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Hydropower in Norway

An overview of key tools for planning, licensing, environmental
impacts and mitigation measures

Contribution to Energy and Water management authorities in Bulgaria

Boanara eneprust B HopBerus

IIperJienq HA OCHOBHMTE MHCTPYMEHTH 32 IJIAHMPaHe,
JIUIEH3UPAaHe, Bb3/IeHCTBHE BHPXY OKOJIHATA Cpela U
CMEKYaBallll MEePKHU

[IpuHOC 32 KOMIIETEHTHUTE OpraHu B 00JACTTa HA EHEepreTuKaTa u
YIIPABJIEHUETO HA BOAUTE B bbirapus
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Preface

The project “Assessment of the combined effects on HPP on the ecosystems and the
ecological status of rivers” (ANCHOR) is a project funded by the EEA program
“BGO2 Integrated Marine and Inland Water” and its subprogram “BG02.01 More
integrated management of marine and inland water resonrces”.

ANCHOR is co-ordinated by the Regional Environmental Center for
Central and Eastern Europe (REC) — branch Bulgaria. In addition to REC,
there are two other Bulgarian partners;

Eastern Aagean River Basin Directorate (EARBD) —Plovdiv, and Western
Aagean River Basin Directorate (WARBD) - Blagoevgrand.

The Norwegian Institute for Water Research, NIVA, is the fourth partner in
the project contributing with its knowledge, experience and network related
to hydropower management in Norway.

According to the project description NIVA shall contribute with input to
project activity 2: “Analysis of EU and EEA best practices for assessment of the
hydropower potential and methodologies for classification of river sections as eligibility for
the construction of HPP” through project activity 2.2: “Analysis of existing
publications, research and methodologies/ criteria applied in Norway for the assessment of
hydropower impacts and designation of river sections eligible/ non-eligible for the HPP
development”. The output of the activity , “an expert report on the Norwegian
experience and knowledge transfer”, is this report.

The report has been developed through an iterative process and in close
dialogue with Bulgarian partners to ensure high relevancy in the Bulgarian
context.

Key elements in the process since the kick-off-meeting in Sofia, Bulgaria
May 28t 2015 was a two days visit to Norway by the Bulgarian delegation
on the 19-20t October 2015 with participation from the Norwegian Water
and Energy Directorate (NVE) and ECO-Energy, - one of Norway’s largest
hydropower companies and NIVA including a fieldtrip to ECOs
Embretsfoss “run of the river” power plant at Drammenselva. Finally
NIVA presented the report at the ANCHOR-project seminar in Sofia
Bulgaria May 12t 21006.

This report should be considered as a key tool for the knowledge and
experience transfer on how Norway assess, manage and regulate the effects
of hydropower development. The focus for the knowledge transfer is on
practical management experiences in their legal context and not on research
activities.

In the writing of the report we have depended heavily on reports and
presentations from the Ministry of Petroleum and Energy, the Norwegian
Energy and Water Resources Directorate, the Ministry of Climate and
Environment and the Norwegian Environment Agency.

Oslo, June 29t 2016

Ingrid Nesheim Haakon Thaulow
Project Manager Report Responsible
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BnBenenue

[IpoexTsT ,, Oyenxa Ha xombunupanume 6v3oeticmeus om BEL]
6bPXY eKocucmemume U eKOJNO2UYHUSA cmamyc Ha pekume "
(ANCHOR) e mpoekr, ¢unancupan ot Ilporpama BGO02
., lumezpupano ynpaenenue na mopckume u 6bmpewnu 600u” Ha
@uHaHCOBUA MEXaHU3bM Ha EBpONENCKOTO HMKOHOMMYECKO
MPOCTPAHCTBO, MO mnokaHa BG02.01 , Ilo-unmeepupano
YHpasnieHue Ha MOpCKUme u 6bmpeuHume 00HU pecypcu

ANCHOR ce koopaunupa oT PernonanHus eKoJorndeH LHEeHThp 3a
Hentpanna u U3rouna Epona (PELL) - xiion bearapus. Mma ome
JIBamMa JIOMIBJIHUTEITHH OBJITapCKH MAapTHHOPA!

BaceitnoBa mupekuust Mzrouno6enomopcku peruos, (b1 UBP) -
[MnoBnuB, u OaceiiHOBa IUPEKIUS 3amaJHOOETIOMOPCKU PETHOH
(BA3BP) - bnaroesrpan.

HopBexkusat MHCTUTYT 3a u3ciaenBaHe Ha Boaurte, NIVA, e
YETBBPTUAT MAPTHLOP B IIPOEKTA, KOWTO NOIPHUHACS CbC CBOWTE
IIO3HAHMs, ONMUT U MpEkKa, CBbp3aHa C YIPABICHUETO HA
xuapoeHeprerukara B Hopserus.

Cnopen onucanueto Ha npoekta NIVA mie nonpunece 3a aetHocT
2 Ha mpoekTa: ,,Anaruz nHa Han-ooopume npaxmuxu Ha EC u EUIT
3a OYeHKa Ha NOMEHYUAA HA XUOPOEHePeeMUKama u MemoouxKume
3a Kiacuukayus HA peuyHu yuacmuvyu Kamo OONYyCMUMU 34
usepancoarne ua BEIL[“ wupe3 peitHocT 2.2: ,AHamu3 Ha
CHILECTBYBAIUTE nyOJIMKanuy, U3CJIEIBAHUS u
METOJMKH/KpUTepunTe, npuiarann B Hopeerust 3a oleHka Ha
XUIPOCHEPTUHHN BB3JICHCTBUS U OINPEAEISHE HA PEYHHM Y4acCThLU
KaTo JIOMyCTHUMHU/HENOMyCTUMU 3a paszButuero Ha BEILL®.
PesynrarsT OT A€HHOCTTA ,,€KCIIEPTEH OKJIA] HA HOPBEXKKHS OIIUT
U TpaHc(ep Ha 3HAHUA' € HACTOALIMAT JOKJIaI.

JloknansT e pa3paboTeH Ype3 eAMH MOBTAPSIL Ce MPOIIEC U B TECEH
uanor ¢ OBJIrapcKuTe MapTHBOPH, 32 J1a CE€ TrapaHTHpa BHCOKO
HUBO Ha MPUJIOKUMOCT B OBJITAPCKUS KOHTEKCT.

KitouoBu MOMEHTH B mpoleca ca MPOBEXKIAHETO Ha cpelara Io
otkpuBaHero B Codwus, bearapus 28 maii 2015 r., 1ByIHEBHOTO
nocenienue B Hopserust Ha Obarapckara aesneranus B nepuoaa 19 -
20 oxtomBpu 2015 r. ¢ yuactuero Ha HopBexkara ITupekuus 1o
Boautre u eHeprerukata (NVE) nu ECO-Energy - enna ot Haii-
roJeMHUTE BOJHOENEKTpuuecku kommaHuu B Hopserus, u NIVA,
KOETO  BKJIIOYBAIllE IIOCELIEHWE Ha MsICTO Ha pyclioBa
Bo/IHOENeKTprudecka nentpana EmOperchpoc na ECO B mopeunero
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Ha p. [pamencensa. B pesynarar NIVA mnpexacraBu nokiaja 1o
BpeMme Ha cemuHapa no npoekt ANCHOR, mposexen B Codus,
bovarapus, na 12 maii 2116 .

B usrorBsiHeTo Ha JOKJIala CME pa3uMTald B rojisiMa CTENEH OT
JOKJIaAX M TMpe3eHTaluud oT MMHHCTEpCTBOTO Ha MeTposia U
eHeprerukata, HopBexxkaTa nuMpeKius 3a €HEepreThuKka U BOJHHU
pecypcu, MUHHCTEPCTBOTO Ha KIMMara M OKOJHATa cpelna |
HopBexkara areHius 1o okoJjiHa cpeja.

Oco, 29 roum 2016 1.

Unepuo Heweum
PvKkoBOIMTEN HA TpOEKTA

Xaaxon Taymnoy
Jloknaguuk
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CIS
EIA
HMWB
HP

1A

1CS
MCE
MLGM
MPE
NEA
NVE
PBA
RBMP
WFD
WPP

Abbreviations

Common Implementation Strategy

Environmental Impact Assessment

Heavily Modified Water Bodies

Hydropower

Impact Assessment

Internal Control System

Ministry of Climate and Environment

The Ministry of Local Government and Modernization
The Ministry of Petroleum and Energy

The Norwegian Environment Agency

Norwegian Water Resources and Energy Directorate (NVE)
Plan and Building Act

River Basin Management Plans

Water Framework Directive

Watercourse Protection Plans
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1. Summary

Natural conditions for the production of HP in Norway are very favourable with high yearly precipitation
rather evenly distributed over the year, large mountainous areas/plateaus with high elevation with short
distances down to the lowlands. High number of lakes provides ideal conditions for reservoirs. Norway in
general and mountainous areas particulatly, is very scarcely populated, hence only in a very few cases
resettlements of people has been necessary. Yet, environmental issues have been very important for HP

development.

The first large HP plants were built in Norway around 1910. The Norwegian government passed laws and
regulations to regulate hydropower production and it invested heavily in HP as a key tool to industrialize
the country. However, most of the plants were built after the Second World War when a period of
extensive HP development started and lasted until the 1980-ties. The main grid system including
international connections (Finland, Sweden, Denmark, and Germany) was developed simultaneously.

Due to environmental awareness emerging in the late 1960-ties/eatly 1970-ties, a number of large plans
were heavily debated and plans were reduced for environmental reasons. Conflicts culminated during the
planning and construction of the Alta HP plant in 1980/1981.

The pace of HP development leveled out in the 1980-ties; partly because of the work with a national co-
ordinated plan for development halted licensing processes, partly because a new market- oriented energy
legislation was introduced in 1990 which optimized and made the national HP- infrastructure more
efficient.

As of today Norway’s total electricity production is ca. 135 TWh of which 95 % is based on HP. Total
installed capacity in Norway was 31 100 MW. There are a total of 1510 HPplants of which 80 with
installation larger than 100 MW produce 80% of the total production.

The outlook for future HP depends on both drivers for increased production and environmental
restrictions. The main driver for more HP is the need to replace fossil-based energy with renewable. Two
key tools: the EU Renewable Energy Directive setting the goal for Norway to 67, 5 % of gross end
consumption of enetrgy to be renewable, and Norway/Sweden’s common electric certificate scheme with
the goal to produce 26,4 TWh new renewable energy by 2020. Climate change will result in more
precipitation and changed run-off patterns and will increase the production and the value of HP. The need
to upgrade older plants will also increase production. The key driver against further development,
restrictions and even lower production are environmental considerations in general. As a high percentage
of HP resources are already developed; untouched nature, biological diversity, recreation interests are
highly valued. Two key management tools are particularly important; the Water Framework Directive with
its River Basin Management Plans and the ongoing process for revision of older HP licenses.

Several ministries and directorates play key roles in energy and water management related to HP,- of
which the most important are: the Norwegian Water Resources and Energy Directorate (NVE) reporting
to the Ministry of Petroleum (MPE), and the Norwegian Environment Agency (NEA) reporting to the
Ministry of Climate and Environment (MCE). The legal framework of laws and regulations is
comprehensive with the Watercourse Regulation Act (1917), the Water Resources Act (2000), the
Planning and Building Act (1965-2009) and the Water Framework Directive (Vannforskriften 20006) as the
most important.

Licensing procedures for the production of renewable energy is “surrounded” by a number of framework
plans; some focused on HP development and some on environmental protection and/or natural resources
in general. The four most relevant are: The Watercourse Protection Plan, The Master Plan for
Hydropower Development, The Water Framework Directive and the report/plan on Hydropower and
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licenses subject to revision before 2022.

The Watercourse Protection Plan was developed in five stages from 1973 to 2009. A total of 388 river

systems with a potential of approx. 45 TWh is permanently exempted from HP larger than 1 MW. The
Master Plan for Hydropower Development was developed in three stages from 1986 till 1992 providing

and order of priority of projects for later licensing based on project economy and environmental impacts.

350 projects in 540 alternative alternatives were evaluated in the first parliamentary report in 1986.

The Water Framework Directive was introduced in Norwegian legislation in 2006, and the first full
planning cycle (2009-2015) is now under final evaluation by the MCE. The River Basin Management
Plans will serve as guidance to the licencing processes. The report on Hydropower Licenses subject to
revision before 2022 provides a national overview and proposed priorities for 430 old HP licences for
which environmental related licence terms can be subject changes. The priorities in 4 classes are important
for the formal revision license processes as well as for the River Basin Management Plans.

A HP license is a document which grants special permission to develop and run power stations and dams
including conditions and rules of operation and on specific terms cause environmental impacts. Within
the constraints of framework plans there are 3 types of licensing procedures: 1) Large hydropower
projects > 10MW installation, 2) Small hydropower projects >10 MW installation, and 3) Revisions of
conditions/terms in older hydropower licenses. For large HP projects the Government (King in Council)
is the licensing authority, for Small Hydro NVE and for plants < 1 MW the County Council. NVE with
its regional offices is the key management body for all HP licensing processes.

Key acts are the Watercourse Regulation Act, the Water Resources Act and the Planning and Building Act
for issue of Environmental Impact Assessments (EIA). The 3 different processes are described in relative
detailed including the special processes related to the EIAs. There are different demands for EIA
depending on the HP size and expected impacts. As to the EIA content and process, the report provides
rather detailed information. The environmental authorities (MCE, NEA and their regional environmental
bodies) have major influence on the EIA content and processes.

There is a general agreement that the licensing processes can be characterized as transparent with
predefined procedures offering good and sufficient possibilities for public involvement. The process can,
however, be quite time-consuming; from Y2 year up to 5 years and sometimes even more for
“difficult/complicated” projects.

Licensing has to be related to the Water Framework Directive as new HP projects under certain
conditions can be implemented even if environmental goals in the directive cannot be reached. Today’s
licensing balances power production (benefits) and environmental impacts (costs) according to the
directive. It is worth noticing that the environmental criteria in licensing have a wider focus than those of
the directive which focus on biology and chemistry in the water string itself.

The WFD and the licensing provisions for revision of environmental terms in older licenses, -both
processes working in parallel, aim at enhancing the water environment. Thus there are important and
crucial links between the two processes, with two different ministries responsible. The required interaction
so far is not well developed. Goals, required analyses and measures related to Heavily Modified Water
Bodies (HMWB) were not adequately dealt with in the first full planning cycle of the WFD in Norway
(2010-2015),. As in many other countries, HMWB issues will be very much in focus in Norway in the
next planning cycle from 2016 to 2021.

Licenses contain conditions such as approval of plans, deadlines, transfer of funds to local municipalities,
fishing/hunting outdoor rectreation, environmental issues including environmental flows, rules of
operation etc. NVE with its regional offices is the key body for surveillance, control and compliance with
license conditions. However the cote of the license control system is the Internal Control System for

10
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which the energy company/license holder is responsible. According to law, the ICS system contains
detailed rules on how the energy companies should monitor and report on all issues required in laws and
regulations. ICS has two main focuses; security and environment. As to the environment the key issue is
to the environmental related license onditions.

NVE has the responsibility to control the content and functioning of the ICS system. NVE will also have
control inspections through the different phases from planning to operation to control compliance with
laws, regulation license conditions, detailed plants etc. The relevant Municipality and the County are
invited to the inspections. The number of inspections varies with the size and complexity of the HP —
plant. A rather detailed guidebook on environmental surveillance of watercourse infrastructure is issued by
NVE. Also issued are practically oriented guidelines for release and documentation of minimum water
tlow for small watercourse infrastructure with license.

Mitigation measures aim to avoid or minimize the negative environmental effects of HP development and
operation. Negative impacts of HP may typically include; loss of biological diversity, reservoir
impoundment, reservoir sedimentation, reduced water quality, modifications of hydrological regimes,
barriers for fish migration and river navigation. Mitigation measures have for decades been important
elements in HP management and now increasingly focused through the implementation of the WFD and
the revision of older licenses. Most measures in Norway have been directed at ecological conditions in the
water course, while some have been implemented for the benefit of landscape and other important
societal values.

Important measures for hydropower reservoirs and for rivers are listed and shortly commented in the
report In reservoirs, measures address inundation of land area, water quality , fish releases, water level
fluctuations, habitat revegetation and vegetation harvesting, sediment management and planning of
measures related to expected impacts of climate change. In rivers, key measures are minimum
flow/environmental flow/flow regimes, fish passes, thresholds and habitat adjustments.

Of particular interest are minimum flow/environmental flow issues. Minimum water flow is important for
several reasons: preserving biological diversity including biological continuity for fish and other aquatic
life, maintain landscape qualities, and provide sufficient water for other user interests. There is no standard
method for assessing minimum water flow. It varies from case to case depending on the size of the river,
the impact of the HP-plant, river morphology and ecology and public interests etc. Historically minimum
flow has been determined by a balance between power production and environmental considerations,
where minimum flow was usually set very low, similar to a historically normal low tide (Q95) and /or 5-10
% for annual average flow.

Environmental flow is seeking to simulate the natural or desirable water flow in water courses and it refers
to rules governing the release of water so as to ensure water levels and flows well suited for the overall
tiver ecology and human water use interests This is based on the recognition that vatiation of flow and
extreme events is important for the watercourse ecosystem.

Possibilities for anadromous, such as salmon and/or catadromous fish, such as eel - to pass hindrances are
important issues. Norway has a very long tradition and experience in building and operation of devices
designed to provide biological continuity. Measures to ensure upstream movements include inter alia fis
ways, bypass channels, fish elevators, with attraction flow or leaders to guide fish to fish ways, capture and
transportation of fish upstream. Particularly fish ladders have been important in Norway and mmore than
500 fish ladders mostly designed for salmon, trout and grayling have been built in Norway. However many
of the ladders do not function well; location of the ladder entrance and water flow in the ladder is
important (Anon, 1990). There are no general technical requitements for the fish pass/fish ladders. There
are guidelines and literature for the technical design, but the actual design at the site will have to be tailor-
made based on local knowledge and studies of the ecosystem. The most effective techniques for
downstream fish movement are improvement in turbine, spillway openings during downstream movement

11
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of migratory species or overflow design, management of flow regime and installation of avoidance systems
upstream the power plant such as screens, strobe lights, acoustic cannons, electric fields, etc.

