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E.
SUMMARY FOR PUBLIC INSPECTION 
The Middle Sava basin flood control system is a project for which, according to the Ordinance on environmental impact assessment (OG 59/00, 136/04 & 85/06), environmental impact assessment (EIA) is required. Therefore, a future application for a location permit shall be updated with a decision under Article 79 of the Environmental Protection Act (OG 110/07). 

The preparation of the Environmental Impact Study (EIS) of the Middle Sava basin flood control system was preceded by a number of relevant reports and an EIS bearing the same title prepared for a potential World Bank loan (the year 2001).

This project is planned in the areas intended for the flood control system and was identified by the Spatial Planning Strategy of the Republic of Croatia (1997), the Spatial Planning Programme of the Republic of Croatia (OG 50/99), and the Spatial Plans of Sisak-Moslavina, Zagreb, Karlovac and Brod-Posavina Counties and the City of Zagreb. So far, a substantial part of the Middle Sava basin flood control system has been constructed (estimated at app. 40%), but the extension of the system by constructing particular structures requires environmental impact assessment for the entire system to be made.   
The Middle Sava basin flood control system represents a series of planned structures and measures aimed at protecting towns and settlements and farm buildings against floods and creating conditions for stable agricultural production. This Study tries to present the results of a number of studies and projects which achieve the required level of protection, but also the hydraulic structures built and other factors within the system, since over the last 30 years part of this system has been completed. Since the flood control solution in the Middle Sava basin is highly complex and financially demanding, it has been implemented in phases, respecting the criteria such as a high level of water control, system elasticity and economic possibilities. The system covers an area from Zagreb and Karlovac on the west to Nova Gradiška or, more specifically, Mačkovci as an exit profile on the Sava on the east.
The purpose of this Study is to, by analysing the natural components and their current and future load in the surroundings of the planned measures, provide appropriate guidelines for rational and harmonized integration of structures into the environment, with minimum infringement into biological and landscape diversity which reflects the interaction between nature and human activities.
1.
DESCRIPTION OF PROJECT AND LOCATION 
The area covered by the Study lies in central Croatia and occupies 303,985 ha or 5.37% of the national territory. Four large towns – capital Zagreb (779,145 inhabitants), Velika Gorica (63,517), Sisak (52,236) and Karlovac (59,395) – form a triangle around the western border of the area. Other towns lie on the edge of the area covered by the Study and of floodplains: Dugo Selo (14,300), Ivanić Grad (14,723), Vrbovec (14,658), Petrinja (23,413), Kutina (24,597), Novska (14,313), Jastrebarsko (16,689), Glina (9,868) and Ozalj (7,932). Some 1.5 million people live in the immediate vicinity of the wide floodplains in the centre of Croatia. Major traffic routes, which are not only national but also international, border the area on the north and west.

