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1. Water Resour ces Management in National-regional level (Croatia)

1.1 Institutional framework for water resows ceanagement

Water management works comprise a number wfitees ranging from legislation

activities to organisation of immediate managemamd monitoring of the water system
status.
The authorized and responsible leaders of suchitaesi are: Croatian Parliament, National
Water Council, Croatian Government, Ministry of Reml Development, Forestry and Water
Management, as well as other state administratiganisations, local and regional self-
government units and Hrvatske vode as the compaalgarge of water management.

The National Water Council (appointed by the CranatParliament) is a body established to
harmonize various interests and to examine systemsaties related to the water management
area at the highest level. The broadest adminigrauthority in water management belongs
to the Ministry of Regional Development, ForestndaVater Management, within whose
framework function the Water Management Directorated the Water Policy and
International Projects Directorate. The Ministry Begional Development, Forestry and
Water Management perform administrative and sinaiguert tasks, in particular:

(i) Water policy and strategic planning;

(i) Monitoring of the status, implementation afmainistrative and inspection supervision;

(iif) Preparation of laws and regulations;

(iv) Provision of financial means to fund the aites in the field of water management;

(v) Decision-making in single important cases addpting decisions of second instance in
cases already decided upon by other bodies.

Apart from the Ministry of Regional Development,réstry and Water Management as the
primary leader of administrative affairs, some\atiés have been downscaled to the scope of
other state administrative organisations such les:Ministry of Environmental Protection,
Physical Planning and Construction, the MinistryCafiture and the Ministry of Health and
Social Care. Units of local and regional self-gomeent are authorized and responsible for
water issues within their territories.



A =
Do = ARy

oI Courdeed by
Jointly for our common future agencija za ruraLni razvo) Istre ELURCPEAN LINION

Croatian Parliament - ----| Mational Water Council

Croatian Government A
Organisations

State Administrative ‘H

Ministries

Ministry of Regional Development,
Forestry and Water Management

——

— .
Water Management Water Policy and
Directorate International Projects

Directorate

Fublic Institutions ‘H

and Companies
owned by Croatia

L ] Hrvatske vode
Croatian Water Management Company

Picture 1: Water management within the state organisation
Source: Water Management Strategy (2009-2038)

Hrvatske vode is the legal person in charge of watanagement. The company was
established by the Water Act, which represents ttieed of incorporation, for "permanent
and unimpeded performance of public services anheroactivities of water management
within the scope defined by the plans and in linghvhe financial means."” These are in
particular: preparation of groundwork as the badisvater policy creation, preparation of
programmes, plans and other acts representingatie for providing sufficient quantities of
suitable water for various intended uses, protactd water from pollution, regulation of
watercourses and other waters and protection frdverae effects of water, investment and
other tasks applied to carry out these plans andrammes, implementation of measures
ensuring rational use of water, protection of wated protection from flooding and other
adverse effects of water. Hrvatske vode are operan the whole territory of Croatia and
cover all river basin districts and river basinpaft from the central departments in Zagreb,
the company is organised in five water managemeévisions further divided in water
management subsidiaries for various river basitridis.
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Picture 2: Territorial Organisation of Croatian Water Res@src
Source: Water Management Strategy (2009-2038)

In accordance with the provisions of the Water Ao, territory of the Republic of Croatia is,
for water management purposes, divided into 4 rbasin districts, namely: the Sava river
basin district, the Drava and Danube river bassiridt, the littoral and Istrian river basin
district and the Dalmatian river basin district.eTRecision on setting out a river basin district
takes into consideration, apart from minor exceptivatersheds of the Sava, Drava and
Danube and the Adriatic Sea. Lower water manageteentbrial units are the river basins. A
river basin, as part of a river basin district, @uises one or more basins of smaller
watercourses which, due to the interlacing of waelicy, constructed water system and
economic requirements, ensure single water managenide territory of Croatia is
organised in 34 river basins managed by 32 wateragement subsidiaries plus the Water
Management Department for the river basin distfdhe City of Zagreb. Table 1 shows the
vertical division of water protection competencasational level.
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Table 1: Vertical division of water protection competencies

LEVEL TASK/RESPONSIBILITIES DESCRIPTION
Central state | 1) construction of treatment plants with a popolatquivalent greater than 50,000,
administration | 2) implementation of measures of protection aggmom international agreements
and conventions, 3) implementation of recovery gldar cases of " grade
pollution; 4) resolving pollution issues by washioigthe roads and soil of national
Regional level | importance
1) construction of treatment plants with a popolatquivalent between 10,000 and
Local leve 50,000, 2) water protection measures from washurigod roads, soil, erosion and
similar

1) construction of treatment plants with a popolatequivalent not greater than
10,000, 2) implementation of recovery plans foresasf £' grade pollution T

Source: "Environmental protection programme for the IstrRegion” (including the Environmental
Status Report")

1.2. Reference laws

The Constitution of the Republic of Croatia specifies waters as common good of special
interest together with the sea, air space, mineeallth, land, forests and other goods and
natural resources. The field of water is dealt whiaWater Act (OG 107/95, 150/05), which
"governs the status of the water and water ressung@nner and conditions for water
management, organisation and performance of jobbsamks dedicated to water management;
basic requirements for performance of water manageactivities; competencies and duties
of state administration entities and other stamgaoisations, and other issues pertinent to
water management.” Funding of water managemenivsrged by thé&Vater Management
Funding Act (OG 107/95, 19/96, 150/05).

The above listed basic acts are elaborated thrauigihge number of subordinate legislation
(regulations, ordinances, decisions). Among thdma,following are the most pertinent in the
field of water protection:Water Classification Regulation (OG 77/98); Hazardous
Substances in Water Regulation (OG 78/98); Ordinance on limit values of indicators of
hazardous and other substances in waste water (OG 40/99, 06/01, 14/01); Regulation on
defining areas of sanitary protection of water sources (OG 55/02); and Decision on
drainagein towns and municipalities (Art. 75 of the Water Act).

Apart from the fundamental acts, particular prauisi relating to water can be found in laws
and regulations governing other legal areas. Wartantioning are: Environmental
Protection Act (OG 82/94, 128/99), some of whose provisions relate to water as qortant
element of environmenNature Protection Act (OG 70/05, 139/08) dealing withprotection

of water and land ecosystems and biodivergitytection from Natural Disasters Act (OG
73/97 and 174/04), concerning flooding, erosion disasters and acdatmon of ice in
watercoursesAct on Inland Navigation (OG 19/98, 151/03 and 138/06)), prescribing
powers and duties with regard to opening and mgrloh inland waterways and their
technical maintenancéltility Services Act (OG 36/95, 70/97, 128/99, 57/00, 129/99, 59/01,
26/03-consolidated text, 82/04 and 178/04) containing provisions on utility activities
regarding drinking water distribution system andstgavater drainage and treatment system.
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In the planning process domains of competence meistespected as set by tRbysical
Planning and Building Act (OG 76/07, 38/09), Forest Act (OG 140/2005), Agricultural
Land Act (OG 152/08, 153/09, 21/10), Land Expropriation Act (OG 9/94, 35/94, 112/00,
114/01, 79/06), Fresh-Water Fisheries Act (OG 106/01), Energy Act (OG 68/01, 177/04,
76/07, 152/08) and other.
The issue of mineral and geothermal waters whichlm used as a source of mineral raw
materials or whose accumulated heat can be usednfengy purposes is governed by the
Mining Act (OG 27/91, 92/94, 35/95, 114/01, 190/03). The procedures of defining reserves
of mineral raw material of this type are carried imucompliance with the regulations adopted
by the Ministry of Economy, Work and Entrepreneiyssh

Planning documents

Act on Amendments to the Water Act provides thep#da of theWater Management
Strategy which is the fundamental planning document forewanhanagement at national
level. The Strategy is adopted by the Croatiani&#adnt. Each river basin district must then
adopt water district management plans which arebtme for water management of river
basin districts, must be in compliance with the &/dflanagement Strategy and are adopted
by the Croatian Government every 6 years. The WM#Tagement Plan is the executive and
planning document used as the basis for colledttiogme and settling expenditures necessary
to accomplish activities and measures; it must rbecampliance with the basin district
management plans and is adopted by the ManagemeatdBof the Croatian water
management company Hrvatske vode for a period efyear.

The priority and permanent task of water managemectl self-government and utility
companies is to put every effort into preparingjgets, strengthening institutional capacities,
carrying out organisational adjustments and pregarielevant applications to increase
absorption capacities to the highest possible lagdbackground for the future cohesion and
structural funds and to take the advantage of tfalable grant money intended for the
development of the water and utility services isfracture in the country and thus accelerate
the completion of development aims defined by ttiat&gy.

I nternational Framework

Due to its position, Croatia has always been bdormboperate in area of water management
with the neighbouring countries and wider interoaél surroundings. International
cooperation is governed by international contraotsventions and agreements stipulated in
the area of water, which have been incorporated the legal framework for water
management in Croatia.
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Picture 3: Regional hydrologic qualification of Croatia
Sour ce: Water Management Strategy (2009-2038)

International conventions and agreements signedratified by the Republic of Croatia
concerning the implementation of: integral managenué river basin districts, planning of
measures and construction of water structures aordance with the international water
legislation, are important to accomplish sustaieatter management in Croatia.

