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NOTICE - DISCLAIMER:

The information, analyses and conclusions in thisudhent have no legal force and must not be coresides
substituting for legally-enforceable official regtibns. They are intended for the use of expergnce
professionals who are responsible to judge thetirmmnce and applicability.

It is emphasised that the purpose is not to prefareasis 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 regiges only a summary of the legislation in usedaleCountry.
It is impossible to explain all the details and ithigicacies 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#rout reservation.



Dam Legislation Report

2001 Report

A 2001 Reportvas prepared by a Working Group chaired by Patrelliou, 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 aellGerman 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,gigeording to the ICOLD’s Dam Register.

2007 Report

A 2007 Reportvas prepared by a “scouting” Working Group chabgdsiovanni Ruggeri, composed of
4 Countries (France, Italy, Norway, Portugal), hguihe purpose of defining the activities to beposed
for a possible subsequent “Legislation Project”ednto 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 legislatiocuments (original language, English translafion
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. Kangeter, 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 legislation appiie European Countries. A significant
evolution in dam legislation was also confirmed] arf‘continuous” updating of the information
was therefore recognised to be necessary.

* Following the completion of the 2007 Report, the fiormation updating process is therefore
entrusted to the direct responsibility of the Natimal 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

Netherlands 2017
United Kingdom 2016
France 2015
Sweden 2015
Italy 2014
Ireland 2014
Finland 2014
Switzerland 2014
Slovenia 2014
Spain 2013
Sweden 2012
Norway 2012
Portugal 2007
Austria 2001
Germany 2001
Romania 2001
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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

2016- United Kingdom: full updating

2017 — Netherlandsupdating
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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®Bd. 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 reformetithe new Dam Safety Act was enacted in 2009
and the new Government Decree on Dam Safety in.2@1&ddition, the new Dam Safety Guide is

now on trial and will be published in 2012. The D3afety Guide will also be translated into English

and Swedish.

The Dam Safety Guide explains and describes theéeotsn of the Dam Safety Act and the
Government Decree on Dam Safety more in detail. Ghiele contains recommendations on how to
meet the dam safety legislation requirements anelsggome general guidelines e.g. about planning,
design, construction, operation, inspection anchteaance of a dam.

FRANCE

According to legal point of view, the owner of awlés 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 guaratiteggeneral public safety and, for that, the autyror
(French government and its representatives) suggsthe action of the owner for dam safety. For
some dams (industrial ones) there is also a cootithle administration due to the concession system

The French regulation was largely renewed in 200 pdrticular a general degree of"ecember
2007) and later, following the general law on wéiBecember 2006) even if there are not yet detailed
prescriptions for dimensioning and conception. files were modified in 2015 (decree of"IMay
2015). All the regulations can be found in “Envinoent 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 Legislationrgland

Dam safety practised are the responsibility ofdhm owners

ITALY

The use of water by means of dams is regulated dsnaral 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 resgble of the technical evaluation and approval of
new projects, and supervise the actions of the ofarehe safety of the dams in operation. From
2003 to 2006 the Dam Authority was as an autonoroayanisation (hamedRegistro Italiano Dighe

- RID”); in 2006 it returned to be part of the Ministiiytibe Public Works, as it was in the past.

The “small” dams” refer to the Regional Authoritiisd regional laws.

The basic legislation for the large dams is therfCRegulation”, regulating the design, construction
and operation of dams. It is composed of two parts:

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

— Technical Rules for the design and constructiodashs: currently both the Technical Rules
issued in 1982 (updating the Part Il of the 195@WRkation) and the new Technical Rules
issued in 2014 are applicable (for a 18 months éxistence period”). Projects under
construction, or already approved before the dagmty into force of the updated Technical
Rules, can be completed making reference to thd@ebthnical Rules until the end of works
and relative acceptance tests.

More recent national laws updated some parts dbéisec Regulation, and/or integrated it addressing
some additional specific subjects. In particulal @4 the Law n. 584 updated the definition of the
“large dams” (which refer to national legislatiamigAuthority) increasing the lower limit of the bas
dimensional parameters (dam heightl5 m, reservoir volume 1 Mm?). Smaller dimensional
parameters were used before (10 m, 100.000 m

In addition to Laws, legal directions concerningngospecific 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 cutitgrunder 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 pradtcaddition there were specific requirements for
protection of hydropower facilities against wariacs, which also included many dams, given by a
Committee for Civil Defense for the Hydropower Sec¢h Norway (KSFN). The first regulations for
dam safety in Norway were issued in 1981 with foongechnical requirements for construction of
dams. In the 1990s, requirements for dam ownet&mnal control, classification and qualifications
were introduced. In 2001, the legal framework famdsafety was revised and 3 new regulations were
issued with a legal basis in the Water Resourceés Ac

In January 2010, a new regulation on safety of damalsother hydraulic structures was issued with a
legal basis in the Water Resources Act. This reguiaeplaces 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
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requirements for qualifications (of dam owner parss, consultants and contractors), dam owner
organization (presence and responsibility of kengqenel), classification, design, construction and
operation. In addition to the dam safety regulatb2010, there are several technical guidelines on
dam safety.

The dam safety regulation covers all dams and agpamt structures, for all purposes (water supply,
hydropower etc), and also headrace tunnels andquissfor hydropower production. The dams are
classified in 5 classes according to consequentesmse of failure, and requirements are given
according to the consequence class. Thus, onlywadguirements are given to dams in the lowest
consequence class (class 0), while most requirenagick also the most severe requirements are given
to dams in the highest consequence class (class 4).

The Water Resources Act is approved by the Norweggaliament, while the dam safety regulation

is approved by Royal Decree. The Ministry of Petuoh and Energy is given the formal responsibility
of these, while the Norwegian Water Resources ametdy Directorate (NVE) have the executive

authority to administer the regulation. NVE areoaissponsible to develop guidelines, which extend
the requirements in the regulation, and to superyie 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 otheossraccidents. 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-ra®©90 and afterwards revised and re-issued in
2007.

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

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

Regullations: ‘
Codes of Practice:
|_NPB__Jg NOIB |
\ | NCB B NEB_
RPB

NPB — CP forDesign
RSB — Dam Safety Regulations NCB — CP for Construction

_ - NOIB — CP for Monitoring and Survediance
RPB — Regulations for Smal Dams NEB — CP for Overal

EXROFEAN CUOE OF ICOLD - Des
Lezilation Paojert: - Secotis I

RSB applies to a number of dams defined on theslzdsi dimensional criteria of dam height greater
then 15m (“large dams”) or reservoir capacity gee#ttian 100.000 A§10° m®). Additionally, it also
applies to smaller dams with a high potential daeragsociated to the downstream inundation zone,
in the event of an accident (Class ).

RSB establishes the forms of controlling dam safe@mely in the stages of design, construction,
first filling of the reservoir, operation, abandoam and demolition, including in particular
surveillance and emergency planning measures. ®tretspectrum of dams concerned, provisions
for differentiating obligations according to damesand potential damage are included.

The Water Institute (INAG, 1.P.), from the Ministof Environment, is vested with the role of Dam
Safety Authority, having general competence in supmg Owners’ compliance with the
Regulations.

For smaller dams a “Regulations for Small Dams’lapp

The Water Law incorporates in its provisions thedhr compliance with dam safety regulations.

SLOVENIA

The legislation covering the dam safety in Slovesigery loose and scattered, however it sets basic
rules for both the planning process, as for thestrantion and operation of dams and civil protectio
in extreme situations. Area that is not coveredelgyslation is the decommissioning of dams.

Dam safety in Slovenia can be divided in 3 levsirictural safety (design and construction phase),
operational safety and functionality (exploitatjpimasejn normal conditions), operation in extreme
conditions (emergency action planning and alarming)

The basis for dam safety is given by two acts: Watt from 2002 (for operational phase) and
Construction act from 2000 (for design and consitoagphase). Apart the two mentioned laws there
is also the Act of defence against natural andratlsasters, which sets as obligatory the elabmrati
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of Emergency action plans. The acts mentioned abm/accompanied by several decrees-standards
and rules that regulate more precisely the phaslesign, monitoring and elaboration of emergency
action plans. However there is no act or regulati@t ensembles all the aspects of dams safety in
one place.

The regulation that covers the part of spatial pilag and the requirements for elaboration refess al

to medium and smaller dams, but the regulatioh@biperational phase (operation and maintenance)
mostly applies to large dams, according to old I©Qilassification (definition of large dams used
before 2011: dams higher than 15m and dams highaartOm with reservoir exceeding 1milliod,m
spillway capacity 2000/, dam crest longer than 500m). However the exténtare can be
expanded by rules for operation and maintenancehwfaccording to the water law) should be
prepared for a single dam.

SPAIN

The main basic public safety around dams is cdasic 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 failurealfunctioning (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 darfi®67), which applies only to large dams (H> 15 m o
between 10 and 15 m and V = 100,0Q%) of private owners, th&echnical Regulation about safety
of dams and reservoif4996), which applies to large dams and damsitied®n A and B categories
state owned, and since January 2008, the amendrinttret Public Water Regulation, which includes
the need of developing three Safety Technical Statsdwhich once approved, they will be the only
applicable regulations on dam safety.

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

And as complement to these three regulations, & afteight 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 safetthd®, several different statutes are applicable
to dams and dam safety issues. The most impoegntations are found in the Environmental Code
and the Civil Protection Act.

The central principle in the Environmental Codéhest the owner of an enterprise shall continuously
plan and monitor the operations through self-regadain order to prevent or counteract harm to
human health or the environment. He is obligedcguae the required knowledge, investigate and
evaluate the risks related to the enterprise, diaand follow routines for self-regulation, as wadl

to take the measures required and have prepareidnaster to avoid damage. The Owner is obliged
to maintain the dam and in doing this he shalltbsedbest available technology and the precautionary
principle. Should a dam failure nevertheless odtem the owner is liable for damage caused by the
dam failure. Within this set of rules and regulaigdhere are also government ordinances concerning
owners’ self-regulation and the role of supervisaughorities.
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In 2014 new legal requirements on dam safety wiasdoced in the Environmental Code and a Dam
Safety Ordinance was enacted. The main revisionkide the introduction of a consequence
classification system, with dam safety classes AnB C, for dams based on an assessment of the
societal consequences of a dam failure. (Dam salags A — severe national consequences, B -
severe regional and local consequences, C — slgaleconsequences from a societal point of view
in the event of a dam failure.) Furthermore the emsrof classified dams are required to establish an
work according to a safety management system,riduwcd safety reviews and to submit annual dam
safety reports and to pay an annual fee to thergigpey authority.

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

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

UNITED KINGDOM

The United Kingdom comprises four regional admmaigbns, England, Wales, Scotland and
Northern Ireland. Reservoirs in England and Wakesregulated under the Reservoirs Act 1975, as
amended by the Flood and Water Management Act 28id this is enforced by the Environment
Agency in England and Natural Resources Wales, ate®/

In Scotland the Scottish Environmental Protectiagecy enforces the Reservoirs (Scotland) Act
2011.

Reservoirs in Northern Ireland are regulated by Reservoirs Act (Northern Ireland) 2015. This
act is being implemented in phases by a divisiathiwithe Competent Authority referred to as the
Reservoirs Authority.
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Dams subjected to Regulation
Entities concerned
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Dams operation
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A. DAMS SUBJECTED TO REGULATION

AUSTRIA

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

FINLAND

The Dam Safety Act and Decree apply to all dani&nitand regardless of its height. This includesanaiurse
dams, flood embankments, tailings dams and wastes dlaat are used to impound liquids or solids #nat
harmful or dangerous to health or the environment.

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

. Class 1 dam, which in the event of an accidenses danger to human life and health or considerabl
danger to the environment or to property.

. Class 2 dam, which in the event of an accidentcaase danger to health or greater than minoratang
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 tesiication of a dam based on the documentatioviged
by the dam owner. The classification is not neetigee dam safety authority considers that the daes not
cause any danger.

All dams, including non-classified dams, have tokbpt in such a condition that the dam is safe. ddm
owner is always responsible for the dam.

FRANCE

According to the law on water, an authorisatiorthm® administration is needed before constructioa ddm
whatever its height may be. For that authorisatiotechnical file is presented by the owner.

However, the French regulation (decree of Decerb6i) divided the dams into three classes (A, B@nd
according to the height H of the dam above groendlland the normal volume V of the reservoir. Tioex
C is so calculated :

C = H2 x \"®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
« notin class A,B and with H higher than 2m and 30900 ni and with at least one inhabitant within
400m downstream of the dam.

When this is imposed by a special level of riske #uthorities can modify the class of a dam. Funtoee,
dams higher than 20 m and with a reservoir aboy@005000 i (and other dams when needed) are subjected
to a regulation for emergency planning.
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The inventory of the dams is still in progress ézsally for smaller ones). There are about 220 dahttass
A, 420 of class B, 2000 dams of class C and sedezatns of thousands of dams not classified but kit
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-Westah@RW) as for this review not all of the 15 statan
be considered.

The "State Water Law" covers dams defined by heglitvolume, e.g. h > 5 m and V > 100,000 m3 fer th
State of NRW. Furthermore the state of the arpfanning, construction, maintenance and operasiolefined

in the "Law of Water". The Law defines six diffeteagpes of dams (figure 1). All states consider BBl
19700 and additional guidelines as state of thd-artthe technical requirements the DIN 19700mljstishes
five types of dams but does not include a restmctly height or volume (figure 1). A classificati¢ag.
according to risk) does not exist.

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 At are defined by the following dimensional
parameters: height>H15 m, or reservoir volume/1.000.000 ri The dam height is the difference between
the elevation of the crest and the elevation ofidiaest intersection point between the upstreamrcrgam
face and the ground level.

Before 1994, lower dimensional parameters were (l8&dn, 100.000 FA).

Smaller dams

The responsibility for smaller dams is assignetiécRegions (ltaly is subdivided in 21 Regions)e Shuation
is consequently not homogenous. Some Regions refireed their regulation (both General Directionsl an
Technical Directions). Other Regions haven't dongling, yet. In some of the regional Regulatissied
till now, some criteria related to the “risk levdjust in terms of “consequences in the exposedndtneam
areas”) are used, while they are totally absetftercurrent national regulation for large dams.
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NETHERLANDS

In the Netherlands the vast majority of dams avedlprotection structures. Depending on the nattitbe
threat, where a distinction is made between lapgmavater bodies and more regulated bodies of satese
flood protection structures are divided into twasses :
» primary flood protection structures of nationaleir@st (over 3500 kilometres in length, varying in
height (above mean water level) from 3 to 13 métres
» 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 Defenéct

of 1996. In relation to water defences, the Watetr dontains an Annex with an overview of primaryteva
defences, and sets conditions for the primary floadection structures in terms of the responsiédiof the
authorities involved, the safety standards, thellegsafety assessment, the procedure for recatistnuof

structures and the framework for financing of restaurction and maintenance. The contents of the Ahas

recently been changed because of a safety stangddade (standards in terms of flooding probabdlitigther
than water level exceedance probabilities, andniafgto dike stretches rather than full dike ringsllow for

differentiation).

Primary water defences (including large dams) widichctly protect the hinterland, are directly gesid a
safety standard from the Water Act. For (mainlyasghe) dams which separate two water bodies ni¢igly

has been not the Water Act itself but the undeglyegulations which assign the safety standards.