The Middle Sava basin lies within the landscape unit of Pannonian Croatia – “Lowland areas of northern Croatia”, along the Sava and Kupa Rivers, and partly along some of their tributaries. These are wide alluvial plains composed of Pleistocene clays and loess and recent stream deposits, which have all the characteristics of lowland rivers: a mild inclination and many meanders. The width of these rivers varies from a few kilometres to several dozen kilometres. With a few exceptions, these plains gradually transform into the surrounding rolling terrain. The vegetation in these plains has largely been altered by human activities. The most important characteristics of the landscape Middle Sava basin are that it is a mosaic of flood-type natural shapes and a traditional land use landscape. From the river towards the depression, the typical landscape changes under the impact of flood duration, level and frequency and by adapting the traditional land use to the local conditions. The elevated regions lie in the vicinity of the Sava and Kupa, where the riverbanks had become elevated due to sedimentation, which created optimum locations for the development of settlements in the wide floodplains. After 1990, a number of retarding basins were put under protection within the Lonjsko Polje Nature Park, with one exception: the Žutica forest. The significance of this area is further strengthened by valuable cultural heritage reflected primarily in the traditional architecture of wooden houses.   
The climate in the Middle Sava basin depends on by the overall circulation of air over northern moderate latitudes and is modified by the presence of the Dinaric massif, maritime impact from the Adriatic and openness towards the inland of the European continent. These conditions affect particular climatic elements in different ways and in combination with local modifiers. The area is characterized by diverse weather conditions with frequent and intensive changes over the year caused by the travelling low or high pressure systems. The cold part of the year is dominated by stationary high-pressure weather types with foggy weather or low cloud cover with very poor circulation. Summers are dominated by air pressure areas with low pressure gradient and light winds but also by labile stratification of the atmosphere, which causes strong and turbulent air mixing, development of convective cloud cover and showers. Springs are characterized by faster moving low-pressure weather types, leading to frequent and sudden changes of weather, with alternating rainy and dry periods. Autumns are characterized by the periods of calm high-pressure weather, but also rainy days when low-pressure systems pass over these regions.
As regards geology, the region of the Middle Sava basin occupies the largest part of the Sava depression, which is on both sides of the mountains composed mostly of Neogene clastites, followed by a large quantity of marsh sediments and, in the earliest period, alluvial sediments of the Sava and its tributaries. Alluvial sediments had settled on the bedrock of continental sediments of sandy and clayey character dating back to the Paleogene or Neogene. The alluvium itself consists of gravels, sands and mud, sometimes including a clayey component, and of clays deposited through the Sava in the Quaternary period. In hydrogeological terms, the basin is dominated by the Sava depression filled with Quaternary sediments forming significant groundwater reservoirs. Coarse-grained sediment is deposited partly in the Zagreb area, with fine- to medium-grained sand prevailing downstream. Due to weak vertical and lateral distribution of aquifers and poor hydrogeological characteristics, groundwater volumes downstream of Sisak are smaller.
The Sava basin is characterized by large water volumes, but also by heavy fluctuation of flow in time. This characteristic of the water regime is the cause of many water-management, environmental and urban development problems. The high water events are characterized by two maximums - autumn and spring - but can also occur, with slightly lower intensity, in the March-May period. The Middle Sava is part of the Sava that encompasses the basin from Zagreb to Mačkovac (or Gradiška), which is not the result of exclusively natural parameters, but also of human interventions. Namely, a linear flood control system was built downstream of that Sava profile relatively early, so the areas behind the banks are mostly well defended. The left-bank lowland area along the Sava was naturally predestined for frequent flooding and was as such retained in the flood control solution. Consequently, the vast areas of Lonjsko polje and Mokro polje became regular retarding basins within the flood control system.
There are 14 public sewer systems in the project area. Other settlements have no sewerage or its construction is only beginning. Between 50% (Dugo Selo) and 95% (Zagreb) of the total population is connected to sewerage, but the majority have no wastewater treatment plant. In the last ten years, there have been several accidental pollutions each year in the project area, but without significant consequences for the population and downstream water users. In order to assess the impact of the Middle Sava basin flood control system on water quality, it is necessary to know the share of disperse and point sources of pollution in the overall pollution load, in order to assess the pollution of floodwaters and their impact on the ecosystem of the flooded areas. Hrvatske vode has at its disposal data obtained from surface water and wastewater quality monitoring, while data on groundwater quality is available only for the immediate Zagreb surroundings. Data for other sites with groundwater which is used for public water supply is available from municipal service companies. Surface water monitoring is implemented on the Sava and its tributaries on the total of 36 monitoring points in the scope of this project or immediately upstream.
The values of individual demographic indicators suggest certain changes, but it can generally be said that the circumstances in the Middle Sava basin are more favourable than the Croatian average. According to the 2001 Census, in the Middle Sava basin there is a significant population decrease in the settlements of the towns Glina, Ivanić Grad, Jastrebarsko, Karlovac, Kutina, Nova Gradiška, Novska, Ozalj, Petrinja and Sisak. Population increase is recorded only in the settlements of the town of Dugo Selo and of the City of Zagreb.

Lonjsko polje was designated as Nature Park because of significant natural values, but it also has a significant share of cultural heritage. During life and work, the local people had been forced to make a number of modifications to the original natural landscape, with some of the park’s zone having characteristics of a developed landscape and settlements.
In the Middle Sava basin, floods may occur at any time of the year and even several times per year. In an almost intact drainage basin, the form of micro-relief is one of the most significant habitat factors. Contrary to upland terrain, where the habitat may gradually change only at elevation differences of 100 m, in the natural, intact Middle Sava basin a difference in elevation of as much as 10 cm has a crucial role in the distribution and survival of a plant community. Terrain morphology also has a strong impact on the traditional land management system. An important precondition for grazing to function is the existence of breeds of farm animals ready for extreme living conditions in Lonjsko polje. 
It is impossible to obtain data about the structure of plant production which would refer exclusively to the areas covered by the study simply because it doesn’t exist. Out of the total agricultural areas in the area impacted by the flood control system, the share of arable land mostly varies between 80 and 90%. The remaining part is made of the areas covered by pastures, fishponds, reeds and marshes.