The problems related to the protection and usagevaier are mainly governed by the

following documents:

» Convention on the protection and use of transtagnwatercourses and international lakes
(The Helsinki Convention, 1994) and the relativet®col onWater andHealth,

» Convention for the Protection of the Mediterramé&®ea against Pollution (The Barcelona
Convention, 1993) and the relative: Protocol foe firotection of the Mediterranean Sea
against pollution from land-based sources,

» Convention on cooperation for the protection auwstainable use of the river Danube
(Convention for the protection of the Danube, 198&]J the relative Joint Action Plan 2000 -
2005,

» Framework Agreement on the Sava River Basin dre relative Navigation Regime

Protocol.
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As candidate country for the EU membership, theuRkp of Croatia is liable to harmonise
the national legislation with the EU acquis commuaae. An extremely important
document, which sets out the operational framewarkhe area of water policy, is the
Directive 2000/60/EC establishing a framework fan@nunity action in the field of water
policy (Water Framework Directive).

Apart from harmonisation with the Water Frameworkebtive, the national legislation is
harmonised with other water directives:
1. Council Directive 91/271/EEC concerning munitigalid waste-water treatment - the

Directive requires the collection and treatmentvate water within short terms (depending
on the sensitivity of the area) in all agglomenasiovith a p.e. of more than 2000;

2. Council Directive 91/676/EEC concerning the potiobn of waters against pollution

caused by nitrates from agricultural sources (Theatés Directive) — requires designation of
nitrate vulnerable zones affected by pollution ealsy nitrates from agricultural sources and
promotes good agricultural practice;

3. Directive 2006/11/EC on pollution caused bytaierdangerous substances discharged into
the aquatic environment — requires establishmera 6§t of dangerous substances whose
discharge into natural recipients is prohibitediraited, and control measures.

4. Directive 2006/118/EC on the protection of grdwater against pollution and deterioration
— establishes special measures Directive, meadorgzevent and control groundwater
pollution and is aimed towards protection from detation of all bodies of ground water.

5. Directive 75/440/EEC concerning the quality reegl of surface water intended for the
abstraction of drinking water in the Member State®quires monitoring of the quality and
division into categories of surface waters intehfle human consumption and the relative
methods of purification in order to ensure safetydonking water. Directive 79/869/EEC
concerning the methods of measurement and freqeeotisampling and analysis of surface
water intended for the abstraction of drinking wate defines reference methods of
measurement and frequencies of sampling and asdtysihe prescribed quality indicators.

6. Directive 98/83/EC on the quality of water irded for human consumption (Drinking
Water Directive) — sets limit and standard valueguality and control of water intended for
human consumption (water supplied from a wateritigion network, water used for food-
production undertaking for the manufacture, proogsgreservation or marketing).

7. Directive 2006/7/EC concerning the managemerttathing water quality — sets quality
and monitoring provisions regarding the water usedbathing and recreational activities.
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8. Directive 2006/113/EC on the quality required sifellfish waters (Shellfish Water
Directive) — prescribes designation of coastal &radsitional waters needing protection or
improvement in order to support shellfish life agrdwth, and values for the parameters and
monitoring measures.

9. Directive 2006/44/EC on the quality of fresh &ratneeding protection or improvement in
order to support fish life (Fish Water Directive)prescribes designation of salmonid waters
and cyprinid waters, and values for the parametedsmonitoring measures.

10. Directive 2007/60/EC on the assessment and geament of flood risks (Flood Directive)
— prescribes the undertaking of a flood risk ageess$ and establish and implement flood risk

management plans.

The water protection is also governed by a rangdirgctives regarding the protection of
nature and environment in general:

* Directive 79/409/EEC on the conservation of vilcds (Wild Birds Directive);

* Directive 92/43/EEC on the conservation of ndtinabitats and of wild fauna and flora
(Habitat Directive);

* Directive 96/61/EC concerning integrated pollatfmrevention and control (IPPC Directive);
* Directive 86/278/EEC on the protection of the iemvment, and in particular of the soil,
when sewage sludge is used in agriculture (Sewhgkg& Directive);

* Directive 91/414/EEC concerning the placing odml protection products on the market
(Plant Protection Product Directive);

» Directive 98/8/EEC concerning the placing of i@t products on the market (Biocides
Directive);

» Directive 96/82/EC on the control of major-aceitiehazards involving dangerous

substances (Seveso | Directive).

The so-called horizontal directives are also relewa water management as these prescribe
general rules to be followed in planning and impdetation of all projects and programmes:

* Directive 85/337/EEC on the assessment of theceffof certain public and private projects
on the environment (EIA Directive);

* Directive 2001/42/EC on the assessment of theceffof certain plans and programmes on

the environment (SEA Directive);

10
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» Directive 2003/4/ECon public access to environmental information (Emwmental
Information Directive);

* DIRECTIVE 2003/35/EC providing for public parpztion in respect of the drawing up of
certain plans and programmes relating to the enment (Public Participation Directive).

1.3. Pilot area knowledge (undertaken studieg] Bekveys)

The Istrian region represents a pilot area wheseeld. WATER Project is to be implemented.
The water supply from public systems in the Istiiagion (comprising the water companies
Vodovod Pula, Vodovod Labin, Istarski vodovod BuzefSI Butoniga) covers over 95% of

the population of the region and can be graded eay satisfying, considering that the

Croatian average is about 70%. The mean consumgtioater per capita is somewhat above
100 l/day.

The non-compliances include the poor quality of wWeter caused by inattention, overage
transport and distribution network before treatrmeemd, sometimes, after treatment.

e ' \ .;.i‘.;v.a..
Jc A
Vadan Mariiama {F"_/ \/

Picture 4: Water supply areas in the Istrian Region: WatgpBuLine Buzet | Water Supply Line
Labin | Water Supply Line Pula | Water Supply Linda — The City of Pula
Source: Public Health Agency of the Istrian Region, wwvyzzz hr

The coverage of the region with organised wastemadrtainage system is between 45% and
65% (depending on the area), as in the rest oftfatoBhere is a large discrepancy between
water supply and waste water drainage system cgeefidis fact is extremely adverse for the

11
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environment as water supply without a proper digenaf waste water means a multiple
increase of uncontrolled disposal of untreated avastter into the environment. The lack of
an adequate waste water drainage and treatmeptsysieven more pronounced considering
that the karst aquifer in the Istrian Region is@xtely sensitive to surface pollution and that
70% of the area of the region is under some sontadér protection regime.

Pollution/contamination of surface and ground waeraused by the emission of non-treated
urban solid waste water and by illegal emissiorsgptic tanks into water courses in pits
(faecal bacteria, organic pollution), but also ®adhing of mineral fertilizers (nitrates,
nitrites, Fe, Mn, Cu, P, K) used in agriculturabguction. Also, one of the problems is water
coming from large urban centres, industrial wated avater leaching from illegal waste
disposal areas.

The existing studies and maps regarding the Regionstria are related togeology,
hydrogeology, soil texture, piezometry, rainfall, land use, water resources uses and water
resources quality. The principal realized studies concerning wagsources are:

» "Feasibility study of the construction of the wasiater drainage and treatment system

in small settlements in water protection areahefRegion of Istria”

"Public drainage and water protection systemsenRagion of Istria”

» The "Adriatic Project” is a project dedicated te firotection from pollution of coastal
water (sea)

» "Establishment of an integrated waste managemeiersy

* "Water Management Strategy"

» "National Irrigation and Agricultural Land and Weatdanagement Project”

* "lrrigation Plan for the Region of Istria”

» "Hydrogeology of Istria" / Artur Tongi Zagreb, 1980

* Ground connections and ground water movement Spaéeé area of central Istria” /
Snjezana Liki, Zagreb, 1993

« "Pedosphere of Istria" / A. Skéret al., Zagreb, 1984

* "Climate of Croatia" / A. Filipi¢, Zagreb, 1992

12
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2. Region of Istria, Croatia

2.1. Location and topography of the study area
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Picture5: Location of the Region of Istria within Croatia
Sour ce: "Regional operative programme of the Region afdg2006-2010)"

The Region of Istria is located in the northwesteost part of the Republic of Croatia. In the
north it borders with Slovenia, in the east andisavith the Primorsko-Goranska County and
in the west it shares the sea borderline with lt&@gographically it occupies the largest (2,822
km2) part of Istria — the biggest (3,476 km2) penia in the Adriatic.

Within the structure of economy of the Region dfids according to the total income data in

2005, the key position is taken by the processudgstry (33%) and trade (29%), followed by

hospitality and catering industry (10%), constroictindustry (8.3%) and real estate activities
and business services (6.4%).

The processing industry, providing 1/3 of the totelome and the total employment, along
the tourism sector, is the most important econaseictor in the Region of Istria. The most

significant and the most developed branches witenprocessing industry are: shipbuilding,

production of construction material (lime, cemehticks, stone), production of tobacco

products, furniture, electrical machines and deyjiparts used in automobile industry, glass,
processing of metal, plastic, wood, textile anddpiaction of food.

The area, i.e. the spatial location of the RegibIstnia, is possibly the most important, or at

least a considerably important natural predispmsitigiving the region comparative
development advantage: deeply indented into thegaan mainland thus giving the most of

13
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Europe its "closest warm sea"; attractive coastarosinding; easily reachable and
predominantly "not ruined" by uncontrolled growthamthropogenic pressure.

The Region of Istria has certain natural predigpmss, human resources and tradition which
make it a strongly attractive area both for liviagd for developing and implementing
numerous activities: from agriculture, livestockrnigng, fishery, mariculture over

shipbuilding and industrial production of non-metabducts (cement, lime, brick, stone
accessories etc.) to tourism.