Thresholds are a mitigation measure to maintain a water surface under greatly reduced water flow. It is
aimed at improving conditions for fish by creating spawning and nursing areas and for the water
ecosystem in general. Another important objective has been to improve the aesthetics of the landscape.

As rivers that have been channelled often become uniform with small variation in flow patterns and depth
conditions which creates unfavourable conditions for fish and other benthic species, habitat adjustments
as measured should be considered. Various measures such as excavation ponds, changing river
morphology may enhance habitat diversity.

Some conclusions and recommendations undetline that the report entirely deals with HP management

issues in Norway. Focus and and level of details in each chapter, however, have been discussed with our
Bulgarian partners. As the HP developments in Norway is largely dependent on the country-specific
favorable natural conditions, including abundant water resources, favorable landscape and moderate social
conflicts due to low population density, the transferal of experience to countries with different natural,
social and economic context must be handled carefully. The applicability of the studied practices should
be closely examined and adaptation must take the national specifics into consideration.

12
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1. Pe3iome

[Tpupoanute ycnoBus 3a mpou3BoacTBo Ha BE B Hopserus ca MHOro OnaromnpusiTHH, C
BUCOKH HHMBA Ha TOJUIIHUTE BAJIEKU MPEAUMHO PABHOMEPHO PA3NpPEACIICHUM B PaMKUTE Ha
roauHaTa, TOJIEMU TUIAHWHCKMA palOHH/IIaTa ¢ BHCOKA HAJAMOPCKA BHCOYHMHA, C KbCH
pa3CTOSsIHUSI HAJONY KbM HU3MHUTE. ['onemusT Opoii e3epa OCUTYpsiBa HIICATHH YCIOBHS 3a
pesepBoapute. HopBerus karo Lsi0 U TUTAHWHCKHUTE PAiOHU B YAaCTHOCT, Ca MHOTO ClIabo
HACEJICHHU, CJIEIOBATEIIHO CaMO B MHOTO PEIKU CIy4yau € OMII0 HeOOXOAMMO IpeceliBaHe Ha
xopa. Benpeku ToBa, mpoOiieMHuTe Ha OKOJTHATA Cpella ca MHOTO BaXKHU 3a pa3BUTHETO Ha BE.

IIbpBUTE TONEMU BOJHOENIEKTpUUECKH LeHTpanu B Hopserus ca noctpoenu oxosio 1910 r.
HopBeXKOTO MpaBUTEICTBO MPHE 3aKOHU U HApeIOH 3a perysiMpaHe Ha MPOU3BOACTBOTO Ha
BOJHOEJIEKTPUYECKUTE LIEHTPAIM U MHBECTUPA CEpUO3HO BB BE KaTo KIIt0OYOB MHCTPYMEHT
3a MHAYCTpHAJIN3alUATa HA CTpaHaTa. BeIpeku ToBa, IOBEUETO OT LIEHTPAINUTE Ca IIOCTPOEHU
cien Bropara cBeToBHA BOMHA, KOraToO 3all0o4Ba €KCTEH3UBHO pa3BuTue Ha BE u npoabikasa
no 80-re romumuHu. B cpmoro Bpeme e pazpaboTeHa OCHOBHaTa CHUCTeMa Ha
€JIEKTpO3axpaHBallaTa MpeXka, BKIIOUUTEIHO U MEXKIAYHapoJHUTE Bpb3ku (PuHnanaus,
[Beuns, Hanus u I'epmanus).

brnarogapenue Ha MOBUIIABAHETO HA OCBEIOMEHOCTTA MO €KOJOTUYHHUTE MPOOJIEMH B Kpasi Ha
60-Te ronuHu/HAYaNOTO Ha 70-T€ TOMHU, peaUIla TOJIEMHU TTAHOBE 0siXa 0OCTONHO 00ChIEeHU
u 0sxa ChKpaTEeHW MOpaau eKoJOTWYHH NpuunHU. KoH]rmukTuTe eckanupaxa mo Bpeme Ha
TUIaHupaneTo U u3rpaxaaneto Ha BEL Alta mpe3 1980/1981 r.

Temmbr Ha pazsutue Ha BE ce crabunusmpa mpe3 80-Te TOJUHHU; OTYACTH ABIDKAINIO CE HA
paboTarta ¢ HalMOHAJeH KOOPAMHHUpAH IUJIaH 3a Pa3BUTHE, KOETO CIps JIHMIEH3UOHHUTE
IIPOLIECH, OTYACTU MOpaaAM HOBOTO MAa3apHO OPUEHTUPAHO EHEPTrUIHO 3aKOHOAATEJICTBO,
BBbBeeHO npe3 1990 r., koeTo onTUMU3Mpa U HampaBu HarmoHanHata BE mHdpacTpykTypa
no-e(eKTUBHA.

K®M nHemrHa gara o0IIoTo IpOU3BOACTBO Ha elekrpoeHeprus B Hopserus e okono 135 TWh,
ot kouTo 95 % ce ocHoBaBa Ha BE. Obmara nncranupana momuoct B Hopserus e 31 100
MW. HMma o6mo 1510 BEILI, or kxouro 80 ¢ wunHcramanms, mo-roisma ot 100 MW,
npousBexaaT 80 % oT 06II0TO MPOU3BOACTBO.

[IporHo3ure 3a Obaemmre BEIL] 3aBUCAT KakTO OT MOTHBAIMAITA 33 yBElIWYaBaHE Ha
MPOM3BOJICTBOTO, Taka W OT W €KOJOrMyHHTE orpaHuueHus. OCHOBHUAT ¢akTop 3a
yBenuuaBaHeto Ha BEL[ e HeoOxoaumocTra aa ce 3aMeHM eHeprusara, OazupaHa Ha
M3KOMIaeMHUTE TOpUBAa C EHEeprus OT BB30OHOBSIeMM UW3TOYHHMIM. J[Ba ca OCHOBHHTE
uHcTpyMeHTa: JupektuBara Ha EC 3a Bb300HOBsieMa €Heprus 3a ONpejessina LeiTa Ha
Hopgerus 3a nocturane Ha 67, 5 % ot kpailHOTO OpyTHO MOTpebIeHNe Ha eHeprus aa Obie
OT BB30OHOBSIEMH M3TOYHHUIM, KaKTO U obmiara enekrpuuecka cxema Hopserus/IlBenus 3a
ceprudunppane ¢ men mnpom3BoacTBO Ha 26,4 Twh HOBa eHeprusi OoT BB30OHOBSIEMHU
n3rouHuny 10 2020 r. 3MeHeHneTo Ha KimMmaTa 1€ J0BE/E 10 MOBEYE BaJIEkKHU U IPOMEHEHU
MOJIEJIM HA OTTHUYAHE U 1€ YBEJIHYHU MPOU3BOJACTBOTO U cToiHOCTTa Ha BE. HeobxonumocrTa
OT MOAO0OpsBaHE HA CTAPUTE WHCTAJAIMU CHUIO IIE YBEJIWYHM MPOU3BOACTBOTO. OCHOBHHAT
¢dakTop cpemly IMO-HAaTaTBIIHOTO pa3BUTHE, OrPAHMYEHHUATA U JOPU TO-HHCKOTO
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MIPOM3BOJICTBO Ca EKOJIOTUYHUTE CHOOPaXKeHHs KaTo Isu0. ThH KaTo rojisiM MPOLEHT OT
BOJIHOEJICKTPUYECKHUTE PECYPCH ca Beue pa3padOTeHH; AeBCTBEHATA MPUPOA, OMOIOTMYHOTO
pa3zHooOpa3ue, MHTEPECUTE 3a OTAUX Ca BHCOKO ILIEHEHH. J[Be€ OCHOBHHM WHCTPYMEHTa 3a
yrpaBjieHue ca oco0eHO BakHHU; PamkoBara IUpPEKTHBA 3a BOIHMTE 3a€IHO C IUIAHOBETE 3a
yIpaBJIeHUE HAa pEUYHUTEe OaceHU W MPOIBIDKABALIMAT MPOILEC HA Mpepas3riiekaaHe Ha Io-
crapure JauleH3u Ha 3a BELL.

Hsxonko MUHHCTEPCTBA U AMPEKIIMU UTPasT KIOYOBU POJIM B yIpaBICHUE HA €HEPreTHKaTa
U BoauTe, cBbp3aHo ¢ BELl — Hali-BaxkHUTE OT KOMTO ca: HopBexkkara IUpekuys 1o BOJHUTE
pecypcu u eneprerukata (NVE), kosro noknaasa na MunucrepctBoto Ha nerpona (MPE), u
Hopsexkara arennus o okoniHara cpega Ha (NEA), koato qokinaaBa Ha MUHUCTEPCTBOTO Ha
kiaumara u okosHaTa cpena (MCE). [IpaBHarta pamka OoT 3aKOHH U pa3nopenou e BceoOXBaTHa
ChC 3aKOHA 3a peryyiMpaHe Ha BojgHute TeueHus (1917 r.), 3akona 3a Boguute pecypcu (2000
r.), 3aKoHa 3a IjaHupaHe u ctpoutenactBo (1965 - 2009 r.) u PamkoBara aupekTuBa 3a
Boaute (Vannforskriften 2006 r.), kato Haif-BaXKHa.

JIMIeH3MOHHUTE TPOLEYPH 32 MPOU3BOJCTBO Ha CHEPTUsi OT Bb30OHOBSEMH M3TOUHHUIU Ca
,,3A00MKOJICHH ™ OT peHlla PaMKOBH IIJIAHOBE; HAKOU c€ (POKYCHUpPaT BbPXY Pa3BUTHETO Ha
BELL, a npyru BbpXy OIlla3BaHETO HA OKOJHATA Cpeia W/UIM MPUPOJHUTE PECYPCH KaTo ISUIO.
UYerupure Hail-3HauuMu ca: 1InanbT 3a onacBaHe HE BOJHUTE TeyeHUs, [ eHEpaTHUAT TUIaH 3a
pa3BuTHE Ha XUApOCHEpreTukara, PamMmkoBara TUPEKTHUBA 32 BOAWTE W JOKIAABT/IUIAHBT 3a
XUIPOCHEPTUMHUTE U JULIEH3U, KOWTO MOJUIekKH Ha peaakuus npeau 2022 r.

[InaHbT 32 ona3BaHe Ha BOJHUTE TEUYEHHUS € pa3paboTeH B mer erana or 1973 r. mo 2009 r.
O06m10 388 peunu cuctemu ¢ moreHIMan or okoio. 45 TWh ca tpaitno uzkmouenu ot BEIL,
no-rojiemMu oT | MW. ['eHepamHuAT miIaH 3a pa3BUTHE HA XUIPOSHEPreTHKATa € pa3paboTeH B
TpH etana oT 1986 r. 1o 1992 r., ocurypsiBailku pes 3a IpUOPUTU3UPAHE HA MPOEKTH, KOUTO
na ObAaT JNUIEH3WpaHH TO-KbCHO Ha 0Oa3aTa HAa HMKOHOMHMYHOCTTa Ha TPOEKTa H
BB3/ICHCTBUETO BHPXY OKOJIHATA CpeJia.

B nbpBua mnapnameHtapeH pgoxian mpe3 1986 r. ca ouenenum 350 mpoekra B 540

AJITCPHATUBHU Bb3MOKHOCTH.

PamkoBaTta nupeKkTrBa 3a BOJUTE € BbBE/ICHA B HOPBEKKOTO 3aKOHOAaTencTBO mpe3 2006 r., a
I'BPBUAT IIBJIEH LUKBJI Ha miaHupane (2009 - 2015 r.) B MoMeHTa € B Ipoliec Ha KpaiiHa
ouenka or MCE. IInanoBete 3a ynpaBieHHe HAa peYHUTE OACEHHHU I CITy>KaT KaTO HACOKU 32
Ipoleca Ha JIMLeH3upaHe. JJoKkinaabT OTHOCHO XUAPOSCHEPTUMHUTE JTULEH3H, KOUTO MOMJIECKHU
Ha penakuus npeau 2022 r. npeIBUkAa HAMOHAJIEH MPETJIe]] U PEAI0KEHUS 32 IPUOPUTETU
3a 430 crapu naunensu 3a BELl, yunTo NMIIEH3MOHHU yCIIOBUS, CBBP3aHM C OKOJIHATa cpena
Morart Jia ObAaT npeaMer Ha npoMenu. [Ipuopurerure B 4-Te Ki1aca ca BaKHU 3a (OpMaTHUTE
IIPOLIECH Ha NpepaslIekJaHe Ha JUIEH3UTE, KakTo U 3a [lnaHoBeTe 3a ympaBieHHE Ha
pedHuTe 6acelHu.

Jlunen3spT 3a BEIL] e mOKyMeHT, KOMTO NaBa CHENMATHO pa3pelieHre 3a pa3paboTBaHE U
yTpaBJIeHUE Ha eNEKTPOLICHTPAIN U S30BUPH, BKIIOYUTEIHO YCIOBUS U MpaBuia 3a paboTa u
KOHKPETHUTE YCJIOBHS OKa3BalllM BbB3ACHCTBMS BbpPXY OKOJIHaTa cpena. B pamkure Ha
OrpaHMYEHUATA HA PAMKOBUTE IUIAHOBE MMa 3 BUJA Ha JIMIIEH3UOHHU npouenypu: 1) 'omemu
BOJTHOCJIEKTPUUECKH MPOEKTH 3a WHCcTajmanuu > 10MW, 2) Manku BOJHOENEKTPUYECKU
npoekTH 3a uHctanauuu > 10 MW, u 3) npepasriexiaHe Ha ycIOBHATA/IpaBUiIaTa B IO-
CTapuUTE BOJHOEJIEKTPUYECKH JIMLEH3U. 3a mnpoektu 3a rosemu BEIL[ npasurenctBoro
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(Kpanckuar cpBeT) € IUUEH3UpAIUAT OpraH, 3a MaJKM BOJHOCHEPIMMHM LIEHTpaJd, a 3a
neHrpamu <l MW — OxpwexuauAT cbBeT NVE cbc cBOUTE permoHalHu O(PHUCH € KIIIOYOB
PBKOBOJICH OpraH 3a BCUUYKH JIMLIIEH3UOHHU ITpoLeaypH, cBbp3anu ¢ BEILL.

KirouoBu akToBe ca 3aKOHBT 3a PETyJMpaHe Ha BOJHUTE TEUYEHHUS, 3aKOHBT 33 BOJHUTE
pecypcu M 3aKOHBT 3a IJIaHUPAHETO M CTPOUTEICTBOTO 3a HM3JaBaHE HA OLIGHKM Ha
BB3JIEHCTBUETO BbpXy oOkosHaTa cpena (OBOC). Tpure pa3nuuHu HpOLECH ca ONHUCAHU
OTHOCHUTENIHA TOJAPOOHO BKIIOUUTENHO creruduuHuTe npoueck, cebp3anun ¢ OBOC. Nma
paznuunu uckanug 3a OBOC B 3aBucumoct or ronemuHata Ha BEIl u ouakBanute
BB3jeicTBuA. 1o ce oTtHaca no cwpappkanuero Ha OBOC um mpoueaypara B Jokiajga ce
ChIbpXKa 1o- noapodna nadopmanus. Komnerentaure opranu no okonna cpeaa (MCE, NEA
U TEXHUTE PErMOHAJIHM OpPraHM Ha OKOJIHATa Cpela) MMaT HaW-TOJIAIMO BIIUMSHUE BBPXY
cpabpkannero Ha OBOC u npouenypure.

Hainure e o61io chriiacue, ye mporecuTe Ha JIMIEH3UpaHe MOraT Jia ce XapaKTepu3upaT KaTo
OPO3payHU € TPEBAPUTEIHO ONpEAESCHH NpOLEAYpPH, KOHTO Ipeiarar Ao0pu H
JOCTaThYHO BB3MOXKHOCTHU 32 y4yacTue Ha oOmiectBeHocTTa. IIponechT obaue moxke na Obae
0c00EHO TMPOIBIDKUTENEH; OT ‘2 TOAMHA OO0 5 TOAMHM, a IMOHAKOra JOpU IOBeYe 3a
,» TPYTHUTE/CI0KHU" TIPOCKTH.

JIunensupanero TpsiOBa ma OBIe cBBbp3aHO ¢ PamMKoBaTa IHMPEKTHBA 3a BOAUTE, THH KaTO
HoBUTe mpoekTy 3a BEILl mpu ompeneneHn ycioBus MOrar Ja c€ M3IBJIHABAT JOPU aKO He
Morat J1a ObJaT MOCTHTHATH €KOJIOTWYHMUTE IEJIM B JTUpEKTUBaTa. JleficTBamusT mnpouec Ha
JUIeH3MpaHe OalaHCHpa TpOoW3BeleHaTa MOIIHOCT (MOJI3M) M BB3ACHCTBHETO BBPXY
OKOJIHaTa cpeaa (pa3xoly) B ChOTBETCTBHE C JTUPEKTHBATA. 3aciy’kaBa Ja ce OTOeNexXH, ue
KPUTEPHUHTE 332 OKOJHATA CPeia B MpOIeca Ha JIMLEH3UPAHETO UMAT MO-IIHPOK (POKYC OT Te3H
Ha TUPEKTUBATa, KOATO ce (OKycHpa BbpPXy OMOJOTMYHHMS M XUMHYHHS aCHEKT Ha camaTa
BOJA.

P/IB u pasnopendure 3a JTUIEH3UPAHE 32 IpepasriekTaHe Ha eKOJIOTHYHUTE U3HMCKBAHUS B
[I0-CTapUTE JIMIEH3U, JBaTa Mpoleca JEHCTBAT €AHOBPEMEHHO, Ca HACOYEHH KbM
nogoOpsiBaHe Ha BojxHaTa cpefa. CienoBaTenHO ca HalUIe BAXHU M pellaBallld BPB3KH
MEXIy JBaTa Mpoleca, 32 KOUTO OTrOBapsAT JIBE pazIHMYHU MUHHUCTepcTBa. HeobxoammoTo
B3aUMOJICHCTBHE HE € JoOpe pPa3BUTO KbM MOMEHTa. Llenure, U3MCKBAIU aHATU3H U MEPKH
CBBp3aHU ChC CHIIHO Moguduuupanute Boauu teaa (CMBT) He ca agekBaTHO pasrielaHH B
II'BPBUSI TBJIEH LIUKBJI HA IJIaHMpaHe Ha PamkoBaTta aupektuBa 3a Boaute B Hopserus (2010 -
2015 r.). B HopBerus, kakTo 1 B MHOTO APYTU CTPaHU BBIIpOocUTE, cBbp3aHu cb¢c CMBT mie
ObIaT MHOTO aKTyaJIHU B CIIEABAIIMS LIUKBI HA IUIaHUpaHe 3a nepuona2016 - 2021 r.

