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I.  Main directions of development

The Russian part of the South-Eastern Baltic includes the water region of the Exclusive Economic Zone and territorial waters of the Russian Federation, as well as water bodies of the Vistula and Curonian lagoons. Throughout the water regions in question all main directions of human activity have been developed, although to a various extent. Navigation and fishing have been, and are bound to remain major industries in the region, navigation being an important factor of development of the coastal area. Within the territorial sea a search for oil deposits is continued. In addition in the water regions in question there exist identified oil deposits that can be exploited later on. Wind-power engineering and tourism are no less important developmental factors. At present, however, the establishment of wind farms is only being contemplated in the region. Also the sector of tourism is at an initial stage of evolution and has to be further developed to meet the high European and Russian standards. For a successful growth of the activities, in all the directions mentioned, it is also necessary to develop means of protection of the surrounding maritime environment.

1.  Wind-power engineering 

  Currently, there are no wind farms in the water region of the Kaliningrad Oblast, although there exist plans to build them and possible construction sites have been identified (Fig.1). And thus, according to the POWER “Prospects for Development of Offshore Wind Farms in Water Regions of Lithuania, Poland and Russia” project, implemented under TACIS programme, sites for establishment of offshore wind farms have been selected. The surface of the wind farms has been determined assuming the use of wind power facilities of 5 MW capacity, the location density being 1 facility per 1 km2; the overall capacity of a wind farm should not exceed 100 MW while the maximum depth of the location should not exceed 40 m. These requirements considered, two sites have been identified, the first of those being set 12 km from the town of Zelenogradsk and 8 km from the Curonian Spit. The area of the site is 28 km2. The average wind speed at the height of 100 m is about 9 m/s. The nearest “O-10” substation of 22.6 MW capacity in situated in the town of Zelenogradsk. The other site is located 1.5 km from the border with Lithuania and 13 km from the Curonian Spit. The area of the site is 24 km2. The average wind speed at the height of 100 m is about 9.0 m/s [2]. According to the data of a second project it is proposed to select two more sites for construction of wind farms, the first of those to the north of the outlet of Kaliningrad’s sea canal in the coastal zone of the town of Baltiysk, at the depth of 8-10 m, the other in the Vistula Lagoon, on Schukinskaya Shallow Water, between the Krasnoflotskoye village and the town of Mamonovo, the depth being 4-4.5 m there.

When building wind farms in the areas it is necessary to enhance the capacity of the near substations and high-voltage transmission lines should be modernised. Further on, it is possible to include the wind farms into a unified power system including Poland and Lithuania.

2.   Fishery

  Fishery in water regions of the Kaliningrad oblast is not very intensive, as the fishing quotas show. The whole catch does not exceed the quotas assigned and, on the whole, the below set limits, although in certain years (2002 and 2003) the quotas were exceeded (Fig. 2) [4]. Generally speaking, however, the fishing quotas are not fully used, and hence there exists a potential for development of intensive fishing, to a greater economic advantage.

The main industrial fish in the waters of Kaliningrad oblast is salmon and sprat, the catch of other species being less significant. All the fish caught in the waters of Kaliningrad oblast is landed in the ports of Kaliningrad and Pyonersky. There is, however, a difference as regards the species of industrial fish, depending on the water where it is caught. And thus, the main gross production comes from the waters of the EEZ of the Kaliningrad Oblast There was a trend towards increase of the general landing of the catch from 40,000 t in 1996 to 75,000 t in 2001, followed by a gradual decrease down to 50,000 in 2006 (Fig. 3). The main industrial species in the area are salmon and sprat. Other industry fish species – herring, cod, flounder – are of lesser industrial importance [4].
Other water regions being main sources of industrial fish in the Kaliningrad Oblast are the Vistula and Curonian lagoons, where fishing is performed, for the most part, by spreading nets (Fig. 4, Fig. 5). In the Curonian Lagoon the maximum catch of fish was noted in 2002 and amounted to ca. 2,500 t (Fig. 6). The most productive species is bream, whereas the catch of other species (pike perch, roach, sabrefish, smelt, ruff) was insignificant [4].