Na the area covered by the Study there are some 114,000 ha of forest. 69 % or app. 79,000 ha are state forests managed by Hrvatske šume (national forest management authority), whereas app. 35,000 ha or 31% are private forests or forests with undefined ownership. The ecological and social functions of forests are gaining in importance and value on a daily basis. This refers first of all to the functions forests play in terms of hydrology, water protection, anti-emission, recreation and aesthetics, with their role in the protection and preservation of biodiversity being particularly interesting. The lowland forests of the Sava and Kupa river basins are particularly interesting because of their genuineness and rich flora and fauna, as the keepers of the genetic treasure which practically no longer exists in Europe. In the studied area there are also structures under special protection or structures where forestry experts have been doing research for a number of years now. 
The area covered by the study is the place where different types of alluvial habitats typical for lowland floodplains meet. The number of plant species can vary significantly between differently used habitats. According to the “Ordinance on habitat types, threatened and rare habitat types and measures for conserving habitat types”, which lays down habitat types, the form and content of the habitat map and method of its use, threatened and rare habitat types which have to be preserved in a favourable state, and measures to preserve endangered and rare habitat types in a favourable state, defines habitat types in the Middle Sava basin. As regards threatened and rare habitat types in the Middle Sava basin for which the implementation of conservation measures is required, the communities of threatened and rare habitat types have been identified. In the wider area of the Middle Sava basin and the Kupa basin, strictly protected and protected native taxa of seed plants, fish, birds, reptiles, amphibians, insects and mammals have been recorded.
The current level of completion of the Middle Sava basin flood control system includes the structures protecting the city of Zagreb and the towns of Sisak and Karlovac from a 1000-year flood. The intention was also to provide a lower level of protection to a number of smaller settlements against a 100-year flood. In addition, the flood retention capacity has been increased in relation to the natural state and an increased water control level has been achieved. This construction phase thus included partial construction of the Sava-Odra and Lonja-Strug flood relief channels, Prevlaka and Trebež I locks, the Kupa-Kupa channel, formation of the Lonjsko polje retarding basin by building the majority of frame dikes, and reconstruction and construction of parts of the Sava and Kupa dikes.
In further construction phase, the intention is to increase the level of high water control. This would imply full completion of the Lonjsko polje and Kupčina retarding basins, partial intervention in the area of Opeka-Mokro polje, and controlled release of water from the Lonjsko polje and Kupčina retarding basins, which hasn’t been possible so far. With this phase, Karlovac would be protected against high waters and with full completion of the right bank along the Sava, numerous smaller settlements of Sisak would also be protected and the protection level downstream of Lonjsko polje would be significantly improved. Full completion of the Sava protection system requires the construction of a large number of structures, but this proposal covers those which will have significant effects and which will protect several integrated areas, without putting the remaining parts of the system at additional risk. It is indeed the critical parts of the system which require improvement or construction that were selected. The proposed works refer to two locations behind the Sava riverbanks and one location in the Kupa basin.

In the Sava flood defence subsystem, the Lonjsko polje retarding basin is one of the key structures within the Sava flood control system. Its planned capacity to store excess floodwater from the Sava and the surrounding watercourses gravitating to it is 915 million m3. In order to have controlled release and retention of water into the retarding basin, boundary dikes are foreseen, which have been completed to a large extent. What still remains to be done is construct part of the southern dike and reconstruct parts of the existing dikes. 

In order to have the pressure from the Sava waters efficiently relieved and the town of Sisak protected, it is proposed to construct Palanjek and Jezero overflows, where the high waters of the Sava would be released behind the left and right riverbanks, i.e. into Lonjsko polje and Odransko polje.