The Netherlands has only one large dam which iasgigned (and does not serve) as a water defenperly
speaking: the ring dike surrounding the IJsseldodge depot in Lake Ketelmeer, between the Dutemso
of Dronten and Emmeloord. For this particular dére, General Provisions Act on Environmental Lawhes
most relevant, together with the Environmental Mgmaent Act and the water-quality related partshef t
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 theegmence classes. Thus the most severe requireanents
given to dams in the highest consequence classetr, for dams and waterways in the lowest corsecp!
class (0) only a few specific requirements aredvditir example requirements about classificatidrafder 4),
safety measures related to public traffic on amdiad dam sites (8 7-6) and reporting of accideh®11).

Dams impounding a reservoir volume < 10.0604ND with a dam height < 2 m are automatically piddn
consequence class 0 (minor consequences). All ddras have to be classified based on an assessfent
failure consequences, in one of the classes, Olasgt. Class 0 represents minor failure consegenithe
criteria for class 1-4 are given in the table below

Criteria for assessment of danger to life, prgparnd environment
Consequence class Housing units Infrastructure drtypnvironment
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 tg
medium traffic, other important
infrastructure of high environmental
importance to life and values/property

health
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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 dassvery dam or waterway (penstocks or headraueeis
to power plants), and NVE is responsible for cdhtrg the classification documentation and apprdve
class. The dam owner has to evaluate both direderpiences to life, property and the environmeniyel
as any secondary effects from the dam break flood.

Today (2012) the public dam register contains @@atapproximately 3100 dams, whereof 341 dams are
large dams (h>15 m). Approximately 370 dams atlérhighest 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 wiligihably be put in class 0).

PORTUGAL

The “Regulations for the Safety of Dams” (RSB) &gplo:
a) dams with more than 15 metres of height, medsuoen 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 ofsmall
dams not subjected to the above mentioned RSB.

For dams with less than 8 m of height the Authamigy accept that compliance with some of the disipas
of the Regulations may be overruled.

ROMANIA

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

Class Height (m) Volume (hme)
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
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SLOVENIA
There are three official categorizations of dams.

The first categorization is brought up by Regulatim the classification of structures and factitté national
importance (Official Gazette RS No0.119/2011) anapiplies to dams in design phase - more specifitall
placement of the dam into space (environmentakssand impacts) and extent of necessary preliminary
research and studies. The categorization refetant and to dykes.

Dams:
Very demanding structures Demanding
structures
H> 10m | with crest length L>50m All the dams and
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, importaptlon'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

The second categorization defined by Regulatiorclassification of very demanding, demanding
and simple engineering structures, about the cimgitfor construction of simple engineering
structures that do not need building permit andualtoe type of construction works that are in
reference with structures and appurtenant landd@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 Foriggoslav monitoring and surveillance regulations
— the classification is derived from categorizatioon is also taken into account by Protection agjain
natural and other disasters act. It refers to ajperal phase and to Emergency preparedness:

20



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>1.000.0003m don't apply with the listed

Spillway capacity @>2.000ni/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®ip m or dams/dikes 18 H 2 15 m and
volume of reservoiz 1 Mne

SWEDEN

The Environmental Code applies to all dams irrepeof size, purpose and consequences in casarof d
failure. In 2014 new requirements were introdueeditims with a minimum height of 5 m and/or damengh
a dam failure would result in the release of 100.0(3 of water, tailings etc. For these the owneughgive
an assessment of the consequences of failure sufeevisory authority, who should decide if thendshould
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 saféigs
issued regulations and guidance on consequencesasset and classification, and will issue regufetiand
guidance on the new requirements on classified dams

In total there are some 10 000 dams in Sweden.aBbout 500 dam facilities a dam failure would resul
significant damages such as loss of human life laealth and/or serious damage to the environment,
infrastructure or services vital to society andf@or economic damage. These dams will be assigrzoh
safety class A, B or C. A large majority of thesend where a dam failure could result in major cqueaces
belong to enterprises within the hydropower andimgjindustries.

According to the Civil Protection Act special requments are put on establishments where the aativilies
a risk that an accident will result in serious dgeto people or the environment (dangerous a&s)itiAbout
100 dam facilities (with one or more dams) aresifesd as such.

SWITZERLAND

The dams subjected to the supervision by the "Aitthaf surveillance” (Confederation or cantons)
correspond to the criteria :
h=10m
or
h=5 m and Vz 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 elafay
people or goods.
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UNITED KINGDOM

In England, reservoirs that are capable of hol@B@00m? or more of water are regulated under
the Reservoirs Act 1975. The undertakers (owneaperators) of these reservoirs are required
to register them with the Enforcement Authoritye(tBnvironment Agency) following which a
designation of ‘high-risk’ or ‘not high-risk’ wilbe given. Those designated high-risk will be
subject to inspection and supervision by resergogineers. Not high-risk reservoirs must be
registered but are not subject to the same dedjiespection and supervision.

In Wales, reservoirs that are capable of holdin@@@m3 or more of water are regulated under the
Reservoirs Act 1975. The undertakers (the legatdefor the reservoir owners or operators) of
these reservoirs are required to register them Méttural Resources Wales (NRW). NRW has a
duty to designate reservoirs as high-risk resesvaihere they consider, in the event of an
uncontrolled release of water, human life coulcehdangered. Reservoirs designated high-risk
are subject to inspection and supervision by reseengineers. Reservoirs not considered to be
high-risk remain registered but are not subjethéosame degree of inspection and supervision.

In Scotland, reservoirs that are capable of hol@B®00m? or more of water are regulated under
the Reservoirs (Scotland) Act 2011. Managers e$éhreservoirs are required to register them
with the Scottish Environment Protection Agency P@E following which a risk designation of
‘high’, ‘medium’ or ‘low’ will be given. Those dégnated high-risk will be subject to inspection
and supervision by reservoir engineers. Thosegdagd medium risk will be subject to
supervision. Low risk reservoirs must be registdrat are not subject to the same degree of
inspection and supervision. The Act is being eEnpénted in a phased approach with reservoirs
over 25,000m?3 being brought under the new regimednd the smaller reservoirs between 10,000
and 25,000m? being brought under the Act at a ddéz.

In Northern Ireland, reservoirs that are capablehalding 10,000m? or more of water are
controlled reservoirs and are regulated under #e=Rvoirs Act (NI) 2015. The managers of these
reservoirs are required to register them with trmm@etent Authority following which a
designation of either ‘high’, ‘medium’ or ‘low’ demding on the consequences of failure will be
given. Those designated high or medium will bgestitio inspection and supervision by reservoir
engineers. Low consequence reservoirs must bsteegd with the competent authority, but are
not subject to the same degree of inspection apergision.
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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 Agitaue 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 gligeis involved in
dam engineering. The main task of this group igite expert judgement on dam projects — especially
concerning safety. Furthermore it provides the bemknd for the work of the Federal Dam Supervisory
Section.

TheFederal Dam Supervisory Sectiois an office established within the Federal Minisif Agriculture and
Forestry working on behalf of the Water Authoritgs). It examines the owner's annual safety reports
carries out inspections on site. (scope : dams kitil5 m or V > 500,000 #n

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

Civil protection measures or programmes are enfbbgeprovincial and district authorities.

b) Owners

Primary responsibility for dam safety rests witk thwner of the plant (appropriate monitoring, mamance
and provision for emergency measures). In casadafrawith h > 15 m or V > 500,000:nit is especially for
this task that he has to appoint qualified civijeeers who also must be vested with appropriagegire
powers in order to be able to take all measuresssecy in the interest of safety - the “Dam Saletgineers”

c¢) Civil engineers

Special qualification of engineers who are in ckanfj dams is considered important. However thermis
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 resistble 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 centralizedrieethegional centres, the ELY Centres for Hamen#aand
Lapland. They officially supervise all aspects afrdsafety, except rescue procedures.

Regional rescue authorities:

. Rescue services.

23



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 stanttures 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 indagdent experts gives an opinion on projects coimgrn
new dams or repair of dams higher than 20 m ablmeegytound level. Its opinion is also required foery
subject of general interest.

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

b) Owners
Some companies own a great number of dams (edydtliettricité de France); however there are manglbs
owners (manufacturers, cities, unions of farmingoeons,...).

c) Civil engineers
Since 2010, there is an official procedure for digaltion of engineering consulting firms dealinghvdams.
The ministry delivers an agreement for specifiévitids 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 administratiapper 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 eiseEspwn dams. They have the whole responsibilitg
operators set up a safety report every year anahisubto the appropriate authority (State Enviremtal
Authorities or State Mining Authorities). The opna have to guarantee that the dam is operatgddlified
staff.

c¢) Civil Engineers
There is no formal approval for engineers dealinth wdams. However it is very important to appoint
professional qualified engineers with dam projects.
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ITALY

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

» National Dams Authority (hamed in the paSefvizio Nazionale Digfigthen “Registro Italiano Digh®:
examination and technical approval (after the apirtf the Superior Council) of projects relevaniaige
dams; survey of the construction and first filliphpases; supervision of the surveillance and control
activities carried out by the owner during the @pen, evaluation of the results of safety re-assesnt
for existing dams; evaluation and approval of réitabon or repair works; supervision of technical
activities related to the preparation of emergepleys; participation to the updating of Regulatz
technical standards.

» Regional AdministrationsApproval of the concessions. Approval of projectgolving “small dams”.
Supervision of the activities relevant to the cangion and operation of “small dams”.

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

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

b) Owners

About 60% of the Italian dams are owned by privateers (including Enel, the main Italian dam own&he
remaining dams are owned by public entities (pul@lisnsortiums" or Companies, Municipalities, State)

The Italian dams are about 550, considering thoibersder construction. The distribution of thenggamong
various uses is the following:

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

— Other Hydroelectric Owners : ~ 20% of the Italdams

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

c¢) Civil engineers

For each large dam in operationRe’Sponsible Enginéemust be appointed by the owner. He is responsible
for the safety and the proper operation of the ddencan be a professional, or an engineer belortgirige
dam organisation. Each six months, the owner ipeistend to the National Dam Authority @éttification’
issued by the Responsible Engineer which assefgsceaditions for the dam, the diagrams of thenma
monitoring measurement data are annexed toGedification’

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

NETHERLANDS

a) Administrative organisation

The primary flood protection structures are mostignaged by local authorities, regional water aitilber
formally called water boards. The water boards, amatically elected bodies with the equivalentustads a
municipality (presently 21) have the authority &ise taxes on the inhabitants of the low lying poddfor
maintenance and construction of the structures.

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

The national government, more specifically, the istiy of Infrastructure and Water Management, lnas t
overall responsibility for Flood Risk Managementhe Netherlands, both for policy, policy implemeian
and inspection. The ministry issues the safetydstats for primary flood defences, and the hydraadigndary
conditions associated to the safety standardshaaidcks sure guidelines for design, safety assessanent

25



maintenance are made available, whilst promotingd (aoviding significant funding for) researchlireffields

of dams and flood protection. The ministry is aksgponsible for environmental legislation.

The department in charge with the policy implemgateand other actions on a national level is tire@orate
General of Public Works and Water Management, latavn as the “Rijkswaterstaat” (or briefly: “RWS”).
Most of the large dams (especially the estuarioenstsurge barriers) in the Netherlands are owneatl an
maintained by Rijkswaterstaat. Rijkswaterstaat alsintains the coastline by sand nourishments. The
maintenance of the adjacent water defences (ddiiless, structures) is generally the responsibitythe
water boards.

b) Owners

Flood protection in the Netherlands is a publictaraflhe majority of the flood protection structsire owned
by the local water boards or the ministry. Privatership of flood protection structures howevegrassible,
but the owner has to comply to regulations issugdhle local water board or the ministry. Mainter&nc
responsibility and (sometimes private) ownershimesship may be separated, but this situation isimai
restricted to small (and secondary) structurelerahan 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 Directora¥EjNhave the executive authority to administer the
dam safety regulation. This includes approval @npl for construction and rehabilitation, approval o
reassessment reports, and supervision of consnjadperation and maintenance of dams and hydraulic
structures. NVE is also responsible for giving imfiation 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 municipaltiester supply).

c) Civil engineers

Each owner must employ a dam safety engineer wbdsa formal approval from NVE. For owners of high

hazard dams the engineer must be a civil engingbranmaster degree. The dam safety engineer raest a

take a 10-day course on university level. The airas emphasis on design, planning, construction an
operation of dams and appurtenant structures. segpbesxam from this course is a criterion for puapproval

of engineers in charge of the overall safety of slam

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

Concrete and masonry dams

Embankment dams

Gates, valves, penstocks and other appurtenactigtes

Flood hydrology

Hydraulics for dams and spillways

arLOE

PORTUGAL

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

* Owners, which have overall responsibility for theent;
* Water Institute (INAG, I.P.), from the Ministry &nvironment, that acts as Dam Safety Authorityjmgv
general competence in supervising the owners camgsi with the Regulations.

26



» 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 theeparation of emergency plans;

» Dam Safety Commission (CSB), that analyses theatiM@ortuguese dam safety progress, at leastance
year, and gives its view on owners’ complaints al#authority 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 Associatiorsfor irrigation dams;

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

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

— Other private owners — namely for smaller damsi¢atjure, 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 thedfeBy of Dams which is a part of the Ministry of &g
Forest and Protection of the Environment.

The supervision of the dams is done at a centvel l&r by local authorities.
The Department of Mines has a particular respoalitgifor 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 forseessment of the safety of dams. The commissions
develop internal standards for design, constructiperation and survey of dams.

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 eéhsupreme water and natural resources authority.
The MAE appears in role of the owner and in rolthefauditor for projects and of the supervisonétauction)

and it gives the consent and conditions for alety/pf useof land and water. But the phases are controfed b
different bodies within the same ministry.

The Supreme office for water resources gives tms@&at and permits for use of water.
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The Department for water found is the entity thatears in role of the investor for the most impatriaater
infrastructure projects.

The external supervision of the projects and deségnbe performed by different groups of experthiwithe
Ministry of Agriculture and Environment — this gmueviews the projects, the application of prinegpl
defined by laws and the fulfilment of the requirertsefor projects defined by laws, and regulations.

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

The Ministry concedes the management of construdseds 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 regalad periodical reports. Furthermore, the safetgsessment
is not obligatory by law, therefore it is rarelyrfoemed.

The Ministry is also in charge of legislation pibposes new laws and regulations or modificatamnofd
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, bunirst
cases the management and operation is entrustiftetent public and semi-private companies (Hyploaver
companies and Water management companies). Thegemodes take care of the operation and maintenance
of the dams as well as of the monitoring.

The procedures mentioned above and smaller refurast works are normally performed by differentees

of the same company (visual inspections, equiptesis etc.) and in part by specialized consultorgganies
(geotechnical inspections, specialized controkhefequipment etc.). The coordination of theseanBpns is
organized by the company responsible for manageofg¢he dam. The supervision of performance ofra da
(monitoring, operation) is normally performed bypajmted engineer. The companies who manage dams for
hydropower purposes often engage external companies

The operation, maintenance and monitoring of danmsganized 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 engirmecempanies who are managing or designing thesdam
The only requirement is the license for Indepengeoject manager and at least 5 years of experiéeehe
engineers who are in charge for the operationefdhilities, the acquisitiolicense for operators of the water
infrastructure (according to the national vocatldpaalifications system) is compulsory.

