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1. Summary

This study aimsto quantify the number of hydropower projects that are planned within
protected areason the BalkanPeninsula. Atotal of 1,640 projected hydropower plants (HPPS)
have been examinedased on a detailed and categorised network of protected are€2% of
the projectsare planned instrictly protected areaswhile another 17% are intended to be
constructedin other protected areas Thus,a total 0f49% of all projectedHPPsare located in
protected areas which points to the fact that this practice ighe rule rather than an exception.
This indicates a very high pressure of hydropower on protected sites.

2. Introduction

This study is tased on theintegraO E OA OOOA U AsseSsménik The BIUE Eelrtod
%OO0T DAO 2&8Srhwarz 202) which included a detailedinventory of existing and
projected hydropower plants and an initial overview of protected areagequired to assesghe
conservation valueof Balkan rivers. This newreport explores the precise position of planned
hydropower plants within protected areas.

3. Data preparation

The study area comprises thefollowing countries: Slovenia (Sl), Croatia (HR), Bosnia &
Herzegovina (BA), Serbia (RS), Montenegro (ME), Kosovo (KV), Macedonia (MK), Albania (AL),
Bulgaria (BG), the northern Balkan area of Greece (GR) and the European part of Turkey (TR).

Initially , the existing data on protected sites wasipdated systematically and categorisedbased
on various data from European sources (EE2012, 2015), international organisations (Ramsar
2015, and UNEPNCMC (2014)as well as fromregional programmes ornational surveys(e.g.
Republic of Serbia 2010)

After reviewing the contents and structure of several data setghe different protected areas
were categorizedand divided into five GIS Layerdisted below. This approachallows a quick
and independent analysiglespite extensive overlaps anduzzy boundaries:

1. National Parks based on national and internatbnal data

2. Ramsar Sites, Biosphere Reserves and World Heritage Sitesi{Ne); in most cases,
these international categories are protected as nature reserves or national parksider
national law

3. Natura 2000 Network for EU countries (S, HR, BG, GR)



4. Srictly protected areas in the ron-EU countries;mainly comprised ofsmaller areas
(nature reserves) but alsocof O &ture D A O foinérly designated bythe Former
Republic of YugoslavigFRY)in BA, RS, ME, KV and M#ith strict protection (not to be

AT 1T £#OOAA xEOE 1 AOOOA PAOEO EIT xAOOAeuh %OOT -

a strict protection status). Furthermore, EMERALD areasin non-EU countrieswere
included in this category.

5. Other protected areas suclas landscape protectionpatural monuments, official
enlargement proposals and other officiallydesignatedareas with less protection

Secondlyinformation from the original databasefor hydropower plants from 2010-2012 was
updated for several areasfor river stretches with Hucho occurrences(Sava catchment)for
key areas of the Blue Heartampaign(as in Macedonia and Albanijaas well asfor Albanian
national parks in general After the review of listsand mapsprovided by @ankwatch8 | @rild
furt her sourcesin Sl, BA andRS the project databasewas updated (in Serbia with a particular
focus on smallhydropower plants). Furthermore, the Vijosa/Aoos catchment on Greek
territory wasalsoincluded in the update.

There is a strong increase gbrojected and constructed small hydropower plantg< 1 MW)
across the entire Balkan region, while manprojects with a capacity of > 1 MW are also still in
the pipeline or already under construction.Therefore, a high pressure of hydropower
development onprotected areas can be assumed.

The third and final step for themain analysis wasto overlay the data of protected areas with
that of projected hydropower plants in order to identify those projects located within
protected areas. The results of this analysis are presented in tablasd mapson the following
pages The focus was sebn the first three z and where datawas availablez on the fourth
category; for the fifth categorynot all information was collected. First, each of the five data
layers were overlapped with the HPP data separatelgnd in some cases the same HPP may
thus be ounted in two categories e.g. in a national park and Natura 2000 ardzor overall
results, duplicates were eliminated, so that projects that fall in two or more categories are only
counted in the highest category.

