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The Krka River catchment
- Spring: 222 m a.s.l.
- Area: 2500 km 2

- Length: 53 km
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CONTENTS OF RBMP

WFD (2000/60/EC, Annex VIII)

Water Act (NN150/05, Article 21)
WFD + identification and fulfillment of: water suppl y, flood protection 
and watercourse regulation requirements

Water management related EU Directives (more than 3 0):
- Directives listed in WFD Annex VI
- Dangerous substances directive and 7 daughter dire ctives
- …

Technical guidance documents (14 documents)
developed by EU in order to assist elaboration of R BMP

Croatian national legislation
elements harmonized with EU
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CHAPTER 1. General description and characteristics 
of the river basin

1.1 Surface waters
1.1.1 Surface water bodies
1.1.2 Inland surface waters

1.1.2.1 Typology, referent conditions and class 
boundaries

1.1.2.2 Present ecological status
1.1.2.3 Present chemical status

1.1.3 Transitional and coastal waters
1.1.3.1 Typology, referent conditions and class 

boundaries
1.1.3.2 Present ecological status
1.1.3.3 Present chemical status

1.2 Groundwaters
1.2.1 Groundwater bodies
1.2.2 Present quantitative status
1.2.3 Present chemical status



COASTAL WATERS (2 types)
Descriptors:
- Salinity
- Temperature
- Depth

TRANSITIONAL WATERS (3 types):
Descriptors:
- Salinity
- Substratum

INLAND WATERS (10 types):
Descriptors:
- Altitude
- Discharge
- Geology
- Landscape

SURFACE WATER TYPES
defined by PMF-Zagreb 

and IOR-Split
(15 water types)



INLAND WATERS:
HR01131 – Kanjon Godu� e
HR01132 –Godu� a uzvodno od 

La� evaca s pritocima
HR0114 – Visova� ko jezero
HR01141 – Kanjon � ikole
HR01142 –� ikola u Petrovom polju
HR01143 – Vrba
HR0115 – Kanjon Krke
HR0116 – Krka kod Knina
HR011611 – Butišnica nizvodno od HE 

Golubi�
HR011612 – Butišnica uzvodno od HE 

Golubi�
HR0116111 – Radljevac
HR01162 – Orašnica
HR01163 – Kosov� ica
HR0117 – Krka uzvodno od uš� a 

Kosov� ice
HR0118 – Kr� i�

TRANSITIONAL AND COASTAL 
WATERS:
HR01 – Šibenski kanal
HR0111 – Ju�ni dio Šibenskog zaljeva
HR0112 – Sjeverni dio Šibenskog zaljeva
HR0113 – Prokljansko jezero
HR0113A – Krka kod Skradina
HR0114A – Krka nizvodno od Skradinskog 

buka
HR012 – Zaljev Morinje

SURFACE WATER 
BODIES

(22 water bodies)



Chlorophyll-a
Eutrophication of Šibenik port 
and Mandalina bay

Bacteria, BOD-5, Saprobic index
Increased concentration of 
ammoniac and total nitrogen 

BOD-5, COD, Total P
Increased concentration 
of ammoniac, nitrites, 
nitrates and total N

BOD-5, COD, Saprobic 
index
Increased concentration 
of ammoniac, nitrites, 
nitrates, total N and total P

BOD-5, COD, Saprobic 
index, total P

BOD-5
Increased concentration of nitrates and
total N

Present ecological status of 
surface waters
(Class boundaries defined by 
PMF-Zagreb and IOR-Split)

High

Good
Moderate

Good ecological 
potential

“Problematic”
water bodies

ALL WATER BODIES 
HAVE GOOD CHEMICAL 

STATUS



HR546 – Gornji tok Krke
HR547 – Sliv Šimi� a vrela
HR548 – Sliv izvora Krke i Kr� i� a
HR549 – Sliv Lopuškog vrela i 

Kosov� ice
HR553 – Sliv izvora Torak i Jaruga
HR550 – Sliv � ikole
HR551 – Sliv izvora Miljacke
HR552 – Sliv Roškog slapa i 

Kali� kog kuka
HR554 – Sliv Prokljanskog jezera
HR555 – Sliv Kov� e i Litnog
HR556 – Pirovac – Vodice

?