Water resources can mostly be found in sensitivstkarea and require a high level of
protection.

In the widest sense, all ground and surface waiérthe Region of Istria belong to the

Adriatic basin. Even though the actual river and thlative spring areas are complex and
conditioned by an intricate network of connectiotng following standard drainage systems
(basins) can be singled out in the Region of IstiNer basin of Dragonja, river basin of

Mirna, river basin of Paziica, river basin of RasSa and Boljtica, basin of the west coast of

Istria, basin of the southern Istria; basin of Kiwarner Gulf coastal springs.

The interpretation of the hydrogeology of Istriss matroduced a new term — the central Istrian
aquifer, which serves as retention recharging kaptggs of the Mirna and Rasa river basins
and the western and southern Istrian basins.

The Karst territory of the Region of Istria featsit@ very rich underground with about 2,000
registered speleological landforms.

Basic ways of land usage in the Region of Istriboud 30% cultivated land, 23%
grassland/pastures and about 43% forests.

Even though the soil types are not very suitable fagricultural production,
pedologic/hydrologic/ climate natural givens creggkatively suitable circumstances for the
agricultural sector, especially for olive and vgrewing and the growing of diverse vegetable
cultures.

14
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Picture 6: Location of the largest settlements in the loe#ftgovernment unit of the Region of Istria
Sour ce: Environmental Protection Plan for the Region tfids(with Environmental Status Report)
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2.2. Hydrometeorological data

Picture 7: Spatial distribution of mean monthly temperatureduly in the Region of Istria
Sour ce: Environmental Protection Plan for the Region tfids(with Environmental Status Report)

The climate in the Region of Istria is Mediterrameglong the coast, shifting into sub-
Mediterranean towards the centre of the peninsuid,due to the closeness of the mountains
and the Alps, even to continental or submountaiminental climate. More precisely, the
largest area of the Region is characterised byergtteasant and favourable climate: warm
and dry summers, mild and pleasant winters, lagaber of sunny days (2,800 per year),
relatively low annual air temperature variationsl dhe lowest sea temperature in March of
about 10°C and the highest in August of about 2%%@.soil generally does not freeze.

The quantity of precipitation varies between 900 wmthe west coast to 1,200 mm on the
east coast — the Kvarner coast reaching the maximuiime second half of autumn and the
minimum during mid summer. Snow is a rare phenomehat incidental climate phenomena
(hail and/or heavy storms) are relatively frequéhtto 4 times a year), just like sudden
lowering of temperature and frost during winter aedrly spring, when the Siberian

16
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anticyclone has a great influence. In winter andngime, about 15 days of fog were
recorded along the western coast.

The dominant winds are, just as in other partshef éastern Adriatic coast, bofaorth-
eastern wind, whose direction heavily depends enctimfiguration of the coast, as a rule
blows vertically from the coastline), sirocco (doeiastern wind) and the northwestern wind.
A trend of gradual strengthening of the bora andkeeing of the sirocco and the north-
western wind has been observed and is becoming promounced towards the northern
Adriatic where, at its very end, lies Istria.

Table 2 gives data on meatonthly temperatures, precipitation quantities dnought index for
three localities within the Region of Istria. Iteésident that the south of Ist{®ula) is the warmest
and driest area, the northern coastal area {Paseslightly colder and less dry, while the
central area (Pazin) is the coldest and least dry.

Table 2: Mean monthly temperatures, precipitation quargtiied drought index in the period 1931-

1960.
Mjesec PULA POREC PAZIN o
Temp. [°C]  Ob. [mm)] IS Temp.[*C]  Ob. [mm] IS Temp. [°C]  Ob. [mm] IS
| 53 55 431 45 % 463 25 78 748
I 58 59 448 49 62 499 33 80 721
i 8,5 52 37 76 54 368 6.2 75 55,5
\Y 122 47 254 12,1 50 27,1 104 68 400
v 169 47 209 16,7 g 319 14,8 84 406
Vi 210 46 178 203 69 273 18,0 85 364
Vil 237 43 153 232 66 239 21,1 74 285
Vil 232 39 140 2 64 240 193 70 286
IX 197 69 278 19.4 84 32 16,8 9% 430
X 14,8 86 416 143 114 56,3 1.8 128 705
XI 103 99 58,5 7 101 615 73 136 94,3
Xl 73 68 47,1 64 78 57,0 41 98 834

Sour ce: Environmental Protection Plan for the Region tfids(with Environmental Status Report)
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2.3. Soil properties

Picture8: Relief map of the Region of Istria
Sour ce: Environmental Protection Plan for the Regionsfi& (with Environmental Status Report)

Relief

The relief of the territory of the Region of Istimextremely diverse, with a range of heights
from 0 to 1.300 masl and four main relief bodiese Bbove picture shows the relief map of
the Region of Istria.

The lowest (and the largest) is the coastal arehefo-called Poteand Pula plate or the

plain of the southern and western lIstria featuterge flat complexes and hills which get
more and more pronounced towards the inland.

Next is the highland Istria characterized by a vdeveloped relief formed by the past
(Pleistocene and Holocene), but also contemponargegses of sheet, rill and gully erosion.

18
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The highest territory comprises submountainous modintainous massifs dfiéarija and
Ucka in the northeasternmost part of the Regiontofl$the highest peak being Vojak, 1396
m, located in the Primorsko-Goranska County).

A noteworthy area is occupied by Istrian poljes aatleys. The main poljes are tkEpié
and Krapan poljes, formed by land ameliorationhafGepic and Krapan lakes respectively.
The valleys include the valleys of the rivers MirfiRaSa, Boljutica and Pazinski potok.
Table 3 shows the areas of various "height bettshe Region of Istria.

Table 3: Areas ofvarious "altitude belts" in the Region of Istria

Altitude [masl] up to 50 50 - 100 100 - 150 150 - 300 300 -600 600 - 1000 1000 - 1300
Surface area [km2] 410 360 317 905 659 155 14
% 14.5 127 1.3 32.1 234 5.5 0.5

Source: Environmental Protection Plan for the Region trids(with Environmental Status Report)
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B red soil

=] Rendzina on flysch
= or soft limestone

T Anthropogenic soil of flysch
== and Karst synclines and coljji

- Brown earth on limestone

= Chernozem of
limestone-dolomitic origin

I cutric Cambisol

B Hyromeliorated
I collwium with predominating soil particles

Loessive soil

Eugley

Picture 9: Pedological map of the Region of Istria
Sour ce: Environmental Protection Plan for the Region trfids(with Environmental Status Report)

Soil

Even this characteristic follows the division offriis to Red, White and Grey Istria featuring:

red soil; chernozem of limestone-dolomitic origindabrown earth; various soils on flysch

(rendzina, colluvium, loessive soil) respectivaiowever, apart from these categories, the
following classes can be singled out: hilly areauad Labin with chernozem of limestone-

dolomitic origin and brown earth on dolomite anthdistone; eastern and central part of
southern Istria featuring red soil; brown earthliomestone and areas of valleys and rivers
with hydromorphic gleyic and alluvial-colluvial $si

Table 4 gives information on the basic distributadrthe Region of Istria in accordance with

the abundance of various soil types.
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Table 4: Distribution of the Region of Istria in accordanwith the abundance of various soil types

Western Istria on limestone bedrock — "Red Istria"

red soils typical, anthropogenic and loessive, thick to
thick; brown earth on limestone (in the hilly area)

Eastern and central part of Istria

red soil, braarth on limestone, dystric brown earth ¢
limestone and dolomite

Hilly area around Labin

limestone-dolomitic cherang lithosols, brown soil on
limestone and dolomite, regosols

Central hilly part of Istria — "Grey Istria"

differg soils on flysch: rendzina, sirozem on loose
substrates, colluvium, vertic brown earth, regasols
pseduogleys and loessive soils

Mountain ranges of tka andCicarija — "White Istria"

limestone and dolomite chezem, rendzina, lithosol,
brown earth on limestone and dolomite

Valleys and rivers of Istria

hydromorphic, limestoand eutric alluvial-colluvial

gleysols, colluvial and alluvial soils, salt-affedtsoils

Sour ce: Environmental Protection Plan for the Region trfids(with Environmental Status Report)

In accordance with site productivity, the soilstleé Region of Istria can be divided into the

following classes:

P1 — very valuable cultivated soil; P2 — valuahltticated soil; P3 — other cultivated soils; PS
— farming soils of poor arable fields and pastwesoils allocated as forests or forest land.
Table 5 gives information on the basic divisiortted Region of Istria in accordance with the

soil productivity in agriculture production critari

Table5: Classification of the soils of the Region of Ilatim accordance with soil productivity in

agriculture production

SOIL PRODUCTIVITY CLASS

DESCRIPTION OF PREDOMINANUSAGE

AREA

very valuable cultivated soll

farming areas

areas under perersu#ilires (vineyards, orchards,
olive groves) and existing meliorated and irrigated

11,315 ha

valuable cultivated soil

growing of cereals, indizgdtand vegetable cultures andt8,540 ha
fodder plants; as a rule comprises rural parts of

settlements
other cultivated soils less valuable detachedatkid areas 14,123 ha
other farming and forest soils extensive agricaltproduction (pasture, fire wood, | 34,490 ha

and similar)

Sour ce: Environmental Protection Plan for the Region trfids(with Environmental Status Report)

The highest productivity degree is possessed hiall and alluvial carbonate gleyic and
moderate gleyic areas (in the above map showrght tireen, blue and dark green colour),
which, following the hydro and agromelioration, @nthe P1 class of very valuable cultivated
soils presenting high fertility for crop and ved®&a production (with the possibility of

irrigation).