1The Emerald networkz where available and up to date will serve as coherent basis for the preparation of

Natura 2000 network in accession candidate countries. These areas are more or less officially protected; however,
there are many ongoing alterationssince the compliance with the networlb © COEAAI ET AO EO- 11 0

EU countries.
4

,5



4. Results

4.1 Protected areas and hydropower plants

Protected areas

51 National Parks and 648RamsarStes/Biosphere ReservegWorld Heritage Nature Stes can
be found in the entire study area.Combinedwith Natura 2000 areas in SI/HR/BG and GR and
the strictly protected national reservesin non-EU countries, the region features quite dense
network of protected areas. However in BA, RS, ME, KV, MK and Alany areas areveakly
protected or Emeraldsites arestill not confined or clearly designated.The map on pager/
(Figure 1) showsthe protected areasas prepared for this study.

Hydropower plants (HPP s)

Of the 1,970 hydropower plants in the current database 1,640 arein planning and are subject
to the analysis(298 already exist and32 are under construction). Thedatabase actually
contains only hydropower plantswith a capacity of>1 MW, but forparticular national parks
and campaign area (MavrovoNP in Macedonidaa ! 1| AAT EAT . 0680 AT A ( OAEA
Sava catchmentpsmaller hydropower plants were also taken into accountNot included are
numerous small hydropower stations (SHPPs)n the other countries. The number of SHPPsan
be estimatedat least with another 1,500 projects (according to theanalysisof SHPP potential
under http://www.smallhydroworld.org andassuming a capacityf 1 MW perSHEPP)for the
entire area.So far, he map in this studycontains comprehensivedetailed positions for
potential SHHPdor Serbia only, but similar lists or even inventories exist for other countriesas
well. The map on page (Figure 2) shows the distribution of hydropower plants.


http://www.smallhydroworld.org/

Mavrovo NP inMacedonia: 19 hydropower projects are here in the pipeline, one is under construction. The photo
shows the Mala Reka, a river on which a peaking power plant is projecte@l Gabriel Schwaderer

g e .
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Balkn Lyﬁx: the lastcessfully r-eproducing population of thislispediethe Mavrob National Rdsk threatened by the
construction of hydropower plants and accompanying symptoms (roads, power lines, disturbances) © BLRP/Scopes
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Figure 2: Overview of hydropower plants in the Balkan regionin red are those inthe pipeline



4.2 Overall results of hydropower projects in protected areas

Of the total number of1,640 projected HPPs, find below the numbesand percentages of
projects that are planned in the respective caggories:

1. National parks:113 (7%), further in
2. Ramsar/BR/WH: 23 (1%), further in
3. Natura 2000: 131 (8%), further in
4. . AOGET 1 Rd8(16%)du@gr in
5./ OEA 0282 (104.4

For overall results, double counting was eliminated fGrther in6 ,Go that projects that fall in
two or more categories are only counted in the highest category (g if a project islocated in a
national park as well as in a Ramsar or Naturda000 site, it is only cownted in the category

O. ACEADRG b

A total of 535 planned projects or 32 % fall in strictly protected areas.
In addition, 282 HPPs(17 %) are projectedinside other protected areas witha weaker
protection status.

Altogether ,817 or 49% ofall DOT EAAOAA (0080 Z£AI 1l ET DBOT OAAOA

Significant regions:

In general,the focusof HPP developmenis set onmountain ridges and larger rivers. h the
cases othe rivers Mura, Drava, Sava, Velika Morava, Danube and Maritza this includesir
lower coursesas well

Hot spotsin regardsto new hydropower developmentwithin protected areasare Western
Balkan countries particularly countries such as Sl, HR, BA, RS, M&/(irrespective of the
development of protected area networls, EU Natura 2000) and Albania.
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4.3 National Parks and hydropower projects

Out of 141 registered HPPs within national parks28 already existor are under construction,
whereas113 HPP arein the pipeline. In the case of SHH®the precise number may vary as
water abstractions, pipelines andoowerhousesare not explicitly known for many projects.
Furthermore, someprojects located incloseproximity to NPs may impact the protected area,
particularly if the water for energy production is extracted directly from the parkd libundary
or if they impedeon fish migration.