GROUNDWATER 
BODIES

defined by HGI-Zagreb
(11 bodies)

ALL GROUNDWATER 
BODIES HAVE GOOD 

CHEMICAL AND 
QUANTITATIVE STATUS



CHAPTER 6. Significant pressures and impacts of 
human activity

6.1. Point source pollutions
6.1.1. Urban waste waters
6.1.2. Industry
6.1.3. Waste management
6.1.4. Fish farms
6.1.5. Open pit mining
6.1.6. Other point source pollutions

6.2. Diffuse source pollutions

6.3. Water abstractions

6.4. Water flow regulations

6.5. Morphological alterations

Significant pressures

Pressure contributes to an 
impact that may result in the 
failing of an objective



CRITERIA FOR IDENTIFICATION OF SIGNIFICANT PRESSURE S

BASIC CRITERIA:
Obligations from EU legislation
(Pressure is insignificant if there is 
no obligation resulted from EU 
legislation)

Point source pollution:
- Urban Waste Water Treatment 
Directive 91/271/EEC, 
- Integrated Pollution Prevention 
Control Directive 96/61/EC, 
- European Pollutant Emission 
Register Decision 2000/479/EEC, 
- Dangerous Substances 
Directive 76/464/EEC 
- Surface Water Abstraction for 
Drinking 75/440/EEC. 

Diffuse source pollution:
- Nitrates Directive 91/676/EEC, -
Plant Protection Products Directive 
91/414/EEC, 
- Directive concerning the placing 
of biocidal products on the market 
98/8/EC 
- Surface Water Abstraction for 
Drinking 75/440/EEC

Pressures Thresholds 
 

Criteria 
according to 

No treatment or with 
primary treatment 

>2000 PE Municipal waste 
waters 
 At least secondary 

(biological) treatment  
>10000 PE 
 

Organic biodegradable load 
Industrial sectors in UWT Directive 
91/271/EEC, Annex III 

>4000 PE (BOD5 87600 kg/year) 

UWT Directive 
91/271/EEC 

Total nitrogen >50000 kg/year 
Total phosphorus >5000 kg/year 

As and compounds  total, as As >5 kg/year 
Cd and compounds  total, as Cd >5 kg/year 
Cr and compounds  total, as Cr  >50 kg/year 
Cu and compounds  total, as Cu >50 kg/year 
Hg and compounds total, as Hg >1 kg/year 
Ni and compounds  total, as Ni  >20 kg/year 
Pb and compounds total, as Pb >20 kg/year 

Metals and 
compounds 
 
 

Zn and compounds total, as Zn >100 kg/year 
Total organic carbon as total C or COD/3 >50000 kg/year 
Phenols as total C >20 kg/year 
Other compounds listed in EPER 
Decision 2000/479/EEC 

2000/479/EEC, Annex A1 

EPER Decision 
2000/479/EEC 
 

Industrial direct discharge 
Activities listed in IPPC Directive 
96/61/EEC 

Production capacities or outputs according to 
96/61/EEC, Annex I 
 

IPPC Directive 
96/61/EEC 

Substances from the list of priority 
substances 2001/2455/EC and the list II 
of dangerous substances 76/464/EEC 

Any load Expert opinion 

Storm water / combined wastewater 
discharges 

Drainage area >1000 ha 

Water abstraction Maximal abstraction >50 l/s 

Expert opinion 
(LAWA 
screening tool) 

Water flow regulations and 
morphological alterations 

Individually 

Agriculture Agricultural land >1000 ha 

Expert opinion 

 



Point source pollutions
(37 polluters in CW register

only 3 significant)

Urban waste waters
(9 municipalities > 2000PE)

Šibenik

Drniš

Knin



Water flow regulations, waste 
management and open pit 
mining
(According to County physical plan)

