLANDS

According to the Water Act, the manager which ismacessary the owner of primary water defencetefwa
boards, or Rijkswaterstaat) is obliged to carry asafety assessment every twelve years. The mnstis

for safety assessment are provided by the miniatrg are known as the “WTI" Legal Assessment
Instrument; the WTI consists of hydraulic boundaonditions (so-called “HR™)and guidelines for sgfet
assessment (the so-called “VTV”). The local watesrds are to report the results of the safety assad to

the ministry (and the Inspectorate on Environmeiat Bransport). In turn, the ministry reports toljganent.
Besides in-depth safety assessments every 6/1%,ytdeare are also regular maintenance actions and
frequent visual inspections, the latter especialbund flood events.

The operation of the IJsseloog sludge depot is Ignajjoverned by environmental legislation; its
environmental permit contains a large amount ofile@@ns, one of which is to provide a broadly sxbp
environmental monitoring report each year.

In all cases, one must be aware that office-likeuaignant structures are treated like any othddingj, and
need a permit-for-use from the municipality, tousegor example fire safety and quick evacuatiopedple
working in (or visiting) the building.
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During building and operations, one must also fakeaccount the Health and Safety Regulations B&R
regels”) for workers.

NORWAY

According to the Internal Control Regulation froril2 the dam owner is required to have an internal
control system to ensure that the dam owners comphythe requirements in the dam safety regulasind
any concessions.

The internal control system shall contain a desiompof the organization, reporting routines, gfiedition
requirements, responsibilities etc. Further, thermal control system must include a descriptiotheflegal
framework and an archive system for documentatfadhedsdam, and routines for updating of the sysaeich
correction of deviations from the regulations.

The dam safety regulation, chapter 7, includeouarrequirements for operation of dams, including;
e operating procedures for normal situations as aglinusual events (large floods, daikire etc.)
» surveillance
» dam break flood calculations (for emergency plagrand classification)

* emergency preparedness

* regular reassessments

- safety measures for the public (public safety)
* access obstruction

e securing of information

e direct warning to the public in case of dam failure
e special safety measures

» notification of accident or undesired event

Regular inspections of the dam are conducted #&trdiit levels (according to consequence class) with
trained personnel; periodic inspections every yeain inspections every 5-7 year and special ingpec
during and after unusual events (large floods diwery 15-20 years (depending on the dam class) a
reassessment of the dam is conducted, comparingrisent standard of the dam and previous flood
calculations etc with requirements given in thesatedition of the dam safety regulation. In maages the
previous calculations must be updated, and asnaata rule, design floods based on data older 15220
years must be recalculated. Often this resulteim values for design flood and/or safety checkdigand
subsequently also new calculations of the stabilit¢hen recalculating the flood levels, new hydgatal
observations are included, securing that possiig-term climate changes are evaluated and inclumdig:
flood predictions. Further, the material qualitytioé dam is controlled against deterioration andpared to

the test results from the construction. An inspectdf the upstream face of the dam is also requifed
necessary as an under-water inspection. Many resaeeats conclude with a need of upgrading the dam
and/or the spillway.

PORTUGAL

During operation lifetime the Owner must ensure plimnce with the Regulations and Codes of Practice.
Control of structural safety is to be carried oot@ding to the surveillance plan, namely conceynin
inspection visits, monitoring, behaviour analysisl assessment of dam safety.

Control of hydraulic safety is to be carried outdpplication of the Code of Practice for Operatml by
review of compliance with design criteria.

Control of operational safety is carried out asardg to operation of equipment, maintenance praesdu
and conservation procedures.
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The Authority will periodically, and whenever itel|ms opportune, carry out inspections with the presef
the owner.

The Owner shall keep permanently up-to-date artieatlisposal of the Authority a technical archivehw
the pertinent data related to the dam, includingeig:

a) dam project;

b) specific safety rules for the dam;

c) data and reports on monitoring and inspectionsexhaut after construction;

d) data relating to the repairs, complementary worldsraodifications done after construction;

e) data relating to warning systems and to emergelasp

ROMANIA

The operator keeps up to date a file comprisingh&lldocuments about the construction of the dasnaan

register for the operation.

Important owners (RENEL and APELE ROMANE) have thewn inspection department which define
methods of surveillance and monitoring.

The“National Committee for the Safety of Dams and HuticaStructure$ and the corps of inspectors for
the quality of construction carry out periodicatpections.

Special inspections, with the help of experts iCessary, can be made after exceptional eventsdé]oo
earthquakes, etc.).

The monitoring is defined by particular regulatiohbe methods of data analysis are to be modified.

SLOVENIA

The monitoring of the large dams (higher than 16mhigher than 10m and with crest length longentha
250 m for embankment dams and 50 m for concretesdamwith discharge higher than 200G/snis
compulsory by Regulation on monitoring of large darihe regulation provides basic rules for the
organization of monitoring of the dam and of theerwoir, but does not give detailed rules (monitgpri
system, frequency). The detailed rules for thedastgms are given in the Project for monitoring atte
specific dam.

According to the Construction act the owner mustpkthe file with all the information about the ogtéon

of the dam (diary or register). The basic rulestha operation must be given in design and in ucions

for operation and maintenance of the equipments&mequirements are also summarized in the Ruftes fo
the operation and maintenance of each specific dam.

The operation of dam is organized and performedhlbycompanies who manage a dam in accordance to
Regulation for operation and maintenance of a dahich is compulsory by the Construction act. The
application of procedures and activities definedRines for operation and maintenance is controtigd
Inspectorate of environment.

SPAIN

a) Operation
The dam must be operated accordingStandard Operation Proceduigsprovedby the dam safety
office, which musinclude:

e operating plan for use of the water

« seasonal freeboards

« operational, maintenance& conservationinstructions for the plugs, operating and measuring
installations
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* connexion with Emergency Action Plan
All the controls and measurements related withoiberation must be registered in the dam safety file

b) Periodic inspections

Detailed deep periodic safety inspections will laeried out by multidisciplinary teams unrelatedhaibe
owner, depending in which category the dam/pondiesh classified: every 5 years in the case of dABin
dams and 10 years for dams classified in C cayegor

SWEDEN

The Environmental Code includes government ordieareoncerning owners’ self-regulation. The owner
must continuously analyse the risks and shall lagenecessary knowledge to establish and followines

for self-regulation and surveillance of the dameThutines and the findings should be documented. T
owner must also have knowledge of the consequahetsmay occur in case of failure and use the best
available technology to avoid damage to others.elbeless should a dam failure occur the owneulig f
liable for the consequences.

The Dam Safety Ordinance includes requirement®forers with dams classified in a dam safety class t
establish and work in accordance to a safety mamagesystem and to perform an overall dam safety
assessment every 10 years. The system should antloaigthings describe the operational respongséslit
and the routines for operation, surveillance anthtenance

For tailings dams classified as risk facilities &€gory A facility” according to the EU directive anining
waste) corresponding requirements on safety managesystems are in place through the Ordinance on
Mining Waste.

The industry guidelines on dam safety comprise aputher things guidance on operation, maintenande a
surveillance. The dam safety work should follow wlpented routines, which should be available in an
OMS-manual for each dam facility. The guidelineslude guidance on basic surveillance including alisu
inspections, monitoring of dam performance, funwiotests, periodic detailed inspections and ddetysa
reviews on certain intervals.

SWITZERLAND

Monitoring equipment which is suited to the impaoda of the dam is installed in order to measure the

deformations of the dam and its foundation, theages, the uplifts, the temperatures, the porespres

and, possibly, the water table in earthfill dams.

The owner is responsible for:

» the control of the working order of the outlet gagend the spillway gates

» the visual surveillance and the reading of the mooimg system. Data must be immediately analysed
(control of the behaviour of the dam)

» the annual inspection by a experienced professioegllar control of the state)

» the publication of annual reports about the resoltsurveillance and monitoring. These reports are
intended for the Authority of Surveillance

» the expert evaluations of the dams (at least efiegyyears) by confirmed experts in the field ofrda
(engineer, geologist,...). These evaluations irelaid opinion on the condition of the dam, an aislys
its behaviour, an examination of the monitoringteys with a proposed programme of monitoring. A
special evaluation can be required (for instanéetyg@ case of flood)

e setting up the register of the dam.

Some events are considered as exceptional by gléat®n concerning dams :
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» unusual deformations of the dam or of its foundatio

e unusual uplifts

» increase of seepage

* new resurgence or increase in the flow from springs

» aslope movement or a speeding up of a sliding

» arisk of slipping into the reservoir (rock mag®,iavalanche)
e an important flood

e an earthquake.