The industrial species caught in the Vistula Lagoon are close to the species caught in the Curonian Lagoon; it is here that pike perch, bream, roach, eel, perch, sabrefish, abound. The most productive species is also bream. In 1996 in the Vistula Lagoon slightly more than 200 t of bream were caught, and towards 2003 the volume of the catch rose to 250 t, with its peak in 2002 (ca. 300 t) (Fig. 4) [4].

3.  Nature

The water areas are characterised by relatively high species diversity. Coastal parts of the open sea and the lagoons abound with green, brown and red seaweeds. In the Curonian Lagoon seaweeds are spread, in small quantities, along the whole southern coast, their biggest accumulation being observed in the south-western part of the Lagoon. In the Vistula Lagoon seaweeds are more prolific. They grow along the Vistula Spit, their quantities increasing from the hydroplane harbour towards the central part and decreasing towards the Polish frontier. Areas of their spread are also located close to the mouth of Prokhladnaya River, the coasts of Primorye Bay and separate sections along the Kaliningrad sea canal.

In the bays strong development of higher vegetation (reed, bulrush, water-lilies) (Fig. 8, Fig 9) can be observed. They abound in the coastal part of the Curonian and Vistula lagoons, their width varying from 50 to 150 m. In the Curonian Lagoon brushwood extends along the southern and eastern coasts. In the Vistula Lagoon a small area of the vegetation is found in the southern part of the Vistula Spit near the Polish frontier. Reed is particularly abundantly present in the coastal zone from Pribrezhny village to the city of Kaliningrad.

In the lagoons, the Curonian Lagoon in particular, eutrophication takes place, related to pollution with phosphorus compounds, running off from agricultural land.

 Fish species in the lagoons are quite varied. And thus, in the Vistula Lagoon, the main industrial species are: bream, pike perch and sprat (Fig. 8). Spawning areas of the fish are situated, for the most part, in the coastal part. The most widely spread of those is bream, the less popular is sprat. The major spawning areas of bream are ones situated by the Vistula Spit and along the western part of the Primorye Bay. The spawning of sprat takes place along the northern coast of the Vistula Lagoon and in areas remote from the coast – in the central part of the Vistula Lagoon, in its south-western part and to the east of Baltiysk. Pike perch is the least popular species, its spawning going on mostly in the coastal area starting to the south of Ladushkina village and ending in the area of the city of Kaliningrad. 
In the Curonian Lagoon there is a greater variety of fish (fig. 9). It is there that spawning of bream, pike perch, roach, perch, sabrefish, white-fish and white bait occurs. The most popular species among the said are pike perch and roach and sabrefish. Like in the Vistula Lagoon, the spawning mostly takes place in the coastal zone, but there are spawning areas of sabrefish, perch and white-fish in south-eastern part of the Lagoon which are remote from the coast. Bream spawns almost everywhere in the coastal part. The greatest species diversity can be observed at the southern coast, it is also there that spawning areas of whitebait are found, the only ones in the Russian part of the Curonian Lagoon - situated to the north of Polessk and to the east of Golovkino.

 Water regions of the Kaliningrad Oblast do not include any areas protected under NATURA 2000 programme, yet there are nature preservation areas of importance both for environmental protection and for recreation, neighbouring the coastal zone (Fig. 10). The territories include a national park and reserves. By the coastal line there are 2 reserves of the Kaliningrad Oblast: the “Dyunny” comprehensive state nature reserve and “Zapovedny” state zoological reserve. The reserves adjoin each other, being situated in the northernmost part of the Kaliningrad Oblast, in the delta of the Neman River. The  “Dyunny” reserve occupies a small area and is fully located in the delta of Neman, to the north of the Russian-Lithuanian frontier. The “Zapovedny” reserve is almost twice larger than “Dyunny” and occupies lowlands bordering the delta of Neman.

    On the Curonian Spit there is the “Kurshskaya Kosa” National Park. A water protection zone extending for 1 km into the territorial sea and 1 km into the waters of the Curonian Lagoon has been set up for it. The situation of the Vistula Spit is more complicated owing to the fact that it has not been assigned the status of a nature conservation area. For the purposes of spatial planning, however, also long-term perspectives should be taken into account, and this is why the Vistula Spit has also been determined as a national park, a water protection zone extending for 1 km into sea and 0.5 km into the waters of the Vistula Lagoon has been set up.
4.  Mineral wealth
In the Russian part of the South-Eastern Baltic there exist quite a big number of identified oil deposits, at a relatively small distance from the mainland (Fig. 11).