JIMneH3uTe ChABPKAT YCIOBHUs, KAaTo Hampumep onxoOpsiBaHe Ha IIJJaHOBE, CPOKOBE,
NPEXBBPJIIHE HA CPEACTBA KbM MECTHHUTE OOLIMHM, PHOOJIOB/JIOB, OTAMX Ha OTKPHTO,
npobJeMHuTe Ha OKOJIHATA Cpefia, BKIIIOYUTEIHO €KOJIOTHYEH OTTOK, MpaBmiia 3a paboTa U T.H.
NVE c HeifHuTe pernoHaiHu O(UCH € KII0YOB OpraH 3a HaOJro/JeHue, KOHTPOJ M CIIa3BaHe
Ha U3UCKBaHUATA B JUIIEH3UTE. Bece mak B OCHOBaTa Ha cucTeMara 3a KOHTPOJI Ha JIMIIEH3a €
Cucremata 3a BbTpemieH koHTponl (ICS), 3a KOSTO € OTroBOpEeH COOCTBEHHKHT Ha
eHepruiiHata kommaHus/munen3a. Crnopen 3akoHa, cucremata ICS chabpxka moapoOHU
IpaBuUja OTHOCHO HAauyMHA 1O KOWTO CHEPTUHHHUTE KOMIIAHMM TpSAOBa Ja OCBHILECTBSIBAT
MOHMTOPHMHI, KaKTO M Jla JOKJIaJBaT 10 OTHOIIEHHE HAa BCHUYKH BBIPOCH, 3aJE€THAIM B
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3akoHutTe u Hapenoute. ICS nma aBa OCHOBHHM aKIleHTa; CUTYPHOCTTA M OKoiHaTa cpena. [1o
OTHOLIEHUE HA OKOJIHATA Cpela KJIIOYOBHUST BBIPOC € CBBP3aH C JUIEH3MOHHUTE YCIOBUS
OTHACSIIIIM CE IO OKOJIHATA CpeJia.

NVE uma 3a1b/KeHUETO J1a KOHTPOJIUpPa ChABPKAHUETO U (DYHKIIMOHUPAHETO HA CUCTeMara
3a BbTpeleH KOHTpoJ. NVE cbi10 me u3BbpHIBa KOHTPOJIHU IPOBEPKU IPE3 pa3IMYHUTE
¢da3u OT MIaHMpAHETO JO EKCIUIoATAIMATa, 3a Ja KOHTPOJHpA CIAa3BaHETO Ha 3aKOHUTE,
yCIOBHATA Ha JIMLEH3a, NOApoOHuTEe MmiaHoBe W Ap. ChoTBeTHaTa OOLIMHA U OKPBI ca
[IOKaHEHW Ha NpoBepkuTe. bposAT Ha NpoBepKkHUTE Bapupa B 3aBUCHUMOCT OT TOJIEMHUHATa U
cnoxkHoctta Ha BEL[. NVE u3naBa nonpo6eH HapbyHHK 3a HaOIO/EHUE HA OKOJIHATA cpesia
Ha UWHOpPACTpyKTypara Ha pPEYHOTO KOpuTOo. ChIIO Taka ca U3AAJCHH MNPAKTUYECKH
OpPHEHTUPAHU HACOKHU 32 OCBOOOXKJIaBaHE M JOKYMEHTHpPaHE Ha MUHUMAJICH BOJCH OTTOK 3a
MaJIKH PeYHH HHPPACTPYKTYPH C JIULEH3.

CMmekyaBanmTe MEpky UMaT 3a Iell 1a ce M30erHar Uil MUHUMU3UpAT HeraTUBHUTE e(heKTH
3a OKOJHara cpena oOT pasButuero u (QyHknuoHupanero Ha BEILl. OtpunarenHoro
BB31eicTBre HAa BEL] Moxe 0OMKHOBEHO /1a BKJIIOUBA: 3ary0a Ha OMOJOTHYHO pa3HOOOpasue,
U3TpaXkJaHe Ha pe3epBOapH, CEAMMEHTALUS Ha PE3epBOAPH, BIOIIABAHE HA KAYECTBOTO Ha
BOJIaTa, MOAU(DUKALIMN HA XUIPOJIOXKKH PEXKHUMH, Ch3/laBaHe Ha Oapuepu 3a MUTpalusaTa Ha
puluTe U peyHoTO KopaboruiaBaHe. B mpoabikeHne Ha JeCeTWICTHs] CMEKYaBallluTe MEpPKH
ca BaXKHU €JIEMEHTHU B ympasiieHHeTo Ha BEIL] u ca Bce no-1iesieHaco4eH uype3 IpUIaraHeTo
Ha PamkoBara qupeKTHBa 3a BOJUTE U MPEPA3IIICIKIAHETO HA NTO-cTapuTe auueH3u. [loseuero
Mepku B HopBerusi ca HaCO4eHHM KbM €KOJIOTUYHUTE YCIIOBUs BB BOJAHUTE TCUCHUS, & HIKOU
OT TSIX ca NMpHUJIaraHy 3a ona3BaHe Ha JIaHAmAa(Ta U IPyru BaXKHU OOIIECTBEHH LIEHHOCTH.

[To-BakHUTE MEPKH 332 BOJHOCGIECKTPHUUECKUTE S30BUPHU, KAKTO U 32 PEKUTE ca M30pOCHU U
HAKpaTKO aHAJM3UpaHU B jAoKiana. [lo oTHoLIeHHe Ha pe3epBOApUTE MEPKUTE Ca HACOUYCHH
KbM HaBOJHEHUS Ha CYyXO3€MHHTE IUIOIIHM, KaYeCTBOTO Ha BOJUTE, OCBOOOKIaBaHe Ha puoda,
Kosie0aHUsATa B HMBOTO Ha BOJHTE, PEKYJITHUBAIMSI HA MECTOOOMTAHUATA W CHOMpPAHETO Ha
PacTUTENIHOCT, YIPABJICHNE HAa YTalKUTE U IUIAHUpPAHE HAa MEPKUTE, CBBP3aHU C OUYAKBAHUTE
BB3/ICHCTBUS HA U3MEHEHHETO Ha KiauMara. [lo oTHOIeHrne Ha peKuTe, KIIIOYOBUTE MEPKH ca
MUHHMAJIEH OTTOK/€KOJIOTMYEeH OTTOK/ PEXHMH Ha OTTOKA, PHUOHU MPOXOAW, MparoBe H
KOPEKIIMN Ha MECTOOOUTAHUS.

OT ocobeH mHTEpec ca MUHUMAIHUSAT OTTOK/TPOOJIEMH, CBBP3aHH C EKOJOTHYHHUS OTTOK.
MUHUMaTHUAT BOJACH OTTOK € Ba)KEH IO HIKOJKO MPUYMHM: 3ara3BaHe Ha OMOJIOTMYHOTO
pa3zHooOpas3ue, BKIIOUUTETHO OMOJOTMYHATa MPUEMCTBEHOCT 3a PUOUTE M JAPYTH BOJIHHU
OpraHu3Mu, MOJIbpXKAHE Ha KayecTBaTa Ha JIaHAmApTa M OCUTypsSBaHE Ha JOCTaThYHO
KOJINYECTBO BOJA 3a APYTH MOTPEOUTEICKH HHTepecH. HsiMa ctanmapTeH MeToA 3a OlleHKa Ha
MHUHHMMAJIHUS BOJEH OTTOK. ToM Bapupa OT 3a BCEKHM KOHKPETEH Cllydail, B 3aBUCUMOCT OT
rojeMyuHaTa Ha pekara, oT Bb3aciictBuero Ha BELl, peunata mopdorioruiara u exoaorus,
OO0IIIECTBEHUTE UHTEPECH U T.H. B McTOpHYECKH IJIaH MUHUMAJIHUAT MOTOK € OINpPEEIIsiH OT
OanaHca MeXAy MPOU3BOACTBOTO HAa €HEPIUs M OMAa3BaHETO Ha OKOJHATA Cpeda, KbJIETO
MUHHMAJIHHUAT MMOTOK OOMKHOBEHO € OMJI HHUCBHK, IMOJAOOHO Ha HOPMAJHHUS B HCTOPUYECKH
wiad oTiuB (Q95) w/mnu 5 - 10 % 3a cpeaHus TOIUIICH MOTOK.

BB3MOKHOCTH 32 aHAAPOMHHUTE BUJOBE pUOM, KATO ChOMIa W/WIM KaTaJpOMHUTE PHOH, KaToO
3MHOpKa, a MPEeMUHABaT NPENsATCTBUATA Ca BaXKHU BbIpocH. HopBerus muma MHOTO JIbJIra
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TPagulMsg U ONMUT B M3TPAXKIAHETO M EKCIUIoATAlMsITa Ha YCTPOICTBa, MpeAHAa3HAYCHU Ja
OCUTYpPAT OMOJIOTHYHATA HENPEKbCHATOCT. MepKUTE 32 OCUTYpsIBaHE HA JBM)KEHUETO Harope
[0 TEUEHHETO BKJIIOYBAT, HAapel C JAPYroTo PUOHH MPOXOAM, OOXOIHU KaHAJIH, PUOHH
aCaHChOPH, C MPUTETJIALIN MOTOIM HAa MOTOKAa WJIM BOJAuM, KOUTO Ja HacouBaT puba KbM
pUOHUTE MPOXOJH, yJIaBsiHE M TPAaHCIOPTHpAaHE HAa pubara Harope 1o TeueHuero. PubHuTe
npoxoau ca ocodbeno BaxHu B Hopserus, moseue ot 500 puOHM mpoxonau, mpeaHa3HAYCHH
OpEeJMMHO 3a ChOMIA, IBCTbpPBA W JIMNAH. BBIOpeKH TOBa MHOIO OT CTBIOHTE HE
(byHKUIMOHMpAT J00pe; MECTONOJIOKEHHETO Ha BXOJa Ha CThi0aTa W BOJHUS IOTOK B
cTpibara ca BaxkHu (Anon, 1990). Hsma oOmu TeXHWYECKH H3UCKBAaHUS 3a PHOHUTE
poxoau/puOHH cTHIOH. MiMa HacOKH U JIMTepaTypa 3a TEXHUYECKU MPOCKTH, HO CHITUHCKOTO
IpoeKTHpaHe Ha o0eKTa e TpsiOBa a ObJe HAMpaBEeHO CIEIMATHO Bb3 OCHOBA HA MECTHHUTE
3HAHUS W W3CIeBaHUS Ha eKocucremaTa. Hali-eeKTMBHHTE TEXHUKM 3a JABIDKEHHE Ha
pubaTa HaJOIy MO TEYCHHUETO ca MoA0OpeHne B TypOMHHTE, OTBApsHE HA MPEIUBHULIUTE I10
BpeMe Ha JBIDKCHHE I10 TEYCHHETO Ha MHIPHUpAIIUTEe BHUIOBE WIM IPOEKTUPaHE Ha
NPEIMBHULIUTE, YIPABICHUE HA PEXHMMa Ha MOTOKAa M MOHTaXX HAa CHUCTEMH 32 OTKJIOHSIBAaHE
Harope IO TEUEHHETO, KAaTO HAalpUMEp PEIIeTKH, CTPOOOCKONHU CBETIWHH, aKyCTUYHH
OpbIus, EJIEKTPUUECKHU TOJIETa U T.H.

IIparoBeTe ca cMeKk4aBalla MspKa 3a MOAXbP/KAHE HA BOAHATA IIOBBPXHOCT IPH 3HAUUTEIHO
HamaJieH BOJIeH NOTOK. T e HacoueHa KbM MOJOOpSBAaHE Ha yCIOBHATA 3a puOMUTE Upe3
Ch3JaBaHE HA MeCTa 3a Pa3MHOXKAaBaHE M pallOHM 3a 3aXpaHBaHE, KAKTO M 3a BOJHATa
eKocHcTeMa KaTo 1su10. [Ipyra BaskHa 11eJ1 € Ja ce Mog00pH ecTeTuKara Ha JaHamadra.

Tbii KaTo peku, KOUTO ca OMJIM HACOYBAHM YECTO CTABAT HEMPOMEHJIMBH C MAJKHU Pa3INuus B
MO/JICJIUTE Ha TIOTOKA U YCJIOBUATA HA AbJIO0OUMHATA, KOETO Ch3aBa HEOIAronpusTHU yCIOBUS
3a pubuTte U Apyru OEHTOCHHU BUAOBE, KATO MspKa TpsAOBa Jla ce pasryiekIaT U KOPEKIMH Ha
MecTooOuTaHusATa. Pa3nuuHu Mepku, KaTo HampuMmep U3KOIMHM e3epa, MpoMsSHa B pedHaTa
MOp(OJIOTHsI, MOTaT J]a YBEINYaT MHOTO00OPa3HeTO OT MECTOOOUTAHHUS.

Hskon_u3BoAM M NpenopbKH MOJYEpTaBaT, 4e JOKIAABT HM3IUI0 OoO0XBalla BBIPOCHTE 3a
ynpasienue Ha BEIl B Hopserus. OCHOBHUTE BBIIPOCH, KAKTO U HUBOTO Ha JETAMIHOCT BbB
BCSIKa IJ1aBa BCE MaK Osixa 00CHJIEHH C HAIIUTE OBIrapCcKu MapTHbOPHU. Thi KaTo pa3BUTHUETO
na BEIl B HopBeruss no roisiMa CTENEH 3aBUCH OT CHEHU(UYHHUTE 3a BCSIKA IbpiKaBa
ONarompusATHU TPUPOIHHM YCIOBHA, B TOBAa YHMCIO H300MIME Ha BOJHHUTE PECYPCH,
OnmarompusTeH JaHAmWApT W YMEPEHU COLMATHH KOH(IIMKTH, IBJDKAIIM C€ Ha HHCKara
I'bCTOTA HA HACEJIIEHUETO, OOMSHATA Ha OMUT ChC CTPAHH C Pa3IMYCH MPUPOJIEH, COLUAIEH U
MKOHOMHYECKM KOHTEKCT TpsiOBa Ja ce U3BbpILIBAa BHUMATENHO. lIpmiiokumoctra Ha
M3CIIEIBAaHUTE MPAKTHKHU TPAOBa Ja ObJie BHUMATEIHO pas3rie/laHa, a Py aJanTanusaTa 1a ce
B3€MarT I10/] BHUMaHHE HAIlMOHATHUTE CHICUU(DUKH.
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2. Hydropower (HP) in Norway

2.1 Natural conditions — very favourable for HP- production

Natural conditions for the production of HP in Norway are very favourable. Yearly precipitation in most
of the country varies from 300/500 up to more than 2000 mm, and precipitation is rather evenly
distributed over the year. There are large mountainous areas and mountain plateaus with high elevation
and steep falls/short distances down to the lowlands/coastal areas. The high number of lakes provides
ideal conditions for establishing reservoirs. They are key elements in the hydropower infrastructure as
precipitation falls as snow 3-5 months during the winter season when runoff is at its lowest and electricity
demand at its highest.

The Hydropower infrastructure is the sector with the most comprehensive impact on water resources in
Norway. Environmental issues have been and are of paramount importance for HP development.
However as Norway in general and mountainous areas particularly, is very scarcely populated, only in a
very few cases resettlements of people has been necessary.

2.2 History of HP-development

The history behind HP- development is an important background to understand today’s system and
particularly the comprehensive licensing and revision systems. Both HP development history, the history
of environmental issues and development of laws and regulations constitute a necessary background for
today’s understanding of Norway’s HP management regime and our future challenges.

2.2.1 Production and transmission

We were able to start building the Norwegian society of today when we learnt how to use rivers and
waterfalls to produce electricity. Hydropower has provided the basis for Norwegian industry and the
development of a welfare society ever since the late 1800s.

The years from 1890 till 1910 were characterized by water fall investors who bought the rights to develop
waterfalls for HP — production. The first very large HP plant was Vemork Power Plant, finished in 1911;
build to supply electricity to produce fertilizer fixing nitrogen from the air through electrolysis. This was
the start of the company Norsk Hydro, Norway’s industrial flagship for many decades.

Figure 1. Vemork Power Plant. Norway’s first large HP- plant was finished in1911. Source: reiseliva.wikispaces.com
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The Government passed laws and regulations to ensure national control of the development of water
resources for HP—production. It was an ambition that “the white coal” should form the backbone for the
industrialization and buildup of the modern Norway, and the Government from 1907 to 1920 invested
heavily in waterfall rights to ensure national control.

A period of heavy investments in HP ceased in the mid1920-ties, and due to the weak economic situation
few plants were built in the 1930-ties. During the Second World War the German occupants started to
construct some very large HP-plants with the aim to produce aluminum (electrolysis) for the war industry.
However, they were not finished before the war ended.

The postwar yeats up to 1980-1985/1990 was the “golden age” for the construction of HP —plants. Figutre
2. Illustrates the development from 1950 till 2014.

Figure 2. Installed capacity in HP-Plants as of 01.01.2014. Soxrce: Norwegian Ministry of Petroleum and Energy,
2015.

The transmission and distribution systems, the electricity grid, were developed continuously during the
build-up of the production capacity; -including international connections. A 700 MW interconnector
between Norway and Denmark (SK4) has recently been completed (2015). This has increased the
exchange capacity between Norway and Denmark to 1700 MW (Norwegian Ministry of Petroleum and
Energy, 2015). Figure 3 shows today’s transmission capacity within regions in Norway and in the nordic
region.
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Figure 3. Transmission capacity between regions in Nordic countries. Source: Regional Investment Plan 2014 Baltic
Sea, ENTSO-E

2.2.2 Environmental conflicts emerging in the 1960-ties - peaking in late 1970- ties/early
1980-ties.

Environmental awareness in general in the western world emerged in the late 1960-ties with the UN
Natural Protection year in 1970 as an important milestone. And with the first UN high-level
environmental conference in Stockholm in 1972 environmental issues really came at the global agenda.