If one of these events occurs, the operator mist &l appropriate measures. If necessary, thevasas
emptied as a precaution.

Operating instructions in case of floods are resgliir

UNITED KINGDOM

A qualified supervising engineer is appointed by ttam operator to check the safety level and infibren
owner of dangerous events. To this end, one orakewvespections are made every year.

At least every ten years, a qualified inspectingim@er makes an expert evaluation.

The regulation provides for the measurement ofélservoir level.

Most of the major dams are subjected to daily Visuaveillance.
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F. THE REPAIR OF DAMS

FINLAND

When the owner of a dam wants to undertake alersitand repair work that significantly affect the
structures of the dam or are otherwise signifieentegards dam safety, all laws that relate teissust be
followed. The Dam Safety Act Chapter 2, on the piag, design and construction of a dam, and Chapter
on the classification and dam safety documentd| apply where relevant. The dam safety authoritystn
be notified before alterations or repair work isleriaken.

FRANCE

The local authority can impose to the owner a disgnof the safety of a dam and impose the repair o
rehabilitation works (or safety measures like adowevel in the reservoir, the decommissioning lod t
dam...). The authority has the power to make the svatkhe owner’'s expense.

ITALY

The Dam Authority can impose to the owner the meparehabilitation works necessary for the satdtthe
dams, both to remove problems related to deterorgirocesses or to increase the safety margire@diog
to the results of safety reassessment.

In the current draft of a new Dam Regulation, dimitsion is made between “repair work” (to resttne
original safety condition) and “rehabilitation watrk(to increase the safety conditions). For thepéaie
works”, reference should be made to the Regulatioplied for the original design of the dam. For the
rehabilitation works, reference to the updated Raemn rules is foreseen, at least for the partthefdam
involved in the rehabilitation. For rehabilitatiomorks involving extensive modifications of the dam
configuration a full application of the current Réation is foreseen.

The new Technical Rules issued in 2014 classifyffidhewing categories of intervention:
“adjustment works”, in order to achieve safetyndtrds and functionality required by the Decree for
new dams;

- “improvement works”, in order to improve safetystfuctures without reaching levels required fowne
ones;

- “repair works”, which interest localised elementsi avhich brush up existing safety conditions;

- “declassing works”, which consist in the reductadrdam height or reservoir volume.

NETHERLANDS

Minor repairs are part of regular inspection andntemance efforts.

Major damage is rare.

Major upgrading is less rare and is generally abéiil by an unsatisfactory result of a periodic tgafe
assessment. The procedures for upgrading are bylaagd the same as described in Section D on
construction and first filling. The Central Goveramt subsidized the full cost of upgrading for arsperiod

of time (2005-2015) if the upgrading was necesémgause of changes in the WTI the Safety Assessment
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Instrument, but from 2015 onwards, these costs bellshared between Central Government and water
defence owners.

NORWAY

Major repair/rehabilitation of dams which affedte tstructure or the safety of a dam is done accgrtti the
same procedures as for construction of new danis.iffiplies that the planning of the repair/rehahiion
work must be carried out by a consultant approwedWE and that the plans must be approved by NVE
prior to construction work. Often a major repain@bilitation is the result of a reassessment ofitre.

PORTUGAL

The rehabilitation or the repair works on dams lbarproposed by the dam owner or imposed by the Dam
Authority to restore or to improve the safety cdiotis due to the deterioration process or the pafet
reassessment of dams.

There are no specific guides or rules to be appledl the Dam Safety Regulation applies in genéral.
cases where a rehabilitation or repair projeceisded, it must presented to the Authority for apgkro

SLOVENIA

There is no regulation that concerns the repadr @¢ém. According to the Construction act the refimment

or the repair must be performed in such way thaseoses or improves the quality of the constructiod
ensures the normal performance of it. A projectiier refurbishment or repair works must be prestatel
approved by the Ministry of Agriculture and Enviroent. Smaller refurbishment works are normally
performed by different sectors of the owner (or aging) company, the contractor for the bigger
refurbishment works or projects must be selectealigth public procurement.

SPAIN

The Dam Authority can impose to the owner the neparehabilitation works necessary for increading
safety of the dams.

The current Dam Regulation has no specific rulests to this topic and doesn't distinct betweespair
work” and “rehabilitation works”, but in both casém owner must present a project to the Authadtthe
works to be carry out, for its approval.

SWEDEN

The owner is responsible for maintenance of the.d#hen the dam owner undertakes significant
alterations or repairs of a dam a permit by an Emwvnental Court must be obtained within the meawing
the Environmental Code. In urgent cases, if necgshae to occurred damage or to prevent damagek wor
may commence without prior permission. However, tvener shall as soon as possible submit an
application for approval of the measures.

The industry guidelines and the guideline for tleedmination of design floods for dams include new
demands and demands that in many cases are sthiatethose of the time when the majority of thensla
where constructed (before 1980). In many casegtidelines have triggered and still trigger danmesaf
measures and major upgrading of existing high apnesgce dams.
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G. PARTICULAR RULES FOR THE PROTECTION OF THE POPULATI ON

AUSTRIA

Emergency plans based on dam break analyses alabée/éor most of the largest dams.

FINLAND

Sufficient safety arrangements shall be in placecfass 1 and 2 dams to ensure the safety of theatipg
of the dam. The safety of the dam operation is reushy:

1) arrangements to ensure the operation of theidaase of disturbances

2) warning and other arrangements concerning tehdrge of a watercourse dam to prevent danger to
those above or below the dam

3) arrangements to prevent damage caused by sabmtagndalism.

Safety arrangements are for example warning stlgymns, warning signals before starting dischariogn
the spillway, emergency hoisting system, fencegates to prevent entrance and so on.

The owner of dam shall prepare and regularly updatplan of measures in case of accidents and
disturbances concerning a class 1 dam (emergetioy gdan of a dam). An emergency action plan prese
the measures to be taken by the owner of the dam:

1) to prevent accidents in case of disturbancegetlsas to prevent and limit damage at the dam
2) to protect humans, property and the environragatnst damage
3) to report an accident.

The emergency action plan also presents the mistena equipment to be kept ready for preventing an
accident and the available staff. In addition, areency action plan for a waste dam presentsyfie df

the impounded substance, properties causing hazatdne, contents, movement and conversion asasell
other special characteristics of the dam.

The provisions on rescue service arrangementsi@edwn in the Rescue Act.

FRANCE

Emergency preparedness plans are required for dadikes higher than 20 m above the ground level an
with a reservoir volume above 15,000,000 &maller dams can also have an emergency pladésided
by the authority.
The plans are prepared according to the resulisriek analysis based on the safety review that are
mandatory for this category of dams. This analgstgmates the limits and the delay of the inundedfter a
failure of the dam. This analysis examines alsaidieof earthquake or landslide into the resenerd the
risk during extreme floods.
The owner (or the concessionaire) must installraaahtain at his own expense:
» technical devices for detection and surveillancev@llance building, lighting of the downstream
face, means of information and communication...).
< alarm devices for the authorities and for the pafoih (means of communication, sirens within the
area reached by the flood fifteen minutes afterfaiiare of the dam).

The population is informed of the measures includdtie plan.
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Two situations of vigilance and one stage of alarendefined by the regulation :
e reinforced vigilance
e serious worry
e alarm (activation of the sirens and informationhad authorities).

The sirens are tested every three months.

GERMANY

The legal requirements and technical rules dommude statements about emergency plans in NRW.

ITALY

The possible emergency conditions arising during dlam operation are ranked in three levels: Alert,
Alarml, Alarm2. For each level, the communicatiorogess between the owner and the involved
administrations/authorities is defined.

The following installations have to be carried bytthe dam owner, at each dam site:

» asiren that can be heard 1000 m downstream, aatbeted before voluntary opening of the gates

» alert signs along the river, for ten kilometres dstveam the dam, alerting about sudden floods alue t
water discharge from the dam.

» water level recorder immediately downstream the.dam

Emergency Action Plans (EAP) have to be set upolwllCivil Protection Authorities coordinated byeth
Prefecture, for various types of risk (hydro-geatayy seismic, volcanic, industrial, fire).
The risk related to the presence of dams is incuké¢he hydro-geological risk.

For the preparation of the EAP, flood propagatitudies for all the large dams have been carriedypihe
dam owners, to determine the downstream areastedfdiry the flood wave generated by: 1) - the dam
collapse; 2) - the full opening of the dam outlets

The studies were reviewed by the National Dam Autytowhen approved, they were transmitted to the
involved Prefectures for the preparation of the EAP

Currently the EAP involving some tens of dams haeen completed.