HYDROPOWER PLANTS:

Existing
Predicted

Existing

Predicted
LANDFILLS:

OPEN PIT MINING:

Investigated 
areas

Existing



Existing and predicted 
water abstractions
(Groundwater bodies and surface 
waters designated for abstraction)

Strategic reserves

Other 
groundwaters

GROUNDWATER 
BODIES:

Predicted

Existing



CHAPTER 8. Environmental objectives and at risk 
analyses

8.1 Environmental objectives

8.2 At risk analyses
8.2.1 Surface waters
8.2.2 Groundwaters



ENVIRONMENTAL OBJECTIVES

1. Preliminary objectives (explicitly defined by WFD-a, Article 4)

Water body type Objective

Surface Water 1. To prevent deterioration of status surface water bodies.

2. To protect, enhance and restore all bodies of su rface water with the aim of 
achieving good ecological status in all surface water bodies and good ecological 
potential in all artificial and heavily modified waters.

3. To progressively reduce pollution from priority substances and progressively 
cease or phase out discharges and loses of priority  hazardous substances within 
two years.

Groundwaters 1. To prevent or limit the input of pol lutants into groundwater, and prevent 
deterioration of the status of all groundwater bodies.

2. To protect, enhance and restore all bodies of gr oundwater with the aim of 
achieving good groundwater status and ensure a balance between abstraction and 
recharge .

3. To progressively reduce pollution of groundwater s and reverse any upward trends 
in pollutant concentrations in groundwater from human activity.

Protected areas Achieve compliance with any relevant standards and objectives specified in the 
Community legislation under which the individual pr otected areas have been 
established.

2. More detailed environmental objectives for each water body were 
not specified by the plan



AT RISK ANALYSES

Under the WFD, the assessment of impacts of the ide ntified significant 
pressures, relates to both the likelihood that the surface waters body will fail t o 
meet environmental objectives , as well the threat of the ‘status’ of surface water 
bodies to the identified pressures. 

Because of the lack of necessary information, it wa s not possible to provide a 
reliable assessment of the real impacts.

SURFACE WATERS:

��� � At risk
��� � Probably at risk
��� � Not at risk

GROUNDWATERS (proposal from the study of HGI - Zagreb):

��� � At risk
��� � Probably at risk
��� � Probably not at risk
��� � Not at risk



SURFACE WATERS
(results of at risk analysis)

At risk:
none

Probably at risk:
6 water bodies

Not at risk:
16 water bodies

Eutrofication 
sensitive areas

Shellfish growing 
area

Nacionalni park Krka



At risk:
none

Probably at risk:
none

Probably not at risk:
1 groundwater body

Not at risk:
10 groundwater bodies

HR553 – Aquifer of Torak and 
Jaruga springs
Vulnerable geology
Waste waters of Drniš town, waste 
disposal sites, open pit mining sites

GROUNDWATERS 
(results of at risk analysis)



CHAPTER 7. Monitoring networks

7.1 Present hydrological monitoring networks

7.2 Present water quality monitoring networks
7.2.1 Water quality monitoring of inland surface wa ters 
and springs
7.2.2 Water quality monitoring of transitional and 
coastal waters 
7.2.3 Waste waters monitoring
7.2.4 Bathing waters monitoring
7.2.5 Shellfish waters monitoring
7.2.6 Drinking waters monitoring
7.2.7 Fresh water fish water monitoring

7.3 Monitoring program
7.3.1 Hydrological monitoring program
7.3.2 Monitoring of groundwater quantitative and 
qualitative status
7.3.3 Surface water quality monitoring program



EXISTING HYDROLOGICAL 
MONITORING NETWORK
(Active and abandon stations)

Shortfall:
1. Several monitoring 

stations have not been 
restored after the war

2. Insufficient monitoring of 
springs

Active limnigraphs
Abandon limnigraphs
Abandon no gadget



HYDROLOGICAL 
MONITORING NETWORK
(Proposed network)