21

n



g = 7Ry

Jointly for our common future agencija za ruraLni razvoy Istre rL'Ff"“'F"r‘l" U"‘“ W
Class P2 of valuable cultivated soils compriseasud deep to medium deep red soils in the
western part of Red Istria, north of the Limski &hrand in the eastern edge parts. Rolling
area north of Limski kanal, presenting small gusntf rock, is traditionally used for
intensive grape and olive growing, even for vegetasowing where irrigation is provided.
Somewhat less quality, but still valuable cultivhtend can be found in the central flysch part
of Istria, where the land is, depending on theimation, traditionally used as arable fields,
vineyards and orchards. High average gradient efténmrain makes the soils of the area
susceptible to soil erosion and calls for measafgsotection of soil and water.

The P3 class of other cultivated soils compriseasiof shallow to medium deep red soils
that can be found in the central and southerngddie Istrian plate (Red Istria). In this area,
numerous small patches of soil of higher produstican be found in karst depressions as
well as areas of limestone dolomite chernozinataondn earth on limestone and dolomite.

The region of the mountainous White Istria is lefstourable for cultivation. With the
exception of small cultivated spaces in karst depoms, the region falls into the PS class
comprising pastures, degraded forests or someedbtiest areas (S1, S2, S3).

In accordance with the chemical content and in sepfrsuitability for agricultural production,
it can generally be said that the soils of Istn& @oor in phosphorus, medium rich to rich in
potassium, red soils and anthropogenic soils stardfor being poor in nitrogen supply.
Reaction of the soil moves from acidic reactionhwigd soils containing no carbonates to

alkaline reaction with flysch soils rich in carboes

Table 6: Distribution of single types of soil in Istria.

Soil type Area Percent, Rocks Onhy Soil TOTAL
{ha) (%) {ha} (%) (ha} (%) (%)
Lithosol 4053 43 144 185013 45 B4 2203.30 54 .36 100,00
Regosol 15763.33 560 1478.76 Q37| 1428657 40,63 100,00
Collinaum 95988.74 341 51.30 0,54 8547 35 049 46 100,00
Calcomelanosol 165241 .86 5,77 6944 45 4276 8297 41 57,24 100,00
Rendzina X671, 1M 812 335643 13,07| 2231528 88,93 100,00
Yertisol B72.61 0,31 0,00 0,00 87261 100,00 100,00
Eutric Cambisol 416602 148 79,89 1920 408613 ag.08 100,00
Drestric Cambisol 32371 1,15 73,15 228 3183.08 a7.74 100,00
Calcocambisol B8851,96 24 46 2139049 3107 4746147 68,93 100,00
Red Soil (Terrarossa) TB338,11 27 B3| 1137318 14,62 | 6698493 8548 100,00
Linvisol 394083 140| 108407| 2700 287677 73,00 100,00
Regosol P323.87 13.87 658,56 2.18| 3848531 ar gz 100,00
Deposol 112,80 0,04 0.00 0.00 112,80 100,00 100,00
Fluvisol 22519 0,08 0,00 0,00 22518 100,00 100,00
Pseudogley 441936 157 188,18 4.26] 423118 9574 100,00
Semigley 281 44 0,10 0,00 0,00 281449 100,00 100,00
Eugley 4184 17 149 0.00 000 419417 100.00 100,00
Hidromeliorated 2195 61 0.78 0.00 0.00 218561 100,00 100,00
TOTAL 28148800 100,00 48706.68 0,00| 232781,32 100,00 100,00

Sour ce: Zoning Plan for the Region of Istria
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Table 6 shows soil types in Istria (total and peeapa and the distribution (total and
percentage) of rocks and types of the soil. Theidam types of soil in Istria, where the
majority of farming production is carried out, aree red soil (terrarossa), brown earth on
limestone and dolomite (calcocambisol), rendzind@amhropogenic soils (regosol).
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2.4. Land uses and agricultural land

-
== Littoral, thermophilic forests
and downy oak thickets -i b
[ Mosaics of cultivated areas  * p
= Sub-Mediterranean and epi-Mediterral

dry pastures
B Conifers plantations

Mixed thin clean everareen forests
and holm oak and kermes oak maquis

- Active rural areas

=) Southeastern alpine — llyrian thermophilic
beech forest

B oOlive groves
Vineyards
. Orchards

Picture 10: Spatial distribution of primary habitats on theitery of the Region of Istria
Sour ce: Environmental Protection Plan for the Region trfids(with Environmental Status Report)

Already at first sight one can notice a marked elispl of habitat dominated by areas covered
in forests, dry grassland and dispersed agricdltaraas being a consequence of the
traditional mixed production and tendency toware$-sufficiency. Due to this fact the
current production has not been completely adagategricultural and environmental features
of the region where it is implemented.
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Farming

. Pastures, permanent
meatows, sparse

B rorests
1 Man-made areas

- Water areas
and wetlands

Permanent plantations

Barren land, bare rock
and burnt areas

Picture 11: Soil cover / soil usage (important component efldndscape) on the territory of the
Region of Istria
Sour ce: Environmental Protection Plan for the Region trfids(with Environmental Status Report)

Agricultural activities are among the most impottaativities in the Region of Istria despite
the fact that its contribution to the total GDPtleé Region of Istria is rather low (just above
5%, including forestry and hunting, and about 8@uding fishery), it has a key role in rural
development and sustainable management of rurenggvhich cover a considerable part of
the Region of Istria. Table 7 gives information the basic division of various types of
agricultural areas in the Region of Istria accogdim ownership.

Table 7: Various types of agricultural areas in the Regibtstria according to ownership

Farming areas Arable land and gardens Or(:h@rds Olive groves  Vineyards Meadows  Pastures

Total [hal 167.136 62.523 919 1.421 5.831 16.045  80.397
State land and private land [ha] 46.365 15.349 23 267 381 il 30.344
Family farms [ha] 120.771 47174 896 1.154 5.450 16.044 50.053
Famity farms [%] 72 75 97 81 93 100 62

Sour ce: Environmental Protection Plan for the Region tfids(with Environmental Status Report)
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Data show a rather large percentage of farming4»@nd cultivated (31 %) areas within the
total space of the Region of Istria. It must be bagized that a considerable percentage of
grazing land deriving from abandoned farming laaccurrently in the initial or advanced
stage of wooded overgrowth.

The Region of Istria does not belong to the leademgning regions of Croatia with the
exception of certain cultures (e.g. grape vineyeolirees and other woody plants) where
tradition is long-standing both in their producti@and processing (renowned wines —
malvasia, teran etc. and exceptionally high-quatiye oils) and poultry farming whose
intensive production started in the 1970's and 5980

Crop production on family farms in the Region diits is characterised by the growing of
traditional cultures: wheat, barley, maize and toee These cultures cover 2/3 of the total
arable area. Table 8 gives information on crop petidn in the Region of Istria per culture

Table 8: Crop production per culture

Red Farming Meas Production p.a.
broj culture unit 1986. 1988. 1990. 1992, 1994,
1. Wheat t 31.537 33.822 33 967 35102 24 5868
2 Rye t 1.809 gg5 324 574 36
3. Barley t 8.547 £.339 7.900 T.225 f.679
4 Corn t 10945 5 586 12.012 10.129 3974 |
5. Beans t 575 517 631 G650 477
A Potato t 448095 41.868 51.148 57017 38.8911
7. Cabbage and kale| t 8183 7448 8.284 8.300 7.B39
il Onion t f.594 4721 5819 T.225 8.634
g, Tomato t 6.794 4332 f.996 3.200 4043
10. Lucerne (alfalfa) | t 20575 27.9498 20643 21.800 21678
Peaches t 494 1.018 1.166 016 730
12 Grape t 48 480 35.507 40,524 45380 41.714
13. Wine hl 330.3085 248 548 283670 317 6680 282.000
14. Olive fruit t 434 B3B8 808 1.415 1.418
15. Olive oil hl 801 1.363 1.208 2122 1.702

Sour ce: Environmental Protection Plan for the Region trfids(with Environmental Status Report)

Even though Istria presents vast potentials fodégelopment, animal farming is one of the
most neglected agricultural sectors. This is egplgdirue of hilly parts with thin earth cover,
which does not offer possibilities for other forna$ farming production, and animal
husbandry becomes the key potential element of aogn retaining of population and
sustainable usage of available natural resourdesedfby these rural spaces.
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Table 9: Agriculture in the Region of Istria and its sharehe agriculture of Croatia

Croatia Istria Istria% Croatia Istria Istria%
Croatia Croatia
No. of household farms 448,532 13,534 3 Poultty allot 15,989,365 968,062 6.1
No. of companies 1,364 72 5.3 Household 10, 477,514| 352,249 3.4
Farms
Used Total 1,077,403 24,643 2.3 Companies 5,511,851 8385, 11.2
agric. land
Household 860,195 22,040 2.6 Olive | Total 2,432,653 266,382 11.0
Farms trees
Companies 217,208 2,603 1.2 Plantations 1,724.32 76.48 39.2
Cattle Total 488,646 7,516 1.5 Fruitful trees342,746 135,609 39.6
on
plantations
Household 398,037 6,433 1.6 Grapes - - - 8.5
Farms
Companies 90,609 1,083 1.2 Hay - - - 11.5
Pigs Total 1,924,672 11,990 0.6
Household 1,726,895 11,915 0.7
Farms
Companies 197,777 75 0.0

Sour ce: Environmental Protection Plan for the Region tfids(with Environmental Status Report)

Table 9 gives information on agriculture in the Ragof Istria and its share in the agriculture
of Croatia.