The 2014 Technical Rules are aimed to ensure ¢vat) in case of extreme events, dams maintain thei
main feature as water retaining capability. Morepyvdams “with strategic interests” must assurerthei
operative functionality during emergencies.

The Directive, also published in 2014:

- establishes updated conditions to activate aleds@h for dam safety and management of
downstream hydraulic risk, defining the actiondbimplemented in these phases and the people
involved;

- identifies the subjects who must develop emerg@ienys.

NETHERLANDS
The Water Act prescribes that the ministry shaliés warnings to local water boards when water $evel

exceeding so called alarm levels are expected.|lwsater boards are obliged to prepare emergenayspla
and train their personnel and equipment regulatlycal communities, however, are responsible for
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preparing disaster management plans. Dependingeosdale and severity of the threat, Provincestiaad
Ministry of Safety and Justice (and possibly thietior) will also be involved; details on crisis nagement
procedures can be found in the Safety Regions Aatimportant liaison between the ministries and the
crisis organisation consists of the Departmentasi€iCentres in each ministry, and the NationakiSri
Centre of the Ministry of Safety and Justice.

NORWAY

Both according to The Water Resources Act, § 5,anubrding to the dam safety regulation chaptehd,
dam owner must establish and maintain safety meagarreduce any risk to the public connected tonab
use and traffic on, nearby and downstream of time. dgpical safety measures are fences, informagigins
and advertisements about any danger zones/sitgation

For dams in class 2-4 it is also required to dgvelo emergency action plan for major accidentseeélto
the dams, to perform regular exercises of the eemengaction plan and to inform relevant rescue@ittas
about warning routines and affected areas in cidaro failure or any other hazard connected taltres.

For all dams in consequence class 4, 3 and 2nabdeak flood calculation is required to serve aasis
for emergency action planning, including downstreaacuation plans made by local authorities.

PORTUGAL

For dams of Class | (RSB, 2007) an emergency peepass plan is required to deal with situations$ tha
might lead to dam failure.

The mapping of the downstream flooded areas, predeny the owner in the project, is the basis for
defining the protection strategy to be adoptedftgrént zones.

The emergency preparedness plan is to be donedimibt participation of the Owner (“internal plaréid
the Civil Defence Services (“external plan”). Tingernal plan is approved by the Authority and tlaidhal
Authority for Civil Defence.

The emergency plan will indicate when trainingésipdically to be carried out for the envisagedrafiens.

Important dams should be fitted with a permanennroanications system between the dam and the
operations decision centre. An alarm system is dgaired at the dam site, to give an alert tortearby
affected areas. It is the owner's responsibititinstall and operate the alarm system. Civil Deéeservices
are in charge of warning all affected people, ngrirethe areas not covered by the dam alarm system.

If a possible danger is detected, the informatiooutd immediately be communicated to the civil deke
services. In case that an imminent danger occufealam, which should require the immediate eviimua
of the population, the alarm system and the trassiom of the information to the authorities arebto
simultaneously activated.

ROMANIA

According to a regulation signed in 1992, dam owmeust install an alarm system for the populatiath a
for the authorities.

Emergency plans are required for dams higher thiamieters, with a reservoir greater than 10,000000
and with inhabited areas closer than 10 km dowastref the dam.
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SLOVENIA

According to the Act against natural and other &tisigs an Emergency action (or preparedness) plahimeu
elaborated for all the dams higher than 15m or @6t crest longer than 250m for embankment dams and
50m for the concrete dams or for dams with a maringischarge that exceeds 206@mIn this plans the
consequences of a dam failure must be presentedefdhe a study must be carried out for all thedrtamt
dams. The EAP must define protocols of operatiahaarming in extreme cases (dam failure.)

SPAIN

According with theBasic guideline for public protectioBmergency preparedness plans are required
for damgponds classified on categoriasand B. The plans are prepared according to the results of
hypothetical dam failure antis analysis estimates the limits and the delayh®inundation aftethat.
But the Emergency Action Plaontains at least the following topiasa
« Analysis ofdams safety
* Inundation map andssociated damages
 Instructionsto third parties into the fowituations of vigilance defined by the regulation:
— Scenario 0: Abnormal situation
— Scenario 1: Application of corrective measures
— Scenario 2: Exceptional situation
— Scenario 3: Limit situatiofactivation of the sirens).

« Organisationof the owner

The owner must install and maintain at his own espe
e technical devices for detection and surveillanagv@llance building, lighting of the downstream
face, means of information and communication...).
« alarm devices for the authorities and for the pafpoih (means of communication, sirens within the
area reached by the flodhirty minutes after the failure of the dam).

The population is informed of the measures includdtie plan.

SWEDEN

The Dam Safety Ordinance includes requirement®forers with dams classified in a dam safety class t
establish and work in accordance to a safety mamagesystem. The system should among other things
include routines for identifying risks that canddga dam failure and emergency preparedness plgnnin

According to the Civil Protection Act special reguments are put on establishments where the activit
implies a risk that an accident will result in sels damage to people or the environment (dangerous
activities). At such establishments the owner eruhdertaker of the activities at the establishnehbbund
obliged to keep or pay for preparedness with persiband property to a reasonable extent and tdier ot
measures necessary to prevent or mitigate suchggarae one pursuing the activities is obligedrtalygse

the risks for such accidents.

According to the Civil Protection Act the ownerahigh consequence dam shall keep or pay for emeyge
preparedness to complement the resources of tla tescue authority, and take what other measures
necessary to prevent or mitigate damage to peoglecenvironment. The owner and the municipalitystn
determine what measures that are needed for actiefeescue.
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The industry guidelines on dam safety comprise ajuse on emergency preparedness for the dam owner.

SWITZERLAND

Alarm systems are required and installed for aff ttams whose failure can create a danger for the
population.

According to the importance of the reservoir (votum 2,000,000 fh and of the flooded area, alarm
systems can be different. To avoid wrong alerts, person takes the decision to activate the alarm.

The regulation for dams specifies that the areactd#tl by the flood after a total and instantandalisre is
divided in a near part and in a far one. In the aeea (that is to say in the area reached byldloel in less
than two hours), the alarm is given by sirens with activated from a central location near the darthe
far area, a general alarm system (acoustic sigmates the population to listen to the radio tgates the
instructions for the evacuation.

In some cases, the general alarm system is thewanhto invite the population to evacuate the alfeanly
few houses are concerned, the evacuation is mad®bile alarm teams.

UNITED KINGDOM

There is no special regulation for emergency pleelated to the safety of the population that lives
downstream of a dam.

However, for many large dams, there are inundatiaps in case of a failure. Emergency preparedness
plans are arranged in close collaboration withcikii defence.
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H. DAM DECOMMISSIONING

FINLAND

According to the Dam Safety Act, a dam is recordedemoved from service to the dam safety
authority information system when it is establisiethe inspection that the dam structure has been
demolished or the dam has been decommissionedchn awvay that it can no longer cause any
hazard referred to in Dam Safety Act. The inspecisgperformed in the presence of the dam safety
authority after the obligations, relating to thellipg down of a dam structure or dam
decommissioning under other law, have been met.obligations under the Dam Safety Act cease
to be applicable when the dam has been recordesras/ed from service.

FRANCE

No technical rules about decommissioning.

ITALY

No technical directions about decommissioning @rergin the “Dam Regulation”.

General administrative directions are given in th#ater and hydroelectric power plants Consolidation
Act”, 1933. According to such directions, at the enthefconcession the public administration can become
proprietary of the works, in regular state of fuoing and maintenance, or it can order the pasteowo
remove the works and to restore the site conditienequested by the public interest.

In the law n. 139/2005 it is stated that the dec@rioning of a large dam means demolition and rexhof/
the dam, total or partial (in this last case, thiety of the site must however be assured).

More detailed directions are given in the currerdftdof new Dam Regulation where it is stated thia¢
dam decommissioning has to be approved by the Geime Authority (Region), the approval process
including the evaluation by the National Dam Authyoand, when necessary, the environmental assessme
The execution of the approved works is supervigethé Concession Authority.

NORWAY

According to the Water Resources Adgcommissioning of a dam must be approved by thedty
(NVE). The procedures for receiving a permit fecdmmissioning are similar to the procedures for
receiving a license/concession to construct a dam.

NVE may, as an alternative to decommissioning stfierrthe ownership to a new owner if the
application process identifies others that may haterests in maintaining the dam.
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PORTUGAL

Decommissioning of a dam is to take place in coamglé with adequate safety requirements (RSB), and a
specific project to that purpose has to be predemte approved by the Authority.

The project must notably contain the explanatiothefdecommissioning option, the assessment oifligtab

and safety controls for the remaining structurke, ltydraulic studies of the river regime and theppsed
measures for minimizing negative impacts.