Table 1
Country Name of NP Existing HPP Planned HPP
Slovenia Triglav National Park ¢d O] ACH: AAT A
Soca catchment)
Croatia Krka National Park 1qd O*AOOCA p |[td OH#EEITIT A uvoh
31 Ap6 AT A O-EO"Ei OOEAA " DOEBA
Bosnia& Una National Park od OBKHE AOEGHh (
Herzegovina Vakufo h 0$ OT O1 APdh
O- AOOET " Oi Ad
Bosnia & Sutjeska National Park 49 O3 OEAA GE AO( GA
Herzegovina H-1-0 fanother close to park
Ai 01 AAOU EO 0360
Serbia Djerdap National Park p dpjedap) 6 1d 3((0680 AEOII
0i 6AT OEAI 3006AU
Serbia Tara National Park od 3((080 A&EOTI
0i 6AT OEAI 3006AU
Serbia Kopaonik National Park xd 3((08680 AEOII
oi OAT OEAI 300AU
Montenegro Durmitor National Park (also ¢cdq O4APAAGR O, E
World heritage Site)
Kosovo Bjeshket e Nemuna National Park| 29, Beajeh 02 AAAOA 15 O3 EOOPANOGHh O
O+ONEGH@A&EM 06 h
0%OAT EfGO MO2A-EAI A
AAOGAAAA pcCgo Al
w0
Kosovo Mali Sharr National Park pd O/ OADOOES®G 6d, Retelica cascade2 6 h
OOEUOATE AAOAAA
Albania Lugina e Valbones National Park | 3:06 A1 AT 1 Adh J2d O6AI ATT A AAOA
O# A O Anide 6
construction
Albania Mali | Daijtit National Park ¢cqd O40EAT 6h O3E]
Albania ShebenikJabllanice National Park| 4:0' EUAx AOES& h | 36d O3 O KA IOAE ApstE A
O1AOEOOEAGBINAT| NN
Bustrhica catchment
Albania Bredhi | HotovesDangelli 6d, O, AT CAOEAA|ocqd O ID®DOBPOPAEAR
02 AAADAG O# AOQ oneNN
AOOOEAO O, Al ¢
O, ATCAOEAA j 5
under construction
Macedonia Mavrovo National Park od O6O0AAT & AT|199 o6, OET O KMIl AlE]
additional ones AT A O"1 OET O7 -1 0O
additional ones
Bulgaria Rila National Park ¢cd O" Al E ) OEA
O" Al i AEAT &

Significant examples:

National parks are dedicated to protect wilderness and natural heritage. Thus, all HPP projects
inside national parks are ecologically significant as thegffect hydromorphological conditions.
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Particularly in Albania, Macedonia, but also in Montenegro, national parks are impacted by
numerous smaller or bigger projects.

Two other examples are the Una NP in BA and the upper Krka NP in,MRere new facilities
are projected within the boundariesof national parks.

In regards torelevant riparian habitats, national parks play an important role:911 km of larger
rivers flow through the area of national parkg(this includes only larger rivers asshown in the
maps). However, many small hydropower stations extract water from rivers with much
smaller catchments

Often hydropower projects can bdound in close vicinity of parks, such as in the Sutjeska NP in
BAor the Lura NP where water for the powergeneration is taken directly from the parkd O
boundary, or even fromlakes inside the parkThe big power plant BRapuni 16strongly impedes
the connectivity to ShebenikJabllaniceNational Park in Albania.

The Unariver in the Una National Park near the village Martin Broth Bosnia&Herzegovina A diversion power
plant is projected here. © Ulrich Eichelmann

12
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Figure 4: Hydropower projects in National Parks



4.4 Ramsar Sites, Biosphere Reserves and World Heritage Sites (N ature) and
hydropower projects

A total of 30 HPPs can be found in Ramsar Sites, Biosphere Reserves and World Heritage
Nature Stes. Five are operating or under implementationwhereas 2 new projects are
projected (mainly along theMura and Drava, but alsan the Neretva Delta Opuzen), Sava or
Durmitor NP/WH on Tara). Onlytwo planned hydropower plants in this categoryalsofall
within national parks.

International categoriesare basedon national protection categories such adlature Reserves
or Natura 2000 Stes (e.g. Ramsar ifes have commonly been designatedithin strict nature
reservesor Natura 2000 areas;core zones oBiosphere Reservesare usuallybuilt upon strict
nature reserveg. Therefore,the corresponding nationd protection categoriesare recorded
wherever applicable.