Nowadays only one deposit (“Kravtsovskoye”) is being exploited (D-6), and hence there exists a potential for making use of the existing ones. There are prospects for construction of a new offshore platform to extract oil. Relatively high capital investments are, however, required for extraction of the oil wealth.

5. Tourism

Tourism-related infrastructure of the sea and lagoon waters of Kaliningrad Oblast has not been sufficiently developed, hence there is a potential for its wide growth. At present it is only the resorts of Svetlogorsk and Zelenogradsk that enjoy popularity among tourists (mostly inhabitants of Kaliningrad Oblast) taking a rest on their beaches during summer season. In the Kaliningrad Oblast there is a potential for development of yachting, kiting and angling. At present, international routes on internal waterways between Poland and Lithuania through the territory of the Kaliningrad Oblast have not been practically used. For development of that type of recreation it is necessary to provide a detailed assessment of natural conditions of the water bodies and develop coastal infrastructure.
6.  Navigation

Officially, the Kaliningrad Oblast has one port of Kaliningrad, composed of 4 harbours (Kaliningrad, Svetly, Baltiysk and Pyonersky) (Fig. 12) [3].

Over the last years the port of Kaliningrad has witnessed steady cargo turnover with noticeable growth in spring and winter time. Passenger transfers have not been developed to the required level (Fig. 13). Currently the harbour of Baltiysk has a passenger terminal with the movement of about 12 thousand passengers per year. It is contemplated to develop the harbour of Pyonersky in connection with rearrangement of the passenger terminal and marina for tourist yachts. On the whole, according to the 2005-2006 data a slow increase of the numbers of passenger transfers on the internal route between the port of Kaliningrad and Sankt-Petersburg can be observed – by about 11%, and a rapid growth on the international route Kaliningrad-Lübeck (by 37%) [3].

A further development of ports and anchoring facilities for small ships is, however, required, as well as growth of cargo turnover and passenger transfers. In addition, official navigating routes are scarce – in fact, there area three navigating routes on the waters of the Baltic Sea including the entrance to the ports of Baltiysk and Kaliningrad and short navigating routes in the Vistula Lagoon (Fig. 14). Currently no navigating routes exist in the Curonian Lagoon.

7.   Military use of the waters

Military areas occupy about 80% of the whole water region (Fig. 15) within the economic zone of the Kaliningrad Oblast. These are sea areas of special regime: areas after mine clearing, training areas – temporarily closed and temporarily dangerous, areas permanently closed for navigation and areas where any sea-floor work is forbidden. Limitations of all those kinds are particularly widely imposed in water regions of the Baltic Sea and Vistula Lagoon, but are not present in the Curonian Lagoon. The abundance of areas of special regime hinders economic activity, although work can be allowed there provided that projects and work timetables are agreed on with the higher military commandment.

II.   Conflicts of users

The space for maritime planning of the Kaliningrad Oblast includes a few water regions – the Russian part of the South-Eastern Baltic, waters of the Vistula and Curonian lagoons. For each water region a separate diagram of all main uses and table of conflicts have been drawn up, as the water areas differ both in terms of natural conditions and he existing and possible potentials. Diagrams of uses and tables of conflicts are presented further on.
Areas of wind farms

There are no wind parks in Kaliningrad Oblast. There exist, however, projects to construct them, both in waters of the Baltic Sea and in the Vistula Lagoon. There are no projects concerning construction of wind parks in the water region of the Curonian Lagoon. Discussed further on are types of uses which are absolutely ruled in case of construction of wind parks in the proposed zone or which are allowed under certain conditions.

Types of activities ruled out in the area of establishment of offshore wind farms:

Navigation

In the areas where offshore wind parks are located massive traffic of vessels of any type and size is forbidden, as free manoeuvres of the ships are impossible; these could pose a danger to wind farm facilities and networks of cables that connect them.

Fishing

In the areas of location of wind farms fishery – trawling in particular - is also forbidden, as free manoeuvres when fishing are not possible.