Watercourses
Springs



Hidrološki parametri 
Šifra u BHP Naziv postaje Vodotok / izvor 

Vodostaj Protok Temperatura 
Napomena 

7240 TOPOLJE MOST Krka + + + Uspostava monitoringa temperature 

7037 KNIN Krka +  + Nastavak postoje� eg monitoringa 

7195 MARJANOVI� I Krka + +  Nastavak postoje� eg monitoringa 

7047 MILJACKA Krka + +  Nastavak postoje� eg monitoringa 

7311 NACIONALNI PARK Krka + +  Nastavak postoje� eg monitoringa 

7095 SKRAD.BUK GORNJI Krka + + + Nastavak postoje� eg monitoringa 

7186 DRAGAŠ  Butišnica + +  Nastavak postoje� eg monitoringa 

7302 KLINAC Butišnica + +  Nastavak postoje� eg monitoringa 

7173 A� IMOVI � I Radljevac + +  Ponovna uspostava monitoringa  

7005 BULIN MOST Butišnica-
Radljevac 

+ +  
Nastavak postoje� eg monitoringa 

7155 KR� I�  Kr� i�  + + + Ponovna uspostava monitoringa 

7182 PREGRADA Kr� i�  + + + Ponovna uspostava monitoringa 

7306 KALDRMA Kosov� ica + +  Nastavak postoje� eg monitoringa 

7528 KOVA� I�  Orašnica + +  Ponovna uspostava monitoringa 

7184 DRNIŠ � ikola + + + Nastavak postoje� eg monitoringa 

7242 KLJU� ICE � ikola + +  Nastavak postoje� eg monitoringa 

7207 RU�I �  � ikola + + + Nastavak postoje� eg monitoringa 

7169 LA� EVCI Godu� a + +  Nastavak postoje� eg monitoringa 

7230 VUKŠI�  Krivac + +  Ponovna uspostava monitoringa 
 ŠIMI� A VRELO Šimi� a vrelo + + + Uspostava monitoringa* 
 LOPUŠKO VRELO Lopuško vrelo + + + Uspostava monitoringa* 
 IZVOR MILJACKA Izvor Miljacka + + + Uspostava monitoringa* 
 VELIKI TO� AK Veliki to � ak + + + Uspostava monitoringa* 
 IZVOR � IKOLE Izvor � ikole + + + Uspostava monitoringa* 
 CRNO VRELO Crno vrelo + + + Uspostava monitoringa* 
 TORAK Torak + + + Uspostava monitoringa* 

*  Uspostava monitoringa pod uvjetom financijske prihvatljivosti tehni� kog rješenja 

HYDROLOGICAL MONITORING PROGRAMME



National water quality 
monitoring program

LBA program
(Land Based 
Activities)

Program Vir-Konavle (1976 ��� � )
Program Jadran (1998 ��� � )

SURFACE WATER QUALITY 
MONITORING NETWORK
(Existing)

Shortfall:
Water quality monitoring 
is not compatible with the 
hydrological monitoring



Control of transboundary 
groundwaters

Control of water quality 
entering NP Krka

Control of quality of 
waters which are 
“possible at risk”

Control of coastal 
waters

SURFACE WATER QUALITY 
MONITORING NETWORK
(Proposed network)

Surveillance

Surveillance and operational



Postaja 
Skupina 
pokazatelja Pokazatelj Krka  

Topolje 
Krka 

Marjanovi � i 
� ikola 

Klju � ice 
Visova � ko 

jezero  
Prokljansko 

jezero 
Šibenski zaljev 

(ju�ni dio) 

Šibenski kanal 
(ulaz u Šibenski 

zaljev) 

Zaljev 
Morinje 

Fitoplankton  2x 2x 2x 4x  4x  4x  4x  4x  
Ostala vodena flora  2x  2x  2x  4x  4x  4x  4x  4x  
Makro beskralje�njaci 2x  2x  2x  4x  4x  4x  4x  4 x  
Ribe 2x 2x 2x 4x 4x 4x   