SWEDEN

A permit from the environmental court is neededbefa dam can be decommissioned. The owner
applies for the permit.

SLOVENIA

The treatise (elaborate) for the demolition cont@jnthe elaborate on construction waste

management should made in case of demolition o$titueture. Apart this there is no other special
obligation for decommissioning of dams

SPAIN
The dam regulation establishes in a very brief rearthat the first step is to present to the dathaity for

its approval, a project which includes all the weotl be developed. In the last 5 years more th@nsiall
dams have been removed as consequence of thesnpeedisturbed the natural river flows.
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SECTION 3

Main Documents

(list, synopsies, files)
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FINLAND

Summary Table

Topics

O
o]
o
S

Laws

OIN|OOBWN|F-

Other legal
directions
Guidelines

(o]

Dams subjected to Regulation
Entities concerned
Dam Projects
a) General Directions
b) Technical Rules
Construction - First Filling
Operation
Repair — Rehabilitation
Protection of the population (Emergency action plamergency management, etc.)
Decommissioning

oOw>

Tomnmo

I-Laws (Legal Obligations)

1. Dam Safety Aqi494/2009)

The objective of Act is to ensure safety in thestorction, maintenance and operation of a dam
and reduce the hazard that may be caused by aldenfct has been valid from 1 October 2009.

http:/iwww. finlex.fi/fen/laki’lkaannokset/2009/en2@3® 4. pdf

2. Water Act(587/2011)

Act enters into force on 1January 2012.
The law is applied to construction in watercourses.

3. Environmental Protection A¢B86/2000)

The law is applied to waste dams and it is conoerttie prevention of environmental pollution.

4. Waste Act (646/2011)
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Act enters into force on 1 May 2012.
The law is applied to waste dams and it is premgnéind combating the risk to health and the
environment arising from wastes.

5. Mining Act (621/2011)

As regards mine safety, the provisions of the Mjnitct and under it also apply.

6. Land Use and Building A¢L.32/1999)

The provisions of the law concerning the permitguieed for building activities, structures and
other action apply to dams.

7. Rescue Adf379/2011)

The provisions on rescue service arrangementsi@edwn in the Rescue Act.

Il - Other Legal Directions

8. Government Decree on Dam Safgi$9/2010)

The Decree gives further provisions on hydrologiciinensions, general technical safety
requirements, dam break hazard analysis, emergectign plan, monitoring programme, dam

safety arrangements and on the competence requitengencerning person who is planning,

operating, monitoring and inspecting of the dame Trecree also includes provisions on the type
of information the owner of a dam has to providehe dam safety authority. The Decree was
issued on 5 May 2010.

http://www.finlex.fi/en/laki/kaannokset/2010/en2@B19. pdf

Il — Guidelines

9. Dam Safety Guide

The objective of the guide is to make clear andampby a number of examples, the contents of
the Dam Safety Act and Decree. The Guide includge®e@l and detailed recommendations which
are not legally binding.

In 2012 the Guide has been translated into Engdisti,it is published on the internet, at:
http://www.environment.fi/en-US/Waters/Use of water resources/Dams_and_dam_safety/Dam_Safety Guide

The Guideline (English version) is also includedhia Annexes othis Report

ANNEXED FILES: Dam_Safety Act, Government_Decree_on_Dam_Safety,
patoturvallisuuslaki, valtioneuvoston_asetus_patorvallisuudesta. Dam Safety Guide
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FRANCE

Summary Table

Topics

Docn. |A |B C-a/C-bh|D | E F G H

Laws

~N| O O B W N

(oe]

9

10
11
12
13
14
15

A.Dams subjected to Regulation
B.Entities concerned
C. Dam Projects
a) General Directions
b) Technical Rules
D. Construction - First Filling
E.Operation
F.Repair — Rehabilitation
G. Protection of the population (Emergency action plEmergency management, etc.)
H. Decommissioning

| - Laws (Legal Obligations)

The basis is the “Law on water’01/03/1992— modified in 1995“Loi sur I'eau[France 01]

This general law defines the rules and obligatifmmsthe use of water. The field is a huge
panel from pollution, fish... to the constructionhofdraulic works in a river. It defines some
general topics in the field of dam safety. For mdjgdroelectric power plans, the law is
completed by a special old legislation (law of B31B19) on hydroelectric concessions.
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[France 02] gives the rules to make the declardigfore the construction of new dam.

The law itself is detailed by a very important @eof 11" December 2007 [France 06] that:
o0 defines the classes of dams (and also dikes ae@dg¢drom A (larger ones) to D (smaller
ones)
0 gives the obligations of the owner of each classamhs
o defines the role of the participants
0 creates the official committee that is consultedhanprojects of new dams, the projects of
rehabilitation works and general document, regoiteti.. in the field of dams

Later, this decree was re-detailed by some gerwddrs [France 08 and France 12] that give
further rules on the prescriptions of the decree.

Furthermore there are also specialized ordersctiraplete the decree on some particular points:

o [France 09] on risk assessment : plan of documésk assessment for a dam”

o [France 13] on the agreement of engineering canguiirms: conditions, activities,...

o [France 14] for the report on incidents and acdslerthe incidents or accidents with an
impact (or a potential impact) on the public safetyst be reported in specified delays to
the local administration.

o The decree [France 06] has been partially changetttree of 1% May 2015 [France 15].

Il - Internal instruction for the administration

The ministry gives orders to local authorities bg tmean of circulars :
o [France 07] for hydroelectric dams and [Francef@fthe other dams that define the role of
the administration, prescribe periodical inspedion
o [France 11] explains what should be included inrible assessment study of a dam and how
to read and approve this kind of document (it dan be considered as a continuation of the
previous order [France 09]).

I1l- Emergency planning

The decree n° 92-997 of 09/15/1992, on particutéervention plans for some hydraulic works
(“Décret n° 92-997 du 15/09/1992 relatif aux planstigaliers d’intervention concernant certains
ameénagements hydrauligties[France 03] ) fixes the conditions where théabishment of an
emergency plan is mandatory and defines the sttidg&ghe owner must supply the results needed
the plan (especially inundation maps). This dega®mpleted by two orders (order of 12/01/1994
[France 04] and order of 02/22/2002 [France 05].

This regulation defines which dams are submittedn@rgency preparedness plans, what are these
plans, what are the preliminary studies the owseharge of to give the authorities an estimation o
the risks and of the flooded area in case of arillt defines the limits of the dam break sttitig,
warning system implemented by the owner for thehauties and for the near downstream
population in a zone named “zone of close nearngex'mally by the use of sirens). The entity
responsible for the preparation of the emergeterysas the local authority.

The dams concerned by emergency plans are damsavigight above 20 m and a volume above
15,000,000 i A new decree (n° 2005-1158 of 09/13/2005) sligltthanges that by adding the
possibility offered to local authorities to pregeria plan for less important dams if it appeargulise
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ANNEXED FILES: France 01, France 02, France 03, France 04rahRce 05, France 06,
France 07, France 08, France 09, France 10, Frean 11, France 12, France 13, France 14,
France 15
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ITALY

Summary Table

Topics
ocn.|A | B C-aIIC-bD E |F |G |H

Laws

Legal
Obligations

6

7
Other

8

9

Dams subjected to Regulation

Entities concerned

Dam Projects

a) General Directions

b) Technical Rules

Construction - First Filling

Operation

Repair — Rehabilitation

Protection of the population (Emergency action plamergency management, etc.)
Decommissioning

ow>

Iommo

Laws (Legal Obligations)

1. 1933, ‘Testo unico delle disposizioni di legge sulle acqusugli impianti elettrici (Water
and hydroelectric power plants Consolidation A&.D. n°1775. [File: Italy 1]

Synopsis

This basic law regulates the use of the surfacauaddrground water.

It introduced a competitive system for the conaassto the use of the water.

A specific section is devoted to the artificialeasir, with particular attention to the hydroelact
purpose.
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2. 1959, ‘Regolamento per i progetti, la costruzione e I'esgo delle dighe di ritenuta - Parte
I” (Regulation for the Design, Construction and openatof Dams — Part)] DPR n° 1363. -
[File: Italy 2]

Synopsis

This Regulation defines the general and adminisgatules for the design, construction and
operation of dams. The rules are relevant to:

— content of the various design level (preliminaoy, dpproval, for construction),

— approval and authorisation process,

— construction phase,

— supervision activity of the Authority,

— first filling and the final test for starting th@mmal operation,

- safety control during the operation stage.

NOTE: A complete update of this Regulation is curre(@07) in progress.