In Norway environmental impacts of HP development was the first major environmental issue raised on
the national level in Norway. Already before the Second World War, some waterfalls were protected from
hydropower development; however, it was from the late 1960 ties the environmental impacts of some
large HP-plans drew national attention. Focus was on impacts on, biological diversity, landscapes and
outdoor recreation, fishing, tourism, cultural heritage, local communities and reindeer husbandry, but also
on nature in general. .

In the 1970-ties and early in the 1980-ties a number of large plans were heavily debated and as a result
altered/reduced for environmental reasons. (Aurland, Mardela, Orkla-Grana and Alta.) Conflicts
culminated during the planning and construction for the Alta HP in 1980/1981. Demonstrators tried to
stop the construction work physically and 400 policemen were brought in to remove demonstrators who
tried to stop construction work. There was a hunger strike in front of the Parliament (Storting) by activist
representing inter alia the Sami people; Norway’s ethnic minority in the north. They argued that the
construction of the Alta HP-plant would have a very negative impact on Sami people livelihood and
interests. The Alta plant was built, however delayed, but not according to the original scheme.
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2.2.3 From 1990- ties fewer new HP- plants

As figure 2 cleatly illustrates, the rate of construction of new HP decreased dramatically from the 1990-
ties. In addition to low economic activity around 1990, there were other equally important reasons for this
halt in HP development:

- Un until the 1980-ties the development of HP was based on the separate licensing of each project
without a coordinated plan for the whole country. Each submitted application to build a hydropower
plant was licensed separately and environmental impacts were evaluated and mitigation measures decided
from case to case. The need to consider each application according to an overall plan had been discussed
for years. The heavy conflicts became a burden to the government and the political system, and it became
more and more pressing to consider the remaining HP resources in a broader national perspective. To
comply with this the Government in 1980 decided to develop a national plan for the not-developed HP
resources in Norway, entitled the Master Plan for Water Resources- se chapter 3.2.2. It was decided to halt
all licensing of HP with the exception of HP-project considered necessary to cover expected electricity
projected demand.

-A new energy legislation was introduced in 1990 covering production, transmission, trade, distribution
and use of energy. The new act (Energy Act 1990) opened for a free market for buying and selling of
electric energy and thereby an energy development more marked-oriented and less dependent of forecasts,
planning and political decisions. It was a major step from planning free-market economy in the energy
sector. With the new legislation Norway became a pioneer in liberation the energy sector. The act states
that the duty for the energy companies is to produce and deliver to the national grid system, but the end
users can themselves choose the energy provider. Thus the consumer can choose the cheapest and best
energy product even if the energy company is located far away. This new market-oriented regime made
the production and the distribution systems more efficient and effective and lowered the need and
incentive to develop more HP for several years.

As “large hydro” had become “unpopular” and vast oil and gas resources were available in the North also
through pipelines to the coast, the authorities for both economic and environmental reasons wanted to
protect watercourses from HP development. It was decided to build gas fired power plants as an
alternative to large HP plants for supplying electricity during high peak demand. Even if such power
plants also were controversial due to emission of CO2 (climate gas), two plants were built (Kérste, 2007
and Melkoya, 2009). (It should be mentioned that the Karsto power plant has not been in regular
operation due to low electricity prices).

Figure 4. The Alta Conflict. Police removes demonstrators from construction site. Photo: Per R. Lochen / NTB /
SCANPIX. Hunger strike in front of the Norwegian patliament. Phofo:. Jan Erik Katlsen / Scanpix.
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2.3 Hydropower resources in Norway today- outlook for the future

Norwegian electricity production totaled 134 TWh in 2014. Of this, approximately 129 TWh was
produced in HP- plants, 1.9 TWh in wind power plants and 3.3 TWh in gas-fired power plants and other
thermal power plants. The average electricity production has been approximately 135 TWh/year over the
last 15 years. Thus 95 % of Norway electricity production is based on HP.

At the start of 2015, the total installed HP capacity in Norway was 31 100 MW. Figure 4 gives an overview
for the HP potential as of 01.01.2014 in TWh/yeat. Out of the estimated 214 TWH total resources
available (economy and environment), 62 % are developed.

Figure 5. Hydropower potential and its status as of 1.1.2014. Source: Norwegian Ministry of Petroleum and Energy,
2015.

The distribution of size is shown in Table 1. We use the most common definition of small hydro that is
plants with installation smaller than 10 MW.

Table 1. Hydropower plants in Norway 2015. Source: The Norwegian Water Resources and Energy Directorate,
updated 2015.

Size in MW- Number of plants Capacity in MW Yearly production in
Megawatt MW
Under 1 MW 561 176 0,76
1-10 MW 614 2067 8,50
10-100 MW 255 9553 43,16
Over 100 MW 80 19299 79,66
Pumps 26 -- -0,16
Total Power plants 1510 131,91
Pumps 26
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Small hydro (< 10MW) accounts for 78 % of number of plants but contribute to less than 1 % of the
annual production. Plants with installation > 100 MW accounts for 62% of annual production. Several

publications have argued for the heavy environmental impact of many small HP plants versus a few large
HP plants (Bakken et al., 2014; Killer and Tullos, 2012).

The future for HP in Norway depends on drivers for more HP, as well as drivers for restrictions and even
for less production. The overall driver for more HP is the need for more renewable energy to replace
fossil-based energy.

T'wo important policy measures designed to increase the production of renewable energy should
) Imp policy g p gy
particularly be mentioned:

The EU Renewable Energy Sources (RES) Directive_establishes a common framework for the promotion
of energy from renewable energy sources, and was incorporated into the EEA Agreement on 19t
December 2011. Each member state is required to ensure that it achieves its target for the share of energy
from renewable sources in its consumption by 2020. Each member state and EEA states' will thus
contribute to the achievement of the overall EU target. Norway’s target is that the share of energy from
renewable sources in Norway is to amount to 67.5 per cent of its gross end consumption of energy.

A national renewable energy action plan to achieve this is developed and submitted to ESA. (ESA is the
surveillance authority for the comprehensive agreements between EU and Iceland, Lichtenstein and
Norway; countries not members of EU.)

The electricity certificate scheme. Norway and Sweden have since January 2012 had a common electricity
certificate market. This scheme is the most important single measure for achieving Norways national
energy target in accordance with the renewables directive. Over the period until 2020, the two countries
aim to increase their production of electricity from renewable energy sources by 26,4 TWh. Producers of
electricity based on renewable energy sources receive an income from the sale of electricity certificates, in
addition to income from the sale of electric energy. The joint market will permit trading in both Swedish
and Norwegian certificates. Norway will be credited for half of the overall target for the joint certificate
market between Norway and Sweden, regardless of where the production takes place, i.e. 13.2 TWh (26.4
TWh in total). The Norwegian-Swedish electricity certificate scheme is the first example of a joint support
scheme between member states under the Renewables Directive.

Also to be mentioned is the need to upgrade older plants, which involve replacement of turbines and
generators. This will increase yearly production and often result in increased installed capacity.

There are also direct international drivers favoring production of hydropower in Norway. Almost 50% of
Europe’s reservoir capacity is located in Norway (Heineman, 2011) and this enables Norway to supply
power when wind/solar production is low in continental Europe. The international grid enables exchange
of electricity and there is ongoing planning of more interconnections between Norway and continental
Europe. In the autumn of 2014, licenses were granted to build interconnectors to Germany (under
constructions) and the UK. Each of the interconnectors will have a capacity of 1400 MW. Completion is
scheduled for 2018 and 2020 respectively.

The impact of predicted climate changes in Norway has already and will have profound effects for HP
production. Recently the report “Climate in Norway 2100” (Hanssen-Bauer et al., 2015) was published as
a collaborative effort between NVE and seven other institutions as part of the Norwegian Climate Service
Centre (Norsk klimaservicesenter). The report analyzes the climate trends towards the end of the century
and the consequences of climate change for Norway. Climate projections suggest that there will be more
rainfall and also more runoff in most regions in the future. However, regional and seasonal differences are

! The European Economic Area (EEA) unites the EU Member States and the three EEA EFTA States (Iceland,
Liechtenstein, and Norway) into an Internal Market governed by the same basic rules.
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projected. As an extension of “Climate in Norway 21007, NVE has taken some of the data as input into
their power market model to analyze potential effects of climate change for the Norwegian power system.
In a recent report (NVE, 2015) they give some of the main potential trends that could be expected in the
power system as a result of a warmer and wetter climate. Key points in the NVE-report (NVE, 2015)
regarding potential consequences are (p. 3):

* Increased runoff as more precipitation expands the hydropower potential.

*  More evenly distributed runoff over the year; as temperatures increase precipitation will come as
rain instead snow in a greater part of the year. This will contribute to more autumn and winter
runoff. Whereas today much of the peak flow comes from snowmelt, it will in the future come
catlier and decrease.

* Increased hydropower generation as a result of higher runoff. The greatest increase will be in
areas with much regulated power generation as the runoff also increases most in these regions.

* Increased flood loss, as the HP infrastructure cannot handle the large increases in runoff during
autumn. This will lead to significant increase in the flood loss during autumn mainly in smaller
and medium-sized magazines. The flood loss during spring will be reduced, but the total flood
losses increase towards the century.

* Increased production and reduced flood loss in the more unregulated watercourses. When the
inflow is distributed more evenly over the year, the major flood losses associated with snowmelt is
avoided, while autumn and winter production increases. Smoother inflows over the year
contribute to a higher utilization of production facilities throughout the year in areas with much
unregulated production.

* Climate change makes the need to move water between seasons less. As the temperature
increases, the discrepancy between resource availability and resource needs becomes smaller.

* The profitability by moving water between years increases as the seasonal variations become
smaller. There will be a greater variation in reservoir optimization from year to year because the
largest reservoirs to a greater extent are allocated as multi-year reservoirs.

¢ There will be less seasonal variation in energy prices as smoother inflow contributes to the
seasonal price fluctuations reduced. This changes the competitive relationship between different
types power generation.

¢ Reduced winter consumption due to temperature increase, increasing relatively more in the
winter, which can lower power demand in the cold season.

As of 2013 all Environmental Impact Assessments (EIA) in connection to hydropower development
projects are to describe and take into account how climate change is expected to influence relevant aspects
and furthermore how climate change adaptation is taken into account. This is now part of the standard
requirements set by the NVE for EIAs in HP project applications. As this is a relatively new “demand”;
the exact practice of how this is done is still being developed and evaluated.

The HP companies themselves are now in the process of establishing how to work with and take into
account climate change aspects in practical terms as part of their planning and operations (E-CO Energi,
2015). Furthermore, connected to water resources management following the Water Framework Directive
(WFD) the Norwegian Environment Agency being responsible for the implementation in Norway, has
now initiated activities for developing new national guidance material on how to include aspects of climate
change in the implementation of the WDF. This will then be particularly relevant related to environmental
measures concerning hydropower development and operation.

The key driver against further development, restrictions and even lower production are environmental
considerations in the broad sense. Key issues are; the high percentage of resources already developed, the
need to preserve nature untouched, biological diversity and in general all the well-known impacts of HP:
landscape esthetics, outdoor recreation, fishing, tourism, cultural heritage, local communities etc. There is
a number of management tools designed to balance HP development with environmental impacts (see
Chapter 5 on mitigation measures).
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In this context the WFD and the system for revision of older HP licenses system should particulatly be
mentioned:.

The WFD's River Basin Management Plans (RBMPs)for the planning cycle 2009-2015 now under
consideration in the ministries, contain proposals for improving the water environment in regulated rivers
and lakes (in water bodies classified as Heavily Modified Waters). The implementation of proposed
measures like minimum/environmental water flow and or reservoir restrictions will result in a certain loss
of production capacity. It is accepted that the implementation of the WFD in watercourses developed for
HP will result in a certain loss of electricity production. The final evaluation of the RBMP will inter alia
consider the plans consistence with national goals for production of renewable energy.

Likewise, the ongoing revision of conditions in older licenses, also with the aim to improve the water
environment, will often result in less energy production.

3. Licensing and planning frameworks for HP

3.1 Introduction — key players and roles in Energy- and Water management

In order to present and understand licencing and planning processes relevant for HP, it is necessary to
have some basic knowledge of the “players”; who are they, what are their responsibilities and tasks.

*  The Parliament (Stortinget) determines laws and the political framework for energy and water
management.

* The Government has the executive authority, and exercises this through various ministries. The three
most important ministries are:

*  The Ministry of Petroleum and Energy (MPE) has the overall administrative responsibility for energy
and management of water as a resource

*  The Ministry of Climate and Environment (MCE) is responsible for environmental legislation, and
management of water quality issues (pollution). It is the responsible ministry for the implementation
of the Water Framework Directive in Norway.

* The Ministry of Local Government and Modernization (MLGM) is responsible for the planning
legislation.

Two key governmental bodies under MPE and MCE have very important task:

Norwegian Water Resources and Energy Directorate (NVE) reports to the Ministry of Petroleum
and Energy, and is responsible for managing domestic energy resources. It is also the national regulatory
authority for the electricity sector. NVE is responsible for managing Norway’s water resources (quantity)
and for central government functions as regards flood and avalanche/landslide risk reduction. NVE is
involved in research and development and international development cooperation, and is the national
hydrology expert body. NVE is the key institution for licensing and license compliance control for HP.
NVE has five regional offices with defined responsibilities.

Anyone who wants to undertake a project related to the energy sector (that requires a licence) needs to
apply for a license with the NVE. The NVE evaluates the impacts on the environment and society against
the use and necessity of the construction of the hydropower plant. The details concerning the licencing
process will be described in the next chapter.
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The Norwegian Environment Agency (NEA) reports to the Ministry of Climate and Environment and
it is the key governmental player for execution environmental legislation on the environment, including
impacts of HP. At the national level, the NEA has the overall responsibility for the management of
pollution, climate mitigation and adaptation. NEA is responsible for the implementation of the Water
Framework Directive in Norway.

The key state organizations of energy and water resources management are illustrated in Figure 6 below.

Figure 6. Key State Organizations in Energy and Water Resources Management.? Soxrce: Norwegian Ministry of
Petroleum and Energy, 2015.

At the regional level, the counties (19 in Norway), and the water regions (according to the WFD, 11 in
number) have important roles. At the local level, municipalities (over 400 in Norway) have key roles and
major influence. The municipalities are heavily involved in the HP licensing process and also surveillance
activities after the plant has been constructed. The “hydropower municipalities” are among themselves
organized in the organization: “The Norwegian Association of Municipalities hosting Hydropower Plants”
(LVK). Althogether 172 municipalities as members here.

Environmental NGOs are important players in HP-issues. Particularly should Norges Naturvernforbund
(Friends of the Earth Norway) be mentioned, already founded in 1914. It has been and is the most
important NGO related to HP.

3.2 Framework for licensing

3.2.1 Introduction

The licensing system is the management tool which frames a license application and defines a future HP
project. A license is necessary for all forms of HP development; be it large or small, new or related to
extending/upgrading of an old plant.

The HP licensing system operates within a framework of governing laws and regulations. We can
distinguish between a legal framework consisting of laws and regulations, and different framework plans.
It is however, often difficult to separate between a legal framework and a planning framework as these can
be overlapping. The Water Framework Directive (WEFD) is an example of such an overlapping regulation

? Comments on bodies not mentioned in the text: Statnett is the state-owned enterprise for building and operating the central
grid. Enova is a state-owned enterprise that manages the assets in the Energy Fund. Enova’s objective is to promote a shift to
more environmentally friendly consumption and production. Statkraft is the independent state-owned energy company.
Directorate for Cultural Heritage is inter alia responsible for evaluating relevant impacts of HP.
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as it forms part of the of national legislation (the Water Regulation /Vannforskriften), and as it provides
detailed guidelines for water resources planning through the River Basin Management Plans.

3.2.2 Legal framework, laws and regulations

The legal framework for licensing has developed in parallel with the increasing weight on environmental
issues. As environmental issues related to HP emerged and got stronger , the government established a
comprehensive set of laws, regulations, licensing procedures and framework plans to improve the balance
between the need for more energy from HP and environmental requirements.

The most important management tools relevant for HP development and the year of their introduction
are shortly described below. It should be mentioned that in the two laws from 1917, the environment was
not an important issue.

Industrial Licensing Act (1917)

The purpose of the Act relating to acquisition of waterfalls is to ensure that hydropower resources are
managed in the best interests of the general public. This is to be ensured through public ownership of the
hydropower resources at national, county and municipal levels.

Watercourse Regulation Act (1917)

A permit according to this Act relates to the regulation of watercourses to make use of the water in a
regulation reservoir for power generation3. Transferring water in a watercourse also requires a license. The
Act also gives the licensee the authority to expropriate necessary property and rights in order to carry out
the regulation measures. Even if someone has the right of ownership of a waterfall, a separate permit is
required under this Act.

Water Resources Act (2000)

Power plants that do not involve regulation of a river will most often require a license under this Act. The
permission then refers to the potentional impact on river systems and groundwater. Environmental
concerns, maintenance of natural processes in river systems, and their intrinsic value as landscape
elements are some of the important factors of focus for this Act.

Planning and Building Act (1965-2009)

The Planning and Building Act (PBA) is the key legislation for Environmental Impact Analyses (EIA) (see
Chapter 4). Furthermore, the decree for the implementation of the Water Framework Directive (WFD) —
the Water Regulation - and its legal authority is partly provided by the Planning and Building Act, and
inter alia for the preparation of the River Basin Management plans.

The Act relating to planning and processing of building applications applies in parallel with the energy and
water resources legislation, but important exemptions have been made for the energy sector. As a general
rule, the provisions of the Planning and Building Act relating to building applications do not apply to
projects under the energy and water resources legislation.