Table 2
Country Name of Ramsar sites, BR, WH Existing HPP Planned HPP
Slovenia Mura-Drava-Danube ¢d O31 AOT 1 EAARAd yd O--OPDA »p
Transboundary Biosphere (on Drava)
Reserve (MDD TBR)
Croatia Mura-Drava-Danube 34,6 OOAUAET 6h Ojwd /1 -O00Ad O- 00
Transboundary Biosphere O$ OAOAOAG 60i AGOBOAT 6h O T 0O
Reserve (MDD TBR) O+1 O1 OEAAG6N 11 %
y)oh O"AOAO6Hh O%
O/ OEEAE®
Croatia Lonjsko Polje Nature Park and p 11 3AO0Ad O* AOA
Ramsar site
Croatia Neretva delta Ramsar site pd O/ DbOUAT &
Bosnia & Livanjsko polje Ramsar site pd OB6O0EiIT o6 |" OOE
Herzegovina
Serbia Srebarna Ramsar site p 11 3AOAd O+0OPE
Montenegro Durmitor National Park (World ¢ 404 Ab DA & Otk faro
Heritage Site) National parks)
Albania Butrint Ramsar site 1: just on upper bader of the site at
the main tributary O0 AOi A #
Bulgaria Ramsar site Belene islands p I 1T $AT OARugu O. E

complex

- AOCOOAIT Ao

About 1,423 km of large rivers can bdound within this category; more than half of themin the
Mura-Drava-Danube Transboundary Biosphere Reserve (MDD TBR)

Significant examples:

Onecritical example is theDurmitor National Park in Montenegro, aworld Heritage Nature
Site (WH), where newHPPs are plannedn the Taravalley.
Intentions to build a chain ofthydropower plants within the Mura-Drava Danube

Transboundary Biosphere Reservein Sl and HR stillexist, butare not very realistic after the
area has been designated dsatura 2000 and Biosphere Reserve.

14
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4.5 Natura 2000 network for EU countries and hydropower projects

The Natura 2000 network which is based on specialmptection areas under theFlora Fauna
Habitat Directive as well as on bird protection areas nder the Bird Directive, exists inSl, HR,
BG and GR. In totaR32 HPFs can befound in Natura 2000areas 77 of which are already in
operation or being constructed. Ofthe 155 planned projects 4 fall under category 1 (National
Parks) and20 under category 2(Biosphere Reserve).

With at least 8,991 rkm, he Natura 2000 network comprises the largesamount of river
stretchesof all categories This isnot only due to the high density of the network, butlso due
to the high priority on riparian habitats across all countries. Considering the fact that many
narrow protection corridors (often only some 100 m in width) do not exactly overlap with the
overall river network geometry (which is based on EuropearGISCCM2 datalse), this analyss
would include nearly another 1,000 river kilometres within Natura 2000 areas.

Significant examples:

An important example is the Saa River:a chain of damswas planned along its course in Sl and

HRbefore z or even while z the Natura 2000 network wasbeing established. h Sl thisled to
the construction of several huge dams and the plammgy for many more

Other significant examples argrojects alongthe Neretva near Opzen (HR) or on Kupa/Kolpa

(HR andS]).

The construction of two more Danube dams along the BRO border is relativelyimprobable,

since almost the entirevalley isa designatedNatura 2000 area.

In Bulgaria, the entire Maritza valley is subjecto hydropower development plans

The following table shows allprojected HPPs within Natura 2000 areas (rivers are indicated
for better orientation; table may include HPPs dfigher categories cascades with more than
two HPPs have been aggregatgd

Table 3

Country Planned HPP River

BG Ardino Arda

BG Kitnitsa Arda

BG Energy-Chiprovitsi Chiprovska
BG Nikopol - Turnu Magurele Danube
BG Slivka Davidkovska
BG Karlukovo 1 Iskar