SPAIN

a) Administrative organisation

The supervision of dam/pond safety depends on wherdam/pond is located. Generally speaking, ddetys

is a responsibility of the Ministry of Agricultur@®epartment of Water Affairs/Dam safety office), ialn
represents th&Authority”. Autonomic governments are in charge of pond galett 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
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Dam owner could be the public administration orublig 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), CollabamgtEntities on dam and reservoir safety, are pulic
private companies that, by obtaining the correspantile, 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 dafety 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 danrdéailufloods. The role is also to provide supeorisi
guidance on issues related to dam safety to thenaigsupervisory authorities - the county admiaitste
boards. In practice supervisory guidance includegeldpment of uniform routines for dam safety
supervision, to coordinate, follow-up and evaluhgesupervision as well as to provide advice apgsu
to the regional supervisory authorities.

 The 21 county administrative boards are the oparasupervisory authority for water operations,
according to the Environmental Code, and dams andgafety are part of this. The supervision corapris
among other things to check that the regulatorypnéaork and the terms of permits allotted by the
Environmental Court are adhered to, that actioestaken by the owner/operator when necessary to
improve safety. The county administrative boardsalso assigned to supervise the compliance of the
municipalities with the Civil Protection Act.

* The approx. 290 municipalities are responsiblgfanning for and providing rescue service for exi@mp
concerning flood situations caused by dam failurbeavy rainfall. The municipalities are resporssibl
for supervision of the dam owner’s compliance wtite Civil Protection Act for dams classified as
dangerous facilities.

River groups constitute a regional network for tated rivers, linking all organizations involvedanaffected

by water regulation and floods. The main partictipaare the county administrative boards, munidiesli
water regulating enterprises, dam owners, emergesa@yice centres, the National Road and Rail
Administrations, Swedish Meteorological and Hydgibal Institute etc. They constitute an importdatreent

in the development of regional networks, informatexchange and competence in respect of floods, dam
safety and emergency preparedness.

b) Owners

The owners have overall responsibility for theimsaincluding a strict liability for consequencesdam
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 compavéh guidelines, research and development, etuncat
etc.

c) Civil engineers

There is no formal approval by Authority for enggnedealing with dams. According to the industriglines
for dam safety the dam owner should appoint a de#etysengineer with appropriate theoretical andtical
education, as well as experience from working \w@ms, for each dam. Appropriate education and e
is also required for e.g. consultants appointedawy out surveillance activities such as inspestiand
periodic dam safety reviews.
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SWITZERLAND

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

The Confederation carries out the surveillancecotienulation 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 ah6@000 m3

» with a storage capacity above 500 000 m3

The cantons carries out the survey for the otheuraalation 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 legislahawe hydroelectric purpose.

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

c) Civil engineers

There is no official approval of design compankéswever the owners must call on experienced prafeats
each year and furthermore on recognised specijalstspendent of the owners, for the dams subgefive
year appraisals.

UNITED KINGDOM

i. England
Administrative organisation

In England the Environment Agency monitors comgawith the amended Reservoirs Act 1975. This Act
establishes panels of reservoir engineers whoudtabsy qualified to provide the reservoir undegekwith
recommendations and/or directions on actions thald be taken to reduce the risk of dam failure.

Reservoir undertakers are required to follow thesmmmendations and/or directions. The Environment
Agency ensures that the reservoir undertakershigtarisk reservoir commissions the correct engirfiesnm
the panels of suitably competent engineers to parfbe inspection or supervision functions as negli

The Environment Agency monitors compliance with theommendations of an inspection report and where
necessary take such action as will ensure the m@emdations are observed. To perform this role, the
Environment Agency maintains a register of regulagservoirs and acts as a repository for the uanieports
and certificates that will be completed by the resie engineers in the execution of their functions

Owners

In common law, the owner of a reservoir is lialde &ny damage caused should there be an uncodtrolle
release of water from a reservoir. The Resernats1975 allocates responsibility for reservoiretgfto a
reservoir undertaker. This reservoir undertakertzathe owner, operator or a nominated representatt a
group of owners or company, or other organisatidhe reservoir undertaker is responsible for daglap
monitoring of the reservoir in line with the recommadations made by the inspecting or the supervising
engineer.
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The reservoir undertaker of a high-risk reservailstrensure that the reservoir is under the supernvisf a
supervising engineer at all times. They are agoired to commission an inspecting engineer fioarpanel
of approved engineers to inspect the reservogastlevery 10 years. The reservoir undertakemot high-
risk reservoir is not required to commission a sugag or an inspecting engineer.

Reservoir Engineers
These are qualified civil engineers who are appoittity the government Department

for Environment Food & Rural Affairs (Defra) ashest Inspecting Engineers or Supervising Engineers t
reservoir engineer panels based on recommendagiangded by the Institution of Civil Engineers,tagheir
suitability and competence. These reservoir emgiimspect and supervise reservoirs and wherepipgie
design and supervise the construction or enlargeaiaerew or existing reservoirs or the decommisisigror
abandonment of existing reservoirs.

Inspecting Engineers commissioned to perform arvegeinspection provide inspecting reports to the
reservoir undertaker, encompassing the whole ofrédservoir basin. These reports are copied to the
Environment Agency and provide a condition assesswiethe impounding structures, spillways; outat
inlet facilities. Crucially they provide recommextihns in the interests of safety and maintenance.

The supervising report or annual statement is pexvby the Supervising Engineer, who is commissidne
the reservoir undertaker of a high-risk resernvmsupervise the reservoir at all times. The statéwill detail
the actions taken by the reservoir undertaker amaptiance with any directions or recommendation®gi
by the Supervising Engineer or the Inspecting Eegin

A Construction Engineer need only be commissionleere/construction or alteration of a reservoilanped.
This engineer will be on the Inspecting Engineeesiel and be responsible for safety throughoutvbrds.
He will provide certificates at various stages ¢omit filling of the reservoir and notify completiof works
to the Environment Agency.

il. Wales
Administrative organisation

The Reservoirs Act 1975 is also the principal llegisn in Wales which sets the minimum standardste
construction, supervision, maintenance, inspediwh ultimately reservoir decommissioning activiti@he
same system of panel engineers is used as in Ehglan

Natural Resources Wales (NRW) is the enforcemehbaity in Wales, which seeks to ensure that uraders
observe and comply with the law. NRW maintainsiblie register of reservoir information, and monstthe
actions required by undertakers. The law provimesgers for NRW to act in default of an undertakeinaan
emergency. NRW reports to the Welsh Ministers ywep years on the steps taken in fulfilling itéero

Owners

A reservoir ‘undertaker’ is the legal term for thyerators of the reservoir, where they have thieaoaity to
manage or control the reservoir. Where there isperator, the owners are the undertakers. Undggare
responsible for day-to-day monitoring and mainteeaof the reservoir and compliance with the lawicivh
entails the appointment of engineers and implemgritieir recommendations.

Undertakers of high-risk reservoirs must ensure ttia reservoir is under the supervision of a Suipey
Engineer at all times. They are also requiredtarission an Inspecting Engineer from the apprégppanel
of engineers to inspect the reservoir at intermaisexceeding 10 years. The reservoir undertakar oot
high-risk’ reservoir is not required to commisse®upervising Engineer or an Inspecting Engineer.

Reservoir Engineers

These are qualified civil engineers who are appdirity Defra with the agreement of Welsh Ministers t
reservoir engineer panels, based on recommendaticugtability and competence provided by theitnsbn

of Civil Engineers. The reservoir engineers insp@d supervise reservoirs and where appropriaigrniand
supervise the construction or enlargement of newexisting reservoirs or the decommissioning or
abandonment of existing reservoirs. Engineerscaramissioned to perform a variety of key reservoir
activities, which are detailed below.
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iii. Scotland
Administrative organisation

In Scotland, SEPA monitors compliance with the Resies (Scotland) Act 2011. This Act establishesgls
of reservoir engineers who are suitably qualifieghtovide the reservoir managers with requiremantfor
directions in relation to measures that shouldalkent to reduce the risk of dam failure. Resemw@nagers
are required to follow these requirements and/iaotions.

SEPA ensures that the reservoir manager of a lighedium consequence reservoir commissions theaorr
engineer from the panels of suitably competentrezggis to perform the inspection or supervision tions

as required. SEPA, in conjunction with the Suméng Engineer, will also monitor compliance witleth
recommendations of an inspection report and wheoessary take such action as necessary to engure th
recommendations are observed. To perform this 8#°A maintains a register of controlled resesvaird

acts as a repository for the various reports antificates that will be completed by the resenamigineers in

the execution of their functions.

Owners

In common law, the owner of a reservoir is lialde &ny damage caused should there be an uncodtrolle
release of water from a reservoir. The Reser@cotland) Act 2011 allocates responsibility fosawesoir
safety to a reservoir manager. The reservoir mamati be the person who controls or operategéservoir

or, if no such person exists, the owner of therkgse It is possible that a controlled reservoay be managed
by one reservoir manager or by more than one (ptejtreservoir managers.

The reservoir manager is responsible for day-to-dagnitoring of the reservoir in line with the
recommendations made by the Inspecting EnginetreoBupervising Engineer. The reservoir manager of
high or medium consequence reservoir must ensatétté reservoir is under the supervision of a 8igiag
Engineer at all times. Managers of high risk resies are also required to commission an Inspedimgineer
from the panel of approved engineers to inspectebervoir at intervals not exceeding 10 years.nagars

of medium risk reservoirs are only required to cassion an Inspecting Engineer to inspect the reserv
when recommended by the Supervising Engineer. ré&bervoir manager of a low consequence reservoir is
not required to commission a Supervising Engine@nanspecting Engineer.

Reservoir Engineers

These are qualified civil engineers who are apgodifity Scottish Ministers to reservoir engineer {sabased

on recommendations as to their suitability and cetepce provided by the Institution of Civil EngineeThe
reservoir engineers inspect and supervise resenamd where appropriate design and supervise the
construction or enlargement of new or existing masies or the decommissioning or abandonment aftang
reservoirs.

Inspecting Engineers commissioned to perform arveseinspection provide inspecting reports to the
reservoir manager, encompassing the whole of gerveir basin. These reports are copied to SERsah
out measures that must be taken in the interestafefy and maintenance and also contain recomriengla
on other matters.

An annual statement is provided by the Supervigingineer, who is commissioned by the reservoir mana
of a high or medium designated reservoir to sugerthie reservoir at all times. The statementdeithil the
actions taken by the reservoir manager and congdiavith any directions or recommendations givenhey
Supervising Engineer or the Inspecting Engineer.

A Construction Engineer need only be commissionleere/construction or alteration of a reservoilamped.
This engineer will be on the Inspecting Engine@ahel and be responsible for safety throughouivtirés.
He will provide certificates at various stages éorpit filling of the reservoir and notify completi@f works.

iv. Northern Ireland
Administrative organisation

In Northern Ireland the competent authority morgtoompliance with the Reservoirs Act (NI) 2015.isTAct
establishes panels of reservoir engineers who watably qualified to provide the reservoir managerth
recommendations and/or directions on actions thauls be taken to reduce the risk of dam failure.
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Reservoir managers are required to follow thesemetendations and/or directions. The competentaityh
ensures that the reservoir manager of a high oriumedonsequence reservoir commissions the correct
engineer from the panels of suitably competentrezegis to perform the inspection or supervision tions

as required. The competent authority in conjumctaith the supervising engineer will also monitor
compliance with the recommendations of an inspeatgport and where necessary take such actionlas wi
ensure the recommendations are observed. To petfis role, the competent authority maintainsgaster

of controlled reservoirs and acts as a repositoiryte various reports and certificates that wélldompleted

by the reservoir engineers in the execution ofr thaictions.

Owners

In common law, the owner of a reservoir is lialde &ny damage caused should there be an uncodtrolle
release of water from a reservoir. The ReservaitgNI) 2015 allocates responsibility for resenvsafety to

a reservoir manager. This reservoir manager cahdewner or a nominated representative of a gadup
owners or company, or other organisation. Thervegemanager is responsible for day to day momtpof

the reservoir in line with the recommendations miayléhe inspecting or the supervising engineer.

The reservoir manager of a high or medium consempisgservoir must ensure that the reservoir is ruthae
supervision of a Supervising Engineer at all tiflesy are also required to commission an Inspe&irgjneer
from the panel of approved engineers to inspectdbervoir at intervals not exceeding 10 years.

Where a reservoir has been designated medium aoe1seg}, a single inspection by an Inspecting Engiisee
required. Subsequent inspections will only be ireguon the recommendation of a Supervising Enginee
an Inspecting Engineer. The reservoir manager@ivaonsequence reservoir is not required to casivN
a Supervising Engineer or an Inspecting Engineer.

Reservoir Engineers

These are qualified civil engineers who are appditty the competent authority to reservoir engipeaels
based on recommendations as to their suitability emmpetence provided by the Institution of Civil
Engineers. The reservoir engineers inspect anérgige reservoirs and where appropriate design and
supervise the construction or enlargement of newexisting reservoirs or the decommissioning or
abandonment of existing reservoirs.

Engineers commissioned to perform a reservoir ictipe provide inspecting reports to the reservanager,
encompassing the whole of the reservoir basins@heports are copied to the competent authoritypasvide
a condition assessment of the impounding structw@iways; outlet and inlet facilities. Crucialthey
provide recommendations in the interests of safatymaintenance.

The supervising report or annual statement is pexvby the Supervising Engineer, who is commissidne
the reservoir manager of a high or medium desighiservoir to supervise the reservoir at all timébe
statement will detail the actions taken by the mesie manager and compliance with any directions or
recommendations given by the Supervising Enginedreolnspecting Engineer.

A Construction Engineer need only be commissionleére/construction of alteration of a reservoiléped.
This engineer will be on the Inspecting Engineeesiel and be responsible for safety throughoutvbrds.
He will provide certificates at various stages éorpit filling of the reservoir and notify completi@f works.
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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 acghydi

The approval procedures are the following :

» Water Rights Hearing including all parties involyegamination of the project is carried out by ekpe

* In case of dams with h > 15 m or V > 500,000anin case of special foundation problems, loads o
stresses or in cases of unusual design or consinuechnique, an expertise of the Commission om®a
is mandatory

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

As design and operation must correspond to thecustate of the art and current engineering practhere
are very few written technical rules (rules congagrevaluation of seismic stability of dams andecaming
stability evaluation of embankment dams have bssmeid, but are not directly part of the Law).

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

FINLAND

According to the Dam Safety Act, the dam safetyinesments under the Act must be taken into accandt
presented in the plan and design prepared foribgild dam. In a permit application, the dam owrells
describe, in sufficient detail, the potential daazdrd and its impact on dam dimensioning and desitgria.
When resolving a matter concerning the construatiosm dam, the permit authority shall request gestant
from the dam safety authority concerning the foiéht of the dam safety requirements laid down énAht.

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

The structural stability of a dam and the functimnand dimensions of the structural components st
sufficient to ensure the safety of the dam in pkrational situations. Effective transport conr@tito the
dam must be available. And the possibility for daaintenance also in case of flood and dam accideass
be planned and ensured. The dam owner must sutemildns of the technical safety requirements &rigeo
first filling of the reservoir to the dam safetythaority.

The dam must be classified (based on the hazaddjnamitoring programme must be approved by the dam
safety authority before the dam is in operatiore dtwner of a class 1 dam must prepare a more elgiddm
break hazard analysis and the emergency actionf@andam.

In addition to the Dam Safety Act:

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

 the provisions of the Environmental Protectiort &ced under it concerning the prevention of envinental
pollution and the provisions of the Waste Act ander it on preventing and combating the risk tdthea
and the environment arising from wastes apply tstevdams

» 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 desigrwations of dams (loadings, resistance,...). fil&ned to
publish a new version of the legislation with sooffecial rules for loadings.