Other national laws and regulations
There are several other national relevant laws statutes that are significant for energy and water resources:

* Nature Diversity Act (Ministry of Climate and Environment)
* Expropriation Act (Ministry of Justice and Public Security)
* Competition Act (Ministry of Government Administration

3 TheWatercourse Act of 1887 codified and clarified the legal rights that had developed along the extensive use of water power
for local grain-mills etc. over centuries. The right to utilise the water fall could be sold off separately by the owner of the adjacent
land. But the owner of the utilisation right could not alter the flow or the course of the water to the detriment of others without
permission (Wold et al. 2007).
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Reform and Church Affairs)
* Natural Gas Act (Ministry of Petroleum and Energy)
* Consumer Purchases Act (Ministry of Justice and Public
Security)
* Pollution Control Act Ministry of Climate and Environment)
* Neighboring Properties Act (Ministry of Justice and Public
Security)
* Cultural Heritage Act (Ministry of Climate and Environment)
* Outdoor Recreation Act (Ministry of Climate and Environment)
* Reindeer Husbandry Act (Ministry of Agriculture and Food)
* Public Administration Act (Ministry of Justice and Public)

The Water Framework Directive (WFD) and other relevant EU legislation

The WED is the EU directive most important for current HP management. The directive itself is assumed
to be well known for the target group; thus only a very short introduction is included in the following
section on Framework plans. In Norway, the The WFD has been implemented through the decree, “The
Water Regulation” (in Norwegian: “Vannforskriften”).

In addition to the WFD, a number of directives and regulations in the energy field have also been
integrated in the EEA agreement. (Inter alia EUs 3 Energy marked Packages, The Renewable Energy
Directive (RES), the Energy Performance Buildings Directive, the Eco-design Directive and the Energy
Labelling Directive).

3.2.3 Framework plans

In this section we cover the thematic framework plans and policies; the national management tools that
set the framework for licensing procedures for the production of renewable energy in Norway. The
different types of plans and policies mentioned are very different.

Framework plans important for HP licencing can be said to be of three types according to their relation to
HP: 1) “HP focused” (sector specific, dark blue), 2) “Environmental protection-oriented Plans” (light
blue) and 3) “HP- neutral” (sector neutral, light green). Figure 7 illustrates the most important plans
which should be considered for licencing of renewable energy, including HP.
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Figure 7. Licensing for renewable energy and surrounding framework plans. Source: modified from NIVA, 2011.

Five important framework plans are described in some detail in the continuing pages:

- The Watercourse Protection Plan (1973)- (Environmental Protection Plan)

- The Master Plan for Hydropower development (1986)- (HP-focused Plan)

- The Water Framework Directive (2006)- (Natural Resource Plan)

- Hydropower Licenses subject to revision before 2022. National overview and proposed priorities
(Revision Survey, 2013)

Other relevant framework plans are described only shortly below in the paragraph “Other Framework
Plans/Planning Activities” at the end.

The Watercourse Protection Plan

The first major effort to protect watercourses from HP development was the Watercourse Protection Plan
(WPP) (The Watercourse Protection Plan, 1983). The plan aims to secure whole watersheds with its
diversities from “mountains to fjords”. The protection is focused on HP development, but also other
impacts shall be considered. The river systems listed in the WPP are permanently protected against
hydropower developments larger than 1 MW. The first plan was adopted by the Patliament as eatly as in
1973 and six supplementing plans; the last in 2009 has followed.

The plan constitutes binding instructions for the public administration not to grant licenses for regulation
or development of specific river systems for power production purposes. In evaluating which river
systems should be protected, it was considered important to ensure that a representative selection of
Norwegian river systems was protected. Any distinctive features and opportunities for outdoor recreation
in the respective areas were also considered important. A total of 388 river systems or parts of river
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systems with a hydropower potential of approximately 45 TWh/year are protected against hydropower
development following the WPP4. Figure 8 shows that the WPP cover a considerable part of Norway.

In the Parliamentary report on energy ((White Paper 25 (2015-2016) “Kraft til endring — energipolitikken
mot 2030”) proposed by the government April 15th 2016, it is opened for HP development in some of
these protected watercourses if societal benefits of the HP-project are large and the environmental
impacts are acceptable. It is expected that this proposal to “open” the Watercourse Protection Plan will be
heavily debated in the Parliament.

Figure 8. Protected watercourses in the Watercourse Protection Plan. Source: The Norwegian Water Resources and
Energy Directorate (NVE)

The Master Plan for Hydropower development

As a result of the environmental conflicts related to HP- projects in Norway, and in particular the Alta
project in the 1970-ties, the Parliament decided in 1980 to provide resources for the development of a
national framework priority plan regarding future HP development. The first master plan was presented to
the Parliament in 1985.

The Master Plan for Hydropower Development was a recommendation in the form of a white paper
(most recently Report No. 60 (1991-92) to the Parliament). The plan sets out an order of priority for
projects that can be considered for licensing, and divides them into two categories. Cafegory I include
projects where licensing procedures may be started immediately. Projects in Category 11 includes projects
which may not be submitted for licensing at the present. Projects are classified as Cazegory I or Category 11
projects depending on two aspects; their economic impact consideration and their degree of conflict with
other interests. Figure 9 below illustrates how the economic impact considerations and the different

4 . . . .
The Water Resource Act defines protected river systems, and lays down rules for their protection both against hydropower
developments and against other types of disturbance
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conflict classes in combination places a project in either Category I or Category 11.

The Parliament discussed the framework for the Master Plan in 1983. The basic principle was that all HP
resources, from well planned projects in the licensing process to HP projects subject to prefeasibility
studies and HP resources with only sketchy plans existed, should be included in the plan. All licensing
procedures were in principle ceased till the Master plan was finished. However, due to the need to ensure
adequate power coverage, it was decided that some watercourses/projects had to be exempted from the
planning. Thus some large projects, mostly in the licensing process, were not included in the plan
representing approx. 11 TWh. Also projects with installation < 1 MW were not included.

The following basic impact areas/criteria were used to develop this master plan: Nature Conservation,
Outdoor recreation, Fish and Wildlife, Water Supply and Water Quality, Cultural Heritage, Agriculture
and Forestry Reindeer Husbandry, Flood Protection and Erosion Control, Transportation, Ice and Water
Temperature, Local Climate and Regional Economy. All impacts were classified on a scale from -4
(negative impacts) to + 4 (positive impacts), weighed and then aggregated to an impact class C1-C8 and
then further balanced with six economic hydropower classes (E for economy class in Figure 9) .

Figure 9. Balancing economy and environment in the Master Plan for Hydropower development. The shaded
squares / red numbers refers to Category II type of projects i.e. projects which not be submitted for licensing at
the present . Source: The Master Plan for Hydropower Development, 1984.

Appendix B. provides more detailed information about the methodology in the Master Plan including the
approach in weighing economy and impacts and the rationale behind the 16 groups and the 2 final
categories.

The intention was to ensure that the river systems that will provide the cheapest power and where
development will have the smallest environmental impact are developed first. However, the fact that a
project has been approved in the Master Plan, does not entail a binding advance commitment to grant a
license, only that the application may be processed. The licensing authorities (NVE) have turned down
applications for projects in Category I. They have the legal authority to reject applications that are in
conflict with the plan.

When the Parliament considered the 2005 supplement to the Protection Plan, it was decided that
hydropower projects up to 10 MW or projects with an annual production of up to 50 GWh would be
exempted from processing in the Master Plan. Many of the relevant developments will fall into this
category. Since the Parliament considered the Master Plan in 1993, the framework for HP development
has altered in a number of ways. Most of the projects that are notified today are different in technical,
environmental and economic terms from those described in the Master Plan.
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In the Parliamentary report on energy (White paper 25 (2015-2016)Kraft til endring — energipolitikken mot
2030”) proposed by the government April 15th 2016, is proposed to delete the evaluation of proposed HP
— plans position according to the Master Plan. The reasons for this is partly that projects in the Master
Plan are outdated, and partly that the WFD planning system with the RBMP"s now act as a necessary
framework planning tool for HP- licenses.

The Water Framework Directive (WFD)
The basics of the WFD in general are well-known to the project group of Bulgaria, and are hence not
elaborated in detail in this report.

The WFD has been implemented in Norwegian law through the decree “The Water Regulation”. (In
Norwegian: “Vannforskriften”). The standard environmental objectives are the achievement of «good
ecological status” no later than 15 years after the entry into force of the WFD. The directive was formally
adopted by Norway in 20006; thus 2021 is the target year to achieve the environmental goals.

The WFD allows for the definition of certain water bodies as; “heavily modified” (HMWB). The
environmental objectives for these are less ambitious. They include water bodies where extensive physical
alterations have been made for the benefit of society, so that they will not be able to achieve the standard
environmental objectives.

Member states may also set, “less stringent environmental objectives”. This refers to water bodies which
are so affected by human activity or natural conditions that the objective of good quality cannot be met,
and the environmental and socio-economic needs served cannot be achieved by other means including a
significantly better environmental option. The set of criteria to be fulfilled for allowing less stringent
environmental objectives is strict. These critetia refer to:

(i) New sustainable human development activities;

(i) Actions or policies aiming to protect fundamental value for citizen's lives (health, safety,

environment);

(iii) Artificial or heavily modified water bodies being described.

In Norway the selected HMWB's, and the water bodies where less environmental objectives have been
set, are dominated by water bodies that have been regulated for hydropower production.

Norway is divided into 11 water regions (see Figure 10).
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Figure 10. Water Regions in Norway according to the WEFD. Soxrce: Vann-nett, 2010; www.miljostatus.no

After a voluntary pilot period (covering 29 watersheds) parallel to the first planning cycle of the WDF in
the rest of Europe, Norway's first full planning six year cycle (2009-2015) is now finished and the first set
of River Basin Management plans (RBMPs) was during autumn 2015 approved by the 11 water regions
and the 19 county councils (fylkeskommuner). While this report is written, key organizations in the central
government; the two key ministries and their subsidiaries (MPE, MCE, NVE and NEA) are evaluating the
plans, their consistencies with national policy and goals, points for improvements etc. The RBMP"s are
expected to be adopted by the Ministry of Climate and Environment, -the ministry responsible for the
WFED-, during the second half of 2016.

The licensing of HP has to relate to the framework of laws and plans (Chapter 2.1 and 2.2.). The licensing
authorities, however, are not formally obliged to follow the RBMPs and its proposed measures; the
RBMPs are supposed to guide the HP licensing. Yet, according to the WFD, this guidance should have
real influence if the necessary requirements for proposed measures in the RBMP are fulfilled.

The implications of the WFD for HP management are further discussed in section 4.5.

Hydropower Licenses subject to revision before 2022. National overview and proposed
priorities

An ongoing important and dominating HP licensing activity in the coming years is related to regulations
which may can be revised, - if demanded.50 years after a licence was granted (30 years for all licenses
granted after 1992), the licensing conditions may be revised. The current situation is that approximately
430 licenses can be revised before 2020. The purpose of the revision is to enable an updating of licensing
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condition to improve environmental conditions. Reservoir levels (HRLW/LRWL), economic
compensations and private law issues are normally 7oz subject to revision.

The survey of projects subject to revisions was presented in 2013 (NVE, 2013), (hereafter named the
Revision Survey) with the goal to provide an overview of the watercourses where societal benefits of
environmental improvements most likely would outweigh the cost in form of reduced renewable or
regulated hydropower production.

Based on mapping of environmental values and user interests, it was in the Revision Survey considered if
environmental flows and/or resetvoir registrations were necessary to improve the water environment.
Corresponding impacts for power production, flood protection, supply security and potential for
upgrading and extension of existing plants for additional production were evaluated.

Key environmental aspects/criteria were: 1) Fish and fishing 2) Biodiversity and 3) Landscape and
recreation /tourism. For each river/water body for these three topics the following evaluations were
performed:

*  The value and the impact of the HP-plant

* Possibilities for environmental improvements and actual measures

*  Production limits and lost power if the environmental measures were implemented
*  Aggregated evaluation

Table 2. The criteria for the 4 priority classes of rivers/water bodies in the Revision Sutvey. Source: Revision Sutvey,
2013.

Category | Priority Explanation
1.1. High Watercourses with high potential for improvement of important
environmental values and small or moderate loss of power vs
50 rivers/water bodies environmental improvement
1.2. Lower Watercourses with moderate potential for improvement of
important environmental values and larger (ref 1.1) loss of
53 rivers/water bodies power vs. environmental improvement
2.1. No priority Watercourses with less environmental values
84 rivers/water bodies
including 2.2.
2.2 No priority Watercourses with important environmental values, but limited
84 rivers/water bodies possibilities for further improvements or special conditions
including 1.1. hinders measures

In the Revision Survey 187 rivers/water bodies were evaluated. Total loss of hydropower prodcution was
estimated to 2, 3 - 3, 6 TWh/yeat (1, 8-2, 8% of annual production) and production loss was less than 5
GWh in 40% of the priority rivers. (Category 1.1. and 1.2.).

The Revision Survey with its priorities constitutes a very important framework both for the formal
licensing procedures related to the revision of existing licenses as well as for River Basin Management
Plans (RBMP) in the Water Framework Directive. It is an important input to the goalsetting and measures
related to HP, and particularly in setting the good ecological potential in heavily modified water bodies in
the RBMPs.
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Other Framework Plans/Planning Activities

There are restrictions on HP development also in national parks, areas subjected to special protection due
to landscape, biodiversity etc. Particularity it should be mentioned that a number of watercourses and
fjords have been selected for the protection of wild salmon.

52 national “Salmon Rivers” and 29 “Salmon Fjords™ have been selected from Norway’s 600 salmon
watercourses. The «Salmon Rivers” and “Salmon Fjords” represent about 75 % of Norway’s wild salmon
resources. The Government has stated that new HP developments must not harm salmon production
considerably. For new HP schemes in Norway, mitigation measures to avoid damage to the salmon
population has to be an important condition in the license for HP development.

Mapping of wilderness areas (INON: areas without major infrastructure development in Norway) should
be mentioned. Both the Parliament and the Governments have expressed the value of maintaining areas
untouched by major technical infrastructure such as larger power lines, roads and HP- infrastructure.
Three classes of Wilderness have been defined: Class I: more than 5 km from major infrastructure, Class
1I: 3-5 km distance and Class I1I: 1-3 km distance. The so called “INON areas” have no formal position
in laws or regulation, but can be considered an important policy.

Counties and municipalities, (regional and local level) have developed plans for hydropower development,
which are considered during licencing activities. Several county and municipal small hydro overviews and
priority plans have been developed. One such county plan is the Hordaland County Plan for Small Hydro
(2009). Hordaland is among the Counties in Norway with the most HP. In this plan eight impact
aspects/ctiteria are assessed: 1)Landscape/Vulnerable high mountain areas, 2) Fjord landscape, 3)
Biological Diversity, 4) Wilderness, 5) Fish, 6) Cultural Heritage, 7) Outdoor recreation and 8) Tourism
impact classes. Such plans are of particular importance in the hearing processes for the licensing and
revisions of hydropower projects and/or plants. The Regional and Local Energy and Climate Plans will,
however, have only more indirect implications for HP licensing.

4. The HP licensing process step by step

A license is a document which grants special permission to a specified company to develop and run power
stations and dams specified in the license, including conditions and rules of operation. A license can also
be defined as a permission granted by the authorities to cause disturbance or damage to the environment.
However, the damage should be less important compared to the advantages of the project. The damage
should not be larger than necessary, and may be mitigated at acceptable costs.

Before someone is allowed to build a new HP plant, they have to apply for a licence with the licensing
authorities. These licensing authorities are the NVE, and on the higher levels the Ministry of Petroleum
and Energy (MPE), the Government and the Norwegian Parliament’. It is their task to examine possible
conflicts between the environment and the different interests groups involved.The public hearings® before
a licence can be granted and the parliamentary debate on major development projects serve as the main
tests of acceptability of the project amongst the public (Wold et al., 2007). Underlying this examination
process is a framework of laws and regulations (see the previous chapter).

5> For hydropower plants of less than 1 MG, and and not subject to licensing i.e. it will not be of significant damage or
inconvenience to public interests , then it is the municipality that will deal with the case according to the Planning and Building
Act. If the plant is less than 1MW but licensable, then an application will have to be submitted to NVE, NVE will write a
recommendation and the County Governor will decide.

6 When new hydropower projects are planned, public participation is normally financed by the municipality or in some cases by
the counties.
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The following sections present the different parts of the licensing system: Section 4.1 describes the three
different licensing procedures; Section 4.2 specifies the EIA procedure; then Section 4.3 describes the
conditions on which a license is given; and in Section 4.4 we describe how the licensing procedure relate
to the WFD; then the last section, Section 4.5 the surveillance and control with compliance of the
licensing system is described.

4.1 The licensing procedure

The steps of the HP licensing process depend on the size of the project, which also have associated
different demands for an Impact Assessment (IA)/Environmental Impact Assessment (EIA).

The TA/EIA report shall provide details on potential impacts of the HP plant/project (see Section 4.2 on
the EIA). It is a pathway to address potential impacts and how these may be addressed. It is a tool to
integrate environmental concerns and considerations into the decision-making processes of governments.
The assessments will help to arrive at informed decisions, set conditions for development and serve as a
basis for the follow-up and monitoring of the implementation of decisions.

Below follows a description of the three different licensing procedures distinguished under the
Watercourse Regulation Act and the Water Resources Act:

e Large hydropower projects > 10MW installation dealt with under the Water Resources Act and
the Watercourse Regulation Act

*  Small hydropowet projects < 10 MW installation dealt with under the Water Resources Act that
do not involve regulatory measures exceeding the limit that triggers licensing requirements under
the Watercourse Regulation Act

* Revisions of conditions/terms in older hydropower licenses

Figure 11 shows a simplified illustration of the two dominating laws for HP licensing; the Watercourse
Regulation Act and the Water Resources Act. The Acquisition Act is not important in this context; it
applies when there are no/insignificant environmental impacts (renewal of machinery only etc.). The
Planning and Building Act is the key legislation for the IA/EIA (see Section 4.2).

LEGISLATION vhyg
< O >
. PFA
The Water Courses Regulation Act
~ /
Diversion of water \ The Water Resources Act

The Acquisition Act

) The Planning and Building Act
EIA

Figure 11. HP licensing in Norway and important laws. Soxrce: NVE, 2015.
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For all the three project types described below there is a general agreement that the processes can be
described as democratic, with predefined procedures, sufficient possibilities for public involvement, and
transparent (Wold et al. 2007). The process is however quite time-consuming, from half a year up to five
years and sometimes even mote for “difficult/complicated” projects.

4.1.1 Large Hydropower projects

The Government (King in Council) is the licensing authority for projects dealt with under the
Watercourse Regulation Act and developments with an installed capacity exceeding 10 MW pursuant to
the Water Resources Act. NVE is responsible for procedures during the application phase.