BG Kunino Iskar

BG Opletnya Iskar

BG Cherepish Iskar

BG Pesnopoi Malka Arda
BG Galabovo Malka Arda

17




BG Dositeevo Maritza
BG Simeonovgrad Maritza
BG Dimitrovgrad Maritza
BG Krum Maritza
BG Zlatna Livada Maritza
BG Parvomay Maritza
BG Dobri Dol Maritza
BG Govedare and Stamboliyski Maritza
BG Nova Nadejda Maritza
BG Manole Maritza
BG Milevo Maritza
BG Sestrimo Maritza
BG Gabrovitza 1 and 2 Maritza
BG Rila Monastery Rila tributary
BG KresnaCascade Struma
BG Struma 1-3 Struma
BG Pchelina Struma
BG Skrino 4 Struma
BG Skrino 5 Struma
BG Radovets Tundsa
BG Ustrem and Srem Tundsa
BG Yugovska Yugovska
BG/TR Tundsha Tundsa
GR Pigai | HPP Aos

GR Pygai Aoos Hydro Plant Arkoudorema
HR Tisne Stine Cetina
HR Kostanje Cetina
HR Voloder Cetina
HR Bartulovic Cetina
HR Pleici Cetina
HR Mahe Vinalic Cetina
HR Nahe Rumin Cetina tributary
HR Cikola 5 Cikola
HR Cikola 3&4 Cikola
HR Cikola 1&2 Cikola
HR Konavle Croatian coastal catchment
HR Zeleni Vir Curak

HR Dobrenici Dobra
HR Vrbovsko Dobra
HR Molve 2 Drava

HR Molve 1 Drava

HR Barc Drava

HR Donji Miholjac Drava
HR Osijek Drava

HR Mreznica Dretulja
HR Puskaric Korana
HR Krcic 1-6 Krcic

18




HR Bilusica Buk Krka

HR Manojlavica slap Krka

HR Miljacka 2 Krka

HR Krotusa Krotusa
HR Krupa B Krupa
HR Krupa A Krupa
HR Brodarci Kupa

HR Pokuplje Kupa
HR/SI Kaocicin Kupa
HR/SI Dol Kupa
HR/SI Severin Kupa
HR/SI Prilisce Kupa
HR/SI Stankovci Kupa
HR/SI Otok Kupa
HR/SI Bozakovo Kupa

HR Kupcina 1,2 and 7 Kupcina
HR Zeleni Vir Kupica
HR Miskulin 2 Lika

HR Kosin; Lika

HR Senj 2 Lika

HR Caprazlije Livanjsko Polje
HR Ljuta 1 Ljuta

HR Bakici Mreznica
HR Sastavci Mreznica
HR Juzbasic Mreznica
HR Erdelj Mreznica
HR Gorican Mura

HR Kotoriba Mura
HR/SI Mursko Sredisce Mura
HR/SI Podturen Mura

HR Opuzen Neretva
HR Ombla Ombla
HR Pozega Orljava
HR Orljava 1-5 and 7-8 Orljava
HR Ricica Ricica
HR Drenje Sava

HR Precko Sava

HR Strelecko Sava

HR Jasenovac Sava
HR/BA Samac Sava

HR Dizdari Tounijicia
HR Mocro Polje Zrmanja
HR Zegar Zrmanja
HR Berberov Zrmanja
HR Ervenik Zrmanja
HR Zrmanja Zrmanja
HR/SI Bregana 2 and 57 Bregana

19




HR/SI Kupari Cabranka
HR/SI Cabranka 19 Cabranka

Sl Kneza Baca

Sl Mesto Idrijca

Sl Marof Idrijca

Sl Idrijcal-3 Idrijca

Sl Zagradec Krka

Sl Mura 1-8 Mura

Sl Precna Precna

Sl Tacen Sava

Sl Gameljne Sava

Sl Brod Sava Bohijnska
Sl Savinja 2 Savinja

Sl Pohorje Small tributaries to Drava
Sl Kobarid Soca

Sl Kamno Soca

Sl Susek Sopota

Sl Ucja Ucja

Sl Gradisce Vipava

20
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Figure 6: Total hydropower projects in Natura 2000 areas (may include upper categories)
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4.6 Strictly protected areas as well as EMERALDareas, mainly in n on-EU
countries , and hydropower projects

National protected areas have strong pradction and areparticularly relevantin non-EU
countries. Out of the331 HPPs inthose protected areas,26 are operating orunder
implementation and 305 are projected (268 out of which do not overlap with higher
categories).Emerald areasservemainly A O | /E/AE A Eafebdfoy iitlird Natufa20qD
areasin potential EU candidate countries The Emerald networkpartly consistsof already
protected areas but mostly proposed and planned areas.