The main factors limiting a more considerable adtigal production comprise:

- Scarce rainfall during vegetation periods (regusmmer draughts), which is not
compensated through a wider application of irrgasystems;

- Shallow layer of earth over about 40% of araig&ls,

- Tiny and scattered land plots; average size alblarplots is 0.22 ha, which aggravates the
application of modern technique and technologyrodpction processes;

- Average size of land owned by family farms (agitieral land plots 6.5 ha with cultivated
land of 3.8 ha) is smaller than the EU average 2P 2ha of total land. However, when
compared with certain countries (Italian averag@® divergences are not large;

- Abandonment or decrease of production (animabandry) or low level of the use of
technology (land, machinery);

- Large number of families make their living alsatside the farm;

- Education of farmers in relation to implementatmf modern technology in agriculture and
fishery is not adequate.

In order to solve the above-listed problems, preegsof farm concentration (increase of
average size and decrease of their number) whikthead to the establishment of sustainable
(economically, environmentally, socially and cudtily justifiable) agricultural production in
the Region of Istria.

The target of the existing strategy of agricultudtelelopment in the Region of Istria is the
increase of the average size of farms from theeotr8.5 ha to about 11.5 ha of cultivated
land and increase of the percentage of farms widbksgssions of more than 10 ha of
agricultural land from the current 12% to about 18%easures aimed to achieve this target
are primarily linked to the policy of state landrghiase and system of incentives for the
establishment of new and rehabilitation of old peral crop plantations, first of all olive

27




* W oa
* *
- -

Dages = ARy

Jointly for our common future agencija za ruraLni razvo) Istre ELIFCDF"EI"'J\ IJNIJN

groves and vineyards. These activities have beerakmolute priority receiving sizable
investments as further extension of area will betéd following the accession to the EU.

2.5. Surface waters

Picture 13: Surface watercourses in the Region of Istria
Source: "Regional Operative Programme for the Region wfd$2006-2010)"

Hydrography

Hydrographic features of watercourses in the Regfdstria:

Surface area of the water reservoir Butoniga: Rrd1 (2,509,333 m?).
Surface area of the water retention reservoir L&&H96 m2.

Surface area of the ponds near the Cerovlje f83¢884 m?2.

Length of the canal of théepié field and Potpian: 92.4 km (92,367 m).
Length of the canal of the Ra3a field: 26.6 km %86, m).

Length of the canal of the Krapanj field: 5.1 km1( m).

Length of the Mirna river canal: 116.4 km (116,445

Length of the Dragonja river basin: 190.5 km (19Q,).
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Length of the Mirna river basin: 1,670.4 km (1,67 m).
Length of the RaSa river basin: 251 km (250,960 m).
Length of the Boljutica river basin: 178.4 km (178,384 m).
Length of the Pazifica river basin: 129.8 km (129,771 m).

Hydrological Features of Surface Waters

The most important surface watercourses on theaasyrof the Region of Istria are: Mirna,
Rasa, Boljutica, Dragonja and the subterranean river Razan In water supply terms, an
important role is played by the Butoniga and Baljua water reservoirs. The latter, due to
heavy losses of its flood zone, is used only foe @urpose — retention reservoir for the
protection of theepié field from flooding.

The main Istrian watercourses provide water fromuatl,100 krf, i.e. from about 40% of
the total surface are of Istrian river water bas@®snsidering that the average annual quantity
of rainfall for the area of Istrian river water basis 1,110 mm, with the acceptable average
coefficient of infiltration of rainfall water of 8.applicable to karst regions, and the average
drain coefficient of 0.4 applicable to flysch reg# following a rough approximation it can
be estimated that approximately 500 M (on average approx. 16 m3s-1), and from the
remaining karst areas twice more — about 1,000 }om average approx. 32 m3s-1) water
per year flow into the sea. The given values apprately match the sum of the flow at the
mouths of these watercourses.

Irrigation

Agriculture — especially the growing of olive treasd the production of high quality olive
oil, cultivation of grapes and production of firstte wines, production of early vegetable
cultures, but also livestock and poultry farmingda long-standing tradition on the territory
of the Region of Istria. The existing resourcesnfiag land), favourable climate, possibility
of irrigation on one hand and the tourist sectoagmtentially significant market for high-
guality (traditional, recognizable, organic) prothuon the other, are the conditions which can
certainly enable further successful developmentagficulture and its complementary
activities as important elements of sustainablestiggment of the Region of Istria

On the basis of the macro-territorial approach, NAR (National Irrigation and Farming
Land and Water Management Project for Croatid)a#t been estimated that in the Region of
Istria there is the total of approx. 88,000 haahfing land of various classes of fitness for
irrigation (I- soil well fit, I- soil moderately fj 1I- soil of limited fitness), and approx. 59,000
ha of land temporarily or permanently unfit forigation.

Current agrarian structure is not favourable forirgensive development of a modern and
specialised agricultural production and represéimtsmain obstacle to reaching production
which would be competitive with the EU agriculture.

The backward techniques and technology and inadeqaad underdeveloped basic
infrastructure, including also the irrigation syste as one of the requirements for an
intensive, modern and competitive farming productio the Region of Istria, can be
highlighted as some of the main development chgderand needs of the farming sector in
the Region of Istria. Only about 500 ha (1.5 %l tised areas) are being irrigated today,
mostly from alternative resources (groundwater gwatain).
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Farmers have expressed their interest to introduigmtion over the total surface area of
agricultural soil, which presents an increase ftomplanned 21,752 ha to the total figure of
56,183 ha.

Cultures which would be grown under the irrigat®ystem would be the following: 18%
vegetables, 26% woody plants, 22% vineyards, 34%scr

Taking into consideration the required needs ofjlsifiarming cultures, the assessed current
annual requirements for water amount to 83.4 f1 m

The Irrigation Plan for the Region of Istria is bdson a phase approach to planning of the
enlargement of the irrigation system in the Regbistria. Generally, from the today's point
of view, the development of the irrigation systesm de divided into three phases.

The first phase of the irrigation system developimstould harvest 10-15M ityear from
local ground and surface water resources (includihgjtional/standby technical systems) in
agricultural areas of western and southern Istnbich have already entered the Basic
Irrigation Plan for the Region of Istria as the maisractive in terms of irrigation.

The second phase of the irrigation system developsteuld harvest further 52M%fgear of
water from large surface accumulation reservoirgkvinave been proposed in Alternative |
of main water transport routes of the Basic IrigatPlan for the Region of Istria as the
optimum set of reservoirs.

In the third (final) phase the water requiremerttitnated to 28M ) for a long-term period
shall be covered by the construction of additidaade reservoirs, These will necessitate the
preparation of relevant studies or, alternativehl be selected from the range of reservoirs
already analysed within the Basic Irrigation Planthe Region of Istria.
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Irrigation Plan for the Region of Istria, Variant 2 — Western Istria from
the Mirna river water basin and the surrounding river water basins
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Picture 14: Irrigation Plan for the Region of Istria, Varight- Western Istria from the Mirna river
water basin and the surrounding river water basins
Sour ce: Irrigation Plan for the Region of Istria - Amendme
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2.6. Hydrogeology and ground water quality

2.6.1. Hydrogeology and aquifer characteristics
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Picture 15: Geologic and Lithologic Map of the Region of latri
Sour ce: Environmental Protection Plan for the Region trfids(with Environmental Status Report)

General Hydrological Features
On the basis of its hydrological features, Istrés been divided into three areas showing
different conditions of formation and existencesofface and ground waters.

These are:

1. The area built from carbonate deposits (southeflysch basin)

2. The area built from flysch deposits (flysch basi

3. The area built from the replaced carbonate d&ysth deposits — area of wet tectonics
(north-east of the flysch basin).
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Carbonate areacovering almost % of Istria south of the flyschasim is the typical karst
aquifer of uniform characteristics. It comprises tarritory south of the Mirna, from Vizinada
to Pazin reaching the south end of @epi¢ field and part of the Labin area (along the lower
section of the Rasa Channel). Carbonate rocks favarmus ages, composition, appearance
and structural relations. 90% of the carbonate siépavere formed during the Cretaceous and
only a small part, between Porand Rovinj, belongs to Jurassic deposits. Thensita of
various lithostratigraphic members runs mostly N«Slected mostly in the direction of the
groundwater flow.

Considering the abundance of the registered hydtogieal bodies and hydrochemical water
characteristics, this area can be subdivided heartland and the seaboard.

The basic feature of the inland is the lack of mdjgdrogeological phenomena on the
surface, sinking of the water into the ground asdlowing through systems of crevices and
channels towards the seashore or the valleys d¥litre and the Rasa.

The seaboard comprises the area along the valleytheo Mirna and the RaSa where
groundwater emerges on the surface and where gheossiderably affects the water.

The area formed from flysch depositsmprises the Trieste — Pazin basin extending ftwen
Dragonja, along Motovun and Pazin towards the wesbeundary of theCepi field and
Plomin to reach Labin and RaSa.