The Lonjsko polje retarding basin is crossed by the Sisak-Popovača road, whose culverts of insufficient height and insufficient capacity present an obstacle to continuous flow through the retarding basin. For that reason, the road will be elevated and new culverts and a new bridge with sufficient capacity made.
It is also proposed to build the Trebež-Trebež connecting channel with a valve (where the old channel of the Trebež watercourse intersects with the eastern dike of Lonjsko polje), which will in the system with the already built Trebež I lock facilitate faster and more efficient communication of fish between the waters of Lonjsko polje and the Sava. Within the Trebež node, protective earth dikes are foreseen to be built around the settlements of Trebež and Bukovica, which are currently often affected by the Sava floodwaters.
The Lonjsko polje retarding basin is framed with dikes which have been largely completed. In order for the function of the retarding basin to be fully defined, including all planning characteristics, it is still necessary to build part of the southern dike and reconstruct parts of the southern dike, the western dike and the eastern dike. The Lonjsko polje dikes are dimensioned for a 100-year flood in the Sava basin, for which a level of 98.44 m above sea level (asl) has been calculated. The dikes have a horizontal level line, and the crest level is defined as having a freeboard of app. 1.50 m above the water level in the retarding basin, i.e. in accordance with the standards applicable to embankments. In line with the above, the dike crest lies at 100.00 m asl. 
The area behind the right Sava riverbanks from Zagreb to Sisak is due to unsatisfactory height and quality of dikes potentially exposed to flooding. As many settlements lie in continuity along this part of the Sava riverbank, the high waters represent a risk to human lives and assets. In addition to not being of satisfactory height, the existing dike is also not stable enough, i.e. its caving-in and landslide can be expected. For that reason, the improvement of this important protective structure is proposed. On the sections where the dike cannot be built for technical reasons, a wall will be built. In particularly damaged parts of the Sava riverbed and banks, where the banks have caved-in, a revetment is foreseen.
By completing the structures in the Kupa region, the town of Karlovac will be protected from high waters. The Kupa flow of 600-700 m3/s can pass through Karlovac without adverse consequences, while 100-year flows are more than double. According to the flood control solution, these excess volumes would be rerouted upstream of the town and conveyed through a parallel channel, which has already been built (Kupa-Kupa channel), again to the Kupa downstream of Jamnička Kiselica or retained in the Kupčina retarding basin. Whether the floodwaters will be released into the Kupčina retarding basin or not depends on the condition in the downstream Kupa course.
A natural Palaeozoic stone formation upstream of the settlement of Brodarci has been selected for the location of the Brodarci dam. This location provides favourable technical conditions for developing the structure and favourable hydraulic conditions to dimension a flood relief channel which will transport the relieved Kupa water flood volumes to the downstream part of the system, at a sufficient distance not to have any impact on the high water regime in the Karlovac area. The works include a stone structure for flood control (stone material is obtained from the quarries nearby), the damming of the Kupa channel and a free spillway. 
Despite all the constructed hydraulic structures which will be used for the management of high waters which cannot be received by the watercourses in the Karlovac area and their release into the area behind the banks or into the downstream Kupa course, the remaining volumes will still represent a risk to the area behind the banks. For that reason, this area needs to be additionally protected by building secondary earth dikes along the Kupa, Korana, Mrežnica and Dobra Rivers. The dikes are dimensioned for a 100-year flood with a 1.20-meter freeboard (Mrežnica, Korana, Dobra) and for a 1000-year flood with a 1-meter freeboard (along the Kupa in the Karlovac area).
The settlement of Donja Kupčina will be protected with an eastern retarding dike. This structure belongs to the priority structures under extension of the Kupa part of the flood control system. The dike route runs parallel with the Znanovit watercourse up to km 1+800, where it turns north-east until intersection with the higher ground. The dike actually surrounds a wide urban zone of the settlement of Donja Kupčina. The eastern retarding dike has a horizontal level line at 112.00 m asl, which is 1.5 m above the 100-year level in the Kupčina retarding basin (110.30 m asl). 

Fish-farming is traditionally developed in the peripheral northern and eastern parts of the Kupčina retarding basin. By bringing the retarding basin into full function, the water level in the retarding basin during flood will increase, so the fishponds need to be additionally protected by raising the existing dikes to a higher level. The Crna Mlaka fishponds, occupying 540 ha, lie in the northern part of the Kupčina basin. Half of their area lies in the retarding basin floodplain.
The formation of the Kupčina retarding basin requires the reconstruction of the existing dikes along the Kupa-Kupa channel in the length of 3,755 m. The planned reinforced concrete Šišljavić lock, at a place where the eastern dike connects with the Kupa-Kupa channel, has the function of regulating the high water regime in the downstream Kupa course and of emptying the Kupčina retarding basin. The lock is dimensioned for a flow of 320 m3/s and has three 7.5x4.5 m outlets controlled by radial gates.