The projects involving the highest dams (more @@&m above the ground level) are examined by taedsig
Technical Committee of Dams. The conclusions &f @@mmittee and the publications of the CFBR (Hnenc
National Committee on Large Dam$ittp://www.barrages-cfbr.@iconstitute the state of art which creates
informal design rules and avoids the heavinessrefalation.

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

Following the examination by the Committee, thediare 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. Construgfiost filling and operation require a state autbation.
The planning process includes environmental impaséssment and planning permission hearings. Tie DI
19700 provides additional details. This techniegjuirement will be published in a revised editioors

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

With regard to the technical requirements, detailieadensioning rules exist for every type of dameDIN
19700 (part 11) distinguishes loading conditions/al as different abutment states. Furthermorthgaakes
are taken into account (DIN 19702). The designdldepending on the type of the dam have a retuincge
of up to 1000 years (figure). A sufficient freebbancluding the PMF must be considered.

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 txis
dams) is carried out by the National Dams Authgfillymost case, after the opinion of the Superiouril
of the Ministry).

The current Dam Regulation is divided into two pafthe first part (issued in 1959) deals with threrfal and
administrative procedures and general technicaaspo be followed. The second part (issued ir2188e
the “Technical Rules” defining all the technicalalls to be considered in the dam design and asctsin:
definition of static and dynamic loads, loading damations, calculation methods, allowable stressesors
a safety, minimum freeboard, indications about irtgott construction details, etc.

The Dam Regulation is relevant to the design amdgtroction of new dams. It is also used for th&gieof
rehabilitation works of existing dams. The refema the current Dam Regulation in safety assesssaofen
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existing dams, where no rehabilitation projectsiavelved, is a controversial matter which hasywita clear
regulatory frame.

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

NETHERLANDS

There are no particular regulations about dam ptejand/or projects involving flood protection stures,

except for the prescribed safety standards.

From 2017 onwards, safety standards for primargindéfences are expressed in terms of allowatbelithg

probabilities. The new standards are based on atdsdor individual (external) risk, and considamas on

costs-benefits, group risk and critical infrastuiet The resulting safety standards for dike gtestc range
from 1/300yr flooding probability for areas withwoflood risk to 1/30000yr and occasionally eventap
1/1000000yr for vulnerable areas (like heavily mibad/industrialized areas or very deep polders).

NORWAY

All new projects and rehabilitation of existing @cts are approved by the Norwegian Water Resownces
Energy Administration (NVE). The planning procekalkbe conducted by a consultant approved by NME f
the relevant consequence class and relevant saogsct

The dam safety regulation and guidelines includeci§igation of load combinations, safety coeffiden
design (freeboard etc), operation of important toicsions (for example spillway and outlet gates),
surveillance during construction and operation €@ regulation also refers to general standardsarfield

of civil engineering.

The regulation and guidelines have detailed reqergs for design and operation of different danesyand
other hydraulic structures and for the differenbsgguence classes. In addition to the safety arhitzl
requirements given in the dam safety regulatiom geojects must also be in accordance with envientai
requirements given in the concessions or in therftg and Building Act or other relevant acts guiations.

PORTUGAL

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

The Regulations and the Code of Practice for Des@rguides to the contents of the projects, dasgrin
some detail the needed studies. In some speciiesctey set mandatory values (e.g. safety fadtoos
return periods).

ROMANIA

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

For example the spillway is designed accordinght® 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.
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SLOVENIA

There is no special regulation that concerns damjegis only. General rules for important infrastoue
brought up by Construction act are used. In additicthe act, there are regulations defining theert of the
projects and the extent of elaboration, dependimthe complexity of the project.

The construction act requires supervision (reviefvthe projects and designs. The supervision can be
performed by different groups of experts within Mimistry — this group reviews the projects, th@lagation

of principles defined by laws and the fulfilment tfe requirements for projects defined by laws, and
regulations.

SPAIN

Dams under the supervision of the Ministry of Agtiare: The department of water affairs, accordntp

the report of the dam safety office, is the maspomsible of the approval of their projects. Thehirecal
Safety Standard for dam project, construction astfflling describes the general studies (usthefreservair,
climatology, geology, seismicity of the site), dietd studies (drawings, flood flow, calculations thie
structures), and environmental studies (incidemc#e population, quality of water, sediment inflatc) 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 Aonhtains no detailed requirements for the design,
construction and upgrading of dams.

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

in Sweden have been examined under the old Watdr@m 1918 by the former Water Court. There wease n
specific regulations about dam safety in that lagien. The main structure and layout was normadigcribed

in the application to the Water Court, but it waft to the dam owner to take responsibility for thegailed
aspects of design and construction of their dansstMf the Swedish dams are consequently desigmd a
constructed without intervention by the authoritestechnical aspects.

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

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

All constructions erected or changed shall adheredsential technical requirements on their physica
properties such as load-bearing capacity, stakality durability, during their economically reasdealife
span.

The industry guidelines on dam safety comprisesprgmother things, guidance on dam design and
construction including determination of design Ipadd detailed requirements on embankment damsraten
dams and discharge facilities.

Guidelines for the determination of design floodisdams have been issued by the national autremmidythe
industry organisations in co-operation. Dams aassified in design flood categories based on fhantial
failure consequences during a flood.
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SWITZERLAND

The projects and the modifications during the catsion must be approved by the Authority in chaofthe
survey (Authority of "High Surveillance" for the mia subject to the supervision of the Confederation,
authority of the cantons for other dams).

The regulations describe the general content oftihdies but do not give precise rules for thegtesr the
calculations.

UNITED KINGDOM

i. England

The Reservoirs Act 1975 does not attempt to sketvinsuch technical standards that may be liabtshtmge

as a result of research or recommendations for irastice. The Act does however require the reserv
undertaker to commission a suitably competent vegeengineer from the panel of reservoir engineers
established by the Defra where a project falls withe definition of relevant works and / or has potential

to affect the safety of the reservoir.

Any engineer who is commissioned to design andrsiggethe construction, alteration, repair or attyeo
relevant works will be familiar with the latest kexical guidance relating to reservoir construcasipublished

by various professional bodies.

ii. Wales

The Reservoirs Act 1975 does not attempt to sketvinsuch technical standards that may be liabtshtmge
as a result of research or recommendations for frestice. The Act does however require the reserv
undertaker to commission reservoir panel enginfeersertain works and activities specified by the]
These engineers are familiar with the latest taxdirguidance relating to reservoir constructiompalslished
by various professional bodies and apply theskeadservoirs to which they are appointed.

iii. Scotland

The Reservoirs (Scotland) Act 2011 does not atteémpet in law such technical standards that maiabée

to change as a result of research or recommendafiwrbest practice. The Act does however reqthiee
reservoir manager to commission a suitably compegéservoir engineer from the panel of reservogieeers
established by Scottish Ministers for certain waks activities specified by law.

These engineers are familiar with the latest texdirguidance relating to reservoir constructiopuaislished
by various professional bodies and apply theskdadservoirs to which they are appointed.

iv. Northern Ireland

The Reservoirs Act (NI) 2015 does not attempt toirséaw such technical standards that may be diabl
change as a result of research or recommendatavnisekt practice. The Act does however require the
reservoir manager to commission a suitably compegservoir engineer from the panel of reservogieeers
established by the Competent Authority where agatdialls within the definition of relevant workad/ or

has the potential to affect the safety of the neser

Any engineer that is commissioned to design anérsige the construction, alteration, repair or ather
relevant works; will be familiar with the latesttaical guidance relating to reservoir construcésmpublished

by various professional bodies.
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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 ematian.

The respective decree states the special condftioirapounding (or the impounding programme refipety

- e.g. filling in stages, special monitoring pragraes).

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

In all the procedures mentioned experts are ineblve

FINLAND

According to the Dam Safety Act, a dam must begiei and so constructed that its operation doegoseat

any threat to safety. According to the Governmeatri®e on Dam Safety, the dam owner must provide the
dam safety authority with plans that show how #ehnical safety requirements of the dam are impheeae
and how the first filling will take place. The damner must arrange an opportunity for the damtgafe
authority to verify the technical safety requirenizeim different stages of the dam construction wdrtke
owner must prepare monitoring programme of theofadhat may affect dam safety when the dam isdirou
into operation. The monitoring programme presemesdam monitoring frequency, which objects aredo b
monitored and measures relating to monitoring.

FRANCE

The Standing Technical Committee on Dams gives@nian about the construction programme of dams
higher than 20 m, especially about the programniesiffilling and the choice of the constructiampgrvisor.

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 duringvitr&s
must be described in a supplementary file thapg@ved by the administration.

The first filling is considered a very importanagé. The construction supervisor is responsiblerferfirst
impounding of the reservoir. For dams with poss#dfects on public safety, it is compulsory to onge a
continuous survey. The programme of monitoring tredprogramme 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 m@gocontrol 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 béfere
beginning of the first filling. Before the firstliing starts, the responsible authorities and pessavolved
(residences downstream) must be informed. Duriedfitkt filling the tightness of the dam constroatihas
to be controlled. The first filling is carried ostiep by step (if the conditions permit it) up tdedined storage
level according to a determined plan. After theleation of all controls and of measurements dutivefirst
filling the commissioning can be approved or thstffilling must be repeated.
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Tailings dams generally do not need a first filling

ITALY

The National Authority supervises the constructieorks. An agent of the public administration istla
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 Btigi to verify the compliance of the dam with the
design, evaluate the dam behaviour during theffilisig, issue the final test certificate that@ls the normal
operation of the dam (after approval by the Nati@&m Authority).

NETHERLANDS

The ministry recommends guidelines for the desigmmstruction and maintenance of flood protection
structures. Where necessary, the guidelines refgpecific building codes. The guidelines are taged as a
general framework and may be adapted to specifial loircumstances. The guidelines are preparea4n ¢
operation with local water boards, consultancied @search institutes. For Quality assurance théepa
involved co-operate in the framework of the ExgertNetwork on Flood Risk Management ENW who advise
on all guidelinesyyww.enwinfo.n) The final responsibility remains however with trentral government. . It
is important to note that some first steps toward®sajor updating and restructuring action of thevab
guidelines have recently been taken. In additioth®ENW guidelines, the ministry is also working &
specific tool/guideline to allow quick access tbiaformation needed for design of new water deésnor
water defences that need upgrading.

Since the dams in the Netherlands are mostly datggdrfor flood protection purposes, there is naciioe
regulation on the matter of first filling.

Besides this, Chapter 5 of the Water Act (on prtgpemns and consultation) is important. Also, eorinental
legislation applies for all major construction wsyrkotably the obligations related to Environmeitgbact
Assessments and environmental permits.

NORWAY

Dams must be constructed in accordance with plppoged by NVE. Any important modifications of ptan
during construction must also be approved by NBEfore construction starts, documentation of thiefidng
must be sent to NVE;

» Time schedule for important activities during constion

» Organization of construction work

» Qualifications of contractor company, site manaayat 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 begama 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

must be sent to NVE, summing up the constructiorkwthie control, measurements, first filling ethier
final report must also include “as built’-documetiua.

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

The Authority may perform inspection visits duriognstruction.

The programme of first filling must be approved.p@eding on dam size, it may include provisionsédor
specific monitoring plan, for continuous visual &iflance and for keeping some constant levelshe 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 sileich is
dependent on the Ministry of Public Works.

During this stage, the owner of the dam keeps ao date description of the progress of the opamatiThis
is required for the final acceptance of the works.

A favourable opinion from the Commission of Accem@ is needed before the filling of the reservemibs.
For major dams, the Prime Minister appoints thisn@ussion.

SLOVENIA

a) Construction

In addition to the Construction act there is a nemiif rules and standards (Eurocodes and othempEaro
standards) that define the requirements for thearosgtion of construction site and performance of
construction. According to the Construction actitheestor has to engage a team of independent\8apes,
which controls the construction and the realisatidna project, but additional supervision is norgal
performed also by Inspectorate of civil engineering

b) First filling

The authorities (Ministry of Agriculture and Envinment) approve the final design and the prograthef
first filling. The program of the first filling inades the monitoring of the works and of the perfance of the
dam. This monitoring concerns the dam and the pbmefluence of the reservoir. It is implementeddre
and during construction. Special attention is paithe seismicity of the site before and afterabestruction
of large dams.

SPAIN

The dam safety office supervise all the constrmciiorks.

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

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

Dam safety office check the dam behaviour durirdfittst filling, and once it has been finished isshie final
test certificate that allows the beginning of tleemal operation of the dam.

SWEDEN

In Sweden, there are no special requirements frenatithorities regarding construction or firsirfj, unless
specified in the court permit.
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SWITZERLAND

The Authority checks that the construction is in@dance 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 Gipal report on the behaviour of the dam.

UNITED KINGDOM
i. England

The Reservoirs Act 1975 requires those who wisbotastruct a reservoir to commission the servicea of
reservoir Construction Engineer from the panel mépecting Engineers established by Defra. Once
construction has advanced to a state where thevoaisean be safely filled, or partially filled, ¢éhreservoir
Construction Engineer will provide a preliminarytifecate which sets out the level to which theem®ir can

be filled and any further recommendations in relato the safety of the reservoir that are appaberi

This certificate can be revised and re-issued s afs the Construction Engineer considers negessdif

the reservoir construction is complete. The corsiarsof the Construction Engineer terminates withissue

of the final certificate, which normally will bessed three years after the preliminary certificakdis final
certificate starts a two-year monitoring period.tte¢ end of which the reservoir must be inspected b
reservoir Inspecting Engineer.

The Environment Agency will ensure that all safetyd preliminary certificates are supplied by the
Construction Engineer to the reservoir undertakier po each stage of construction and fillinglod teservoir,
and that all safety monitoring operations are ceotetli as recommended by the reservoir Construction
Engineer in the two-year period following complatio

ii. Wales

The Reservoirs Act 1975 requires those who wisbotustruct a reservoir to commission the servicea of
reservoir Construction Engineer from the panekskrvoir engineers established by the Defra.

A Construction Engineer must be appointed for tiftéal construction or subsequent alteration afrgé raised
reservoir. This engineer is responsible for safletpughout the construction period and until heassfied
that the reservoir is performing correctly. Hevides certificates at various stages to perminfjllof the
reservoir and will notify completion of works.

Once construction has advanced to a state where=fleevoir can be safely filled, or partially filethe
reservoir Construction Engineer will provide a préthary certificate which sets out the level to whithe
reservoir can be filled and any further recommedatin relation to the safety of the reservoirtthee
appropriate.

This certificate can be revised and re-issued @nafs the Construction Engineer considers negessét
the reservoir construction is complete. The coraiisof the Construction Engineer terminates withissue
of the final certificate, which normally will besaed three years after the preliminary certificakéis final
certificate starts a two-year monitoring period,tte end of which the reservoir must be inspectgd b
reservoir Inspecting Engineer. NRW ensures allifaates are supplied by the engineer to the keser
undertaker prior to each stage of constructionfailimdy.

iii. Scotland
The Reservoirs (Scotland) Act 2011 requires thoke wish to construct a reservoir to commission the
services of a reservoir Construction Engineer ftbm panel of reservoir engineers established bytiSlco
Ministers. Once construction has advanced tota sthere the reservoir can be safely filled, otipHy filled;
the reservoir Construction Engineer will providpraliminary certificate which sets out the levelthich the
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reservoir can be filled and any further recommedatin relation to the safety of the reservoirtthee
appropriate. This certificate can be revised ambsued as often as the Construction Engineeridenss
necessary until the reservoir construction is cetepl

The commission of the Construction Engineer terteimavith the issue of the final certificate. Thizal
certificate starts a two-year monitoring periodthg end of which the reservoir must have beereictsgl by

a reservoir Inspecting Engineer. SEPA will enstinat all certificates are supplied by the Constonct
Engineer to the reservoir manager prior to eaaestd construction and filling of the reservoir ahdt all
safety requirements are conducted as recommend#tehyeservoir Construction Engineer during the-two
year period following completion.