Biološki 
parametri 

Mikrobiološki 12x 12x 12x 12x 12x 12x 12x 12x 
Temperatura  12x 12x 12x 12x 12x 12x 12x 12x 
Re�im kisika 12x 12x 12x 12x 12x 12x 12x 12x 
Salinitet 12x 12x 12x 12x 12x 12x 12x 12x 
Hranjive tvari  12x 12x 12x 12x 12x 12x 12x 12x 
Acidifikacija 12x 12x 12x 12x 12x 12x 12x 12x 
Prioritetne tvari 12x 12x 12x 12x 12x 12x 12x 12x 

Fizi � ko-kemijski 
parametri 

Ostala zaga� ivala 4x 4x 4x 4x 4x 4x 4x 4x 
Hidrološki re�im kontinuirano kontinuirano kontinui rano kontinuirano     
Kontinuitet rijeke 1x 1x 1x      

Hidromorfološki 
parametri 

Morfološki uvjeti 1x 1x 1x 1x 1x 1x 1x 1x 

 

Postaja Skupina 
pokazatelja Pokazatelj Krka 

Marjanovi � i 
� ikola 

Klju � ice 
Visova � ko 

jezero  
Prokljansko 

jezero 
Šibenski zaljev 

(ju�ni dio) 
Fitoplankton    3 mj. 3 mj. 3 mj. 
Ostala vodena flora  1 god.  1 god. 1 god. 1 god. 
Makro beskralje�njaci 1 god.   1 god. 1 god. 1 god. 
Ribe    1 god. 1 god. 1 god. 

Biološki 
parametri 

Mikrobiološki 1 mj. 1 mj. 1 mj. 3 mj. 3 mj. 
Temperatura  1 mj. 1 mj. 1 mj. 3 mj. 3 mj. 
Re�im kisika 1 mj.  1 mj. 1 mj. 3 mj. 3 mj. 
Salinitet 1 mj. 1 mj. 1 mj. 3 mj. 3 mj. 
Hranjive tvari  1 mj. 1 mj. 1 mj. 3 mj. 3 mj. 
Acidifikacija 1 mj. 1 mj. 1 mj. 3 mj. 3 mj. 
Prioritetne tvari *  1 mj. 1 mj. 1 mj. 3 mj. 3 mj. 

Fizi � ko-kemijski 
parametri 

Ostala zaga� ivala *  3 mj. 3 mj. 3 mj. 3 mj. 3 mj. 
Hidromorfološki 
parametri Hidrološki re�im kontinuirano kontinuirano kontinui rano   

 

WATER QUALITY MONITORING PROGRAMME

Survaillance monitoring (one year during the period covered by the plan)

Operational monitoring (continuously during the period covered by the plan)



CHAPTER 10. Programmes of measures

10.1 Measures required to implement Community 
legislation

10.2 Promotion of efficient and sustainable water u se 
and achievement of costs recovery

10.3 Protection of waters intended for human 
consumption

10.4 Controls on abstraction and impoundment of wat er

10.5 Controls on point source discharges
10.5.1 Generally
10.5.2 Controls on point source discharges from 
households and tourism
10.5.3 Controls on point source discharges from ind ustry



10.6 Controls on diffuse pollution

10.7 Direct discharge to groundwater

10.8 Priority and dangerous substances

10.9 Accidental pollution

10.10 Controls on artificial recharge or augmentati on of 
groundwater bodies

CHAPTER 10. Programmes of measures



MEASURES:

Basic measures (WFD, Article 11)
(Obligatory implementation)

Supplementary measures (WFD, Annex VI, Part B)
(Recommended implementation)

Pilot project:
Basic measures were implemented exclusively
Exception: codes of good practices for agriculture

Majority of measures anticipated by WFD require ade quate national 
legislative background. Because of the lack of this  background and 
mechanisms for implementation, some of the measures  anticipated by 
this plan have only a declaratory character.