Proposals for hydropower plants larger than 10 MW or with an annual production exceeding 50 GWh
must always first be assessed vis-a-vis the criteria of the Master Plan for Hydropower Development,
unless they have already been placed in Category I (See Chapter 3). For projects listed in Category 11, an
application for an exemption must be submitted to the NVE. The NVE then consults the Norwegian
Environment Agency (NEA) which makes a decision on this application.

If a project is approved under the Master Plan for Hydropower Development, the actual application
process can start.

Step 1: The notification

As a first step towards a licence for the development of a large HP plant, the developer / the applicant
sends a notification which includes a technical presentation of the project, alternatives, environmental
impacts and the developer’s proposed program for impact assessment studies to be carried out to is sent
to the central and local authorities and also to the public for consultation. Local people may study the
plans at the local post office, library or town hall. When and where the plans could be studied is advertised
in the local newspaper. One or more public meetings are arranged in the project area to give information
about the licensing process and the project plans. At the meetings, different opinions are expressed
(including alternative plans) and the possible conflicts related to these plans or parts of the project are also
discussed. Separate meetings to inform local administrations and politicians may also take place.

Step 2: The IA / EIA

Stakeholders and the public are invited to comment on the notification within 6 weeks and particular
emphasis is made on issues that should be subject to more detailed studies in an impact assessment study
(IA). An EIA is mandatory for HP plants with an annual production exceeding 40 GWh. For other
installations below 40 GWh, an EIA is required if the project may have significant effects on the
environment and society. Opinions concerning the application and IA-reports are sent to NVE within a
fixed time period (not shorter that three months). If the IA-reports uncover new aspects, additional IA-
assessments may have to take place.

Step 3: The license application and the hearing

The NVE decides whether the impact assessments conducted, meet with the requirements as given in the
IA program, and if the fact-basis for a decision is sufficient. If not, the applicant is requested to carry out
additional studies. After completion of the impact assessment, a formal application and the full impact
study are sent to the NVE. All this material is made available to the public, and stakeholders, and public
meetings are organized to present the new technical plans, conclusions of the impact assessments and the
further handling procedures. Another 12 weeks are available for comments and opinions on the project,
opinions that the applicant gets the opportunity to comment on.

Step 4: NVE decision making

The NVE then make its final assessment of the project based on information presented in the application,
the impact assessment studies and all written comments or opinions received. The assessment includes all
the elements related to costs and benefits of the project, environmental and social issues and costs related
to potential mitigation measures of any negative impact. A license is recommended only if the total
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benefits exceed the costs and the negative social and environmental impacts of the project. The
recommendation for or against the construction of the HP plan is then presented by NVE to MPE.

Step 5: Hearing at ministry level and final decision making on the construction of the HP plant
Before the case is concluded it is sent for another hearing to all affected ministries and local authorities for
final comments. Based on all available information about the project, the MPE prepares a separate
recommendation which goes to the Government for preparing the final decision in form of a royal decree.
The recommendation is based on the application, the NVE’s recommendation, the views of affected
ministries and local authorities and the Ministry’s own assessments. In case of a major or controversial
project, the Parliament (Storting) is involved in the process, too, “so that it has an opportunity to debate
the matter before a license is formally granted by the King in Council”.

The figure below illustrates the procedures for large HP projects.

Figure 12. Procedure for larger HP projects subject to EIA regulations appendix 1. Small HP projects. Source:
Norwegian Ministry of Petroleum and Energy, 2015.

4.1.2 Small-scale Hydropower Projects

The licensing authority pursuant to the Water Resources Act has been delegated to the NVE for power
plants with an installed capacity below 10 MW, and for power plants that do not involve regulatory
measures necessitaites that triggers licensing requirements under the Watercourse Regulation Act.

The procedures for small-scale hydropower plants are somewhat simpler than those for large-scale
projects, so these can be processed more quickly. From 2010, the licensing authority for power plants
below 1 MW (mini and micro power plants) has furthermore been delegated to the County Governor,
except in cases involving the development of such plants in protected river systems. If the plant is less
than 1MW but licensable, then an application will be submitted to NVE, NVE will write a
recommendation and the County Council will decide. For hydropower plants with installation less than 1
MW, not subject to licensing and not causing significant damage or inconvenience to public interests, the
the municipality can decide according to the Planning and Building Act.

In June 2007, the Ministry of Petroleum and Energy (MPE) published guidelines for small hydropower
plants with the aim of facilitating regional planning of such power plants and strengthening the basis for
comprehensive, efficient and predictable licensing procedures. For power plants of between 1 and 10
MW, a study of biodiversity that may be affected by the development is required.
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The different licensing steps for small hydropower plants are as follows:

Step 1: The Application

Before writing the application the applicant should find out what type of application is needed, and who
appropriate licensing authority (see is above). All HP plants above 10MW need a license from NVE. The
application needs to include a short summary of the main technical interventions; specified hydrological
information and a simplified environmental impact assessment i.e. how different public interests are
affected, for example: landscape and outdoor recreation, cultural, valuable habitats, red-listed species, fish,
user interests, reindeer. It should be stated whether it's planned release of minimum flow.

Step 2: The NVE license processing

Firstly a NVE officer checks that the submitted application follows the necessary requirements. Then
pursuant to the rules of the Planning and Building Act, public notice of the application is given in the local
media, it is distributed for public inspection and circulated to affected authorities, organizations and
landowners for comments. Following the consultation process, the area will be inspected by NVE before
a decision is made.

Step 3: The decision

NVE can make a final decision on licensing issues for small power plants. The decision is made based on
the interests and values of stakeholders, the general public and private interests. and evaluated against each
other. NVE’s judgements are presented in a separate document. All assessments made are based on
guidelines from the MPE.

The Ministry (MPE) is the appeal body for the NVE’s decisions The MPE’s decision is final and cannot
be appealed to a higher authority. Figure 13. below illustrates the procedure for small HP- projects.

Figure 13. Licensing procedures pursuant to the Water Resources Act for small HP-projects. Source: Norwegian
Ministry of Petroleum and Energy, 2015.

4.1.3 Revision of conditions in older licenses

For licenses with conditions related to reservoirs, dams, water tunnels and change of water flow, after 30
or 50 years after license is granted, local authorities or important stakeholders can demand revision of
environmental conditions with the aim to improve the environment. The current guidelines for the
revision process is set in a guiding document by the Ministry of Petroleum and Energy (MPE) of May
2012 (MPE 2012).

A simplified description of the revision procedure below:

Step 1: Demand for revision — opening of a revision case
Local authorities (Municipality), the River Basin Authority or public interests like NGO s can forward
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demand for revision to NVE, Public consultation and/ot a public meeting takes place and a study
program is determined. NVE discusses the demands for revision of the license conditions with the license
holder and ask the license holder to consider possibilities to coordinate the revision process with
upgrading/refurbishing of the cutrent HP infrastructure. NVE decides whether to open the revision case.

Step 2: Revision document — investigation program
The license holder produces a revision document including an investigation program. Quality control of
the program is undertaken by NVE. The program is executed by an objective consultant/scientist(s).

Step 3: Hearings and public consultations

The report based on the investigation program, is sent to relevant stakeholders by NVE, followed by
public consultation/public meeting. Comments are then sent to the license owner for comments.
Additional information/investigations can be demanded. NVE's recommendation with a set of conditions
is sent to the Ministry of Climate and Environment (MCE)/National Environment Agency (NEA), and if
necessary followed by consultation with other ministries and municipalities.

Step 4: Preparation of final decision — revision document
NVE proposal sent to the MPE and final decision is taken by the Government.

4.2 The Impact Assessment (EIA/IA)

All hydropower plants with planned installation of more than 40 MW and also projects which may be of
significant damage or inconvenience to public interests shall undergo an Environmental Impact
Assessment (EIA).

EIA is now a formally required decision-support instrument in nearly all jurisdictions, yet the EIA process
can vary depending on the specific requirements of a governance system ( Fischer and Noble, 2015). The
common aim still, is to inform decision-makers and the public of potential environmental consequences
of implementing a proposed project.

Requirements for an Impact Assessment (IA) in the energy sector are in Norway defined under the
Planning and Building Act. The contents of an IA shall be in accordance with requirements stated in the
regulations on impact studies by the Planning and Building Act , as well as more specific requirements in
an assessment program established by NVE. The basic structure (Table 3) frames an IA, but consultation
with local authorities and the public helps to specify the specific IA related to the particular project (see
the notification in 4.4.1). As seen above there are different demands for an IA depending on the proposed
HP development’. The Impact assessment (IA) in the licensing processes covers 3 main areas:
Environment, Natural resources and Community. The Basic structure is shown in the table blow.

7 The environmental/ ecological criteria related to HP development has varied over time and with the type of management tool.
Criteria used in the first Watercourse Protection Plan (1973) and in the Master Plan for Hydropower Development (1986-1993)
differ from the critetia use in to-days licensing procedures and/or in the Revision Survey and in the WFD.
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Table 3. Basic structure for the Impact Assessment Source: Norwegian Ministry of Petroleum and Energy,
2015.

Impact assessment (IA)

Environment Natural resources Community

* Hydrology * Agriculture * Industries

* Geology * Forestry * Population

* Landscape * Fresh water resoutces * Service

* Local climate * Marine resources * Local finances

* Water quality * Minerals & gravel * Infrastructure

* Fresh water biology * Social conditions
* Terrestrial biology * Health

* Cultural monuments * Qutdoor life

The Impact assessments (IA) must be completed and be available concurrently with the license
application. The IA is to be presented as a compiled report; in practice it is usually a compilation of
several different technical reports. NVE may at any time in the process ask for additional assessments if
necessaty, but the most common is that this happens after the hearing of the application and impact
assessment. The HP-developer will generally cover the costs of the impact assessment process.

The final decision by NVE shall explain how the assessment, with comments, has been evaluated and how
the environmental impacts have been reflected in the decision, especially with regard to alternatives and
requirements concerning mitigation measures. The responsible authority, NVE, cannot legally grant
permits or take planning decisions in respect to a project until the requirements for an IA/EIA have been
met.

Sometimes the cumulative effect of multiple interventions can be estimated by summarizing the effects of
several measures. Other times, the cumulative effect is greater than the sum of each effect. The handling
of cumulative impacts is, in Norway as in most countries, a great professional challenge. The Norwegian
energy authorities are approaching this by striving for a coordinated processing of projects in the same
area.

After a project has been granted a license, it is followed up by NVE. This department /authority shall
verify that the construction, maintenance and operations are carried out according to established
requirements. More about surveillance and control in the final section of this section 4.5.

4.3 The licence conditions

A recommendation for a licence will contain a set of conditions regulating the whole ‘life’ of a licence:
from approval of detailed construction plans regarding landscape to environmental and safety aspects,
plant maintenance and even the ultimate, closing the plant. This could involve constructing weirs, building
fish ladders, correcting river courses and removing vegetation from regulated zones. The conditions can
be revised 30 to 50 years after the licence has been granted (see Section 4.1.3).

The owners of the power stations are also obliged by these conditions to pay annual fees to the
municipalities and the state based on the potential mean annual production. 25% of the total fee is paid to
the central government and 75% of the fee is divided between all the affected municipalities in the
reservoir area’. In addition addition the local municipality is entitled to a certain part of the electricity

8 During the early development period of the country many licenses also had conditions related to health and education, and other
special services related to the local community. The licensee would e.g. have to provide the necessary medical aid and hospital
facilities, housing facilities, social benefits etc. to its employees and these would normally be taken over by the local authorities
after the completion of the construction works (Wold et al. 2007).
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production (“Royalty power”) payable at cost only® The licensee is also be obliged to establish special
funds to encourage local industry.

Failure to adhere to the agreed conditions can result in a fine, and repeated violations may result in
withdrawal of the licence itself. According to the Norwegian legislation, affected land owners and farmers
will be compensated either by mitigation measures or by money.

All licenses have a set of conditions that define the terms under which the licensed operation must be
carried out. These terms include both general and project specific rights and obligations such as highest
and lowest water level, seasonal restrictions on water level and compulsory water release to affected rivers.
Special rules for operation during floods or other hazard events might also be included. The conditions
also include rules for punishment if the future operation is in conflict with the given terms or rules for
operation.

The key conditions addressed in a HP licence are:

* Duration

* Approval of plans, inspection, etc.

¢ Construction deadlines

* Annual fees and industrial fund (state and the municipalities)
*  Compulsory power to the municipalities (10 %)

* Natural features and cultural monuments

* Fishing, hunting and outdoor recreation

* Erosion, clearing up of regulation zones etc.

* Preventing pollution

*  Roads, passages, foot paths (maintain/compensate)

* Hydrological observations

*  Rules of operation, compensation watet / environmental flow
* Irregularities/violations, penalty

* Revision of conditions

4.4 Licensing and the Water Framework Directive

4.4.1 New HP and the WFD

For new HP projects (large and small hydro) the licensing will particularly also have to relate to the Water
Framework Directive through the Water Regulation!® (Vannforskriften) §12 which states that HP new
projects under certain conditions can be implemented even if environmental goals cannot be reached,
and/or the water environment is worsened. It is assumed that today’s licensing of HP balances power
production (benefits) and environmental impacts (costs) according to § 12 in the Water Regulation.

In general it can be said that environmental criteria in licensing and in the framework plans have a
somewhat wider focus than that of the WFD which concentrates on biology and chemistry, and hydro-
morphology in the water string itself.

9 The intention behind this was originally to secure power for local electrification of households and small scale industry. Today,
with a fully integrated transmission grid and a deregulated electricity market, the municipalities may trade their part of the
generation in the market and some earn money from this. Others however prefer to supply their own inhabitants with cheap
electricity (Wold et al., 2007).

10 As noted eatlier Norway implements the WFD through the decree the Water Regulation (Vannforskriften)
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4.4.2 Revision of licenses and WDF

As the goal of the WFD is to enhance the water environment to defined goals, we here find the
important, concrete and crucial links between licensing and the WFD. In fact we have two different
“systems” with the same goal with two different ministries responsible, with the Ministry of Energy and
Petrolium (MPE) responsible for hydropower licencing and Ministry of Climate and Environment (MCE)
for the WEFD.

Even if more than approximately 430 HP projects can be subject for revision before 2020, only 3-4
revision documents so far have been finally approved by the MPE. The RBMPs have not influenced the
content of these few revisions. However, this is about to change primarily due to the existence of the 2013
national overview with priorities of hydropower licenses subject to revision before 2022 (Revision Survey,
2013). The overview is already having influence on the work with the licensing of revision, as well as on
the content of the RBMPs.

The very high number of licenses subject to revision necessitates a prioritization. And NVE in its work
with revision licenses gives priotity to the triver/waterbodies in the Category 1.1 in the national overview
of licenses subject to revision before 2020. The survey seems to function very well as a prefeasibility study
(as the Master Plan for Hydropower Development for new projects) for the licensing guiding the
resources of NVE and other players to the “right” projects.

4.4.3 Heavily Modified Water Bodies and River Basin Management Plans

In the existing RBMP it can be said that there are major deficiencies compared to the requirements in the
Water Regulation («Vannforskriften») and edited guidelines. It must be said that such deficiencies are not
specific for Norway; goals, analyses and measures related to Heavily Modified Water Bodies (HMWB) are
a problem complex for the whole of Europe.

Issues related to HMWB have been discussed in many seminars for a long time in the CIS — system (CIS:
Common Implementation Strategy). Thus guidelines from CIS have come late, which has influenced
national guidelines in Norway. And internal discussions and disagreements in Norway are partly
responsible for the late release (February 2014) of the national guidelines on HMWB “Heavily Modified
Water Bodies. Selection, environmental goals and exemptions”. According to the timetable, February 2014
was only a few months before the hearing of the RBMP was scheduled.

It is a fact that the required cost/benefit analyses and economic analyses regarding the proposed
measures, for example demand for increased environmental flows or adjustments or operation of
reservoirs are, with a very few exceptions not satisfactorily dealt with. (Source: NEA 2015. Anders Iversen)

About the HMWB in the RBMPs it can be concluded that goals, required analyses and measures in this
first full planning cycle of the WFD, are not adequately dealt with in the 1t complete set of RBMPs. As in
most other countries, there will be a much effort on the HMWB- issues in Norway in the next planning
cycle from 2016 -2021 (NEA, 2015).

4.5 Surveillance and controlling compliance with licensing conditions

NVE is the key state directorate responsible for surveillance of water resources and water use in general
and related to HP in particular. NVE is not responsible for surveillance of water quality and water
pollution issues or drinking water control. Monitoring according to WFD is the responsibility of Ministry
of Climate and Environment (MCE) and Norwegian Environment Agency (NEA) and the Water Regions.
NVE, however, has an important role as the supplier of all hydrological input to the WFD work.

For all the three licensing types (small-scale and large-scaled hydropower plants and older hydropower
plants for subject for revision), NVE with its five regional offices it the key state body for
surveillance/control.
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Regarding responsibility of the safety it is the owner of the dam who has to satisfy certain formal
requirements!! (Wold et al 2007). NVE has been given the authority of public supervision of all
Norwegian dams that might represent a potential hazard to life, property or the environment.

These license conditions are surveyed and controlled through different management tools, as presented
below.

4.5.1 Internal Control System — ICS

The prime responsibility to comply with laws and regulations, including conditions in a license, lies with
the energy company who has been granted the license. The regulation (decree) for the Internal Control
System (ICS) based in the Water Resources Act came into force in 2003. The regulation provides detailed
rules on how the energy companies should monitor and report on all issues required in laws and
regulations. The ICS system has two main focuses: Security and environment. As to the environment a
key issue for the reporting from the ICS is related to license conditions.

NVE has the responsibility to control that the ICS is satisfactory and functions according to the
regulation. Key elements in the ICS reporting are: overview of laws and regulations, organization and
responsibilities in the company documented, maps and drawings of infrastructure, knowledge and skills
are adequate mandatory courses followed, establish quantitative criteria (compliance with license
conditions such as ; water levels in thresholds, tidy infrastructure, documentation of minimum flow
measurements , internal control of water levels). Required monitoring must be documented for example:
reservoir levels, release of minimum flow, thresholds stability and function.

The ICS system should be revised regularly. The ICS is the key tool for surveillance and control activities
both for the Energy Company and NVE.

4.5.2 Site inspections

NVE will have inspections through the different phases from planning to operation to control compliance
with laws, regulation license conditions, detailed plants etc. And related to the environment. NVE controls
if the ICS system is updated and operational. Non-compliance will be reported and followed up.