3. 1982, ‘TechnicalRules for the Design and Construction of Dai$lorme Tecniche per la
progettazione e la costruzione delle digh®.M. LL.PP. n°44. - [File: Italy 3]

Synopsis

This law defines the technical rules for the desigd construction of the dams.

New dams are considered, no directions are giventaxisting dams already in operation.
Specific rules are given for the different dam sypgravity, hollow gravity, buttress, arch, mulépl
arches, gate-structure, earth and rockfill dams.

Static and seismic loading factors, load combimegicallowable limits (factors of safety, max
stresses, min freeboard, etc) are defined, togetlidr directions to be followed during the
construction works, in particular for the foundatimeatment and for the qualification and control
of the construction materials.

NOTE: A complete update of this Regulation is curre(®@07) in progress.

4. 1994, ‘Misure urgenti in materia di dighig" Urgent Measures concerning DafjsLaw n°
584. [File: ltaly 4]

Synopsis

This law updates the definition of the “large darsabjected to national legislation and authority:
they are those having height>k6 m, or reservoir volume X1.000.000 i The previous
definition was based on lower dimensional pararsgteér10 m, V>100.000 H

It also defines the procedure to be followed foe tegularisation of dams that were put in
operation without having fulfilled the authorizatiqorocess required by the Regulation. The
technical and non-technical documents requestethéregularisation are defined, as well as the
measures to be taken by the authority if the retpaldon procedure is not fulfilled.

It introduces the obligation for the owner to apppfor each dam, an engineer who is responsible
of the safety of the dam and of its regular operati

5. 2003, ‘Regolamento concernente I'organizzazione, i conepitil funzionamento del Registro
Italiano Dighe RID” (*Organisation, duties and acfities of the Italian Dam Authority,
DPR n° 136. - [File: Italy 5]
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Synopsis

The national authority for dams was constituted thig law as a public autonomous body
(“Registro Italiano Dighe” - RID), with its own oagisational, administrative and financial
position. The decree defines the RID organisatiime “Council of the dam owners” is also
introduced, to be consulted about subjects of nma@rest for the dam owners.

The RID competence is extended to the ancillarykesofdiversion galleries and channels,
penstocks, etc): approval of projects and supenvisf the surveillance activities of the owner. For
the detailed definition of this additional compeatenreference is made to an updated “Dam
Regulation” to be issued afterwards.

NOTE: the RID as an autonomous body was cancelled bysth®sequent Law n. 286 -
24.11.2006 Financial Act for the year 20Q7 which brought again the RID within the
organisation of the Ministry of Public Works (asvias, for a long period, in the past)..

12. 2014, Norme tecniche per la progettazione e la costruzidegli sbarramenti di ritenuta
(dighe e traversé)Decree, 26 June 2014. - [File: Italy 12]

Synopsis

This Decree contains the updated technical rulestfe design and construction of dams. It
replaces the previous D.M. 1982 (item n.3). In ¢ht=chnical rules the criteria of the limit state
approach are applied. For 18 months until the D5 the old technical rules D.M. 82 will be
still valid together with the new ones. A Commissi&hould check the proper application of the
new rules identifying possible improvements thayina judged necessary.

13. 2014, tndirizzi operativi inerenti I'attivita di protezioe civile nellambito dei bacini in cui
siano presenti grandi digh®irective, 8 July 2014. - [File: Italy 13]

Synopsis

The Directive gives operative directions for thenaigement of emergency situations (e.g. related
to flood and seismic events). The “Documento dit€zione Civile” (Civil Protection Document)
of each dam will have to be updated according¢séfdirections.

Il - Other Legal Directions

6. 1986, ‘Sistemi di allarme e segnalazioni di pericolo perdighe di ritenuta” (Warning and
Alarm Systems for DamaMinistry of Public Works, Circular n® 1125 - |Ei Italy 6]

Synopsis

This Circular gives directions about:

- installation of warning signs along the stream, dstream the dam, to alert about the possibility
of sudden increase of the water flow related toojmening of the dam outlets;

— installation of a siren at the dam site, to bevattid before any voluntary opening of the outlets;

— installation of an hydrometric measuring stationmediately downstream the dam;

- flood propagation study, related to the water disgh when the gated outlets are opened.

All the above stated activities have to be caraetlby the dam owner
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7. 1987, ‘Prescrizioni inerenti I'applicazione del regolamentlighe approvato con DPR n°
1363 del 1959 (“Directions concerning the application of the Regiola about Dams n°
1363/1959), Ministry of Public Works, Circular n° 352. - {lé: Italy 7]

Synopsis

This Circular updates some specific elements ofl@&9 Regulation (doc. n.2), among which the

following:

— also the large dam not constructed in the rivedredsubjected to the Regulation;

- the dam break analysis to determine the flood mafien and the inundation maps is required,
for both new projects and existing dam, to be edrdut by the dam owner;

—the “Foglio di Condizioni per I'Esercizio e la Manuteoré (“Sheet of Conditions for
Operation and Maintenante is introduced, defining the monitoring, inspects and
surveillance activities to be carried out by thendawner. TheSheetis issued by the Dam
Authority and undersigned by the dam owner;

- a classification of the alert/alarm conditions igeg.

8. 1995, ‘Disposizioni attuative ed integrative in materiadighe (“ Operational Directions
pertaining to Damy, Circular letter n® DSTN/2/22806. - [File: ItaBj

Synopsis

This Circular gives operative directions about @asi subjects, among which the following:

— appointment of the engineer responsible for thetgadf the dam and its regular operation;

— detailed technical directions for the flood propamga studies (for the outlets opening scenario
and for the dam collapse scenario);

- obligation of a half-yearly asseveration, by thea@ipted “responsible engineer”, about the safe
conditions and operation of the dam;

- clarifications about the modalities for the evaiomatof the basic dimensional parameters (dam
height and reservoir volumes).

9. 1996, ‘Disposizioni inerenti I'attivita di protezione clginell’ambito dei bacini in cui siano
presenti dighé (“ Directions for Civil Protection activities in basnwhere dams are
present), Circular Letter n® DSTN/2/7019. - [File: Italj

10.2004, ‘Indirizzi operativi per la gestione organizzativa fanzionale del sistema di
allertamento nazionale e regionale per il rischarageologico ed idraulico ai fini della
protezione civile (Operational directions for the management of theamal and regional
alert systems for the hydro-geological and hydmauisk, for Civil Protection purposgs
Presidency of the Council of Ministers. [File:Iyt4.0]

11.2005, Verifiche Idrauliché (Hydraulic AssessmentCircular n. 3199 of the Dam Autority,
- [File: Italy 11]

Synopsis

This Circular requires the execution, by the danmenyof updated hydrological analyses for the
evaluation of the maximum floods correspondingroréasing return period (up to 1000 years
return period) and the corresponding assessmertheofhydraulic safety of the dams. The
evaluation is requested also for a scenario otdichéfficiency of the spillway and outlets.
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lIl - Guidelines (No Legal Obligations: None

ANNEXED FILES: ltaly 1, Italy 2, ltaly 3, Italy 4, ltaly 5, Italy 6, Italy 7, Italy 8, Italy 9,
Italy 10, Italy 11, Italy 12, Italy 13
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NETHERLANDS

As of October 2014, the Dutch dam-related legisiatis as indicated in the table and
explanations below. In the longer run, all enviremal legislation, including the Water Act
and the two Environmental Acts mentioned below| mibbably be integrated into one overall
Environmental Act. Probably, the safety standardiktiaen no longer be part of the law itself,
but rather of an underlying Order of Council.