The Reservoirs Act (NI) 2015 requires those whadwisconstruct a reservoir to commission the sesvif

a reservoir Construction Engineer from the panelkesfervoir engineers established by the Competent
Authority. Once construction has advanced tota sthere the reservoir can be safely filled, otipby filled;
the reservoir Construction Engineer will providpraliminary certificate which sets out the leveithich the
reservoir can be filled and any further recommedatin relation to the safety of the reservoirtthee
appropriate.

This certificate can be revised and re-issued s afs the Construction Engineer considers negessdif
the reservoir construction is complete. The corsiarsof the Construction Engineer terminates withissue
of the final certificate. The reservoir managesitrarrange for the reservoir to be inspected byn&pecting
Engineer within two years from the date of the ffinartificate. This final certificate starts a twyear
monitoring period, at the end of which the resarwoust be inspected by a reservoir inspecting exagiror
earlier if recommended to do so by the final ciesie.

The competent authority will ensure that all saatyg preliminary certificates are supplied by thgieeer to
the reservoir manager prior to each stage of cectgtn and filling of the reservoir and that allfesy
monitoring operations are conducted as recommehgédte reservoir engineer during the two-year krio
following completion.
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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 atimts

» periodical measurements/data acquisition on sitieiexl out by attendants

* automatic acquisition, teletransmission and praogssf 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 (operatiemaipment like spillway and outlet gates) - aisteonce
ayear

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

» drawdown of reservoir at ten years intervals isdgoractice at most of the plants defined by the atpmn
rules which have been approved by the Water Aughori

Two principles are essential :

* ThePrinciple of Experts : safety assessment is mainly based on expertlkdge and “sound engineering
judgement”

* TheMulti-level Principle : technical knowledge, detailed knowledge of tlaenp problem awareness and
ability to take decisions are indispensable on lthel of the dam owner. Supervision by experts
independent from the owner is to prevent “operatidrlindness” 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 owrsen @afety Engineer), safety report to the authétity
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 Safetyiriesg 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, thévaies 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 ownelbiiged to keep the dam in such a condition thfatrittions
as intended and is safe. A dam shall be operataatima way that it causes no danger to humaaridehealth.
Sufficient safety arrangements shall be in placensure public safety and the safety of the operaidf the
dam.

The owner of a dam must organize the monitoring alassified 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 ingpedf classified dam at least every five yearse @dam
safety authority and rescue authority have thet tigiparticipate in this inspection. The monitoritata and
the assessment of the condition of the dam musébeto 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 safetyoaitigrmay order the owner of a dam to update a desak
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 aldétéile 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 perioditlal surveys (including detailed technical @sit
yearly for dams of class A, every 5 years for dafndass 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 fretyéor dams under class A), the report includes a
detailed analysis of the results given by the nuwimig.

» 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 gersaffaty review including special detailed inspection

» Each event concerning dam safety must be repartéabtauthority.

The administration inspects the dam every yeaclass A, every Syears for class B The local seraicthe
administration in charge of the dam keeps up te ddile comprising all the useful documents (fisiawings,
inspection reports, monitoring reports,...). Thenamstration must formally approve many documents.

GERMANY

The supervision authority can obligate the oper@taest the construction or to let it be checkgdib expert
at the owner’s expense. The measurements in reigugavals are carried out not only in operation &lso
during the construction and the first filling. Alie results of the measurements, control and dlawe¢ must
be registered, evaluated immediately and kept.&lhyespecial operating conditions must be registered
a) Operation

The dam must be operated according to the appreedments including

e operating plan for use of the water

» 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
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The operator must set up the dam safety file.dluithes relevant instructions for the surveillanmgeration
and maintenance. The valid regulations for the ailiance and maintenance in NRW are determined in
additional guidelines published by the DVWK. They @efined as the state of the art in the "StatéewWa
Law".

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

ITALY

By law, personnel of the owner must be presenticoously the dam site, living in a warden houseted
next to the dam. Non continuous presence of peed@bthe dam site has been allowed only in somepkar
cases.

The owner must implement monitoring of the dam. mmitoring system is approved by the administratio
All dams are provided with more or less completenitaoing systems.

The control and surveillance activities (inspecsiamonitoring, ....) to be carried out for the stuwes (dam,
foundation, reservoir slopes, appurtenant works,are) detailed in a document named “FEEbglio di
Condizioni per I'Esercizio e la Manutenzidn@ Sheet of Conditions for Operation and Maintendpce
issued, for each dam, by the Dam Authority and cuibsd by the dam owner. Type, extension, frequency
etc. of each surveillance activity are definechia FECEM.

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

For each large dam in operationReSponsible Enginéemust be appointed by the owner, to assess tlegysaf
and the proper operation of the dam. Each six nspritr each dam, the owner must be send to the Dam
Authority an "Asseveratiohissued by the Responsible Engineer, which assafts conditions for the dam
and its operation. The diagrams of the main measemédata are annexed to ti@ettification’'.

NETHERLANDS

According to the Water Act, the manager which ismecessary the owner of primary water defencesefwa
boards, or Rijkswaterstaat) is obliged to carryaaafety assessment every twelve years. The insiris for
safety assessment are provided by the ministryaeméinown as the “WBI” Legal Assessment Instrumgg;
WBI consists of hydraulic boundary conditions anddglines for safety assessment. The local watardso
are to report the results of the safety assesstoethe ministry (and the Inspectorate on Environieerd
Transport). In turn, the ministry reports to parient. Besides in-depth safety assessments eve2yy6trs,
there are also regular maintenance actions anddrgwisual inspections, the latter especially adoflood
events.

The operation of the 1Jsseloog sludge depot isljngoverned by environmental legislation; its enuvimental
permit contains a large amount of regulations, ohhich is to provide a broadly scoped environmaént
monitoring report each year.

In all cases, one must be aware that office-likeugienant structures are treated like any othddiogj, and
need a permit-for-use from the municipality, toumesor example fire safety and quick evacuatiopedple
working in (or visiting) the building.

During building and operations, one must also fake account the Health and Safety Regulations B&R
regels”) for workers.
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NORWAY

According to the Internal Control Regulation fro@l2 the dam owner is required to have an interoatrol
system to ensure that the dam owners comply wihrélgquirements in the dam safety regulation and 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
* special safety measures

» notification of accident or undesired event

Regular inspections of the dam are conducted fardiit levels (according to consequence class)twithed
personnel; periodic inspections every year, maipeaations every 5-7 year and special inspectioriagiand
after unusual events (large floods etc). Every Q%€ars (depending on the dam class) a reassesshibat
dam is conducted, comparing the present standartieofdam and previous flood calculations etc with
requirements given in the latest edition of the darfiety regulation. In many cases the previousutations
must be updated, and as a standard rule, desigdsflbased on data older than 15-20 years must be
recalculated. Often this results in new valuesdesign flood and/or safety check floods, and sulnesetty
also new calculations of the stability. When teglkating the flood levels, new hydrological obssigns are
included, securing that possible long-term clinctanges are evaluated and included in the floadigirens.
Further, the material quality of the dam is conémliagainst deterioration and compared to the¢ssits from
the construction. An inspection of the upstreane faiche dam is also required, if necessary asidarawater
inspection. Many reassessments conclude with aafegograding 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 axd@ding to the surveillance plan, namely conceyimigspection
visits, monitoring, behaviour analysis and assesswiedam safety.

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

Control of operational safety is carried out asardg to operation of equipment, maintenance praesdcand
conservation procedures.

The Authority will periodically, and whenever itel®s opportune, carry out inspections with the presef
the owner.

The Owner shall keep permanently up-to-date atitkeadisposal of the Authority a technical archivéhwhe
pertinent data related to the dam, including namely

a) dam project;

b) specific safety rules for the dam;
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c) data and reports on monitoring and inspectionsexhaut after construction;
d) data relating to the repairs, complementary worlcgraodifications done after construction;
e) data relating to warning systems and to emergelarsp

ROMANIA

The operator keeps up to date a file comprisingh@ldocuments about the construction of the dagnaan

register for the operation.

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

The“National Committee for the Safety of Dams and HyticaStructuresand the corps of inspectors for the
quality of construction carry out periodical inspens.

Special inspections, with the help of experts i€assary, 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 18nhigher than 10m and with crest length longen tAa0

m for embankment dams and 50 m for concrete damstlordischarge higher than 2000/mis compulsory
by Regulation on monitoring of large dams. The lagiopn provides basic rules for the organization of
monitoring of the dam and of the reservoir, butsdnet give detailed rules (monitoring system, fesuy).
The detailed rules for the large dams are givahernProject for monitoring of each specific dam.

According to the Construction act the owner mugfpkie file with all the information about the ogigon of
the dam (diary or register). The basic rules fer dpperation must be given in design and in insoostfor
operation and maintenance of the equipment. Thexpgirements are also summarized in the Rules #or th
operation and maintenance of each specific dam.

The operation of dam is organized and performedhleycompanies 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 definedRules for operation and maintenance is controtigd
Inspectorate of environment.

SPAIN

a) Operation
The dam must be operated accordin§tandard Operation Proceduapprovedy the dam safety office,
which mustinclude:

e operating plan for use of the water

« seasonal freeboards

e operational, maintenance& conservationinstructions for the plugs, operating and measuring
installations

» 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 unrelatedhnihe

owner, depending in which category the dam/ponddesh classified: every 5 years in the case of AEBn
dams and 10 years for dams classified in C cayegor
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SWEDEN

The Environmental Code includes government ordiearaoncerning owners’ self-regulation. The owner
must continuously analyse the risks and shall tlagenecessary knowledge to establish and follovines

for self-regulation and surveillance of the dameTbutines and the findings should be documentéd. T
owner must also have knowledge of the consequetheésnay occur in case of failure and use the best
available technology to avoid damage to others.eibeless should a dam failure occur the owneullg f
liable for the consequences.

The Dam Safety Ordinance includes requirement®varers with dams classified in a dam safety class t
establish and work in accordance to a safety managesystem and to perform an overall dam safety
assessment every 10 years. The system should atiwrghings describe the operational responsésland

the routines for operation, surveillance and maiatee

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

The industry guidelines on dam safety comprise ajrather things guidance on operation, maintenande a
surveillance. The dam safety work should followwoented routines, which should be available in M50
manual for each dam facility. The guidelines ineluguidance on basic surveillance including visual
inspections, monitoring of dam performance, furraiotests, periodic detailed inspections and ddietysa
reviews on certain intervals.

SWITZERLAND

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

deformations of the dam and its foundation, th@ages, 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 gadend the spillway gates

» the visual surveillance and the reading of the taomg 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 resoftsurveillance and monitoring. These reports are
intended for the Authority of Surveillance

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

e setting up the register of the dam.

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

e unusual uplifts

» increase of seepage

e 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 mkst ail appropriate measures. If necessary, thevases
emptied as a precaution.

Operating instructions in case of floods are regliir
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UNITED KINGDOM

i. England

Reservoirs in England are designated high-rislobhigh-risk based on the impacts of an uncontilakdease

of water. High-risk reservoirs must be supervibgda reservoir Supervising Engineer at all tim&he
Supervising Engineer, using any recommendatiorntsntiag be made by an Inspecting Engineer, will direc
the reservoir undertaker to perform various momiprand maintenance operations as appropriategto th
reservoir.

The performance of these operations is reportediadiynto the reservoir undertaker and copied to the
Environment Agency. High-risk reservoirs are dlsgpected by an Inspecting Engineer at least etesry
years but the Supervising Engineer can call fohsartinspection at any time. Not high-risk resessare
not formally monitored, but the designation canrédewed, at any time, where the Environment Agency
considers the designation may have ceased to bemjgte. All reservoir undertakers must repory an
incidents at their reservoirs to the EnvironmeneAacy.

ii. Wales

Amendments to the Reservoirs Act 1975 in Walesgdacnew duty on NRW to designate reservoirs ds hig
risk reservoir where it considers, in the eventanfuncontrolled release of water, human life wdodd
endangered. The designation considers the conseegief a flood from the reservoir but does notsatar
the likelihood of a dam failure.

High-risk reservoirs must be supervised by a reseiSupervising Engineer at all times. The Supsing
Engineer, guided by recommendations that may besrhgdn Inspecting Engineer, will advise and diteet
undertakers to perform various monitoring and neaiahce operations as appropriate to the reserVdie.
Supervising Engineer provides the undertakers aR8VNwith an annual statement detailing the overall
behaviour of the reservoir and any actions takenpbtaken, by the undertakers. The Supervisimgjiieer
may also provide directions to the undertakersraagl recommend a statutory inspection by an Inspgcti
Engineer — these are enforceable recommendations.

High-risk reservoirs must be inspected by an IngpgdEngineer, at intervals not exceeding ten yetars
provide a condition assessment of the impoundingcitres, spillways, outlet and inlet facilitiesThe
inspection encompasses the whole reservoir basih, censideration for the water body catchment.e Th
Inspecting Engineer provides a report to the uadters and a copy to NRW. The report may include th
Inspecting Engineer’s recommendations as to mesisoifge taken in the interests of safety and maamtee,
which become statutory duties on the undertakers.

Reservoirs which are not designated as high-riskrw@irs are not formally monitored, but their desition
can be reviewed at any time when NRW considersiéisggnation may have ceased to be appropriate.

All reservoir undertakers must report incidentd thay affect the safety of their reservoir to NRW.

iii. Scotland

Reservoirs in Scotland are designated either; mgdium or low risk depending on the likely consatres

of an uncontrolled release of water. High and mediisk reservoirs must be supervised by a reservoi
Supervising Engineer at all times. The Supervigingineer, using any recommendations that may lwema
by an Inspecting Engineer, will direct the reservoanager to perform various monitoring and maiatee
operations as appropriate to the reservoir. Thopeance of these operations is reported annuallye
reservoir manager and copied to SEPA.

High risk reservoirs are also inspected by an lospg Engineer at intervals not exceeding ten ydarsthe
Supervising Engineer can call for an inspectioarst time. A similar inspection of a medium riskeevoir
must be carried out if one is recommended by thEe&ising Engineer. Low risk reservoirs are notrfally
monitored. The risk designation of a reservoreidewed at least every six years or at any timeraISEPA
considers the designation may have ceased to bepajate.
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iv. Northern Ireland

Reservoirs in Northern Ireland are designated gis, mhedium or low consequence depending on théylike
conseqguences of an uncontrolled release of watéggh and medium consequence reservoirs, followimg a
inspection by an Inspecting Engineer, must be sigent by a reservoir Supervising Engineer at ales.
The Supervising Engineer, using any recommendatioatsmay be made by an Inspecting Engineer, will
direct the reservoir manager to perform various itndng and maintenance operations as appropriatieet
reservoir. The performance of these operationspsrted annually to the reservoir manager andecbioi the
Competent Authority.

High consequence reservoirs are also inspected mspecting Engineer at intervals not exceeding/ears,
but the Supervising Engineer can call for an in8peat any time.