If the HP has a license, the conditions in this are the main focus in the inspections. Licenses have
conditions related water levels and flow, landscape, cultural heritage. A standard condition in a license is
the requirement for a detailed plan. The control of this plan is a key element in the site inspections.

The relevant municipality and the county are invited to the inspections. The number of inspections varies
with the size and complexity of the HP plant,

NVE has issued a rather comprehensive guidebook “Miljetilsyn ved vassdragsanlegg” — Environmental
Surveillance of Watercourse Infrastructure (NVE, 2005). In addition to laws regulations and procedures
the guidelines provide advice and guidance for a number of infrastructure elements. (HP plant, intake,
discharge, construction roads, mass outtake and deposits, dams and reservoirs, river intakes, measures in
rivers with reduced flow etc.).

ICS and site inspections are for practical reasons often combined.

1 The dam owner’s internal quality control system must have a clear reference to the relevant dam safety regulations and shall
include the following: - description of the organization, defining clear responsibilities and reporting routines, -minimum
qualification requirements for dam safety personnel, documentation of the structures and safety procedures, -inspection program,
including a detailed description on who, when and how, - contingency planning, including emergency action plan. In addition all
dam owners are obliged to have an Emergency Action Plan in order to deal with major accidents in river basins and to reduce
potential damage.
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4.5.3 Guidelines for release and documentation of minimum water flow for small
watercourse infrastructure with license

NVE has recently (2012) published guidelines for documentation of water flow for small watercourse
infrastructures with license (NVE, 2012) The reason for this is the construction of a large number of small
hydro with a license with requirement to release minimum flow. The guidelines (only in Norwegian)
contain the requirements for control, recommendations for practical release solutions, and technical
guidelines for monitoring.

5. Mitigation measures of HP

5.1 Introduction

The purpose of mitigation measures of hydropower projects is to avoid or minimize the negative
environmental effects of HP development and operation. Negative impacts of HP may typically include;
loss of biological diversity, reservoir impoundment, reservoir sedimentation, reduced water quality,
modifications of hydrological regimes, barriers for fish migration and river navigation and modification of
landscape. As part of planning and defining the management regime in regulated rivers, it should be
explored if environmental/ecological benefits can be achieved by adjusting operations and operation of
power plants. A number of measures can be identified to reduce the negative impacts of hydropower
regulation and several of these may not reduce energy production.

Norway has a long tradition and experience in building and operating devices designed to reduce the
negative effects of HP development. Most mitigation measures have been directed at ecological conditions
in the water course, while some have been implemented for the benefit of landscape and other important
societal values'?. Currently in Norway the most important mitigation measures include demand for
environmental flow or minimum flow, restrictions on regulation heights of dams, release of fish,
construction of thresholds and habitat adjustments. A concept which has received much interest in
Norway since it publication in 2013, is the concept of “environmental design” referring to combining the
interests of salmon production and power production!3. Demand for mitigation measures however, will
vary among and within watercourses. There are various ways of compensating for impacts that are not
possible to mitigate, or impacts that can be mitigated only to a limited degree, however, we emphasize in
this report on mitigation measures not on compensatory measures.

For identifying successful mitigation measures (Glover et al., 2012) , the following issues should be
considered:

i) What is the main objective of the measures?
if) What are limiting factors, i.e. what are factors having negative impact on the identified objective?
iif) Will the measure impact the limiting factor(s) in wanted directions?

Implementing the Water Framework Directive (WFD) in Norway has resulted in an increased focus on
the ecosystem approach in the watercourse. In order to arrive at a suitable program of mitigation measures
the WED requites that all known measures to restore the natural state should be considered. It is therefore

12 Focus has mostly been on wild salmon; without comparison the most valuable and “politically “the most important freshwater
fish.

13 Norway's knowledge of in the field “hydropower and salmon” has recently been published as a handbook: “Handbook for
environmental design in regulated salmon rivers” (Forseth et al., 2013).
http://www.nina.no/archive/nina/PppBasePdf/temahefte/053.pdf) The handbook describes how to evaluate, develop and
implement measures to improve living conditions for salmon populations in regulated rivers, while taking hydropower production
into account.
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important that environmental considerations are incorporated from the beginning of the planning phase.
We have below listed the main important measures; for hydropower reservoirs, and for rivers.

5.2 Mitigation measures in magazines / hydropower reservoirs

Inundation of land area

In cases where creating hydropower reservoirs involves inundation of land area there is a need to carefully
consider the siting of reservoirs. The following factors should be considered; human population density,
water quality, wildlife or wilderness reserves, national parks, valuable agriculture, valuable forestry, and
seismic activity. “Mitigation measures” refers to impact avoidance actions by limiting the extent of
flooding, localized vegetation clearing prior to impoundment, and by compensation measures (see
Trussart et al., 2002). Inundation by hydropower reservoirs has only occurred to a limited extent in
Norway.

Water quality

Main mitigation efforts involve keeping contaminants away from watercourses, considering reservoir
intake position and depth, and implementation of an effective sewage treatment to avoid eutrophication
and aggressive aquatic plant growth.

Fish releases

Regulating a lake or part of the water course to create a reservoir, will limit or prevent spawning and
potentially reduce recruitment. The objective is to ensure recruitment and production of catchable fish.
Release of fish fry however, is only effective if spawning and nursery areas are the limiting factors. If other
factors such as for example food availability is the limiting factor, then the measure has no effect and can
in some cases be counterproductive (Glover et al., 2012). Ecologically based restoration projects should
focus on better conditions for natural recruitment by means of spawning and rearing habitats.

Water level fluctuations

Large water level fluctuations in reservoirs are in conflict with interests related to landscape, outdoors,
tourism and the use of boats, as well as having ecological impacts (Bakken et al., 2016, Harby and Noack
2013). The obvious mitigation measure is to impose restrictions on the level of fluctuations, however, the
ability to vary the water level is highly appreciated by hydropower companies and restrictions may be very
costly. A compromise is to impose restrictions on the draining of reservoirs during certain periods of the
year.

Habitat Revegetation and unwanted vegetation in magazines

Revegetation of the littoral zone of magazines has been tried, but attempts have rarely been successful.
Even after providing fertilizers, plant growth has been low and survival poor. The problem is that few

plants can grow in the context of large water levels fluctuations (Glover et al., 2012). In magazines with
small water level variations of magazines or along rivers with stable water flow this can be possible, but
only under certain assumptions.

Unwanted vegetation are often found in several regulated rivers and river reservoirs. The most relevant
measures are physically removing vegetation with machines

Sedimentation related mitigation measures

Common mitigation measures include flood management programmes, sand traps and silt fences, flushing
programmes, upstream reservoirs and cofferdams, intake design to enable sediment bypass, controlled
dredging, physical bank stabilisation, revegetation of erosive slopes, watershed land use programmes to
prevent reservoir sedimentation.

Climate related mitigation measures
Some modification in local climate may be caused by changes in the hydrological regime related to HP
development. This may involve such as changes in water temperatures (in Norway cooler water may be
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released in downstream areas). Generally, the most effective mitigation measures in relation to climatic
changes involves a careful evaluation of the relevant parameters before site selection and technical
solutions are decided upon.

5.3 Mitigation measures in rivers

For rivers, mitigation measures may be implemented far from those water bodies directly impacted by the
regulations. Fish release and climate mitigation measures are refered to under “mitigation measures in
magazines, Section 5.2.

5.3.1 Minimum flow and environmental flow

Minimum flow, water quantity and quality

Minimum water flow is important for several reasons: preserving biological diversity including biological
continuity for fish and other aquatic life, maintain landscape qualities, provide sufficient water for other
user interests, the water course as a source of water supply, irrigation, water-based recreation, and
resipient, maintaining receiving water capacity for pollutants and preserve the groundwater level.

There is no standard method for assessing minimum water flow. It varies from case to case depending on
the size of the river, the impact of the HP-plant, river morphology and ecology and public interests.
Historically minimum flow has been determined by a balance between power revenue and environmental
considerations, where minimum flow was usually set very low, similar to a historically normal low tide
(Q95) and /ot 5-10 % for annual average flow. It was reasoned that when fish stocks in the river had
survived this low tide that this was enough to maintain the same fish stocks. Recent research however, has
shown that long periods of several months at a constant low rates of flow leads to greater problems than
they shorter periods with the same water flow before the river system was developed. The continuous
release of minimum flow over the year is also very costly with reference to lost energy production.

Environmental flow

Environmental flow seeks to simulate the natural or desirable water flow in water courses and the concept
refers to rules governing the release of water so as to ensure water levels and flows well suited for the
overall river ecology and human water use interests (Tharme, 2003; Richter et al., 2006). This is based
on the recognition that variation of flow and extreme events is important for the watercourse ecosystem.

Larger floods initiates in many cases fish migration in several species, both up stream and down stream
(Jonsson, 1991; Kraabel, et al., 2008). Floods can also help cleanup of plants and mosses which otherwise
can form dense stands of low diversity. Lack of floods can lead to increased sedimentation and reduced
water flow in the sediments with minor oxygen supply to the fish eggs located in the gravel. A widely used
measure is the release of "artificial flushing flows" to provide for “cleanups” (Ward and Wiens, 2001).
However, if there is too long between such artificial flush floods, flushing out fine sediments will be
harder.

Performance criteria for environmental flow refers to the carrying capacity for the production of catchable
fish, and that the natural processes (natural condition or good ecological potential) in the watercourse is
maintained. There are numerous scientific methods that establishes a quantitative, scientific connection
between flow and environment / biology (Tharme, 2003)

Fot large HPP, the approach to environmental flow/lowflow naturally has to be sophisticated. A
combination of different methods for assessing minimum flow is used; often the “Q 95” approach for
various seasons, mostly summer and winter. The figure below illustrates a low -flow regime in Suldalsligen
primarily adjusted to the life cycle and needs of the salmon in the river.

Small HPP often have the following characteristics; short stretches being affected, steep gradients and
relatively “simple” ecosystems. Since the variation in seasonal flow often are very large, it is normally not
recommended to use annual water flows or “common low flow” as a basis for assessment. In such rivers
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Q 95 for the different seasons is used as basis for the evaluation of low flow before taking ecological
values, landscape, public interests etc. into consideration.

Figure 14. Low flow regime in Suldalslagen adapted to salmon in the river. Assessment of this flow-regime is a
result of several years experimental period to optimize the operating rules for this river. Even after several years with
experiments and site surveys some uncertainty regarding the optimum flow still remains. Soxrce: NVE, 2015.

Figure 15. Evaluation of impact on landscape through photo documentation with various flows.
Source: NVE, 2015.

To evaluate the impact on landscape often photo documentation with various flows is a good and simple
tool (NVE, 2011).

5.3.2 Fish passes

Possibilities for anadromous, such as salmon and/or catadromous fish, such as eel - to pass hindrances are
important issues for HP development. There is a need for biological continuity in water courses (Kraabol,
2009; WFD 2000). The anadromous and catadromous species are characterized by a lifecycle that involves
migrating up the watercourse for spawning, and returning to the sea for adolescence. Construction of
passways hence ensures production of fish, recruitment and adolescence, genetic exchange, and
possibilities for angling. Limiting factors for migration refers to; dams, river stretches with low water flow,
and hydropower plants. Success criteria for fish passes refers to successful upstream and downstream
movement of fish. Most fish injuries or mortalities (adults and juveniles) during downstream movement
are due to their passage through the turbines and spillways (Kraabol et al., 2008). The effectiveness of fish
passes vary for each species, the size of the river, and the design of fish passes.

Norway has a very long tradition and experience in building and operation of devices designed to provide
biological continuity. Traditionally fish ladders have been the built as a compensation measure connected to
HP development. More than 500 fish ladders mostly designed for salmon, trout and greylin have been
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built in Norway. However many of the ladders do not function well; location of the ladder entrance and
water flow in the ladder is important (Anon, 1990). The Norwegian Environment Agency (NEA) has the
authority to demand fish ladders to be built, and the design has to be approved by NEA. There are no
general technical requitements for the fish pass/fish ladders. However, the actual design at the site will
have to be tailor-made based on local knowledge and studies of the ecosystem.
The most effective techniques to ensure upstream movement (Glover et al., 2012):

*  Locks, lifts and elevators for watercraft.

* Fishways, bypass channels, fish elevators, with attraction flow or leaders to guide fish to fishway.

* Capture and transportation of fish upstream

The most effective techniques for downstream fish movement:
* Improvement in turbine, spillway openings during downstream movement of migratory species or
overflow design.
*  Management of flow regime or spillway during downstream movement of migratory fish.
* Installation of avoidance systems upstream the power plant such as screens, strobe lights, acoustic
cannons, electric fields, etc.).
* Capture and transportation of fish downstream.

5.3.3 Thresholds

Thresholds were originally planned as a mitigation measure related to low water flow after divertion as
part of river regulation. The purpose of thresholds is for it to maintain a water surface under greatly
reduced water flow. It has been a common measure to improve the conditions for fish by creating
spawning and nursing areas, varied micro habitats, and in colder region to prevent freezing of eggs and
benthic animals during the winter. Another important objective has been to improve the aesthetics of the
landscape by avoiding desertlike conditions in the river basin. A threshold can be constructed as a
concrete “fence” on the river bed, constructions made by wood, or in the form of different types of
bedrocks. However, there have been unwanted effects of thresholds; thresholds as new migration barriers
for fish, induced overgrowing vegetation behind thresholds, deposition and possible fouling in threshold
pools (WFD 2012; Rudberg et al., 2015; Tockner et al., 2009). Constructed thresholds have also been
reported to destroy spawning areas, to favors minnows and other smaller swim strong species (Glover et
al., 2012).

Prerequisites for success are; adequate minimum water, stable construction during flood, possibility of
crossing upwards (cf. water regulation on migtration obstacle). Constructing thresholds requires a
multidisciplinary approach; knowledge on technical expertice, hydromorfologi, landscape and outdoor
recreation ( fishing, swimming, hiking) is needed.

5.3.4 Habitat adjustments

In rivers that have been channelled the substrate is often uniform with small variation in flow patterns and
depth conditions, creating unfavouring conditions for fish and other benthic species. Various measures
such as excavation ponds and or thresholds, and intentionally regulated water flow may increase habitat
diversity; substrate, flow and depth. A special form of substrate improvement is laying spawning gravel in
magazines and or in regulated rivers. Adding spawning gravel however, should not be implemented in
rivers with large material transport as the substrate then quickly will become silted. The problem can be
mitigated by providing flush floods regularly. Habitat adjustments or habitat improvements are made both
in reservoirs and regulated rivers (Brittain et al., 2006; Julien et al., 2005).
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6. Some conclusions and recommendations

This report entirely deals with HP management issues in Norway to provide basis for exchange of

experiences. The focus and level of details in each chapter are based on discussions with the Bulgarian

partners. The preliminary recommendations below are likewise based on some input from our partners,

but it should be emphasized that NIVA has limited knowledge of the situation for HP management in

Bulgaria.

As the HP developments in Norway is largely dependent on country-specific favorable natural
conditions, including abundant water resources, favorable landscape and moderate social conflicts
due to low population density, the transferal of experience to countries with different natural,
social and economic context must be handled carefully. The applicability of the studied practices
should be closely examined and adaptation must take the national specifics into consideration.

Certain approaches and principles of sustainable HP development in Norway are generally valid
and could be useful as references. In particular we assume that the processes and the approaches
of some framework plans, and the licensing systems are of particular relevance.

The integration in time and place of the implementation of the Water Framework Directive and
the extensive revision of licenses for older HP plants is worth looking at. The large number of
older plants in Norway imposes the need of technical upgrade, replacement of turbines and
generators which will increase yeatly production and often result in increased installed capacity.
This process is combined with the need to comply with newer ecological standards in the Water
Framework Directive and demand for improvement of the environment in the revision processes.
Measures to facilitate for biological continuity to enable fish migration upstream and downstream
the river are among the important measures in this context.

The process in Norway of Hydropower Licenses subject to revision before 2022 includes a
Revision Survey, with the goal to identify the watercourses/project areas whete societal benefits
of environmental improvements most likely will outweigh the cost in form of reduced renewable
or regulated hydropower production. Key environmental criteria used in this process (1-Fish and
fishing 2-Biodiversity and 3-Landscape and recreation /tourism) are generally applicable for
similar processes in Bulgaria.

The Watercourse Protection Plan developed from 1973 to 2009 provides permanent protection
of certain river systems against hydropower developments larger than 1 MW. A similar approach
might be considered introduced in Bulgaria. Also the approach in the Master Plan for
Hydropower Development (1986-1993) is worthwhile considering in Bulgaria. The plan
categorizes and prioritize HPP projects according to energy production economics and
environmental conflicts. The methodology in general and the approach for balancing economy
and environment in HPP licensing was adopted by the Norwegian Parliament and thus has
certain formal status. Similar approaches have been lately introduced in many European
countries, with variations of assessment criteria, depending on national features and legislation.
After proper and careful adaptation, the approach could be introduced in Bulgaria. The
ANCHOR Project is an effort in this direction.

The environmental/ecological critetia related to HP development vaty over time and with the
type management tool, and to great extent are related to the water management priorities. A
national approach is recommended for Bulgaria, taking into account the environmental objectives
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for the rivers, set by WFD and other regulatory documents.

Environmental mitigation measures include inter alia the following main categories: Minimum
flow or Environmental flow, Detour channel/fish passes in Power station, Restrictions on
regulation heights of dams, Strengthening fish population, and construction of thresholds and habitat
adjustments. The general approach of selection and implementation of the mitigation measures is
applicable outside Norway. However, the design of measures has to be adapted to the specific
habitat and species needs.