The Ci¢arija mountain range borders this area in the reatft and the &ka range on the
east.

Flysch deposits are characterized by the changleeolithological content, i.e. the exchange
of rough and firm clastic sediments, i.e. exchaonfjesandstone and marl with sporadic
appearance of breccias, conglomerates and margstones. The basic characteristic is the
predominant surface drainage towards the westewastern side of the peninsula, but also
disappearance into the carbonate areas on theesouside of the flysch basin. Surface
drainage takes place through torrent ditches uveithing the deposits of quaternary material
in the lower located ditches and valleys of themmaatercourses. Flysch deposits condition
the formation of permanent and torrent watercouo$éstria: the Mirna, the Dragonja and the
Rasa. In the flysch area north of the SavudrijBuaet tectonic thrust, a few stream valleys,
the so called blind valleys, have formed in whidrface streams end when meeting
limestone. Water disappearing in caves reappedhedulaz spring. The spatial situation of
the flysch deposits within the wider Buzet area en#tklem function as a hydrogeological
barrier obstructing the streaming of groundwatemiog from theCicarija. Water flowing
under the flysch and in the morphologically lowpatt of the terrain penetrates the deposits
and emerges as the Sv. Ivan (St. John's) Spring.

The area built after the replacement of carbonai@ fliysch deposits due to the thrust
tectonics and lithologic changes shows complexufeat It encompasses the mountain ranges
of Ci¢arija and Wka, with a range of thrusts and imbricate structilarst area on the
northeastern side of th@icarija, detached carbonate area on the northwestannof the
peninsula and the fault between the Labin-RaSanbasd Korom&no with a number of
recorded thrust structures. Tracing of groundwatezams coming from th€ic¢arija (Dane,
Lani&e) has shown a link with the springs located inkliarner Gulf (springs of Opatija) on
one hand and springs located in central Istria (8an spring) on the other. On theka
massif thrust elements have been recorded with amppee of permanent of temporary
springs at occasional points. In the Labin-RasSanbgroundwater emerges deep in the mines
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and the penetration of fresh and sea water carmnked to very deep faults. The detached
carbonate area between Buzet and the Savudrija, @apeo called Buje Karst is surrounded
by flysch sediments on its north and east sidedénthis wide thrust structure of cretaceous
carbonate deposits, groundwater forms and emesyagange of springs in the valley of the
Dragonja and as coastal springs in the area of@gauThis means that groundwater partly
flows parallel to the structures and partly graesatowards the Dragonja River. The
underground watershed between these waters hadewst defined. At the contact of
cretaceous limestone with flysch sediments and reodemestone, ponors (surface water

inlets) appear.
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Picture 16: Surface water measuring station network in theidtegf Istria
Sour ce: Environmental Protection Plan for the Region trfids(with Environmental Status Report)

Hydrological characteristics of groundwater

Drainage systems of the Istrian peninsula, namélthe Region of Istria, are somewhat
differently distributed compared to the above dosisinto three characteristic areas. Thus,
starting from the north, we distinguish:

1. Mirna river basin and part of the Dragonja rileesin;
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2. RaSariver basin and
3. Southern Istria basin.

Underground streams flow over flysch deposits, vltile lower sections of the streams are
located in valleys deeply cut into the carbonateodés. At the contact between flysch and
carbonate deposits part of the water disappeavstivet ground and the other part flows over
thick fine-grained clay quaternary deposits fornhgdsedimentation of river deposits whose
creation can be linked back to the wearing of thysteposits in the upper parts of river
streams.

The Mirna river basin and part of the Dragonja rrivasin

The Mirna river basin covers the area of 917 kituated in the central and western Istria and
is the largest river basin in Istria. The limitstbé river basin on the northeastern side towards
the Cicarija and the Karst are not clearly defined andimgof the ponors in that area shows
that groundwater flows away both towards the l@tosprings of the Kvarner Gulf and
towards the Mirna river basin, and partly probatawards the springs in the Trieste Gulf.
The valley of the Mirna has a number of springsarfous capacities on both river banks and
on its confluents. The springs are of karstic adeencharacter. In this valley the mineral-
thermal spring of St. Stephen (Istrian Spa) isteda

The water intake from the St. John Spring in Bug&bnnected into the water-supply system
of Istria. The water emerges on the surface froenlithestone bed through flysch deposits.
The minimum discharge rate of the spring is 20@Gid maximum more than 2,000 I/s. The
minimum/maximum discharge rate ratio varies betwkeé&0 and 1:15.

The middle tract of the Bé&ana watercourse, which flows into the Mirna doweestn from
Buzet, is intensified by a spring group (springad«€rnica, better known as Mlini (after the
nearby village). This spring area consists of tla@@éngs: Ara, Sopot and Susec/Slapi/Mlini.
Upstream from the Istrian Spa, the river drains weer coming from the surface of the
surrounding hillsides made from watertight flysapdsits so that a larger water supply into
the river Mirna derives from the Bulaz spring whemater emerges from the karst
underground. It comes on the surface in the forma ke 50 m in diameter. The discharge
rate of this karst spring in natural conditions nvayy from 60 I/s to a few thousand I/s. The
recharge system enables pumping of 200 |/s evandrsummer months.

Until reaching the biggest karst spring in Istriathe Gradole spring, the Mirna and its
confluents regain the characteristics of a surthee. The spring is situated 9.5 km upstream
from the mouth of the Mirna, and follows the edddah® valley flowing under steep cliffs.
Water emerges from a karst crevice. The streamrvi@teollected to be used by the Istrian
regional water supply network. Its minimum disclergte is 500 to 600 I/s, and the
maximum rate can reach 15,000 I/s.

Thermal spring — Istrian Spa represents a spegifenomenon. It is located at the crossing
between reversed and cross fault at the contaevelket carbonate anticline and flysch
deposits, southwest of the Bulaz spring and distdooiut 500 m. For its temperature and
mineralization of the thermal spring, accordingthe balneological classification, the water of
the spa belongs to the group of mineral isotheffhg average temperature is 34.5qC, and
mineralisation is 3.425 g/l. The H2S content isw®8 mg/l and radioactivity is Rn 49 nC/I.
The dominant ions above 20 mval % are Na-Ca-Cl.eWstiows oscillations of temperature,
chemism and capacity due to mixing of cold andrttamwater.
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The RaSa river basin

The valley of the Rasa downstream from Péapiis built from carbonate deposits of the
upper Cretaceous. These deposits make a genttirantivith its crest plunged between two
parallel faults creating a tectonic graben. Ingdtiis graben there is a row of vertical faults
extending in the northwest — southeast directidmesgé have conditioned the directions of
groundwater streams along the RasSa anticline am$&d with springs appearing to both the
right and left side of the river banks. Springs amestly overflow or rising, generally
conditioned by the contact of carbonate depositsfanre clastic alluvial deposit brought by
the RaSa river.

The basin of the springs on the RaSa right (westkb

The basin of the springs on the RaSa right bank kK from carbonate deposits of
cretaceous age. On the right bank, north to sekghknown springs are Jaskovica, Bolobani,
Susnica, Sv. Antun, Grdak, Rakonéesuni 1 and 2 and the Blaz spring, far away in the
RaSa Bay.

The hydrogelogical relations of the JasSkovica gphiave been disrupted by mining activities,
after which it dried out and reappeared insidentimge with the capacity of about 45 I/s.

The minimum overflow of the Bolobani spring is abd® I/s, and at the maximum point its
discharge rate is about 100 I/s.

The Susnica spring, when the water is at a midgllel] has the discharge rate of about 700
I/'s, and when the level is heigh it can reach 7]000

The Sv. Antun spring, when the water is at a lovelehas the mean discharge rate of about
70 I/s, and when the level is high it can reachr@/@00 I/s.

The normal overflow of the Grdak spring gives a amfy of about 50 I/s. Maximum
discharge rate of the spring is 3,200 I/s withgpeng dry in summer.

The minimum discharge rate of the Bolobani sprimalbout 150 I/s, and at the maximum
point its discharge rate exceeds 3,000 I/s. Itosated on the west side of the Rasa and
currently it is the only spring on this side of fRaSa where water is collected and used for the
needs of the water supply system managed by "Vatidvala.

The Blaz spring, when the water is at a high lelva the mean discharge rate of about 2,500
I/s, and when the level is low it varies betweeraf@ 100 I/s.

The springs are in direct contact with the seatf@nseashore) and when the water level is
low, mixing of fresh and sea water occurs. Salimstyather variable, varying between 250
and a few thousand mg/l.

The basin of the springs on the RaSa left (eastl ba

The basin of the springs on the RaSa left bankistsnsf a number of interconnected springs.
The known springs are Mutvica, Sumber, Vapnarae-lithe manufacturing plant, Ktana

on the left bank, at the contact between river dép@nd limestone, the springs Fonte Gajo |,
Fonte Gajo Il and Kokoti in the Krapanj valley, awithin the area of Labin, Plomin and
Cepk Field the springs Kulak, Plomin, Buélprecipice, Beka.

The Mutvica spring, when the water is at a low lehas the mean discharge rate of about 40
I/'s, and when the level is high it is about 630 I/s

The spring near the lime manufacturing plant isated at the contact between quaternary
landforms and a carbonate complex. It is used byptant for its own needs. The discharge
rate of the spring is 40 I/s. The lime manufactyqtant has placed a pump at the spring and
is maintaining and using spring. The capacity efgamp is adequate to meet the needs of the
lime manufacturer.
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The capacity of the Fonte Gajo spring is from 8ad/2970 I/s.

