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HYDRO ECOLOGICAL MONITORING OF AQUATIC ECOSYSTEMS TAKING INTO ACCOUNT THE CURRENT EUROPEAN TRENDS IN ENVIRONMENTAL ACTIVITIES
The authors analyzed hydro ecological monitoring of aquatic ecosystems (cooling pond Khmelnitskyi and White Lake) taking into account the current European trends in environmental activities. Hydro ecological monitoring of aquatic ecosystems (cooling pond Khmelnitskyi and White Lake) taking into account the current European trends in environmental activities. The strategy of taking management decisions to improve the ecological status of aquatic ecosystems is offered. The system of monitoring observations and complex integrated assessments of water reservoir located in the zone of nuclear energy in accordance with the regulatory framework of the EU on the basis of a systematic approach and a comprehensive analysis of the environmental condition of the water reservoir is improved.
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Statement of the problem. At present one of the consequences of environmental degradation in hydro ecosystems of natural and artificial origin is a growing anthropogenic pressure, including qualitative and quantitative changes in the ecological state of these ecosystems, depletion of their species staff and reduction of biological productivity.

In this regard, current research of changing over time hydra primarily thermodynamic, hydro chemical and productive-destructive processes that determine the formation of water quality of hydro ecosystems.
Nuclear power plants (NPPs) are located near densely populated regions, recreation areas and intensive agricultural production that’s why assessment of water quality, parasitological situation and possible risks of the key elements of the biota in the cooling pond and adjoined water areas of natural waters [11] are particularly important.
In the sphere of energy-supply of national economic complex nuclear power plants, which account for about 50% of electricity generated by power plants in Ukraine play a leading role. One of the most important conditions for reliable operation of the NNPs is a continuous water supply, the sources of which are rivers, lakes, reservoirs and water-coolers. Hydra ecological safety of nuclear power - is to maintain the ecological state of the water that provides optimal work of NPP that is provideded for design requirements. Achieving hydra ecological, nuclear safety and optimum plant operation technical hydra ecosystems of NNP without any negative effects on the environment should be based on the design and implementation methodology of ecological condition of these hydra ecosystems.
Analysis of major studies and publications which discuss the problem. In the development of modern hydro ecology tendency to the assessment of water bodies not in terms of the specific needs of water users, but in terms of conservation of structure and functioning of the entire ecosystem features becomes quite noticeable. The current system of hygienic standardization using the maximum permissible concentration (MPC) has long been subjected to a total of reasoned criticism, which boils down to the following basic claims:

1) the concentration of substances in the water does not reflect the toxicological burden on the ecosystem, as the processes of accumulation of substances in biological objects and sediments are not taken into account;

2) the specifics of the functioning of aquatic ecosystems in different climatic zones (latitudinal and vertical zonings) and biogeochemical provinces (natural geochemical anomalies with different levels of natural compounds), and hence their toxic resistance are not taken into account;

3) the different trophic status of ecosystems, seasonal peculiarities of natural factors against the background of toxicity of pollutants.
The above mentioned disadvantages, as well as some other drawbacks of sanitary regulation does not deny the need for assessment of groundwater by MPC, but indicate the need to develop and use other approaches to environmental regulation and water toxicology [1 , 3].

In the areas of contemporary research of hydro ecology the tendency to assess hydro ecosystems not in terms of the needs of specific water use and conservation but in terms of structure and function characteristics of these ecosystems, in terms of thermal, chemical and anthropogenic burden is traced (Picture 1).

In addition to the methods of bioindications that allow to detect the presence of toxic pollution by the changes in species staff and the structure of hydro biocenosis, a combined method that is based on the analytical determination of the content of certain toxins in the organs and tissues of species hubs becomes very important in controlling the toxicity of contaminated water [7].

Ukraine has recently given very much attention to the problem of improving the monitoring of the environment and monitoring of transboundary water pollution. However, the existing monitoring system is not yet fully in line with international standards. Environment Monitoring is an important tool for effective management of environmental quality, timely warning of harmful pollutants , as well as extensive public information about the status and trends of the environment.