By developing structures in the Korana node, the town of Karlovac is protected from high waters from the east. The planned structures of the eastern Karlovac node are the Korana-Kupa overflow channel with an overflow sill, Korana 1 inlet lock and Korana 2 outlet lock. The inlet and outlet locks are two complementary structures of the system. The main objective of this solution is to divert the high waters of the Korana further downstream from its natural confluence with the Kupa, and consequently further away from the town area. A fully controlled high water regime is achieved and internal drainage in the area is improved. 

The Korana-Kupa overflow channel starts on the Kupa at km 127+400 and ends on the Korana at km 6+665. It is dimensioned for a 1000-year flow of 1,270 m3/s. Given appropriate soil mechanics characteristics, the earth material obtained while building the channel can be used for developing dikes along the Kupa, Korana and Mrežnica.

The planned reinforced concrete inlet lock (Korana 1) lets the Korana waters pass into the existing channel as long as the flow doesn’t exceed 143 m3/s. When that value is exceeded, the inlet lock is closed and the application of measures for a high water event starts. All the Korana volumes are then evacuated through a new channel – an overflow channel – into the Kupa through a new mouth. The inlet lock lies on the right Korana bank at km 6+230. 

The planned reinforced concrete outlet lock (Korana 2) is supposed to retain the required level in the Korana during water evacuation and facilitate gravity drainage between the locks. Its capacity is identical to the capacity of the inlet lock, 143 m3/s. The outlet lock will be built on the right Korana bank at km 0+400. 

2.
ASSESSMENT OF PROJECT’S IMPACTS
The purpose of this chapter is to identify and then present potential environmental impacts of the Middle Sava basin flood control system during project preparation, construction and use, including environmental accidents and the risk of their occurrence. It is thus necessary to identify and assess the likelihood of impacts and identify key discrepancies between data and imprecisions.
Among the assessed impacts, it is necessary to identify the impacts of individual structures and come up with measures for their reduction during preparation and construction, which with regard to the type and character of such structures or the area they occupy in relation to the overall project area is objectively speaking not a big problem. Identifying the project’s potential environmental impacts facilitates their review and analysis by individual factors. When it comes to their identification, it can based on the available knowledge generally be said that the selected methods start with the identification of impacts based on the analogy model, which is in this case applicable because the structures are similar.

Impacts during the construction of all the structures of the Middle Sava basin system are limited in time for one or maximum two construction seasons, and will primarily consist of:

-  
Noise and air pollution with dust during the operation of machinery;

-   
Destruction of the vegetation cover at the construction site and along bypass roads;
-  
Impacts on forest ecosystems and forestry, reflected in the loss of forest-covered areas;

-
Impacts on fauna, game and hunting; 
-   
Impacts on infrastructure;
-   
Impacts on landscape;
-   
Impacts on population;
-
Impacts on water;

-
Impacts in the event of accidents.
During the construction of all of the proposed structures within the Lonjsko polje retarding basin, protection of the area behind the right Sava riverbank from the high waters of the Sava, and the Kupa subsystem, the usual surveying works, preparatory works, earthworks, hydraulic engineering works, road works, carpenter’s works, concreting works, reinforcement steel bending works, assembly works and steel and metal works will be carried out with all required machinery and equipment. As these are the usual works during the construction of hydraulic structures for which detailed description of the technology of works is not required, their execution belongs to routine contractor works. During water management works on the construction of dikes, the technology of construction is based on excavation of adequate local earth material in the borrow pit, and on the longitudinal and transverse transport and building-in of material with compaction into the dike body. After construction, the dike slopes and crest shall be planted with autochthonous grass mixtures. According to the design documents, appropriate reinforced concrete hydraulic structures, structures for protection against high waters within settlements (walls) and the Sisak-Popovača road will also be built.