Conflicts with the following types of uses are likely to arise:

 Dumping of dredging material
Dredging material dumping poses a problem for inspection of components of wind farms, should possible failures occur. In future, it is also possible the areas of the wind parks would be inhabited by sea organisms, dumping of the dredging material hindering the process. This is why the dumping is unwanted in the locations of wind farms, although the overall level of conflict for waters of the Kaliningrad Oblast is not very significant, as it is only in one of the four contemplated areas that the place of the dumping is situated.
Tourism

A conflict with the tourist sector can arise after construction of wind farms. Some of the wind farms are situated relatively close to the shore, a fact hardly advantageous from the aesthetic point of view. At the same time traffic of small tourist yachts and cutters would be hindered (just as in the case of navigation).
Protection of maritime environment

Habitats of maritime organisms, and the organisms themselves are bound to be damaged and destroyed. Also collisions of birds with air-screws of the windmills are possible during the time of seasonal passages. Positive effects will be achieved as well, though – in the areas of wind farms industrial fishery is forbidden, just as is extraction of mineral resources, dumping of dredging material, active navigation. Consequently, species variety will be increasing. In addition, the contemplated areas are located far from water-protection zones of the protected areas – the “Kurshskaya Kosa” National Park and the “Vislinskaya Kosa” reserve.
Military use

The places where wind farms are to be located are, as a rule, beyond the limits of the military areas, only one of the wind farm areas being within an area subjected to a special regime. But, there existing a wind farm construction project, and all relevant documents being developed, it is possible that a permit to construct a wind farm also within the special-regime areas would be given.

Fishery

In water regions of Kaliningrad Oblast fishery is not intensive; conflicts of fishery with certain types of activities are, nevertheless, expected. These include:
Location of wind parks (for reasons see above)

Natural protection

Fishery means catching fish in volumes required for economic purposes, the process not always following all requirements of environmental protection. Fishery is also carried out by specific enterprises spreading nets in coastal regions. Consequently, fishing areas coincide with fish spawning areas (in Curonian and Vistula lagoons) and fishery should thus be conducted in strictly determined areas. In water areas of the Vistula Lagoon and territorial sea there is also a threat that fishing resources can be polluted by oil slicks. Measures should be thus taken to prevent and remove pollutions of that kind.
Navigation

High level of care is required regarding fishery in the regions of ship navigation and safety rules have to be observed there, as a threat of failures arises at fishing in such areas. In anchorage areas fishery is forbidden for the same reasons. Places of net spreading in the Curonian   and Vistula lagoons pose a threat to small motor boats and yachts.

Extraction of mineral resources

In the areas of oil extraction (D-6 oil platform) fishery is absolutely forbidden. It is worth stressing, though, that the intensity of fishery in the area is insignificant and does not strongly influence the volume of catch in the Kaliningrad Oblast. In the waters of the Vistula   Curonian lagoons oil is not extracted, nor is it expected that offshore platforms be established there in future.

Cables and pipelines

The category in question includes D-6 Svetly oil pipeline, cables that have to be laid when constructing offshore wind farms and other (power and telecommunications) cables that have already been laid. Certain conflicts with fishery, navigation and military use arise there, mostly because of possible damage of the cables by fishery with the use of bottom fishing equipment, anchorage areas, and sea-floor work of various kind. This is why buffer zones have been established for such facilities, in which zones anchoring and all kinds of sea-floor work is forbidden.
Conflicts related to nature and shore reservation may also arise. These can emerge mostly when new cables are re-laid on the shore, as natural landscape is spoilt and certain lots get excluded from use for recreational purposes. A solution to the problem can be laying of a part of the cables under the sea bottom within the coastal zone.

Tourism

Tourism is one of the most important potentials of the coastal zone of the Kaliningrad Oblast. There are good natural conditions for development of the yachting sport there, for angling and beach recreation. At present the tourist sector is poorly underdeveloped – it is limited, in fact, to beach recreation in summer on the northern shore of the Sambian peninsula and partly of the “Kurshskaya Kosa” National Park. In that respect there arises a conflict with shore protection and nature reservation – on the one hand, tourism contributes to shore destruction (as the case mostly is on the Curonian Spit), on the other hand shore reinforcement hardly adds to the beauty of the area and is not likely to attract tourists. Measures like wind farm construction and extraction of identified oil deposits can also evoke future conflicts with tourism. Considering this, a detailed assessment of resources and potentials is needed for each and every type of use. At the same time development of transport connections is required, both within the Oblast itself and in the neighbouring areas.