2,667 km of large riversare locatedin this category.

Significant examples:

Many new projects are plannedn the Kosovo(e.g. onthe Lepenica border river to MK)and in
Serbia along theVisocicaRiver, which originates from Stara Planina (brder region to BG) but
also within Emerald areas in ME, MK and BA. Sometimes entire river valleys, such as the Lim
River valley, are affected by new plans.

Hydropower plants with in strictly protected areasand Emerald siteg(rivers are indicated for
better orientation; table may include HPPs of higher categoriesascades with more than two
HPPshave been aggregated

Table 4

Country Planned HPP River

AL Bradoshnica Bradoshnica
AL Caja Caje/ Bustrica
AL Caje 2 Caje/ Bustrica
AL Dardhe Dardha

AL Gafer Gafer

AL Kaludhi Vjosa

AL Lapaj Caje/ Bustrica
AL Lusna Caje/ Bustrica
AL Shkinak Caje/ Bustrica
AL Radomir 1 Drini i zi tributary
AL Radomir 2 Drini i zi tributary
AL Rapuni 2 Rapuni

AL Vertopit Osum tributary
AL Vukel 1-3 Cem i Vuklit
BA Bjelimici Neretva

BA Crna Rijeka Crna

BA Dabar Trebisnjica

BA Divic Vrbanja

BA Glavaticevo Neretva
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BA Ulog Neretva

BA Gornje Neretva cascade-8 Neretva

BA Hrcavka SH-2 Hrcavkva

BA Hrcavka SH-3 Hrcavkva

BA Jablanica Jablanica

BA MednaSklop Medijanci

BA Nevesinje Nevesinje

BA Staro Selo Crna

BA Ugar 1 Ugar

BA Ugar 2 Ugar

BA Ivik Ugar

BA Vrletna kosa Ugar

BA UgarUsce Ugar

BA Vrilo Suica

KV Bitinja Lepenca

KV Brezovica Lepenca

KV Shterpce Lepenca

KV Lepenci cascade b and 9 Lepenca

KV Brodi cascade 2 Brod

KV Brodi cascade 3 Brod

KV Dragash Radesha

KV Drelgj Lumebardhi i Peja
KV Kugishta Lumebardhi i Peja
KV Shtupeq Lumebardhi i Peja
KV Erenik Erenik

KV Ibar cascade 1 Ibar

KV Ibar cascade 2 Ibar

KV Jasiq Erenik

KV Koznjer Lumebardhi i Decani
KV Mal Erenik

KV Mirusha Drini i bardhe

KV Peja cascade40 Peja

KV Prizreni cascade 18 Lumebardhi i Prizreni
KV Recan Lumebardhi i Prizreni
KV Radac Drini i Bardhe

KV Radesha Radesha

KV Reka e Aliages cascade 1 Reka e Aliages
KV Reka e Aliages cascade 2 Reka e Aliages
KV Restelica cascade-b Restelica

ME Berane Lim

ME Lim (825 AMSL- 645 AMSL) Lim

ME Lim (907 AMSL- 825 AMSL) Lim

ME Mostine Lim

ME Murino Lim

ME Navotina Lim
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ME Krusevo Lim

ME Bioce/Ljesnica Ljesnica
ME Bistrica Bistrica
ME Brskut Mala rijeka
ME Grncar Grncar

ME Kaludra Kaludarska
ME Kruska Kruska

ME Ljutica Tara

ME Tepca Tara

ME Mekote Cehotina
ME Otilovici Cehotina
ME Gradac Cehotina
ME Velje Duboko Mrtvica
ME Zlorecica Zlorecica
MK Babuna Vardar

MK Cebren Crna

MK Jagmurlar Bregalnica
MK Klecovce Kriva Reka
MK Kostur Kriva Reka
MK Pena cascade 2 Pena

MK Pena cascade 3 Pena

MK Topolka 2 Topolka
RS Banjica Nisava

RS Celije Rasina

RS Kupinovo Sava

RS Rsovici Visocica
RS Visocka rzana Visocica
RS Tosin Kamik complex Visocica tributaries
RS Usce Studenica
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Figure 7: Total hydropower projects planned in grictly national protected areas (may includehigher
categories)
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