Summary Table

Topics
1 YYlg(y)(y)YYY
2 v) [ (¥) | Y (N]Y Y
Laws |3 V) | Y [(W]Y Y
4 (v) | Y
5 Y |[Y |Y |Y |Y
6 WY [Y |[Y |Y [(Y)
7 | \ Y
Other
Legal
Obligations
A. Dams subjected to Regulation
B. Entities concerned
C. Dam Projects
a. General Directions
b. Technical Rules
D. Construction - First Filling
E. Operation
F. Repair — Rehabilitation
G. Protection of the population (Emergency action plEmergency management, etc.)
H. Decommissioning

Water Act

Act on Environmental Management

General Provisions Act on Environmental Law

Safety Regions Act

Health and Safety Regulations for workers (“ARBO”)
Guidelines for assessment and design (“WTI” and “ENV”)
Permit-for-use from municipality (for appurtenant structures)

NoakwnNpE
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References and useful websites

1. Formal law texts as of Oct. 2014in Dutch; up to date translations are rarely aldéd or
not at all) can be accessed through the followimigsl

a. Water Act: http://wetten.overheid.nl/BWBR0025458
i. The Water Act contains provisions related to FI&sk Management and to
Water Management in a general sense. By and ldrga)ater Act contains
the following elements:
1. Chapter 1 — General provisions, mainly definitions
2. Chapter 2 — Aims and Standards: refers to genesaécis of the
safety standards and the safety assessment, hygdiaolindary
conditions for safety assessment and guidelineddsign,
3. Chapter 3 — Roles of different organisations inedlvin water and
flood risk management, and provisions relateddodlwarnings
4. Chapter 4 — Policy and implementation plans
5. Chapter 5 — Construction, operation and maintenaheater works
6. Chapter 6 — Water permits and related issues
7. Chapter 7 — Financial issues
8
9.
1

. Chapter 8 — Law enforcement
Chapter 9/10 — various issues
0.Annex | + 1I: Dike rings and safety standards fowge dike rings

b. Act on Environmental Management http://wetten.overheid.nl/BWBR0003245

i. This act contains a very large amount of provisionseveral issues. By and
large, the Act on Environmental Management contding following
elements:

1. Chapter 1 - General provisions and definitions
2. Chapter 2 - Provisions related to key environmerdathority
organisations
3. Chapter 4 - Policy and implementation plans fortigdnand local
governments

Chapter 5 — Environmental Standards

Chapter 7 — EIA / Environmental Impact Assessment

Chapter 8 — Provisions related to polluting ergitie

Chapter 9 — substances and products (and permits)

Chapter 10 — Waste materials

Chapter 11 — Sound-related legislation

10 Chapter 12 — Reporting obligations

11.Chapter 13 — Procedures (for permits, exemption} et

12.Chapter 14 — Co-ordination (for permits, EIA’s tc.

13.Chapter 15 — Financial issues

14.Chapter 16 — Emission trade

15.Chapter 17 — Environmental incidents

16.Chapter 18 — Law enforcement

17.Chapter 19 — public accessability of environmemtirmation

18.Chapter 20 — legal security and transitional |legish

19.Chapter 21/22 further issues

©oNOOA
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Cc. General Provisions Act on Environmental Law http://wetten.overheid.nl/BWBR0024779

i. This act focusses specifically on the environmep&imit that is needed
when activities are planned that may affect theitiest protected by
environmental legislation. Both environmental I&gfisn, specific nature
conservation legislation, monument legislation dodising legislation and
specific laws on for example nuclear energy or Astiea may require
environmental permits and therefore refer to thes@nt act. The Act gives
all details about the procedures for obtaining saictenvironmental permit,
the inspection-related issues after a permit has lgeanted, etc.

d. Safety Regions Acthttp://wetten.overheid.nl//BWBR0027466

i. By and large, this act contains the following smusi

General provisions and definitions

Role and activities of the municipal authorities

Role and activities of the safety regions

Role and activities of the fire brigade

Role and activities of the regional authority foedrcal assistance

Emergency room

Co-ordinating representative

National aims

Emergencies and crises beyond local scale; upggatotedures

10 Information and communication

11.Request for assistance

12.Exceptional circumstances

13.Financial provisions

14. Supervision

15. Access to property

16. Sanctions

17.Provisions related to role, governance and finaoicénstitute for
Physical Safety

18. Further issues

CoNoOO~WNE

2. Useful documents orwww.helpdeskwater.nl

a. English translation (2009) of the original Dutch Waer Act, more recent
modifications not yet includedhttp://www.helpdeskwater.nl/algemene-
onderdelen/serviceblok/english/legislation/@?2916#/d-water-act/

b. Brief brochure on the Water Act (2009) not yet updated:
http://www.helpdeskwater.nl/algemene-
onderdelen/serviceblok/english/legislation/@2188-Mutch-water-act/

c. Relatively recent (2012) though not fully updateetrview of Flood Risk and
Water Management Policies in the Netherlands
http://www.helpdeskwater.nl/algemene-
onderdelen/serviceblok/english/legislation/@34448H-risk-and-water/

d. Booklet describing thenain insights from the FLORIS Flood Risk Study, major
source of inspiration for the “WTI” Legal [waterféace safety] Assessment
Instrument, which is now under development:
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e.

http://www.helpdeskwater.nl/algemene-onderdelemiseblok/english/water-and-

safety/@34327/vnk-nader-verklaard/

In Dutch language only:

Present version of the “WTI” Legal [water defence afety] Assessment
Instrument, used for the last safety assessment:
http://www.helpdeskwater.nl/onderwerpen/watervéiiml/primaire/toetsen/
wti2006-vigerend/

New version of the “WTI” Legal [water defence safey] Assessment
Instrument “WTI12017”, under development, using the new flood
probability safety
standardsittp://www.helpdeskwater.nl/onderwerpen/watervéiigl/primair
e/toetsen/wti2017-ontwikkeling/

Formal design tool “O12014” to be used for the present dike reinforcement
round (in
http://www.hoogwaterbeschermingsprogramma.nl/Docueretopenbaar/K
ennis+en+innovatie/274378.aspx?t=0Ontwerpinstrunmeme:2014+%280I
2014%29

References to other/various documents related to dign:
http://www.helpdeskwater.nl/onderwerpen/watervéidigl/primaire/ontwerp
en-beheer/

3. Useful documents orwww.enwinfo.nl (ENW Guidelines)

a. Overview of Dutch-language publications of ENW:
http://www.enwinfo.nl/tool//view/overzicht.php

Overview of English-language publications
http://www.enwinfo.nl/asp/uk.asp?DocumentID=112&niveau=1 containing the
following guidelines (note that there not yet anslation of the
“LeidraadKunstwerken” (Guidelines on Hydraulic Stiwres), which is currently
being updated, given —amongst others- the introalucf new European Building
Codes (Eurocode)

b.

#PDFO5 Fundamentals on Water Defences

#PDFO07 Guidelines on Sea and Lake Dikes

#PDF13 Technical Report Clay for Dikes

#PDF14 Technical Report Erosion Resistance of Grasslandsa
Dike Covering

#PDF15 Technical Report Wave Run-up and Overtopping at
Dikes

#PDF16 Technical Report on Sand Boils (Piping)

#PDF17 Technical Report on Soil Structures

PwbdPE
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NORWAY

Summary Table

Topics
Docn. | A B|Ca/Cb/D |E |F |G |H

Laws 1

Regulations 3

Dams subjected to Regulation
Entities concerned
Dam Projects
a) General Directions
b)  Technical Rules
Construction - First Filling
Operation
Repair — Rehabilitation
Protection of the population (Emergency action plamergency management, etc.)
Decommissioning

ow>

ITommo

| - Laws (Legal Obligations)
1. Act related to Watercourses and Groundwater (ThéeWResources Act) of 24 November
2000, No. 82.

Il - Other Legal Directions — Regqulations (lower hierarchic level than Laws; in case of
discrepancies with a Law, the Law prevails)

2. “Regulations governing the safety of watercourseudtres” (The dam safety
regulations), laid down by Royal Decree 18 December 2009 waitthority in the Act of 24
November 2000 No. 82 on Watercourses and Groundw&tee Water Resources Act)
subsection 2 fourth paragraph, letter e, Sectiohsa®d 38 second paragraph letter d,
Sections 39, 53, 54 and 58. Proposed by the MynigtPetroleum and Energy.

3. “Regulations governing internal quality control drow to fulfil the Act on Watercourses
and Groundwater” (Internal Control Watercourses), laid down by Royal Decree 28
October 2011 with authority in the Act of 24 Novesn 2000 No. 82 on Watercourses and
Groundwater (The Water Resources Act), Section$s&nd 58. Proposed by the Ministry
of Petroleum and Energy.
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lIl - Guidelines (available by 2012)

Flood calculations

Planning and construction
Inspection and reassessment
Concrete dams

Spillways

Masonry dams

Embankment dams

Gates, valves and penstocks
. Determination of loads

10. Surveillance and instrumentation
11.Dam break flood analysis

©CoNorwNE

ANNEXED FILES:
A description of the dam safety regulation is giventhe paper “New Norwegian Dam
Safety Regulations”, by G. Holm Midttamme, L. Gégéind E. Hyllestad, presented at the
ICOLD European Club Symposium in Innsbruck, 2018e Water Resources Act, The
Dam Safety Regulation, The Internal Control Regafatand the technical guidelines are
available in Norwegian atww.nve.no
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PORTUGAL

Summary Table

Topics
C-bjD |E F G | H

Docn. |A | B C-

Q

Laws
2wl N R

5

Dams subjected to Regulation

Entities concerned

Dam Projects

a) General Directions

b) Technical Rules

Construction - First Filling

Operation

Repair — Rehabilitation

Protection of the population (Emergency action plemergency management, etc.)
Decommissioning

ow>

Tommo

| - Laws

1. 15/10/2007, Regulation for Safety of Dain6Regulamento de Seguranca de Barragens
Decree Law 344/2007 - [Files: Portugal 1]

Synopsis

This Regulation defines the general and adminisgatules for the design, construction and
operation of dams. The rules are relevant to theviing subjects:

— dams subjected to the regulation;

— entities involved in the control of dam safety;

- contents and documents to be included in dam pgsyjec

- safety control in the construction stage;

— supervision activity of the Authority;

- safety control during the first filling, and fin@st for starting the normal operation;
- safety control during the operation stage;

- safety control in cases of abandonment and demw]iti

— Civil Defense measures.