Low consequence reservoirs are not formally moedpbut the designation as low consequence iswede
at least every ten years or at any time where trapetent Authority considers the designation mayeha
ceased to be appropriate.

All reservoirs must display emergency informatiomgintain records, prepare a flood (emergency) plah
report any incidents to the Competent Authority.
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F. THE REPAIR OF DAMS

FINLAND

When the owner of a dam wants to undertake aleersitind repair work that significantly affect theistures

of the dam or are otherwise significant as regdeda safety, all laws that relate to issue mustotievied.

The Dam Safety Act Chapter 2, on the planning,giteaind construction of a dam, and Chapter 3, on the
classification and dam safety documents, shallyappkre relevant. The dam safety authority mustdigied
before alterations or repair work is undertaken.

FRANCE

The local authority can impose to the owner a diggnof the safety of a dam and impose the repair o
rehabilitation works (or safety measures like adolevel in the reservoir, the decommissioninghefdam...).
The authority has the power to make the workseabthiner’s expense.

ITALY

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

In the current draft of a new Dam Regulation, dinlision is made between “repair work” (to restdine
original safety condition) and “rehabilitation wafkto increase the safety conditions). For th@aieworks”,
reference should be made to the Regulation apfidiethe original design of the dam. For the rehtdtibn
works, reference to the updated Regulation rulésreseen, at least for the parts of the dam iresiw the
rehabilitation. For rehabilitation works involvingxtensive modifications of the dam configuratiorfub
application of the current Regulation is foreseen.

The new Technical Rules issued in 2014 classifyfidhewing categories of intervention:

- “adjustment works”, in order to achieve safetyndt@rds and functionality required by the Decreenfor
dams;

- “improvement works”, in order to improve safetysifuctures without reaching levels required fomvne
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 atetil by an unsatisfactory result of a periodic tgafe
assessment. The procedures for upgrading are blaagedthe same as described in Section D on et
and first filling. The Central Government used tbsidize the full cost of upgrading for a shortipéiof time
(2005-2015) if the upgrading was necessary beaafugenges in the Safety Assessment Instrumentrdit
2015 onwards, these costs are shared between Cgatrrnment and water defence owners.
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NORWAY

Major repair/rehabilitation of dams which affedte tstructure or the safety of a dam is done acogridi the
same procedures as for construction of new damis.iffiplies that the planning of the repair/rehaailon
work must be carried out by a consultant approweNWE and that the plans must be approved by NVé& pr
to construction work. Often a major repair/rehadilon is the result of a reassessment of the dam.

PORTUGAL

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

There are no specific guides or rules to be apphatthe Dam Safety Regulation applies in genématases
where a rehabilitation or repair project is needethust presented to the Authority for approval.

SLOVENIA

There is no regulation that concerns the repa@&r ddm. According to the Construction act the refimment

or the repair must be performed in such way thaseoves or improves the quality of the constructiod
ensures the normal performance of it. A projecttiier refurbishment or repair works must be preskeatel
approved by the Ministry of Agriculture and Enviment. 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 reparehabilitation works necessary for increadimg
safety of the dams.

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

SWEDEN

The owner is responsible for maintenance of the. dahen the dam owner undertakes significant aitarat

or repairs of a dam a permit by an Environmentalr€onust be obtained within the meaning of the
Environmental Code. In urgent cases, if necessagytd occurred damage or to prevent damage, woyk ma
commence without prior permission. However, the emghall as soon as possible submit an applic&ion
approval of the measures.

The industry guidelines and the guideline for teedmination of design floods for dams include memands
and demands that in many cases are stricter tteme tbf the time when the majority of the dams where
constructed (before 1980). In many cases the goaehave triggered and still trigger dam safetysoees
and major upgrading of existing high consequencesda
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UNITED KINGDOM

i. England

The Reservoirs Act 1975 recognises various typegok that may be undertaken on a reservoir:

. Construction or alteration works that reducerdarge the capacity of a reservoir must be undertak
under the supervision of a Construction Engineenragssioned from the approved panel of Inspecting
Engineers established by Defra. Completion oftifpe of work is certified by the Construction Emegr.

. Repair works recommended by an Inspecting Engiasa result of the ten year inspection must be
supervised by a Qualified Civil Engineer (i.e. asdecting Engineer) who will supply a certificatece
satisfied that the works have been successfullypteted.

. Maintenance works are supervised by the Supegigngineer who will report on this type of work
in the annual statement. This type of work is ang@nd as such does not require a completiorficate.
. Where works of any type are not undertaken agired or completed to the satisfaction of the nesier

engineer, the Environment Agency has powers taredy notice the undertaking or completion ofwarks.

In extreme cases, or emergency situations, ther&mwvient Agency can perform the works or take other
appropriate emergency actions, under the supervigia Qualified Civil Engineer, to ensure the satd the
reservoir.

ii. Wales

The Reservoirs Act 1975 recognises various typegok that may be undertaken on a reservoir:

. Construction or alteration works that reducerdarge the capacity of a reservoir must be undertak
under the supervision of a Construction Engineenragssioned from the approved panel of Inspecting
Engineers. Completion of this type of work is fiertl by the construction engineer.

. Repair works recommended by an Inspecting Engiase result of a periodic inspection must be
supervised by a Qualified Civil Engineer who willpply a certificate once satisfied that the wor&gehbeen
successfully completed.

. Maintenance works are supervised by the Supeg/igngineer who will report on this type of work
in the annual statement. This type of work is ang@nd as such does not require a completiorficate.
. Where works of any type are not undertaken agired or completed to the satisfaction of the nesier

engineer, NRW has powers to require the underta&eénsplement the works or recommendation. Inex
cases, or emergency situations, NRW can undertakeworks or take other appropriate action, under t
supervision of a Qualified Civil Engineer, to erestine safety of the reservaoir.

iil. Scotland

The Reservoirs (Scotland) Act 2011 recognises uarigpes of work that may be undertaken on a reserv

. Construction or alteration works that reducerdarge the capacity of a reservoir must be undertak
under the supervision of a Construction Engineenrassioned from the approved panel of Inspecting
Engineers established by Scottish Ministers. Cetign of this type of work is certified by the Comgtion
Engineer.

. Repair works recommended by an Inspecting Engiasa result of the ten year inspection must be
supervised by a Qualified Civil Engineer who willpply a certificate once satisfied that the woragehbeen
successfully completed.

. Maintenance works are supervised by the Supeg/isngineer who will report on this type of work
in the annual statement. This type of work is ang@nd as such does not require a completiorficate.
. Where works of any type are not undertaken agired or completed to the satisfaction of the nesier

engineer, SEPA has powers to require by noticenidertaking or completion of the works. In extrerases,
or emergency situations, SEPA can take approiatrgency measures, under the supervision of afi@dal
Civil Engineer, to ensure the safety of the resiervo
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iv. Northern Ireland

The Reservoirs Act (NI) 2015 recognises variougsypf work that may be undertaken on a reservoir:

. Construction or alteration works that reducerdarge the capacity of a reservoir must be undertak
under the supervision of a Construction Engineenragssioned from the approved panel of Inspecting
Engineers established by the Competent AuthoriBompletion of this type of work is certified by the
Construction Engineer.

. Repair works recommended by an Inspecting Engiagea result of the ten year inspection must be

supervised by an Inspecting Engineer who will sypktertificate once satisfied that the works hbgen
successfully completed.

. Maintenance works are supervised by the Supeg/isngineer who will report on this type of work
in the annual statement. This type of work is agng@nd as such does not require a completiorficats.
. Where works of any type are not undertaken agired or completed to the satisfaction of the resier

engineer, the Competent Authority has powers tairedpy notice the undertaking or completion ofweks.

In extreme cases, or emergency situations, the €mmnp Authority can perform the works or take other
appropriate emergency actions, under the supenvigi@n inspecting engineer, to ensure the safiethieo
reservoir.
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G. PARTICULAR RULES FOR THE PROTECTION OF THE POPULATI ON

AUSTRIA

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

FINLAND

Sufficient safety arrangements shall be in placefass 1 and 2 dams to ensure the safety of thetipg of
the dam. The safety of the dam operation is endwyed

1) arrangements to ensure the operation of theidaase of disturbances

2) warning and other arrangements concerning thehdrge 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 slgmemns, warning signals before starting dischargiog
the spillway, emergency hoisting system, fencegates to prevent entrance and so on.

The owner of dam shall prepare and regularly updgien of measures in case of accidents and bistaes
concerning a class 1 dam (emergency action plandaim). An emergency action plan presents the mesasu
to be taken by the owner of the dam:

1) to prevent accidents in case of disturbancegetisas 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 miatena equipment to be kept ready for preventing an
accident and the available staff. In addition, aeegency action plan for a waste dam presentypeedf the
impounded substance, properties causing hazamsneglcontents, movement and conversion as wethas o
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 8maller dams can also have an emergency plandiésided
by the authority.
The plans are prepared according to the resulisisk analysis based on the safety review that are
mandatory for this category of dams. This analgsismates the limits and the delay of the inundaditter 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:
e technical devices for detection and surveillancev@illance building, lighting of the downstream
face, means of information and communication...).
« alarm devices for the authorities and for the papoh (means of communication, sirens within the
area reached by the flood fifteen minutes afterfaiiare of the dam).

The population is informed of the measures includetie plan.
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Two situations of vigilance and one stage of alarendefined by the regulation :
« reinforced vigilance
e serious worry
e alarm (activation of the sirens and informatiornhad 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 duriegdidim operation are ranked in three levels: Afdarm1,
Alarm2. For each level, the communication processtwben 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, aatbheated before voluntary opening of the gates

» alert signs along the river, for ten kilometres detream 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 upobgllCivil 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 incuné¢he hydro-geological risk.

For the preparation of the EAP, flood propagatituties for all the large dams have been carriecbypuhe
dam owners, to determine the downstream areagedfby the flood wave generated by: 1) - the dahagse;
2) - the full opening of the dam outlets.

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

Currently the EAP involving some tens of dams hiaeen completed.

The 2014 Technical Rules are aimed to ensuredliah) in case of extreme events, dams maintainriien
feature as water retaining capability. Moreovemsddwith strategic interests” must assure theirrafree
functionality during emergencies.

The Directive, also published in 2014:
- establishes updated conditions to activate ales@hfor dam safety and management of downstream
hydraulic risk, defining the actions to be implensehin these phases and the people involved,;
- identifies the subjects who must develop emerg@ieys.

NETHERLANDS

The Water Act prescribes that the ministry shadlés warnings to local water boards when water ¢evel
exceeding so called alarm levels are expected.| voat@r boards are obliged to prepare emergenas@ad
train their personnel and equipment regularly. Lamanmunities, however, are responsible for prejari
disaster management plans. Depending on the sodlsewerity of the threat, Provinces and the Mipief
Safety and Justice (and possibly the Interior) allo be involved; details on crisis managementgmtores
can be found in the Safety Regions Act. An impdrliarson between the ministries and the crisisaaigation
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consists of the Departmental Crisis Centres in @aidlistry, and the National Crisis Centre of thenidiry of
Safety and Justice.

NORWAY

Both according to The Water Resources Act, 8 5,amubrding to the dam safety regulation chaptehé,
dam owner must establish and maintain safety meagarreduce any risk to the public connected tanab
use and traffic on, nearby and downstream of time. dg/pical safety measures are fences, informagigns
and advertisements about any danger zones/sitgation

For dams in class 2-4 it is also required to dgvel® emergency action plan for major accidentsedleo the
dams, to perform regular exercises of the emergeactiyn plan and to inform relevant rescue auttesrgbout
warning routines and affected areas in case offddune or any other hazard connected to the dams.

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

PORTUGAL

For dams of Class | (RSB, 2007) an emergency peepasss plan is required to deal with situationsrttight
lead to dam failure.

The mapping of the downstream flooded areas, ptedday the owner in the project, is the basis &fining
the protection strategy to be adopted at differenes.

The emergency preparedness plan is to be donediwgbt participation of the Owner (“internal plardhd
the Civil Defence Services (“external plan”). Tiernal plan is approved by the Authority and ttagidhal
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 permanentroanications system between the dam and the opesati
decision centre. An alarm system is also requitedeadam site, to give an alert to the nearbyctéft areas.
It is the owner's responsibilitp install and operate the alarm system. Civil Deéeservices are in charge of
warning all affected people, namely in the aredowered by the dam alarm system.

If a possible danger is detected, the informatiooutd immediately be communicated to the civil defe
services. In case that an imminent danger occutrgeaiam, which should require the immediate eviimua
of the population, the alarm system and the trassionm 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 sty an Emergency action (or preparedness) plaheu
elaborated for all the dams higher than 15m or %@t crest longer than 250m for embankment dams and
50m for the concrete dams or for dams with a marindischarge that exceeds 20G@min this plans the
consequences of a dam failure must be presentedefdhne a study must be carried out for all thedrtgmt
dams. The EAP must define protocols of operatiahaarming in extreme cases (dam failure.)

SPAIN

According with theBasic guideline for public protectidamergency preparedness plans are required for
damgponds classified on categoriégsand 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 surveillancevgllance building, lighting of the downstreancéa
means of information and communication...).
« alarm devices for the authorities and for the pafpoih (means of communication, sirens within thesaar
reached by the floothirty minutes after the failure of the dam).

The population is informed of the measures includdtie plan.

SWEDEN

The Dam Safety Ordinance includes requirement®varers 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 requments are put on establishments where the adtivlies
a risk that an accident will result in serious dge# people or the environment (dangerous a@s)itiAt
such establishments the owner or the undertakidieddctivities at the establishment is bound obligekeep
or pay for preparedness with personnel and properyreasonable extent and take other measuressaeyg
to prevent or mitigate such damage. The one puydihi@ activities is obliged to analyse the risksdoch
accidents.

According to the Civil Protection Act the ownerahigh consequence dam shall keep or pay for emeyge
preparedness to complement the resources of tla fescue authority, and take what other measures

necessary to prevent or mitigate damage to peagleecenvironment. The owner and the municipalitystn
determine what measures that are needed for astiefeescue.

The industry guidelines on dam safety comprise e on emergency preparedness for the dam owner.
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SWITZERLAND

Alarm systems are required and installed for @ldams whose failure can create a danger for thelgtion.
According to the importance of the reservoir (volum2,000,000 fhnand of the flooded area, alarm systems
can be different. To avoid wrong alerts, one peta&as the decision to activate the alarm.

The regulation for dams specifies that the areectdfl by the flood after a total and instantandailigre is
divided in a near part and in a far one. In ther @e@a (that is to say in the area reached byltioel in less
than two hours), the alarm is given by sirens &ith activated from a central location near the darthe far
area, a general alarm system (acoustic signaljeimvthe population to listen to the radio that gitee
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

i. England

The Environment Agency uses detailed reservoirdflo@ps as part of the reservoir risk designatiocgss.
These flood maps are shared with local authoritgrgency planners to inform their emergency (ofsit
plans. The Reservoirs Act 1975 makes referentieetmeed for reservoir undertakers to prepare eameyg
(on-site) plans but this is not a legal requiremarder the Reservoirs Act 1975.