ANTICIPATED MEASURES

� Reduction of water losses from water supply systems  to the 
acceptable level of 15-20%

Priority: Šibenik water supply company (in order to  prolong the 
abstraction of water from Visovac Lake)

� Management improvement in water supply companies

��� � Definition of new distribution areas

��� � Integration of water supply companies into regional  water 
supply companies

��� � Introduction of economic prices of water uses

� Implementation of “polluter pay principal” to indust ry and 
agriculture



� Providing of alternative water sources for the wate r supply systems 
supplied only from one source and establishing sani tary protection 
zones for these alternative sources. 

� Bilateral agreement with B&H about protection of Ši mi � a vrelo spring. 
Initiation of water quality monitoring in the area of swallow-holes in 
Paši � a polje (control on transboundary waters). 

� Proclamation of sanitary protection zones for Visov ac Lake

� Definition of biological minimum flows for the rive r sections 
downstream of: HPP Golubi � , HPP Miljacka, HPP Roški slap and HPP 
Jaruga.

��� � HPP have been active for a long time but biological  
minimum flows have not been officially defined as we ll as 
adequate studies for definitions
��� � NP Krka and Ministry of Environment Protection is r esponsible 
for definition of biological minimum flows inside N P



� New sewer systems and waste water treatment plants

Priority: municipalities endangering water quality in NP Krka

� Controls on pollution from agriculture in vulnerable  zones by 
definition and implementation of “codes of good agr icultural practice”

AGGLOMERATION POPULATION  
(PE) 

LEVEL OF 
TREATMENT 

RECIPIENT TIME LIMITS FOR 
REALIZATION 

BILICE 3.000 III PROKLJAN LAKE  
DRNIŠ 10.000 III � IKOLA RIVER  
KISTANJE 3.000 III UNDERGROUND  
KNIN 40.000 III KRKA RIVER  
SKRADIN 4.500 III KRKA RIVER  
ŠIBENIK 200.000 II OPEN SEA  
VODICE 40.000 II OPEN SEA  
ZATON 3.000 III PROKLJAN LAKE  

 



CHAPTER 12. Summary of public information and 
consultation measures
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Total: 23 
stakeholders



No. Date Stakeholders Topics

1. 15.06.2005. NP “Krka”, County, City Šibenik, Knin, 
Drniš, Center for Enterprising, 

Generally about the 
Project and OPP 
principles

2. 14.12.2005. NP “Krka”, County, City Šibenik, Knin, 
Drniš, Center for Enterprising, Croatian 
Institute for Agriculture advising Service, 
"Vodovod i odvodnja" Šibenik, "Rad" 
Drniš

Discussion on Baseline 
Scenario

3. 28.03.2006. NP “Krka”, "Vodovod i odvodnja" 
Šibenik, „Hidro-watt“, HEP

Biological minimum flow 
along the Krka River

4. 28.06.2006. County, „Hidro-watt“, NP “Krka”, 
Center for Enterprising, "Rad" Drniš, 
"Vodovod i odvodnja" Šibenik, Croatian 
Institute for Agriculture advising Service, 
Eco associations “Morza”, and “Krka”

Final presentation of 
RBMP

Stakeholder meetings



EVALUATION

Pilot was successful from several aspects:

��� � Education (project team, stakeholders, …)

� Showing how to implement WFD and with what conseque nces
� Establishing working relationships needed for the f ormal planning 
process
� Identification of additional data required for the formal planning

� Identification of expert needs for the formal plann ing



EVALUATION

The pilot did not lead to a complete river basin ma nagement 
plan since some essential prerequisites were lackin g:

��� � Support of national legislation

��� � Information regarding priority substances and biolog ical 
parameters needed to assess the real need for measu res

��� � Information regarding economic indicators and parame ters which 
are needed to fulfill a meaningful economic analysi s, 

� Validated water typology and related class boundari es
��� � Officially designated protected areas

��� � Sectoral future projections

��� � Explicit definition of the roles and tasks of the n ational and 
regional level in making RBMP