2. 14/12/1993, Regulation of Small DahgRegulamento de Pequenas BarragenBecree
Law 409/93 - [File: Portugal 2]

Synopsis
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This law is devoted to small dams (those not stibjeto the Dam Regulation, doc. n. 1). It defines
both general and technical rules, relevant to tb&igmh, construction, first filling and operation
stage.

3. 10/09/1993, Code of Practice for Dam Desigr{Normas de Projecto de Barraggns
Decree 846/93 - [File: Portugal 3]

Synopsis

This law defines the principles to be applied fa tdesign of dams.

It defines the content of the design in its variphases (preliminary design, design for approval,
design for construction) and the technical rulesottow in the design of different dam types:
static and dynamic loads, load combinations, safetyditions to be ensured (factors of safety,
freeboard, etc), discharge outlets and spillways.

4. 10/09/1993, Code of Practice for Observation and InspectionDaEms, (Normas de
Observacéao e Inspeccao de BarragerBecree 847/93 - [File: Portugal 4]

Synopsis

This law defines the principles to be applied foe tcontrol of dam behaviour and condition
through instrumental monitoring and visual insp@tti

It defines the entities involved and the critea the definition of the monitoring and inspection
plan in the design stage, the construction stégeoperation stage, the decommissioning stage.
Rule are given about: measurement data collecstorage, processing and analysis; flow of
communication in case of anomalous behaviour; otstelated to exceptional conditions (floods,
earthquakes, rapid drawdown); professional qualitoe of the involved personnel.

Specific direction are devoted to the applicatibthe law to the existing dams.

5. 21/04/1998, Code of Practice for Construction of DamgNormas de Construcdo de
Barragen$, Decree 246/98 - [File: Portugal 5]

Synopsis

This law defines the general principles and citéd be applied during the construction stage.
Various topics addressed by the law, such as: wedoprofessional figures and documentation,
temporary diversion of the river, excavation, camdion plant and equipment, foundation
treatment, qualification and control of the constian materials.

* “Code of Practice for Operation of Damsot yet published
» “Regulation for the Management of Reseryaiot yet published

ANNEXED FILES : Portugal 1, Portugal 1 - English, Portugal 2, Portugal 3, Portugal 4,
Portugal 5
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SLOVENIA

Summary Table

A| B |CaChD|E| F| G| H
1
2
Laws 3
4
5
6
7
8
9
Other 10
Legal 11
Obligations| 12
13
14
15
16
17
18
19
20
21
A. Dams subjected to Regulation
B. Entities concerned
C. Dam Projects
a. General Directions
b. Technical Rules
D. Construction - First Filling
E. Operation
F. Repair — Rehabilitation
G. Protection of the population (Emergency action plamergency management, etc.)
H. Decommissioning

. Laws (Legal Obligations)

1. Construction act (Official gazette RS No0.110/2@@#npletion2012)

Synopsis

This Regulation defines the general and adminis&aules (together with Water act, Energy act

and Spatial planning act) for the design, consimacind operation of all types of the constructions

including dams. The rules apply to:

- content of the various design level (preliminany, dpproval, for construction, as constructed),

— approval and authorisation process,

— construction phase,

— supervision activity of the Authority in construmti phase (Inspectorate for civil engineering -
jurisdiction),
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— first filling and the final test for starting the@mmal operation,
— Safety control during the operation stage (payfjall

NOTE: Some fields relevant to environment, water mamaegg and power generation are defined
more in details by other act in force.

2. Water act (Official Gazette RS N0.67/2002; compitein 2010)

Synopsis

This Regulation defines the general and adminis&atules for use of water (together with

Environment, Energy and Spatial planning act) teeessary permits that should be obtained for

water structures (including dams), the obligatiofowners of water structures that should be

fulfilled in the operational phase. The rules agply

— content of the various design level (preliminaoy, &pproval),

— approval and authorisation process (approval gepte by supreme water office, department for
water),

— construction phase (for the all the constructiomksadn specific areas where the ground water
can be affected),

— supervision activity of the Authority in the consttion, operation and reconstruction phase
(Inspectorate for environment - jurisdiction),

- safety control during the operation stage (payfjall

3. Spatial planning act (Official Gazette RS No.33/20mpletion 2012)

Synopsis

This Regulation defines the general and adminig&atiles (together with Water act, Construction

act, Environment act ) for the design, constructod operation of all types of the constructions

including dams. The rules apply to:

- Insertion of important infrastructure into spaceddi@ional rules for dams for power
generation)and its impact of the dam to the enwivemt, space and population

— content of the various design level (preliminaoy, dpproval, for construction),

— approval during the authorisation process,

— construction phase(indirectly),

— supervision activity of the Authority in construmti phase (Inspectorate for civil engineering -
jurisdiction),

4. Environment act (Official Gazette RS N0.31/2000npk@tion 2004

Synopsis

This act defines the general and administrativesriibr environment and species protection — it

transmits the requirements for Environment protectset by different EU regulations and

conventions into Slovene legislation. It also gbes basis for establishment of special protected

areas and puts basic restrictions for any typeoostuction in these protected areas. The rules

apply to all type of constructions in:

— content of the various design level (preliminaoy, dpproval, for construction-indirectly),

— approval and authorisation process,

— construction phase (indirectly),

- supervision activity of the Authority in construmi(Inspectorate for civil engineering -
jurisdiction),

— Control of operation and refurbishment during theeration stage (in protected areas — for
example: NATURA 2000, special protected areas).

5. Protection Against Natural and Other Disasters ACfficial Gazette RS No0.51/2000 and
completion 2010)
Synopsis
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This regulation defines the general and adminisgatules for the protection against natural
disasters and it refers to large dams (accordimyeawvious ICOLD categorisation). It sets basis for
the preparation and organization of Emergency AcRtans and organization of civil protection.
The act refers to:

— Operational phase,

— To the dams and reservoirs that are used alsarigation and recreation,

- Potential dam failure

- Organisation of civil protection in case of opesatin extreme conditions and natural disasters

6. Energy act (Official Gazette RS N0.79/1997 and ¢etigm 2007)

Synopsis

This act defines the general and administrativesrubr infrastructure for power generation.
Together with rules for preparation of EAP it sb&sis for the preparation and organization of
Emergency action plans and organization of civit@ction: The act refers to:

- content of the various design level (preliminaoy, dpproval, for construction, as constructed),
- the insertion into space phase

— approval and authorisation process,

— necessary permits that should be obtained befereghration

- special requirements that should be fulfilled beftire operation

— supervision of operation of power generation irtfriagture

7. Law on Construction Products (Official Gazette N©2B00)

The rules define the attestation of in-built matksriand type of controls that should be performed
during the construction and after the completiothefconstruction.

Other Legal Directions

8. Regulation for classification of very demanding,méeding and simple engineering
structures, about the conditions for constructidrsionple engineering structures that do not
need building permit and about the type of constoncworks that are in reference with
structures and appurtenant land (Official Gazett IR0.114/ 2003 and completion)

The regulation defines more in details which damegdh more accurate elaboration and
processing during the phase of design and approval.

9. Regulation on the classification of types of swwoes and facilities
of national importance (Official Gazette RS No/2091)

The regulation defines which dams and dykes showldertake the complete process of
insertion into space.

10. Former Yugoslav monitoring and surveillance regiaias (Official Gazette SFRY No.7/ 1966)
The regulation defines which dam should be subjetteconstant monitoring and sets basis
for extent of monitoring and report elaboration.

11. Regulations for seismic monitoring of large dam§ifal Gazette RS N0.92/1999, completion
in 2003)

The regulation sets basis for the monitoring ofs&t activities in the influence area of the
dams.

12. Regulation for preparation of emergency action plé@fficial Gazette RS N0.24/2012)
The regulation gives detailed rules and instrucfammpreparation of Emergency action plans
and organisation of civil protection in case ofunat disasters including dam failure.