The discharge rate of the Kozljak spring is abaub1/s.

The minimum capacity of the Plomin spring is ab8.& I/s, and the maximum one is 8 I/s.
Water from this spring is collected for the needigshe water supply system managed by
"Plomin", but only 4 I/s are used.

The capacity of the Beka spring is about 15 I/s.

The Bubt precipice is situated not far from the Plomin Bajthin the ring of the Thermal
Power Plant of Plomin. Its water is collected asédiin the power plant for cooling. 30 I/s
are used for the needs of the power plant, withaistng the salinity of the water.

The Basin of Southern Istria

The basin of southern Istria covers the area ofutl®93 km2 of the southern and
southwestern part of the Istrian Peninsula. It mdsebetween the mouth of the Mirna river
diagonally cutting the peninsula towards the manftithe Rasa river. This basin comprises
also the Limski Channel and part of the valley bé Cipri watercourse, a periodic
watercourse discharging into the Limski Channel.

The fundamental characteristic of this area is panocoastal area with numerous littoral
springs in the low part of the river basin, betwate mouth of the Mirna and the
southernmost cape of the peninsula plus a pateftstern, much steeper coast up to the
mouth of the RaSa where springs are linked to geeyl in bays. There are no permanent
surface watercourses and it has been confirmeddygftests that the periodic stream towards
Limski Channel belongs in part to the Mirna rivaisim and only in a smaller part to the basin
of southern Istria where water streams exclusivalyerground.

Groundwater springs along a range of periodicalburalant coastal springs or mixes
underground with the sea in a dispersed way. Daerédher low relief, access to groundwater
or to natural pits or to water collecting tanks ell&is possible. This is today the main way of
usage of groundwater in this region. Wells are mgosituated on the western side of the
Istrian Peninsula (greater area of Savudrija-Bupsilyrad, in the area of Pareand in the
greater area of Pula). The level of the water es¢hwells is 0.8 m to 49 m below surface.
Table 9 gives the survey of the pump sites managetthe Pula's water supply management
company Vodovod".

Table 9: Survey of Pula water supply system pump sites

SURVEY OF THE WATER SUPPLY SYSTEM PUMP SITES

Ho.j Well name Disch. rate (Iis) Geological conditions Hote
1 Jadraski 345 Heavy-layered rudist limestone K2 '
2 | Sizan 26 5 Heavy-layered rudist limestone K2°
3 |[Valdragon 3 74 Heawy-layered rudist limestone K2 '
4 [ Valdragon 4 10 Heavy-layered rudist limestone K2 * | ACTIVEWELLS
5 [Yalragon & & Heawy-layered rudist limestone K2 '
6 Fojbon & Heawy-layered rudist limestone K2 T
7 CampanaZ 21 Heawy-layered rudist limestone K27

TOTAL 111.5
& [ Tivali 40 Plate limestone 1K,"
8 | Skatari 55 Heawy-layered rudist limestone K2 '
10 | Lokvere 5 Heawy-layered rudist limestone K2 ' | INACTIVEWELLS
11 | Seve 10 Heawy-layered rudist limestone K2
12 | Rizzi 11 Heavy-layered rudist limestone K2

TOTAL 71,5
13| lzvoridte Karolina | 24 | Heavy-layered rudist limestone K2 ' [ DISCONNECTED

Sour ce: "Zoning Plan for the Region of Istria”
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Apart from the springs, twelve collection wells amdarge number of private, dug or drilled,

wells have been recorded. The latter ones are rdlyref unknown pumping regime and
discharge rate.

Picture 17: Division of the Water Supply System in the Regidistria: Water Supply Network

Buzet Water Supply Network Labin | Water Supplywak Pula | Water Supply
Network Pula - City of Pula

Sour ce: Public Health Agency of the Istrian Region, wwvjzzz hr

Table 10: Springs, wells, reservoirs used to supply watehénterritory of the Region of Istria

Water Supphy Network Buzet Water Supply Network Pula Water Supply Hetwork Labin
Spring Name Capacity Spring Hame Capacity Spring Name Capacity
Sv. van 208 lis Pulski bunari® 100 s Fonte Gaja - Kokoti 180 s

Gradole 1000 Us Rakonek 250 Us KoZljak Tls

Bulaz 1321s Gradole 160 I's Plomin 4ls

Butoniga Reservoir — provides steady supply of the whole Region of Istria: Phase 1— 1,000 Iis; final capacity 2,000 I's. Currently used to supply Pula
(in summer) and recharge Gradole spring via the Cize ponor.

Source: Environmental Protection Plan for the Region ¢rfids(with Environmental Status Report”)
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2.6.2 Groundwater quality
Quiality of groundwater used in water supply of the Region of Istria

The majority of the available water quantity usedgtpply the Region of Istria with water is
provided by groundwater: springs and wells. Theliguaf water is assessed in accordance
with various criteria, depending on the specificquse and usage.

The central and northern ends of the peninsulalaaeacterized by springs of different level
of discharge rate, while in the southern end tHg water resources are the wells.

Waters can vary in their geochemical charactessstarting from waters with a low quantity
of minerals to be found in the areas of recharg€iédrija, via the moderately hard and hard
waters between the Mirna river basin and the Ragtanbasin, to the very hard waters with
an extremely high mineral content of the wellshe tider area of Pula and the southern tip
of Istria.

All groundwaters are of hydrocarbonate type withio#s levels of mineralization. Springs
near the RasSa river mouth and the wells of the Brda feature a higher content of sodium
and chlorides.

Springs react to changes of water flow in a vergsti@ manner — showing events of great
opacity. The appearance of great opacity leads ntoinarease of almost all pollution
indicators: increase of the contents of nutrientsitrogen compounds (in particular of the
organically bound nitrogen and ammonium) and tptadsphorus, total lipophilic substances
and heavy metals bound to a suspended substanttes icase sludge. There is also a great
increase of all indicators of bacteriological ptibm of faecal origin. Such distribution of
multiplied concentrations of certain indicatorsatel to the inflow of rainfall water, of
sudden changes of the flow and the total anthrapiogefluence in areas of spring recharge,
greatly affects the classification of water, but vgith the exception of bacteriological
indicators and iron content and in spite of thallagions, still acceptable in compliance with
the drinking water criteria.

Compared to the springs, wells hardly ever becopagjoe and the bacteriological pollution
is very low. The greatest problem with the wellswater supply is the high content of
nitrates, which has already resulted in closingrage of wells from the water supply system
(Peroj, Rizzi, Lokvere, Karpi, Campanoz, Skatad ivoli). Aimost all of them are situated
in urbanized areas of towns or suburban settlenveinése the waste water drainage system is
inadequate or non-existing.

Furthermore, extraction of groundwater at privai#-aells for individual and very intensive
vegetable growing is substantial.

39



O oo E”‘WATER AZR\dI

Jointly for our common future agencija za ruraLni razvo) Istre ELIRGPEAN LINION

50
45
40
-1
30
25
0
15
10

nitrati (mgh/L’

LEi Nt B BI B

" R
‘5"‘# ""‘d}éﬁ at-* o & T

[L:lrr'n Erax —— MOK_NO3 ]

Graph 1: Contents of minimum and maximum values of nitratiesll wells
Sour ce: "Javnozdravstveni glas”, Bulletin of the Publicaite Agency of the Region of
Istria, Year: IV, Issue: 13 — 14, ISSN 1334-414muary - June 2003.
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Wigter Temp. C
Opacity mig/|
pH
COC - Mn mgl, 1
Substances mg/l
Sodium mg/|
Potassium mg/l
M-ammonium  mgh/|
M-nitrite mgN/|
M-nitrate e/ -
M-Kjeldahl mgN/|
Chlorides mig/|
Sulphstes mg/|
o-phozphstes  mgP/l
Cyanides mg/l
Phenaols g/l
et
Cadmium mg/|
Copper g/l
Finc mg/|
Iran mg/|
Manganese mg/l
Chromium - total mg/l
Lead mig/|
lercury mg/l
Mickel mg/|
Alpha HCH mg/|
Lindzne mg/|
Beta HCH mig/|
Deta HCH mg/l
Hewtachlar mig/|
Hentachlar
epoxide mg/l
Endosulphan mg/|
Alcdrin mig/|
Diglclrir mg/l
Endrin mg/|
DOT homologue  mel
PCH mg/|
PAH tatsl mg/|
Tatal Fat mg/|
Mineral Qils mg/|
Chloroform mg/l
Trichlorethilene  me/l
Tetrachlorethil,  mgl
Bromofarm mg/|
ot nmb. /100 ml

Fecal colif, nmb. /100 ml

Pl eos, nmb./100 mi

Numbact
gl nmb./ 1 ml

P=.aenq. Wi
Sulfite-reduc .
clostridia  nmb./200ml

L

Sv.Ivan |Gradole E akonck | Mutvica .gaja | Kokoti | Plomin [ K e | VA3 V-
CRITICAL INDICATORS Conforming I:l Hot confarming - Hot confarming (1995 — 2002) I:I

Table 11: Summary of the quality of the water springs
Sour ce: "Javnozdravstveni glas”, Bulletin of the Publicaith Agency of the Region of Istria, Year:
IV, Issue: 13 — 14, ISSN 1334-4145, January - R0OS.
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Red colour (“non-conforming”) highlights indicatomshich exceed the MAQ (minimum

allowable quantity) set by the 2002 Ordinance (mbistanding the concentration and rate).
The yellow colour highlights indicators which haggceeded to MAQ from time to time

during the last five years of testing. Both colopant to those critical indicators which,

taking into consideration the present treatmenellegould affect the quality of the final

product — drinking water.