3aKArOYeHUA U IPENOPBKU

* Tos3u moknan m3nswio oOxBama BbIpocuTe 3a yrpasieHue Ha BE B Hopserus.
Bbrpekn TOBa, OCHOBHUTE TEMH M HUBOTO Ha JETAWIHOCT BbB BCSKA IJ1aBa Ce
OCHOBaBaT Ha JUCKYCHU C HAIWTe OBArapcku maptHbopu. IlpeaBaputenHure
IIPENOPBKU I0-I0JIYy IO CBLIMS HAYMH C€ OCHOBAaBAaT Ha IIPUHOC OT HAIIUTE
napTHHOPH, HO TpsgOBa na ce momueprae, ye NIVA mma MHOro orpaHuyeHa
UHPOPMHUPAHOCT OTHOCHO CHTyauusita 3a ynpasieHue Ha BE B bowarapus.
[IpenopbKkuTe Morar na ObAar pa3mIMPeHH U MO-MOJAPOOHH Clie/l ceMUHapa, KOUTOo
ie ce nposene Ha 12 maii B Codusi.

e Twit kxaro passutuero H BEIL[ B Hopserus 1o romsma CTENeH 3aBUCU OT
cneun(UYHATE 3a BCSAKA Jbp)kaBa OJIarONpUSATHH NPHUPOIHU YCJIOBUS, B TOBa
YHCI0 M300MJIMEe Ha BOJHUTE PECYpCH, OnarompuareH JaHgmadT U yMEpeHH
COLMAJIHU KOH(IMKTH, IBJDKAIlM C€ Ha HHCKAaTa I'bCTOTa Ha HACEJICHHETO,
oOMsHaTa Ha OMHUT ChC CTPAHU C PA3JINYEH MPHUPOJICH, COIIMATICH U UKOHOMUYECKH
KOHTEKCT TpsOBa Ja ce WM3BbpIIBa BHUMATenHO. [Ipwiiokumoctra Ha
U3CJIEIBAaHUTE MPAKTUKH TpsOBa Ja ObJe BHUMATEIHO pasriiefaHa, a IMpH
aJIanTalyATa J1a ce B3eMar 10 BHUMaHHE HAIlHOHATHUTE CHeU(UKH.

* Bonpeku TOBa € SCHO, Y€ HIKOM IMOAXOIN U NPUHIUIINA HAa YCTOHUYMBOTO Pa3BUTHE
Ha BE B Hopserus ca oOmoBaiuaau u Ouxa MoriM jga OBbJaT IOJIE3HU 3a
pedepentnu. Ilo-crenumanyo, mpeamnosaraMme, 4e MPOLECUTE U TOAXOAUTE Ha
HSIKOM PaMKOBHM IUIAHOBE, KAKTO M HA CHUCTEMHTE 3a JIMLEH3UPaHE ca OT 0COOEHO
3Ha4YeHUE.

* Jlomesno e Ja ce oOObpHE BHUMAaHWE HA HaBPEMEHHATa MWHTETpalnus Ha
U3IBJIHEHHETO Ha PamMkoBara JOupeKTHBa 3a BOAWUTE U OOLIMPHOTO
npepasriaexaane Ha JuneHsure 3a no-crapure BEL[. T'omemusar Opoii Ha crapu
neHTpanu B HopBerus Hajiara HEOOXOIMMOCTTa OT TEXHHUYECKO OOHOBSIBaHE,
NOAMsIHA Ha TypOMHHM ¥ TEHEpaTOpH, KOUTO YBEJIMYaBaT TOAMIIHOTO
IIPOU3BOJACTBO U YECTO BOJAT [0 NOBUIIABAHE HAa MHCTAJIMpaHaTa MOLIHOCT. To3u
IpoIec Ce chUeTaBa C HEOOXOAMMOCTTA J1a CE€ H3IIBJIHAT HOBUTE EKOJIOTMYHH
cTaHgapTH B PamkoBara AMpeKTHBa 3a BOJUTE M H3MCKBAa I0A00psiBaHE Ha
OKOJIHATA Cpela B Ipoleca Ha mpepasriexaaHe. Mepkure 3a yieCHsABaHE Ha
OMoJIOTMYHATA HEMPEKbCHATOCT C IIeN J1a CE€ MO3BOJHM MUTpalMATa Ha pubHuTe
Harope " HaJoJly 10 peKara ca Cpejl Hall-BaJKHUTE MEPKH B Ta3U BPb3Ka.
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[IponiechT moO wM3IaBaHE HA XUAPOCHEPTHEH JIMIIEH3, KOWTO TMOJUIEKH Ha
npepasmiexaane npeau 2022 r. B Hoperus, BkiIouBa IpoydBaHe, ¢ LEN Aa Ce
UACHTUGUIMPAT BOAHUTE TEUCHHS/TIPOEKTHU OOJIACTH, MPU KOUTO MOJ3UTE 3a
00I11eCTBOTO OT MOAOOPEHHITa Ha OKOJIHATA Cpeja Hail-BepOSATHO 1€ HAAXBBPIAT
pasxoaurte moxa (opMaTa Ha HaMalsgBaHE Ha MPOU3BOJICTBOTO HAa BH30OHOBsAEMaA
WIN peryiupaHa xuapoeHeprus. OOMKHOBEHO 3a MOJAOOHU MPOIECH ce Ipuiarar
KITIOYOBU €KOJIOTUYHU KPUTEPUH, U3IIOJI3BAaHU B TO3U KOHKpeTeH mnporec (1- Pubu
u pubooB 2- buopasnooOpasue u 3- Jlanamadrt oTaux/Typu3bpMm).

[InanbT 32 ona3BaHe Ha BOJHUTE TeUeHHs, pazpadoreH B nmepuoga 1973 — 2009 r.
OCHUTYpsIBa IIOCTOSIHHA 3alllUTa Ha HAKOM PEUHU CHCTEMHU CpEILly Pa3BUTHUETO Ha
XUIPOCHEPTUHHU TIpoeKTH mo-roneMu oT | MW. Ilomo0GeH moaxox mMoxe aa ce
cunTa 3a BbBeAeH B bbarapus. Ceuio taka B bbarapus me O0b1e mone3Ho aa ce
pasmiiena noaxoabT B ['eHepanHMs IUlaH 3a pa3BUTHE HA XUAPOECHEPIEeTHKATa
(1986 - 1993 r.). [InanbT Kateropusupa u npuoputusupa npoektu 3a BELI criopen
MKOHOMHUKATa Ha EHEPTUHHOTO MPOU3BOJACTBO U KOH(IUKTUTE, CBBP3aHU C
OKOJIHaTa cpeia. MeTooNorusITa KaTo Ls10, KaKTO U MOAXOAbT 3a OalaHcHpaHe
Ha MKOHOMHMKATa M OKOJIHAaTa cpeaa B juueHsupaHero Ha BEIL] e mpuer or
HOPBEXXKHS MapJaMEHT U 1O TO3M HAaYMH MMa OIpenesieH O(pUIHaleH CTaTyT.
[TonoOHM MOAXOMM HAMOCIHEABK Ca BBBEIEHH B MHOIO E€BPOMEWUCKHU CTPaHU C
pa3aMyYHM BapUaHTH HA KPUTEPHUM 32 OLIEHKA, B 3aBUCUMOCT OT HAIMOHAJIHUTE
ocoOeHocTH U 3akoHonatencTBo. Clieq MpaBWIHA M TOYHA aJanTauus MOAXOIbT
Moxke na Obne BbBeneH B bwirapus. [Ipoextsr ANCHOR e ycunme B Tasu
IIOCOKA.

Kpurepunre 3a okonHaTa cpea/eKoJIOrHUYHUTE KPUTEPUH, CBBP3aHH C Pa3BUTHETO
Ha BEILI Bapupar ¢ TeyeHue Ha BpEMETO U C TUIIA UHCTPYMEHT 3a YIIPaBJICHUE U 10
rojsiMa CTENEH ca CBbP3aHU C NPUOPUTETHTE B YINPABICHUETO HA BOAMTE. 3a
bearapuss ce npenoppuBa HALMOHAIEH IOAXOX Karo €€ B3eMarT IPEIBHUN
€KOJIOTUYHUTE LEeNu 3a pekure, ompeaeineHd or PJIB u apyru HOpMaTuBHU
JOKYMEHTH.

ExonmornunuTe cMeKuyaBalld MEpPKHM BKIJIIOYBAT, Hapel C JAPYroTo CIEIHUTE
OCHOBHM KaTeropuu: MHUHHMMaJEH OTTOK /€KOJIOTMYEH OTTOK, 00XOJIeH KaHall B
eHepruiiHaTa IeHTpajia, CMsIHa Ha TeMIleparypaTa, yrpaBlieHHEe Ha pe3epBOapuTe,
yKpenBaHe Ha PHOHUTE IMOMyJIalud M BBBEXJaHE B EKCIUIOATAllUsl Ha PUOHUTE
MectooOuTanus. OOWMAT MOAXOA HAa NOA0Op M TNpHIIaraHe Ha MEpPKHUTE 3a
CMEKYaBaHEe € MpWIoXKUM M3BbH HopBerus. Bwmnpeku ToBa, ompenensHeTo Ha
MEpKH TpsIOBa J1a ce ajanThpa KbM CIeUu(PUUHNATE HYXKIW HA MECTOOOUTAHUATA
BUJIOBETE.
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Appendix A.

ANCHOR
Project meeting in Oslo

The purpose of this meeting is to learn about the Norwegian experience
regarding management of rivers for sustainable hydropower production

Participants

Ventzislav Vassilev
Vangeliya Ivanova

Ralitsa Kukova
Vasil Uzunov

Mladen Angelov

Reg. Env. Center — Bulgaria Eilif Brodtkorb NVE

West Aegean River Basin Dir. — Blagoevgrad Halvor Kr. Halvorsen — E-CO Energi
West Aegean River Basin Dir. — Blagoevgrad Haakon Thaulow NIVA

East Aegean River Basin Dir. — Plovdiv Line Barkved NIVA

East Aegean River Basin Dir. — Plovdiv Ingrid Nesheim NIVA

October 19th Venue: Room VIA - CIENS Building - Oslo Science

Park, Oslo.

0845

0900 - 0915

0915 - 0945

0945 - 1000

1000 - 1030

1030 - 1130

1130 - 1230

1230 - 1400

1430-
1500/1530

Arrival at NIVA — Coffee
Ingrid Nesheim - NIVA Welcome and introduction
Haakon Thaulow - NIVA The Management of Hydropower development in

Norway, The history leading up to -days management
regime: Environmental Constraints.

Coffee

Eilif Brodtkorb. NVE - Licensing of Hydropower in Norway

Norwegian Water Resources The Water Framework Directive and Hydropower
and Energy Directorate (Including discussion )

Halvor Kr. Halvorsen, E-CO A view from an energy company. Experiences
Energi AS (Including discussion of prepared questions)
Lunch

Workshop: Introductions from REC and EARBD/WARBD on issues focused in
our discussions. What can be learned from Norway relevant for HP
development in Bulgaria?

Venue: Room Skagerak at Discussion of “Expert report”- based on draft
NIVA framework.
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Tuesday Oct. 20th Field trip and wrap-up discussions

Venue: Embretsfoss Hydro Power Plant (75 minutes from Oslo by bus)

0900 Leave from hotel by bus.
1015 Arrival at Embretsfoss.
1015 -1215 Embretsfoss. Hydropower and the Water Environment.

Impacts and environmental measures.

Birger Holt, E-CO Energy

1215- 1300 Lunch

1300-1330 Wrap - up discussion - lessons learned etc.
(At Embretsfoss)

1345 Return to Oslo

About E-CO Energy and Embretsfoss hydropower plant:

Embretsfoss power plant is a hydroelectric power
plant at Amot in Modum in Buskerud County. The
power plant was put into operation in 1916, and
utilizes a drop of 16 meters at Embretsfoss in the
Drammen River. It is a run-of- the-river type of
power plant without a regulation magazine. The
power plant uses water from Begna and Randsfjorden
/ Rand river via Tyrifjord and from Hallingdalselva via
Krgderfjorden and Snarumselva. Annual streamflow
during the waterfall is 285 cubic meters per second.

Embretsfoss 1 was the original power plant from 1916. This power plant was demolished in 1954.
Embretsfoss 2 was put into operation in 1921. It had three turbines totaling 9 MW. The building will
be demolished. Embretsfoss 3 was put into operation in 1954. It has a Kaplan turbine of 18MW,
which now operates only for exploiting flood peaks. Embretsfoss 4 was put into operation in 2013.
It has one of the largest Kaplan turbines of nearly 7 meters in diameter. Flood level can reach 1000
to 1400 cubic meters per second. The effect is 51.3 MW with a production of 120 GWh. Total
annual production is now 335 GWh.

Embretsfoss power plant is owned by EB Power and E-CO Energi with 50% each.
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Appendix B.

Masters Plan for Hydropower Development.
Methodology for balancing and weighing user
interests and environment vs. economy

The Master Plan for Hydropower Development (Master plan) is briefly presented in chapter 3.2.

In this appendix we describe the approach/ method leading from each project with its impacts to
recommendation for licensing/not licensing in a national context. The methodology desctibed is based on
the initial project which was the basis for the first patliamentary report in 1985.

Basic evaluations

The basis was 310 new HP-projects presented in 542 project alternatives with a total HP potential of
approx. 40 TWh.

All 542 alternatives in 310 watercourses were technically an economically planned, environmental
consequences analyzed and finally each alternative was placed into a group to satisfy the goal of
the Master Plan: A sequencing of projects into priority groups where highest priority was given to
projects with the least cost and least environmental impacts.

The Master plan was neither a protection plan nor a development plan. It provided an administrative
guiding framework for later licensing.

A total evaluation for the impacts of the 540 HP alternatives implies the weighing against each other of a
number of dimensions which are impossible/difficult to compare. Each interest has its own view of what
is important. Some impacts can be compared by expressing loss or profit in terms om money or other
measurable units, Most impacts, however , con only be expressed by using qualitative terms such as small ,
large, very large etc. . Weighing various elements/impacts against each other had to be done for each
project, and the projects had to be weighed against each other.

The following themes were analyzed: Hydropower and the impacts on: Nature conservation , Outdoor
recreation , Fish and Wildlife, Water supply and Water Pollution, Cultural Heritage, Agriculture and
Forestry, Reindeer Husbandry , Flood protection/Erosion, Transport, Ice /Water temperature, Climate
and Regional Economy .

From single project evaluation to group priority — weighing of different interests

The steps from each project/alternative to the final group priority are illustrated in figure 16 at the next
page. There are six major steps I — VI in the evaluation process.
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Figure 16. Classifications system in the Master plan in relation to the phase of evaluation of the different
projects.

1. Mapping of area influenced by the planned project

The value of project area was classified in 4 classes for Nature conservation, Outdoor recreation,
Wildlife and Fish, Cultural heritage and Reindeer husbandry.
The data quality was classified in 4 classes: A-D.

II. The impact of the HP- project on each of the impact themes (except regional economy) was
evaluated on a scale from -4 to + 4; - 4 very negative impacts, -3 negative impacts etc. + 4. Very
positive impacts. Naturally the negative impacts dominated; + classifications were related to
Flood control and in some cases Agriculture and Forestry.

Each of the impact themes had sub- criteria and guidelines for classification.

111 All project information including the HP project and the impacts were presented in Project
reports (Vassdragsrapporter) of which 285 were produced. The reports were subject to remittance
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IV.

to relevant stakeholders including counties, municipalities, NGO's etc. Some classifications were
changed/adjusted.

The impact themes were weighed together and according to a weighing algorithm. All the -4 to +
4 classifications for all the impact themes were integrated to on impact value; firstly through an
automatic algorithm, (profile groups) and then corrected/evaluated by an expert panel in the
project administration. The final scale for the integrated impact value was C1- C8. (C:
Consequence class in Norwegian K).

To reach one single environmental classification for each project alternative all the classifications
had to be integrated into one single value. This process included weighing of incommensurable
units. This was done through a two- stage process; First a technical classification without
weighing of interests. Decisive for these technical classification were the number of extreme
classifications (number of — 4), secondly a representative panel in the project administration
weighed and discussed taking comments received into consideration.

Separately an economic classification of the value of the HP — project — was performed in 6
economy classes, E1- E 6 (E: economy class, in Norwegian (J). This task was relatively easy
(Engineering economics): Cost/produced electric current (GWh) - adjustments for higher
percentage of “winter power”. The line between economically feasible and not economically
feasible projects was drawn between E5 and E6.

Based on the comments the classification was adjusted and formed the input for the final
evaluations in proposal for the national Master Plan.

The Weighing of Environmental Impacts and Project Economy was another crucial and difficult
step. As was necessary in the other classifications of incommensurable values (C1-C8 — integrated
environmental classifications) transparency was of paramount importance

With 8 C —classes and 6 E — classes each project /project alternative had 48 possibilities in an 8x6
Environmental/Economy matrix.

The result of the weighing between economy and environment is show in Figure 17. where we

have numbers from 1 to 16 in the 48 square matrix. Projects in the matrix with the same number
are given the same group priority.

Figure 17. Economy/Conflict matrix. Result of weighing.
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VL

Economy is the main priority criteria for projects in the lower environmental classes (C1-C2)
Environmental impacts are most important for the grouping of project in the highest
environmental classes (C7-C8)- This is illustrated by the bowed arrow ( middle section ) in Figure
18.

Figure 18. Tllustration of weighing HP- economy/impacts and the Categoties I —III.

It was no scientific algorithm involved in this step, jest “common sense” coupled with
transparency and general knowledge on the experiences of balancing interest in the licensing
processes.

Finally some projects group placements were adjusted according to regional economic impact. All
projects were classified into 4 classes for “Regional Economic Impact”.

Adjustments were also made for project Size. The classifications did not give consideration to the
amount electricity that could be produced. The adjustment was necessary because large projects
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could be underestimated and given a too low priority in the Master Plan. (This “non-size”
approach was heavily criticized but after hearings and reclassifications the same method approach
was maintained in the revisions of the plan

542 alternatives in 310 projects were now sorted into 16 groups. However, as basis for political
decisions in the government and the Parliament; projects in 16 groups were far too many. Thus
the groups in the first planning round (Patliamentary report 1986) were divided into 3 categories:

Category I: Projects all of which can be considered for licensing immediately
in order to secure the supply of electricity. Group 1-5, in the Master
Plan- 11 TWh).

Category II:  Projects in watercourses that could be used for HP or for other
purposes. Group 6-8 in the Master Plan.

Category III: Projects not considered relevant for licensing due to high degree of
conflict with other user interests and/or high development costs.

Relative to a traffic light analogy in relation to licensing: Category I: Green; Category II: Yellow,
Category 11I: Red.

In the 20 and 3 planning round the number of categories was reduced from three to two as
shown in figure, the new Category I consisted of the previous I and 11, and the new Category 11
became the previous Category III. In figure 17. only 2 categories are illustrated.
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