Impacts during use of the structures of the Middle Sava basin system:
-
Reduction of maximum Sava water levels;

-
Establishment of better communication between the Sava waters and the area behind 
the banks;
-
Impact on vegetation; 
-
Impact on forest ecosystems and forestry;
-
Impact on groundwater regime;
-
Impact on fauna,
-
Impact on ichthyofauna,
-
Impact on game and hunting,
-
Impact on visual landscape alterations,
-
Impact on population, improvement of socio-economic conditions in villages,
-
Impact on economy,
-
Formation of new ecosystem types in order to increase biodiversity;

-
Protection of agricultural ecosystems from floods; 

-
Stabilization of the Sava riverbanks by developing revetments;
-
Increasing the stock of agricultural land of high use value;

-
Increasing the tourist value of the Nature Park area.
Under the Environmental Protection Act, an environmental accident is a sudden event caused by uncontrolled actions or impacts which put human lives or health at risk and significantly damage the environment. An environmental accident in the context of an emergency may occur by the collapse of dikes and concrete locks during high water levels.
Under the assumption that at some point in the future the use of the structures of the Middle Sava basin flood control system, which were planned as permanent structures, would terminate, their removal is not foreseen within the time period which it would make sense to analyse within this study. If such thing would happen for any reason whatsoever, the water regime would return to the present state.
3.
ENVIRONMENTAL PROTECTION MEASURES AND THEIR IMPLEMENTATION PLAN 
Environmental protection is the totality of measures to preserve and improve the natural and cultural heritage, rare and endangered plants and animal species and their living spaces. It is therefore extremely important to analyse environmental protection measures in order to ensure, during the implementation of the flood control project, from the construction phase to the operation phase, conditions to reduce environmental damage, but also create conditions for the regeneration of the natural processes which are the generator of environmental development.
Since the area under project scope and consequently its impact zone (since the consequences of works can be felt in a very wide area) is very large, environmental protection measures have to be comprehensively analysed and then implemented.
Measures during project design and preparation:

-
Plan the bypass roads to access the structures in such a way to minimally 
infringe upon the surrounding forest and agricultural land;

-
Define in advance the disposal sites for construction material and waste and areas 
and corridors where the construction machines and vehicles will move and park;

-
A borrow pit with material for the construction or reconstruction of dikes shall not 
leave the area of permanent change of use;
-
During construction design and planning, the edges of the construction sites shall be 
taken care of in such a way to prevent the trees from falling down onto these newly 
formed edges and to prevent landslides;
-
The natural meanders shall be retained to the maximum possible extent; 

-
When planning the works, the existing vegetation shall be retained to the maximum 
possible extent and restored with autochthonous plant species;
-
Works shall not be planned during the period of reproduction of amphibians, 
reptiles and fish, depending on weather conditions and species;

-
Before the project starts, identify the quality of surface water and groundwater in the 
direct
surroundings;
-
Minimize the felling of trees in the project area;

-
Protect the habitats from unnecessary and uncontrolled entries and movements 
through the hunting ground by defining routes and corridors for the movement of 
people and vehicles;
-
Relocate the existing facilities for hunting and using game in cooperation with the 
hunting lessee;

-
When preparing detailed and working designs, prepare landscaping designs for the 
areas surrounding the facilities;

-
When designing concrete structures, special attention shall be paid to their integration 
into the environment;

-
The landscaping design shall also contain a design for biological-technical 
restoration;
-
Prepare an emergency plan in the event of excess situations during the transport of 
dangerous substances;
-
When designing the flood protection system, effort shall be made to reduce the 
level 
of 100-year water.
During construction, the developer shall:

-
Make sure that appropriate and properly working construction machines are used;

-
Restrict the movement of heavy machinery to the smallest possible area;
-
Ensure site management according to the site management design;

-
Ensure appropriate water management supervision over the execution of 
works;

-
Provide supervision over the required controls of performance and of the 
quality of built-in material;

-
Provide supervision over the maintenance or repair of vehicles;
-
Provide supervision over the storage of fuels and lubricants;

-
Provide supervision over the supply and safe-keeping of agents to neutralize potential 
fuel spills;

-
Ensure road repair;

-
Ensure supervision over the excavated and disposed but non-built-in material.

Environmental protection measures during construction refer to:

-
Measures to protect the landscape’s visual quality;

-
Flora, vegetation and fauna protection measures;
-
Forest management protection measures;
-
Water protection measures;
-
Measures to protect against air pollution and excessive noise;
-
Infrastructure protection measures;
-
Environmental protection measures in emergencies.