Such plans will set out the actions to be takemhieyreservoir undertaker in order to control ofigaie the
effects of flooding likely to result from any eseapf water from the reservoir. These plans wilspecific to
each reservoir and shared with local authority gemrecy planning personnel.

ii. Wales

NRW uses reservoir flood maps to identify the ptédiconsequences of a reservoir flood. Thesedfivaps
are shared with local authority emergency planteisform their emergency (off-site) plans. ThesBw®oirs
Act 1975 makes reference to the need for resewlertakers to prepare emergency (onsite) planthisuis
not a legal requirement under the Reservoirs Agb19

Such plans set out the actions to be taken byeervoir undertaker in order to respond to andgattiéi the
effects of a flood from the reservoir. These phaiisbe specific to each reservoir. Inspectingieeers may
also recommend undertakers prepare an onsite fiteodand in these circumstances it becomes a @tatut
requirement. Reservoir flood maps also providaitiet inform reservoir risk designation.

iii. Scotland

SEPA uses detailed reservoir inundation maps dsopdine reservoir designation process. The Redmsry
(Scotland) Act 2011 allows the Scottish Governntemhake further regulations requiring the preparatf
flood (emergency on-site) plans. Such plans willaut the actions to be taken by the reservoiragenin
order to control or mitigate the effects of flooglilikely to result from any escape of water frora thservoir.

iv. Northern Ireland

The Competent Authority uses detailed reservoindation maps as part of the reservoir designatioogss.
These inundation maps are shared with local coenodrgency planners to inform their emergency pdauas
supplied to town planning officials to inform theapprovals for development of lands for residential
commercial use. The Reservoirs Act (NI) 2015 alldiaes Competent Authority to make further regulagion
requiring the preparation of flood (emergency de)splans. Such plans will set out the actionbadaken
by the reservoir manager in order to control oigaie the effects of flooding likely to result fraany escape
of water from the reservoir. These plans will Ipedfic to each reservoir and shared with localnodu
emergency planning personnel.
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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 establisirethe inspection that the dam structure has been
demolished or the dam has been decommissionedlinesway that it can no longer cause any hazard
referred to in Dam Safety Act. The inspection ig@ened in the presence of the dam safety authority
after the obligations, relating to the pulling dowfna dam structure or dam decommissioning under
other law, have been met. The obligations undebtra Safety Act cease to be applicable when the
dam has been recorded as removed from service.

FRANCE

No technical rules about decommissioning.

ITALY

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

General administrative directions are given in“tAéater and hydroelectric power plants Consolidatfmt”,
1933. According to such directions, at the endhaf toncession the public administration can become
proprietary of the works, in regular state of fumcing 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 decissioning 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 curraafftdof new Dam Regulation where it is stated tha: dam
decommissioning has to be approved by the Conaeggithority (Region), the approval process inclgdin
the evaluation by the National Dam Authority andiew necessary, the environmental assessment. The
execution of the approved works is supervised bydbncession 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 sfierrthe 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 coamgé with adequate safety requirements (RSB), and a
specific project to that purpose has to be predeste approved by the Authority.

The project must notably contain the explanatiothefdecommissioning option, the assessment ofligtab
and safety controls for the remaining structurks, 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 contayrthe elaborate on construction waste management
should made in case of demolition of the structAyzart this there is no other special obligation fo
decommissioning of dams

SPAIN

The dam regulation establishes in a very brief reanihat the first step is to present to the dathaity for
its approval, a project which includes all the wot& be developed. In the last 5 years more th@nstall
dams have been removed as consequence of thesnpeedisturbed the natural river flows.

UNITED KINGDOM

i. England

The Reservoir Act 1975, within its definition of regiruction or alteration of a reservoir, includkee term
‘discontinuance’ which is where the reservoir igid so that it is incapable of holding 25,000m&ater. It
also includes the term ‘abandonment’ which is whbeereservoir is altered so that it is incapalléllong
accidentally or naturally of any water.

Such works are to be conducted under the supemvidia Construction Engineer who will certify corafpbn
as appropriate. Other approvals are required fomironmental and planning authorities and thervese
Construction Engineer is expected to be sufficieotimpetent and familiar with these to provide adwio
their client.

ii. Wales

The Reservoirs Act 1975, within its definition ajrestruction or alteration of a reservoir, includes term
‘discontinuance’ which is where the reservoir tedd so that it is incapable of holding 10,000#¥ater. It
also includes the term ‘abandonment’ which is whbeereservoir is altered so that it is incapalléllong
accidentally or naturally of any water to such ateet that it poses a risk.

Such works are to be conducted under the supenvisfoa Qualified Civil Engineer who will certify
completion. Other approvals may be required frowirenmental and planning authorities and the esgyin
is expected to be competent with these to prowildce to their client.

iil. Scotland

The Reservoir (Scotland) Act 2011, within its d@fom of construction or alteration of a reservaigludes
the term ‘discontinuance’ which is where the resgrng altered so that it is incapable of holdirlg@0m? of
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water. It also includes the term ‘abandonment’oclths where the reservoir is altered so thatiitéapable of
holding any water.

Such works are to be conducted under the supemvidia Construction Engineer who will certify corafpbn

as appropriate. Other approvals are required gomronmental and planning authorities and thervese
Construction Engineer is expected to be sufficieotimpetent and familiar with these to provide adwio

their client.

iv. Northern Ireland

The Reservoir Act (NI) 2015, within its definitiari construction or alteration of a reservoir, irdgs the
term ‘discontinuance’ which is where the reseri@mltered so that it is incapable of holding 10j® of
water. It also includes the term ‘abandonment’oths where the reservoir is altered so thatitéapable
of holding any water.

Such works are to be conducted under the supemvidia Construction Engineer who will certify
completion as appropriate. Other approvals areired, from environmental and planning authoritied a
the reservoir Construction Engineer is expectdaketeufficiently competent and familiar with theee t
provide advice to their client.
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SECTION 3

Main Documents

(list, synopsies, files)
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FINLAND

Summary Table

Topics

Doc n.

Laws

OIN|O|OAWN|E-

Other legal
directions
Guidelines

©

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>

ITomnmo

I-Laws (Legal Obligations)

1. Dam Safety Aqt494/2009)

The objective of Act is to ensure safety in thestarction, maintenance and operation of a dam and
reduce the hazard that may be caused by a damAdtites 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)
Act enters into force on 1 May 2012.
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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¢.32/1999)

The provisions of the law concerning the permitgineed for building activities, structures and athe
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 Safg$9/2010)

The Decree gives further provisions on hydrologiciiensions, general technical safety
requirements, dam break hazard analysis, emergation plan, monitoring programme, dam safety
arrangements and on the competence requirementgroomg person who is planning, operating,
monitoring and inspecting of the dam. The Decree micludes provisions on the type of information
the owner of a dam has to provide to the dam safetlgority. The Decree was issued on 5 May
2010.

http:/iwww. finlex.fi/fen/laki’lkaannokset/2010/en2@B19. pdf

Il — Guidelines

9. Dam Safety Guide

The objective of the guide is to make clear andarpby a number of examples, the contents of

the Dam Safety Act and Decree. The Guide incluéege@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 watesources/Dams_and_dam_safety/Dam_Safety Guide
The Guideline (English version) is also includedhia Annexes athis Report

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

Summary Table

Topics

Docn. |A |B C-a C-bD |E F G H

Laws

N O O M| W] N -

(o]

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 obligationshe use of water. The field is a huge panel
from pollution, fish... to the construction of hydt@uvorks in a river. It defines some general
topics in the field of dam safety. For major hydeotric power plans, the law is completed by
a special old legislation (law of 10/16/1919) orioelectric concessions.

[France 02] gives the rules to make the declardigfore the construction of new dam.
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The law itself is detailed by a very important giecof 11" December 2007 [France 06] that:
o0 defines the classes of dams (and also dikes am@d@¢¥rom A (larger ones) to D (smaller
ones)
0 gives the obligations of the owner of each clasdamhs
o defines the role of the participants
0 creates the official committee that is consultedr@nprojects 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 gepedals [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 acdislerthe incidents or accidents with an
impact (or a potential impact) on the public safetyst be reported in specified delays to the
local administration.

0 The decree [France 06] has been partially changetktree of 12 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 [Franceft®the 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]).

[1l- Emergency planning

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

This regulation defines which dams are submittedni@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 arkillt defines the limits of the dam break stuitig,
warning system implemented by the owner for thé@uities and for the near downstream population
in a zone named “zone of close nearness” (norngllthe use of sirens). The entity responsible for
the preparation of the emergency plans is thd d#ority.

The dams concerned by emergency plans are damsavhigight above 20 m and a volume above
15,000,000 i A new decree (n° 2005-1158 of 09/13/2005) sligluthanges that by adding the
possibility offered to local authorities to pregeria plan for less important dams if it appeargulise

ANNEXED FILES: France 01, France 02, France 03,France 04, France 05, France 06,
France 07, France 08, France 09, France 10, Fraa 11, France 12, France 13, France 14,
France 15
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ITALY

Summary Table

Topics
Docn.|A |B |CaC-bD |[E |F |G | H

Laws

6
7
Other
Legal 8
Obligations| 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 acgsegli impianti elettri¢i (Water and
hydroelectric power plants Consolidation AdR.D. n°1775. [File: Italy 1]

Synopsis

This basic law regulates the use of the surfacauadérground water.

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

A specific section is devoted to the artificialeasoir, with particular attention to the hydroelect
purpose.
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2. 1959, ‘Regolamento per i progetti, la costruzione e I'esao delle dighe di ritenuta - Parté |
(Regulation for the Design, Construction and op@nabf Dams — Part)] DPR n° 1363. - [File:
Italy 2]

Synopsis

This Regulation defines the general and adminis&atules 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 the@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 wypgravity, hollow gravity, buttress, arch, mulépl
arches, gate-structure, earth and rockfill dams.

Static and seismic loading factors, load combimaticallowable limits (factors of safety, max
stresses, min freeboard, etc) are defined, togethigr directions to be followed during the
construction works, in particular for the foundatioeatment and for the qualification and contifol o
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 DafjysLaw n°
584. [File: ltaly 4]

Synopsis

This law updates the definition of the “large darsabjected to national legislation and authority:
they are those having heightkb m, or reservoir volume1.000.000 ri The previous definition
was based on lower dimensional parameters (H>2M>1h00.000 ).

It also defines the procedure to be followed fer thgularisation of dams that were put in operation
without having fulfilled the authorization processjuired by the Regulation. The technical and non-
technical documents requested for the regularisatie defined, as well as the measures to be taken
by the authority if the regularisation procedureds 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 conayitil funzionamento del Registro
Italiano Dighe RID” (“Organisation, duties and adfities of the Italian Dam Authority, DPR
n° 136. - [File: Italy 5]
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Synopsis

The national authority for dams was constitutedhiy law as a public autonomous body (“Registro
Italiano Dighe” - RID), with its own organisationaldministrative and financial position. The decree
defines the RID organisation. The “Council of tldowners” is also introduced, to be consulted
about subjects of main interest for the dam owners.

The RID competence is extended to the ancillaryka/¢diversion galleries and channels, penstocks,
etc): approval of projects and supervision of tineeaillance activities of the owner. For the detdil
definition of this additional competence referercenade to an updated “Dam Regulation” to be
issued afterwards.

NOTE: the RID as an autonomous body was cancelled bgubsequent Law n. 2884.11.2006
-Financial Act for the year 20Q7which brought again the RID within the organisatafrthe
Ministry of Public Works (as it was, for a long uat, 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 rulethéodesign and construction of dams. It replaces
the previous D.M. 1982 (item n.3). In these techkiales the criteria of the limit state approach a
applied. For 18 months until the end of 2015 the telchnical rules D.M. 82 will be still valid
together with the new ones. A Commission shoulcckhibe proper application of the new rules
identifying possible improvements that may be jutigecessary.

13. 2014, Indirizzi operativi inerenti I'attivita di protezioe civile nel’lambito dei bacini in cui
siano presenti grandi dighid®irective, 8 July 2014. - [File: Italy 13]

Synopsis

The Directive gives operative directions for thenagement of emergency situations (e.g. related to
flood and seismic events). The “Documento di Piotez Civile” (Civil Protection Document) of
each dam will have to be updated according to tbeeetions.

Il - Other Legal Directions

6. 1986, ‘Sistemi di allarme e segnalazioni di pericolo perdighe di ritenuta” (Warning and
Alarm Systems for DamsMinistry 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 toojening 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

7. 1987, ‘Prescrizioni inerenti I'applicazione del regolamertighe approvato con DPR n° 1363

del 1959 (“Directions concerning the application of the Regola about Dams n°
1363/1959), Ministry of Public Works, Circular n° 352. - {lé: Italy 7]
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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 gyatien and the inundation maps is required, for
both new projects and existing dam, to be carrigdy the dam owner;

- the “Foglio di Condizioni per I'Esercizio e la Manutear¥g’ (“ Sheet of Conditions for Operation
and Maintenanc® is introduced, defining the monitoring, inspects and surveillance activities
to be carried out by the dam owner. Bieeeis issued by the Dam Authority and undersigned by
the dam owner;

— a classification of the alert/alarm conditions ilseg.

8. 1995, ‘Disposizioni attuative ed integrative in materiadighe (“ Operational Directions
pertaining to Dam3y, 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 thetgalf the dam and its regular operation;

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

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

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

9. 1996, ‘Disposizioni inerenti I'attivita di protezione ciginell’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: ItaBj

10.2004, ‘Indirizzi operativi per la gestione organizzativa fanzionale del sistema di
allertamento nazionale e regionale per il rischdrageologico ed idraulico ai fini della
protezione civilé (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:It4.0]

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

Synopsis

This Circular requires the execution, by the dammeny of updated hydrological analyses for the
evaluation of the maximum floods correspondingitmeasing return period (up to 1000 years return
period) and the corresponding assessment of theallyd safety of the dams. The evaluation is
requested also for a scenario of limited efficientyhe spillway and outlets.

lIl - Guidelines (No Legal Obligations: None
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ANNEXED FILES: lItaly 1, Italy 2, Italy 3, Italy 4, Italy 5, Italy 6, Italy 7, Italy 8, Italy 9, Italy
10, ltaly 11, Italy 12, Italy 13
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NETHERLANDS

As of 2017, the Dutch dam-related legislation isnaécated in the table and explanations below.
In the longer run, all environmental legislatiomcluding the Water Act and the two
Environmental Acts mentioned below, will probabéyibtegrated into one overall Environmental
Act. Probably, the safety standards will then nagler be part of the law itself, but rather of an
underlying Order of Council.