Navigation

Use of the water areas for navigation routes is not compatible with areas of development of wind farms, areas of extraction of natural resources and navigation dangers (rocks,  shipwrecks). Anchorage areas collide with places where power and telecommunications cables are laid. At various kinds of shipyard work spills of all kinds of liquids (e.g. oil-polluted water) happen and deliberate waste discharge takes place, which leads to a conflict with protection of the surrounding natural environment. Vessels passing close to the shore exert significant impact on the latter. And thus, along – in practical terms –  the whole Kaliningrad sea canal the shore is supplied with coastal-protection facilities – wing dams and breakwater walls - which prevent damaging it by the passing vessels.

Extraction of oil, building materials and amber

In the water region there exists only one oil platform. Rules of maritime environment protection being observed there, there has been no conflict with nature reservation. Later on, when new platforms are established, it is also required that all nature reservation rules should be observed to prevent a conflict with environmental protection. In addition to the said, near the town of Yantarny, amber is extracted using quarry-type methods. In the years that passed the extraction was more intense, the barren output being dumped on the shore, thus contributing to increased water turbidity and smaller reproduction of fish; the advantageous side of it was expansion of the beach, though. Over the last years the barren output has been disposed of, which has led to intense shore caving.  
 Dumping of dredging material
The disposal of products of bottom dredging comes from the sea navigation canal and harbours. Within the Vistula Lagoon and waters of the territorial sea there are 4 dumping grounds. The material in the dumping grounds and in the territorial sea is subject to transfer under the influence of streams, which leads to increased numbers of suspended material in water. This has negative impact on development of phytoplancton and industrial fish. In addition, the transfer of ground from the Baltic dumping towards the sea canal requires a more frequent cleaning of the latter. As a result, a detailed assessment of the dumping ground impact on maritime environment is needed, and analysis of correctness of the location of the grounds in the water regions (the dumping ground of the Baltiysk port), including possible shift of those to another place, should be provided.

Military use

Areas of military use are areas put to special maritime regime. Theses include areas after mine clearing, training areas – temporarily closed and temporarily dangerous, areas permanently closed for navigation and areas where any sea-floor work is forbidden. For passing through the areas or for carrying out activities it is required to get a permit and to notify the military authorities about one’s temporary presence in the area. There occur also situations when the area is closed for some time. Considering this, there occur conflicts with various types of use, such as: establishment of wind parks, navigation, fishery, tourism.
Protected areas
Water regions of the Kaliningrad Oblast do not include areas protected under NATURA 2000 programme. The coastal zone is neighboured by the Oblast’s areas of nature conservation, though. The territories in question include a national park and reserves. The “Kurshskaya Kosa” National Park has been inscribed on the World Heritage list. For protection of the areas permanent monitoring of the status of the facilities is required, along with assessment of natural conditions and economic activity.

Conclusions
To conclude, it should be noted that in sea areas and waters of lagoons of the Kaliningrad Oblast various kinds of activities are pursued, falling – in practical terms – into all potential directions of economic activity. The activities in question include industrial fishery, extraction of natural resources, navigation, environmental protection, shore protection, tourism, presence of the military. Wind power engineering is the type of activity that has to be developed in future yet. All those activities are underdeveloped at the moment, but there is potential for further growth of human activity in all its manifestations. 
However, despite unsatisfactory use of water regions, there has already emerged a whole range of conflicts, both among potential uses and between the uses and natural environment. All the conflicts have to be taken into account when planning the future of the water areas and the use of various conditions and resources should be agreed on with the neighbouring states – Poland and Lithuania.

In due perspective the activities pursued within many of the directions described in this document will develop intensively. This will be enhanced both by the specific location of the Kaliningrad Oblast and the change in the socio-economic and natural conditions within the region of South-Eastern Baltic.
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