From year to year almost the same final grade msgpin relation to allocation and usage
conditions. Parallel to the said phenomena of dapadie. suspended material and

bacteriological pollution contained in groundwaterhen the water is largely opaque, it

contains chemical substances such as mineralimisand manganese above the maximum
allowable concentration. Mineral oils come in camtcations not exceeding 15mg/l; the

contents of iron and manganese sometimes greatlgedxthe MAQ values. None of the

indicators of the tested toxic substances has eecktne MAQ set by the Ordinance.

Current status of water treatment at wells, incilgdsedimentation, filtration and disinfection,

provides complying standard of drinking water. Téxel of treatment at wells is not adequate
to guarantee the required standard, which hasteesun withdrawal of wells from the system

and decrease of disposable quantity of groundwiatewater supply. Chemical and toxic

substances do not endanger safety of drinking water
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2.7. Pollution Sources

Pollution of surface and ground waters

Karst aquifers of the Region of Istria are excamily sensitive to external pollution due to:
speed of flow with lower self-cleaning potentiabnde networks of cracks drain a large river
basin area; drained water does not undergo clegmgesses on the ground on its way into
the ground because it reaches the undergroundghrawarack or through the thin earth cover
over a limestone bad.

Major pressures/sources of pollution on the tenyituf the Region of Istria include: municipal
waste water, 2) untreated industrial waste watele@hate water from landfills 4) untreated
rainfall water which leach pollution from urban aseand roads; 5) agricultural (crop and
animal production); 6) occasional exceptional padlos (industrial, traffic accidents and
similar).

Untreated municipal waste water is the largest #mel most widespread source of
pollution/contamination, particularly of groundwate

The next important type of pressure from urban sisarainfall waste water coming from
surfaces where urbanisation has changed the regioch@inage and cleaning of rainfall water
(roads, car parks, roofs).

Many companies either have not obtained the waenip or have not complied with it. This
problem is even more emphasized in areas with fityunfrastructure for drainage and
treatment of waste water. A large number of comgmm located in water protection areas
(even within the Class | area, e.g.: Buzet ConcBatiehing PlantCiritez Quary and Cimos
Foundry at R®) causing a problem of cumulative influence of rgéanumber of such smaller
plants (garages, dyeing plant, poultry farms, dtéeigng houses).

Inadequate official and illegal waste disposal ssite. their leachate and drainage water
coming into contact with it, are a considerablersewf water pollution in the Region of
Istria. Wild disposal sites are particularly risky they provide no control of disposed waste,
may cause contamination by some kind of hazardastenand are often located in natural
depressions, which accelerates seepage of polkasat into ground.

Leaching from polluted areas, apart from the abmentioned disposal areas, comprises
polluted soil after accidents, roads, urban argasearch results show that from 1 ha of urban
area 130 kg of suspended substances, 60 kg CODmigdle oxygen demand) and a
noteworthy quantity of lead are massed up overat.ye

Treating of surfaces within the intensive farmimgguction represents a significant pressure
on surface and ground water in the Region of Is&specially when carried out in relatively
strict water protection areas.

Severity of the problem is proportional to the m##y of farming production (synthetic
fertilizers and pesticides). The volume of suchmiag area can be inferred from the 2003
Farming Census: 1) total area treated with plaategtion products is 5,566 ha, 2,422 with
herbicides and 2,438 with insecticides; 2) totabatreated with fertilizers is 12,202 ha, 7,560
ha with mineral fertilizers and 4,642 ha with orgafertilizers. The consumption of mineral
fertilizers in Istria is 86 kg/ha, which is moreath in the counties of the littoral and
mountainous parts of Croatia, but much less thahemorth-western and north-eastern parts
of Croatia. However, even such consumption of Iieetis represents a risk for the
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groundwater in the permeable part of the Istriateplfor surface watercourses in the central
flysch part and in the river valleys and poljedstfia.

Torrents, i.e. soil erosion and washing out, mgyesent the most conspicuous item of the
watercourse burden. About 30% of the territory lué Region of Istria is endangered by
erosion, primarily in flysch areas. Especially emgiered is the area surrounding the Butoniga
Water Reservoir.

Cases of ecological incidents (e.g. spillage ajdaguantities of mazut into the Pagaa cave
and/or heating oil in Buzet and similar) had proveng-lasting negative consequences on
water quality.

Air Pollution

In the vicinity and on the territory of the Regiohlstria there are potentially large sources of
emission into the air. Of the overseas influentles, most prominent are those in northern
Italy — one of the economically most developed argiin the world, but also one of the

regions where air is the most polluted. Acid rammgjinating in that area have an adverse
effect on the plant cover and the soil also inRlegion of Istria.

Of the sources of pollution in the Region of Isttiee most notable and the largest single
source of pollution is the Plomin thermal powermpldn accordance with the official reports

(Ministry of Environmental Protection, Zoning andor@truction, 2005) on emission of

pollutants into the air on the territory of Croatthis plant belongs to the most important
single sources according to a number of critetiahss: the largest single emitter of NO2; the
fourth largest single emitter of S02; the sixtlgst single emitter of CO; considerable source
of mercury.

The location has been inserted onto the list adzed of "black spots" (high risk and polluted

locations) in Croatia. The rehabilitation of thesghisal site of radioactive ash of the plant
Plomin 1 certainly falls into the priority measumsenvironmental protection for the Region

of Istria. Radioactivity is the consequence of tise of coal coming from the nearby coal

mines, which have been closed down and the coathnikitoday imported is up to 20 times

less radioactive.

Industrial pollution sources are primarily the cernfactory, lime factory, rock wool factory
(emission from large furnaces), but also chemicdustry (solvents are the largest source of
NMVOC - non-methane volatile organic compoundsflustrial glass, etc. Quarries can be
(and in a few locations in Istria actually are) siolerable sources of dust for the nearby
places.

Currently air quality is monitored at 14 measurstgtions (5 of which automatic) located in
the area of 7 local self-government units (UmaglaPRaSa, Labin, Sv. Nedelja, ¢an,
Krsan). The existing air quality monitoring netwaatially covers the most important single
sources of emission (cement factory, lime factdihgrmal power plant) in the Region of
Istria.
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Picture 18: Area of Air Quality Control (locations of standargeasuring points) on the territory of
the Region of Istria: Umag | Plomin | Most RasSardfnano | Pula | Rockwool
Sour ce: Public Health Agency of the Istrian Region, wwvjzzz hr

Waste Disposal

Waste records are poor and unreliable, but a geassassment says that the Region of Istria
generates 70,000 t of municipal solid waste, 20D,80non-hazardous technological waste
and 10,000 t of hazardous waste.

Collected municipal solid and partly technologieaiste is disposed with at one of the seven
landfill whose status, "measured” in accordancé \wstandard criteria applicable to modern
sanitary landfills, is mostly very unsatisfactory.

Apart from official non-arranged landfills, in acdance with the census of 2001, there are
about 300 illegal disposal sites covering approxeétya30 to 40 ha and containing
approximately 350,000 frof mostly municipal solid waste. The comparisorthwthe last-
year's quantity of generated municipal solid wgsteout 70,000 t) and the total area of
official landfills (36.8 ha) highlights the sevaribf the problem, especially in the light of the
fact that there is no control of illegal waste disal sites and that these are usually situated in
natural depressions which are often points wheiafalh water seeps into the Kkarst
underground of the Region of Istria.

Currently the role of the industrial and energytsewithin the waste management system of

the Region of Istria is performed by the Plominrtha power plant and large parts of the
Koromano cement factory. These two are the main usetseoRDF (Refuse Derived Fuel)
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and have become strategic partners within the wastegagement system of the Region of
Istria through extension and adaptation of thetexjdechnological processes.

Holcim Croatia cement factory at Korotmo has actively joined the Istrian waste
management system by using, and thus disposingquastities of hazardous and /or non-
hazardous technological waste, including: i) wasteeral oils, tires, meat and bone meal,
sludge from municipal liquid waste treatment plaatgl alternative fuels; i) FGD gypsum
(product derived from flue gas desulfurization (FGiPocess at electric power plants, fly ash
from the thermal power plant as cement supplemamndt slag collected from the plant's
furnace grids and used as raw material additive.

The extremely rich karst underground containing exgus speleological bodies, caverns and
caves of which only a few have been protected,oisexempt from pressures and adverse
effects. Attractive bodies, abounding in undergublife (bats, insects, snails, bivalves, crabs,
mushrooms, olm, ...), are mostly unexplored and suffe from permanent pollution
(irresponsible citizens throw municipal solid waslead animal bodies and slaughter waste,
empty sewage tanks, car bodies etc. into themjh&©1.15,000 speleological bodies recorded
in the world, Croatia has more than 8,500, 2,00@dth are located in Istria.

The general rating is that the current status aftevananagement is not satisfactory (in terms
of harmonisation with the existing national and Hgislation and standards). However,

trends are positive and by taking them into consitifen it can be planned that the status
should approximate the EU standards within the @8xb 15 years.
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