The unavoidable measures which have to be taken during the operation of individual structures of the system are the following:

-
Regular annual inspection of all the structures, with concrete structures subject to 
special monitoring by the specialized institutions;
-
Routine maintenance of locks, outlet/inlet structures and connecting structures;

-
Identify potential sources of upstream pollution; 

-
Ensure an environmental flow sufficient for the survival of autochthonous 
wildlife;


-
Preserve the corridors and natural breeding grounds and habitats of fish;

-
The area shall not be stocked with non-autochthonous and/or plant-eating fish 
species;

-
Provide elevated grazing areas for the stock to retreat to during floods;

-
Ensure sanitary inspection supervision in the areas of the retarding basins;
-
Preserve traditional farming method in the areas of the retarding basins;
-
Improved maintenance of drainage systems (mowing, removal of mud, culvert 
control);
-
Agricultural engineering measures to reduce adverse environmental impacts (regular 
crop rotation, cultivation, fertilization, sowing, protection and care)  

The collapse of earth dikes and other concrete structures during high water levels represents an emergency. Since the system of design and supervision during the construction and maintenance of such structures has been established, the possibility of such an extreme event is practically excluded. The structures of the flood control system are foreseen as permanent structures for which no termination in use is foreseen in the foreseeable future. The termination of their use would imply their removal (demolition), with which the water regime would return to the present state. Therefore, this study doesn’t propose any protective measures.
The main problem related to current monitoring, which was stressed in the chapters above, is the discontinuity of some of the fundamental observations in the floodplains. Another problem stressed in the study is insufficient coordination of the institutions which are the users of this area, since with a more rational use of funds a more efficient monitoring system both in terms of scope and programme could be established, since it now happens that some observations are repeated, while others are not even included. A third, additional problem is the lack of an eco-hydrology expert as well as of an interdisciplinary approach related to these very complex systems, and the need to form research teams. There are also non-updated topographic maps which have to be updated as an important precondition to adopt rational decisions and optimize solutions.
As the problem of insufficient observations is particularly strong, it is necessary to take activities for improvement. The focus of hydrometric observations of surface water shall cover the locations where these don’t exist or have been terminated, with a lack of data from floodplains representing a special problem. Water quality data, as a particularly strong environmental factor, can be said to be of insufficient scope and quality. The scope of their observation shall be extended on a number of watercourses.
The existing network of weather stations lies mostly around the retarding basins, which means that conclusion about the climate condition in the retarding basins is associated with the findings from these stations. It is therefore proposed that observations be extended to the existing station in Opeke in the Sava subsystem and to establish a new station in Crna Mlaka in the Kupa subsystem.
Forests in the Middle Sava basin are one of the most preserved complexes of lowland forests in Europe and an important factor for protecting this area with the status of nature park. It is therefore necessary to continue with current observations and establish additional ones.

Due to the non-existence of any data or systematic research, intensive three-year monitoring of bio-indicators in the project area and its immediate surroundings is proposed. The monitoring objectives would be focused at identifying environmental impacts, the dynamics of successive development of communities in the newly developed environmental conditions, as well as at identifying any other bioceonosis changes which would occur during the monitoring period in the studied area. 

In order to have a picture of the characteristics of fauna in this area, research works are planned which would cover insects, reptiles, amphibians and mammals. Continuous monitoring of changes in the size of grassland areas and succession of plant species shall be established. Part of this research has to do with agricultural monitoring, cattle breeding and land use, and genetic research shall be oriented at autochthonous species such as the Posavina horse and the Turopolje pig.
The marked value of the cultural landscape indicates the need for comprehensive research works associated with the integration of the flood control system into the environment but also a number of other specialist studies, such as the re-establishment of navigability of the watercourse with the aim of using Lonjsko polje for recreation and tourism.
In order to assess the development of the flood control system, it is necessary to monitor changes in the system using maps of floodplains and river morphology. The flood control system, or its conceptual solution, starts with the use of large floodplains to reduce maximum flows. Since these floodplains are at the same time a specific ecosystem which is under a certain regime of protection, it is particularly important to ensure constant hydrological analyses which would indicate potential changes in the water regime.
4.
CONCLUSION
The state of the environment can at this moment be assessed as good, indicating that the impact of construction of the first phase of the Middle Sava basin flood control system is very small. In view of long and gradual development of the entire system and the foreseen monitoring and additional research accompanying it, it is clear that at this moment there are no reasons to stop its further development, since increasing the flood control level is a must. If the proposed measures resulting from the earlier information are taken into account and implemented, it is evident that environmental damage can be avoided.

Consequently, it can be said that there are preconditions for sustainable use of this area meeting at the same time the majority of demands of its users and minimizing environmental impacts. The competent bodies shall therefore resolve the identified problems to achieve balanced development of the area corresponding to its importance. 
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