13.Regulation on the environmental report and the itldlaprocedure of comprehensive
assessment of certain plans and programs on th@osmvent QOfficial Gazette RS
No.73/2005)
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14.Rules on the content, form and method of prepamnatfcthe National spatial plan and
the method of preparation proposed solutions of #patial arrangement their
evaluation and compariso®fficial Gazette RS No.#2007; completion 2011)

15.Rules on design documentati@ff{cial Gazette R®0. 66/2008)
Detailed information about content of the designs

16.Rules on proof of the reliability objedfficial Gazette Ri$0. 55/2008)

17.Rules on the format and content of the evidentieeofeliability object Official Gazette
RS no. 55/2008)

18.Rules on the criteria for spatial planning and sphinterventions in agricultural land
outside the urban area®fficial Gazette R®0. 110/2008)

19.Rules concerning the presentation of spatial sté@ificial Gazette R®0. 50/2008)

20.Regulations regarding authorization of energy peri@fficial Gazette R®0. 5/2007)

21.Regulation on classification of objects accordinghe complexity of the construction
Official Gazette R®10. 18/2013)

NOTE: Listed above are the main rules and regulatie there are several others referring to
particular parts of the process of insertion irgace and protection of endangered species.

In addition to the Act, Regulations and Rules ta@ in force- there are also the European and
national standards that give technical requirements

[Il - Guidelines (No Legal Obligations

Guidelines on the elaboration of contingency plans

NOTE: Guidelines for dam safety in preparation.

79



SPAIN

Summary Table

Topics

Docn. |A |B C-a/C-bh|D | E F G H

Bl W N

Laws

A. Dams subjected to Regulation
B. Entities concerned
C. Dam Projects
a. General Directions
b. Technical Rules
Construction - First Filling
Operation
Repair — Rehabilitation
Protection of the population (Emergency action plamergency management, etc.)
Decommissioning

Tommo

| - Laws (Legal Obligations)-

1. Instruction for the project, construction and optoa of large dam$1967). Public Works Ministry
Order [File: Spain 1]

Synopsis

This Regulation defines the general and adminig&atules for the design, construction and
operation of large dams. The rules are relevatitédollowing subjects:

- Only large dams are subjected to the regulation;

- Contents, hypothesis and documents to be includddr projects;
- safety control in the construction stage;

— supervision activity of the Authority;

- safety control during the first filling;

- safety control during the operation stage;.

2. Basic guideline for civil protection against risk fhooding (1994) Ministry of Interior. Cabinet
agreement. [File: Spain 2]
Main points: Classification of all dams/ponds depirg on the potential downstream damages in
case of failure or malfunctioning (A, B and C) ahe need of emergency action plans for risky

dams/ponds (A and B dams).

3. Technical Regulation about safety of dams and vesex(1996). Ministry Order. [File: Spain 3]
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This Regulation defines the general and adminig&atules for the design, construction and
operation of large dams or dams classified on AgaBegories. The rules are relevant to the
following subjects:

- Only large dams are subjected to the regulation;

- Contents, hypothesis and documents to be includddr projects;
- safety control in the construction stage;

— supervision activity of the Authority;

- safety control during the first filling;

- safety control during the operation stage.

4. Amendment of the Public Water Regulation. 2008.|Regree. [File: Spain 4]

Synopsis: This Regulation defines the general andirdstrative rules for the design, construction
and operation of large dams or dams classified am B categories. The rules are relevant to the
following subjects:

— supervision activity of the Authority in all stagekthe dam life cycle;
- safety control in the construction stage;

- safety control during the first filling;

- safety control during the operation stage;.

li includes also the need of developing three $afeichnical Standards which once approved, thely loel
the only applicable regulations on dam safety.
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SWEDEN

Summary Table

Topics
Docn.|A | B [Ca/Cb/D |E |F |G |H

|- Laws 1

Il - Other 1
Legal

Obligations
Regulations

Guidelines 1

A. Dams subjected to Regulation
B. Entities concerned
C. Dam Projects
c)  General Directions
d) Technical Rules
Construction - First Filling
Operation
Repair — Rehabilitation
Protection of the population (Emergency action plamergency management, etc.)
Decommissioning

ITommo

| - Laws (Legal Obligations)-

1. 1999, ‘The Swedish Environmental COd€SFS 1998:808)
Synopsis
A general set of rules and regulations for actgitiwhich may have environmental consequences.
The Environmental Code also governs water rightsdam safety.
In 2014 new legal requirements on dam safety weded

2. 2003 “The Civil Protection A¢t (SFS 203:778)
Synopsis
The aim with the Civil Protection Act is to givewed protection against accidents for people’s life
and health as well as for property and environmentthe whole country, taking local
circumstances into consideration.

Il - Other Legal Directions — Regqulations (lower hierarchic level than Laws; in case of
discrepancies with a Law, the Law prevails)
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1. 1998,“The ordinance about owners’ self-regulati(®FS 1998:901)
2. 2014, “The Dam Safety Ordinance” (FOorordning om des@ikerhet, SFS 2014:214)

3. 2003, “The ordinance about civil protection” (Fdioing om skydd mot olyckor, SFS
2003:789)

lIl - Guidelines (guidelines are not binding from a legal point &w)

1. 2012, ‘RIDAS, The hydropower industries guidelines for daafety, provided by
SwedEnergy.
Synopsis
Dam safety guidelines drawn up by the hydropowdustry, first published in 1997. RIDAS
comprises guidance on consequence classificatiorgangsation, competence and
documentation, dam design and construction, operatsurveillance and monitoring, and
maintenance, emergency preparedness and dam satkty (by SwedEnergy).

2. 2012, “GruvRIDAS, dam safety guidelines of the miniindustry” (Gruvindustrins riktlinjer
for dammséakerhet), provided by SveMin.
Synopsis
The mining industry’s version of RIDAS, first pudsied in 2007.

3. 2015, “Swedish Guidelines for Design Flood Detemation for Dams” (Riktlinjer for
bestdmning av dimensionerande floden for dammanid€iines drawn up by Svenska
Kraftnat, SwedEnergy and SveMin.

Synopsis

The guideline on design flood for dams was firdblimined in 1990. It specifies design criteria
for design floods in relation to consequences afae failure during a flood event, and is
primarily directed to dam owners and consultants wadrry out design flood calculations.

ANNEXED FILES:

I-1 - Changes to Environmental Code and OrdinarR@&s4

I-1 - Environmental Code and Ordinances - a resiinglish (1999 version)
| -1 - Environmental Code_English (1999 version)

I -1 and Il - 2 - Changes to Environmental Code @ndinances_2015
I-2 — Civil Protection Act_English brief presentati

I-2 — Civil Protection Act_Swedish

[I-2 - Forordning om dammsakerhet_Swedish 2014

[I-2 — Ordinance on Civil Protection_Swedish

[I-2 — Ordinance on Owner’s Self Regulation_Swedish

[l - 3 - Guidelines design flood_English 2007 vers

[l - 3 - Riktlinjer dim floden_Swedish with Enghssummary 2015
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SWITZERLAND

Summary Table

Topics
Docn. | A B|Ca/Cb/D |E |F |G |H

Laws 1

Ordinance 1

Guidelines 1 Under revision (2014)

Dams subjected to Regulation
Entities concerned
Dam Projects
e) General Directions
f) Technical Rules
Construction - First Filling
Operation
Repair — Rehabilitation
Protection of the population (Emergency action plamergency management, etc.)
Decommissioning

ow>

Tomnmo

| - Laws (Legal Obligations)-

1. October 2010, Federal Law on Water Storage StructurefLOA 721.101)
Synopsis

A general set of rules regarding safety of wateragfe structures and liability linked to the
damages incurring from water releases.

General dispositions — Safety of water storagecsiras (Construction and operation,
Emergency plan) — Liability — Surveillance and llegeocedures — Penal provisions and data
treatment — Final dispositions.

Il - Other Legal Directions — Regulations (lower hierarchic level than Laws; in case of
discrepancies with a Law, the Law prevails)

1. October 2012, Federal Ordinance on Water Storage Structi€SOA 721.101.1)
Synopsis

General dispositions — Safety of water storagectiras (Construction, Commissioning and
Operation, Emergency plan) — Surveillance — Fimgdabitions.

lIl - Guidelines (guidelines are not binding from a legal point @w)

Synopsis
The Guidelines regarding dam safety are curremttjeu revision and being adapted to the new
legislation.
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ANNEXED FILES:

I-1 — LOA Loi fédérale sur les ouvrages d'accunaitat
[I-1 —OSOA Ordonnance sur les ouvrages d‘accumulation

85