Summary Table

Topics
1 YYli(y)(y)YYY
2 W [ (¥ | Y (\]Y Y
Laws |3 () : Y [D]Y Y
4 ) E Y
5 Y |[Y |[Y |[Y |Y
6 WY |[Y |Y |Y [(y)
7 | v 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 (“ARBQO”)
Guidelines for assessment and design (“WTI” and “ENV”)
Permit-for-use from municipality (for appurtenant structures)

NookrwhE
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References and useful websites

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

a. Water Act: http://wetten.overheid.nl/BWBR0025458/2017-01-01
i. The Water Act contains provisions related to FI&sk Management and to
Water Management in a general sense. By and ldrga)Nater Act contains
the following elements:
1. Chapter 1 — General provisions, mainly definitions
2. Chapter 2 — Aims and Standards: refers to genspacts of the safety
standards and the safety assessment, hydraulidaguconditions for
safety assessment and guidelines for design,

3. Chapter 3 — Roles of different organisations inedlin water and flood
risk management, and provisions related to floothimgs

4. Chapter 4 — Policy and implementation plans

5. Chapter 5 — Construction, operation and maintenahe&ater works

6. Chapter 6 — Water permits and related issues

7. Chapter 7 — Financial issues

8. Chapter 8 — Law enforcement

9. Chapter 9/10 — various issues

10.Annex | + II: Dike rings and safety standards towge dike rings

b. Act on Environmental Management
http://wetten.overheid.nl//BWBR0003245/2017-08-30

i. This act contains a very large amount of provisionseveral issues. By and
large, the Act on Environmental Management contdiagollowing elements:
1. Chapter 1 - General provisions and definitions
2. Chapter 2 - Provisions related to key environmerdathority
organisations
3. Chapter 4 - Policy and implementation plans fortiadnand 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/BWBR0024779/2016-07-01

i. This act focusses specifically on the environmepgainit that is needed when
activities are planned that may affect the entifiestected by environmental
legislation. Both environmental legislation, specihature conservation
legislation, monument legislation and housing liegiisn and specific laws on
for example nuclear energy or Antarctica may regeimvironmental permits
and therefore refer to the present act. The Acegiall details about the
procedures for obtaining such an environmental gethe inspection-related
issues after a permit has been granted, etc.

d. Safety Regions Acthttp://wetten.overheid.nl/BWBR0027466/2017-06-10

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; upgaatotedures

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

©CoNorwWNhE

2. Useful documents orwww.helpdeskwater.nl

a. English translation (2009) of the original Dutch Waer Act, more recent
modifications not yet includedhttps://www.helpdeskwater.nl/secundaire-
navigatie/english/leqgislation/@176675/dutch-watet-a

b. Brief brochure on the Water Act (2009) not yet updated:
https://www.helpdeskwater.nl/secundaire-
navigatie/english/legislation/@176676/the-dutchestct/

c. Relatively recent (2012) though not fully updateetrview of Flood Risk and
Water Management Policies in the Netherlands
https://www.helpdeskwater.nl/secundaire-navigatiglish/water-and-
safety/@178463/flood-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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https://www.helpdeskwater.nl/onderwerpen/watergbagiid/programma-
projecten/veiligheid-nederland/english/flood-ristet

e. Background documents in Legal water defence S#&s$gssment Instrument WBI:
see
https://www.helpdeskwater.nl/onderwerpen/watergbsgid/primaire/beoordelen-
whbi/producten-wbi/ (the vast majority of the documents is in Dutch, the list
also contains some documents in English, see edlyatie end of this web page).

f. In Dutch language only:

i. Present version of the “WBI” Legal [water defence afety] Assessment
Instrument, used for the present safety assessment:
http://www.helpdeskwater.nl/onderwerpen/waterveilicheid/primaire/toet
sen/wti2006-vigerend/

ii. Formal design tool “O12014” to be used for the present dike reinforcement
round (in
http://www.hoogwaterbeschermingsprogramma.nl/Nieuveemering/Ontw
erpinstrumentarium+2014/default.aspx

iii. References to other/various documents related to dign:
https://www.helpdeskwater.nl/onderwerpen/watergbagid/primaire/ontwer

pen-beheer/

3. Useful Guidance documents

Fundementals of Flood Protection the the Dutch HEigee Network on Flood Risk Management

ENW: https://www.enwinfo.nl/images/pdf/GrondslagéndndslagenEN_lowresspread.pdf

ENW Guidelines and Technical Reports on DesignMadagement of Flood Defences. The ENW
web site is currently being reconstructed, for ENBMidelines etc., the reader is referred to:
http://kennisbank-waterbouw.nl/dicea/TAW-ENW.htriwlost documents are in Dutch, but there are
also some English translations. Please note teaetdocuments may not be fully in accordance with
the present legislation and the present type ettgatandard, since both have changed recently.
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NORWAY

Summary Table

Topics
Docn.|A | B |C-a/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 (Thé&k\Resources Act) of 24 November
2000, No. 82.

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

2. “Regulations governing the safety of watercoursedtires” (The dam safety regulation$,
laid down by Royal Decree 18 December 2009 withautly in the Act of 24 November 2000
No. 82 on Watercourses and Groundwater (The Wadsoces Act) subsection 2 fourth
paragraph, letter e, Sections 36 and 38 secondnagtaletter d, Sections 39, 53, 54 and 58.
Proposed by the Ministry of Petroleum and Energy.

3. “Regulations governing internal quality control &wow 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 November 200. 82 on Watercourses and
Groundwater (The Water Resources Act), Section$83nd 58. Proposed by the Ministry
of Petroleum and Energy.

lIl - Guidelines (available by 2012)
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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

CoNoO~WNE

ANNEXED FILES:
A description of the dam safety regulation is givethe paper “New Norwegian Dam Safety
Regulations”, by G. Holm Midttemme, L. Grgttd andHyllestad, presented at the ICOLD
European Club Symposium in Innsbruck, 2010. TheeMBesources Act, The Dam Safety
Regulation, The Internal Control Regulation and téehnical guidelines are available in
Norwegian atvww.nve.no
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PORTUGAL

Summary Table

Topics
1C-bD | E F G | H

Docn. |A | B C-

Q

Laws
A w| 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

0w

Tommo

| - Laws

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

Synopsis

This Regulation defines the general and adminis&atules 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 DarhgRegulamento de Pequenas BarragenBecree
Law 409/93 - [File: Portugal 2]

Synopsis

This law is devoted to small dams (those not subjeto the Dam Regulation, doc. n. 1). It defines
both general and technical rules, relevant to gséguh, construction, first filling and operatioage.
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3. 10/09/1993, Code of Practice for Dam Desig(Normas de Projecto de BarraggnBecree
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 variptases (preliminary design, design for approval,
design for construction) and the technical rule®bow in the design of different dam types: &tat
and dynamic loads, load combinations, safety carditto be ensured (factors of safety, freeboard,
etc), discharge outlets and spillways.

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

Synopsis

This law defines the principles to be applied fa tontrol of dam behaviour and condition through
instrumental monitoring and visual inspection.

It defines the entities involved and the critega 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 qualito 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, camsion plant and equipment, foundation
treatment, qualification and control of the constiman 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

Al B |CdChD]|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 No.110/2@@inpletion2012)

Synopsis

This Regulation defines the general and adminisgaules (together with Water act, Energy act

and Spatial planning act) for the design, consimacand 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),

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

— Safety control during the operation stage (pawfjall
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NOTE: Some fields relevant to environment, water maragg 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 adminig&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 obligatiefisowners 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 constructiomksan 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 (pawfjall

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

Synopsis

This Regulation defines the general and adminisgatiles (together with Water act, Construction

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

including dams. The rules apply to:

- Insertion of important infrastructure into spaceédi#ional rules for dams for power generation)and
its impact of the dam to the environment, spacepauailation

— 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 N0.31/2000npketion 2004

Synopsis

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

transmits the requirements for Environment protectset by different EU regulations and

conventions into Slovene legislation. It also sie¢sbasis for establishment of special protectedsar

and puts basic restrictions for any type of cortsiton 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 construmti(lnspectorate 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

This regulation defines the general and adminigtratules for the protection against natural

disasters and it refers to large dams (accordimgdwious ICOLD categorisation). It sets basis for

the preparation and organization of Emergency Acktans and organization of civil protection.

The act refers to:
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— 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 d¢etgm 2007)

Synopsis

This act defines the general and administrativesrtdr infrastructure for power generation. Togethe
with rules for preparation of EAP it sets basis tleg preparation and organization of Emergency
action plans and organization of civil protectidie 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 befthre operation

— supervision of operation of power generation irtfiature

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

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

Other Legal Directions

8. Regulation for classification of very demandingné@ading and simple engineering structures,
about the conditions for construction of simpleiaegring structures that do not need building
permit and about the type of construction workst thige in reference with structures and
appurtenant land (Official Gazette RS No.114/ 2808 completion)

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

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

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

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

11. Regulations for seismic monitoring of large dai@$ficial Gazette RS N0.92/1999, completion
in 2003)

The regulation sets basis for the monitoring ofmméd 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 instructmmpreparation of Emergency action plans
and organisation of civil protection in case ofunat disasters including dam failure.

13.Regulation on the environmental report and the itledaprocedure of comprehensive
assessment of certain plans and programs on th@osmvent Qfficial Gazette RS
No.73/2005)

14.Rules on the content, form and method of prepanaticthe 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 objefficial Gazette Ri$o. 55/2008)
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17.Rules on the format and content of the evidenteeofeliability object Qfficial 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@ificial 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 reguiatie there are several others referring to
particular parts of the process of insertion ingace and protection of endangered species.

In addition to the Act, Regulations and Rules #ratin force- there are also the European andmsdtio
standards that give technical requirements

lIl - Guidelines (No Legal Obligationks

Guidelines on the elaboration of contingency plans

NOTE: Guidelines for dam safety in preparation.

85



Summary Table

SPAIN

Topics

Docn. |A |B

C-b

Laws
Al ow| N R

A. Dams subjected to Regulation
B. Entities concerned
C. Dam Projects
a. General Directions
b. Technical Rules
Construction - First Filling
Operation
Repair — Rehabilitation

Tomnmo

Decommissioning

| - Laws (Legal Obligations)-

1. Instruction for the project, construction and opgoa of large dam$1967). Public Works Ministry

Order [File: Spain 1]

Synopsis

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

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

- 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 fiooding (1994) Ministry of Interior. Cabinet

agreement. [File: Spain 2]

Main points: Classification of all dams/ponds degieg on the potential downstream damages in case
of failure or malfunctioning (A, B and C) and thead 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 adminiggatules for the design, construction and
operation of large dams or dams classified on gatgories. 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 amdirastrative rules for the design, construction
and operation of large dams or dams classified @m B categories. The rules are relevant to the
following subjects:

— supervision activity of the Authority in all stagesthe 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 §afetchnical Standards which once approved, thely lagl
the only applicable regulations on dam safety.
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SWEDEN

Summary Table

Topics
Docn.|A | B |C-a/Cb D |[E |F |G |H

I- Laws 1

Il - Other
Legal
Obligations
Regulations

Guidelines 1

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

ow>

ITommo

| - Laws (Legal Obligations)-

1. 1999, ‘The Swedish Environmental COd€SFS 1998:808)
Synopsis
A general set of rules and regulations for actegitiwhich 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 givels protection against accidents for people’s life
and health as well as for property and environrretiie whole country, taking local circumstances
into consideration.

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

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

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

1. 2012, ‘RIDAS, The hydropower industries guidelines for dafety, provided by SwedEnergy.
Synopsis
Dam safety guidelines drawn up by the hydropowdustry, first published in 1997. RIDAS
comprises guidance on consequence classificatigangsation, competence and documentation,
dam design and construction, operation, surveidaand monitoring, and maintenance,
emergency preparedness and dam safety audits (6gEhergy).

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

3. 2015, “Swedish Guidelines for Design Flood Detemtiom for Dams” (Riktlinjer for bestamning
av dimensionerande floden fér dammar). Guidelimas/d up by Svenska Kraftnat, SwedEnergy
and SveMin.

Synopsis

The guideline on design flood for dams was firdblghed in 1990. It specifies design criteria
for design floods in relation to consequences afam failure during a flood event, and is
primarily directed to dam owners and consultante wéury out design flood calculations.

ANNEXED FILES:

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

I-1 - Environmental Code and Ordinances - a resinglish (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 - Férordning 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

oOw>

Tommo

| - 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 storagesgiras (Construction and operation, Emergency
plan) — Liability — Surveillance and legal proceelsi+ Penal provisions and data treatment — Final
dispositions.

Il - Other Legal Directions — Requlations (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 storagecttras (Construction, Commissioning and
Operation, Emergency plan) — Surveillance — Fimgdabitions.

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

Synopsis
The Guidelines regarding dam safety are currentfjeu revision and being adapted to the new
legislation.

90



ANNEXED FILES:

I-1 — LOA Loi fédérale sur les ouvrages d'accumaiat
[I-1 —OSOA Ordonnance sur les ouvrages d'accumulation
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UNITED KINGDOM

i England
Law: Reservoirs Act 1975 [UK 01], as amended by tleoéland Water Management Act 2010 [UK 02]

Summary Table:

Topics
Law Applicable section(s) of Act AB|C|/D|E|F|G|H
Reservoirs | Al & 5: Define a controlled (regulated) reservg
Act 1975

1, 21 — 24: Role and responsibilities of the
reservoir undertaker

4: Establish engineer panels and appoint suitably
competent engineers

6 — 9, 21: Define construction works and provide
administrative procedure to certify such works

10 — 12, 19: Inspection & supervision
requirements for high-risk reservoirs

2-3,15-18, 25 - 26: Regulatory powers and
duties to require and carry out works to a
reservoir

12A, 12AA - 12B, 20 - 21: Other requirements
flood plans, maintenance of records, reports and
incident reports

13 - 14: Discontinuance or Abandonment

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

IOMMoOOw2
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ii. Wales
Law: Reservoirs Act 1975 [UK 01], as amended by the dFlmiod Water Management Act 2010 [UK 02]

Summary Table:

Topics
Law Applicable section(s) of Act AB|C|D|E|F|G|H

Reservoirs Al & 5: Define a large raised reservoir subject
Act 1975 regulation

1, 21-24: Role and responsibilities of the
reservoir undertaker

4: Establish engineer panels and appoint suitaply
competent engineers

6-9, 21: Define construction works and provide
administrative procedure to certify such works

D

10-12, 19: Inspection & supervision
requirements for high-risk reservoirs

2-3, 15-18, 25-26: Regulatory powers and duties
to require and carry out works to a reservoir

12A, 12AA-12B, 20-21: Other requirements,
flood plans, maintenance of records, reports and
incident reports

13-14: Discontinuance or Abandonment

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

IEMMOUOw>
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iii.  Scotland
Law: Reservoirs (Scotland) Act 2011 [UK 03] - http://wvegislation.gov.uk/asp/2011/9/contents

Summary Table

Topics
Law Applicable section(s) of Act AB|C|D|E|F|G|H
Reservoirs 1 & 2: Define a controlled reservoir
(Z%cioltland) Act 3-5: Define who is reservoir manager

27-31: Establish engineer panels and appoint
suitably competent engineers

32-42: Define construction works and provide
administrative procedure to certify such works

45 — 51: Inspection & supervision
requirements for high & medium consequence
reservoirs

36, 40,48, 69,71, 74, 77 & 82: Powers to
require works to a reservoir

54-57: Other requirements - incident reports,
flood plans, maintenance of records, display of
emergency response information

50: Supervision of draw down by a supervising
engineer

32: Meaning of relevant works requiring
commission of a construction engineer.

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

IETMMUOw>
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iv. Northern Ireland

Law: Reservoirs Act (Northern Ireland) 2015 [UK 04]
http://www.legislation.gov.uk/nia/2015/8/contentsdeted

Secondary regulations will be introduced in linghwphased commencement of the Reservoirs Act
(NI) 2015.

Summary Table

Topics
Law Applicable section(s) of Act AB|C|D|E|F|G|H
Reservoirs Act 1-5 Define a controlled reservoir
(NI) 2015

6-10 Define who is reservoir manager

102-105 Establish engineer panels and appoint
suitably competent engineers

41-51 Define construction works and provide
administrative procedure to certify such works

25-37 Inspection & supervision requirements for
high & medium consequence reservoirs

36,41,71,73,75,77 & 81 Powers to require works
to a reservoir

56-59 Other requirements: incident reports,
flood plans, maintenance of records, display @
emergency response information

="

26 Supervision of draw down by a supervising
engineer

42 Meaning of relevant works requiring
commission of a construction engineer.

A. 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

ITOMmMOUOW

ANNEXED FILES: UK 01, UK 02, UK 03, UK, 04
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