Picture 1. The structural block diagram of a comprehensive environmental assessment of the NNP adjacent to natural and artificial hydro ecosystems
In addition, the current regulatory base of assessment of surface water quality is not sufficiently integrated with leading European countries and in Ukraine in recent years, in accordance with government regulations a harmonization of national environmental regulations with the relevant regulations of the developed countries of Europe and the world is done. 
After the adoption of the EU Water Framework Directive (WFD) in 2000 a phased development and implementation of its provisions has began in the EU. In Ukraine, as in most countries of the former Soviet Union, the system of monitoring of water bodies remained unchanged since Soviet times. In many respects it not only meets the requirements of WFD, but is is a little bit representative [2, 7, 12].
The primary data about physical-chemical and biological parameters of water resources obtained during the current monitoring are often left without proper use because of lagging of their methodological provision as for their processing, compilation and analysis according to the peculiarities of zones of influence of nuclear energy. Scientific papers in this area have unsystematic and scattered character. Systematization and analysis of experience of developing of monitoring system and reasoning for its use in a wide range of scientific and practical works about protection of water objects of 30km’s zone of nuclear power plants are currently a problem.

Currently, monitoring systems of surface waters as in the U.S. so in the EU countries have experienced significant changes. The basis of these changes - the transition from a purely chemical to biological control-based system bioindicators. Biological control - is the assessment of the state of water objects using biological properties and other direct measurements of biota.
The main reason for switching to biological control is the fact that society of aquatic organisms reflects the cumulative influence of environmental factors on the quality of surface waters. Where the criteria for determining the effects do not exist (eg, the impact of pollution sources beyond the point of observation, habitat degradation), society may be the only practical means of assessing such impacts. Well-known international practice to monitor the state of society reveals that it can be relatively inexpensive compared to chemical control.

In different countries there are different systems of biological indication of surface waters that are adapted to the conditions of the region and its specificity. Currently, there are two systems used by different countries – it is the American system RPBs (Rapid Bioassessment Protocols) and British RIVPACS (River Invertebrate Prediction and Classification System).
Most statesmen of the WFD in relation to monitoring of water objects are based on the systems of RPBs and RIVPACS. The comparison of the results of aquatic ecosystems requires compulsory determination of biological indicators as composition and abundance of aquatic flora, the composition and abundance of benthic invertebrate fauna composition, abundance and age structure of fish fauna.

Environmental targets that are raised to surface water are aimed to achieve:

1 - improving the quality of surface water;

2 - changing ecological potential and chemical composition of artificial and heavily modified water objects;

3 - full compliance with all standards and requirements that must satisfy the protection zones.
It should be emphasized that according to the WFD, the EU countries must achieve ‘good’ water quality, not natural. Where this condition already exists, it must be maintained. If water objects are under so strong anthropogenic influence, and their condition is such that the achievement of good status is impossible or too expensive, less stringent environmental objectives, based on certain criteria can be set. Besides all measures to prevent further deterioration of the water must be implemented.
European Water Framework Directive is closely linked with the European system EUROWATERNET. The system EUROWATERNET - is the process by which the EU countries can get information about water resources (their quality and quantity), that are necessary for them for answering customers’ questions. In fact EUROWATERNET is a system which:

- Uses data from existing national monitoring systems and databases;

- Compares similar things;

- Has a statistically stratified construction adapted to solve specific problems and answers the questions;

- Is characterized by a given power and accuracy.
Requirements of EUROWATERNET monitoring systems of surface water is much greater than the WFD. This primarily refers to the number of observation stations and types of observations objects. In particular, according to EUROWATERNET, as reference so representative ranges should cover not only large objects of water, but also the rivers of the 3rd and the 4th order and small lakes.

Purpose of research: to improve the monitoring system and to suggest the compensation of water- and water quard measures to improve the ecological state of aquatic ecosystems located in the zone of nuclear power plants on the basis of integrated environmental studies.
The task of the research: to analyze the results of a comprehensive environmental assessment of aquatic ecosystems of thirty-kilometer zone of the NPP, to establish a tendency of changes of quality of surface water of the studied reservoirs, to investigate and to provide toxicological and radiological assessment of the fish.

Materials and methods. Methods of research covered the conduction of field, laboratory and modeling , theoretical and analytical studies and mathematical processing of statistical series of experimental data. The studies used hydrochemical, hydrobiological and ichthyological metrics.

Based on comprehensive environmental studies of artificial and natural hydro ecosystems different target water use located in thirty- zones around nuclear power plants (for example, the cooling pond Khmelnitsky and Rivne White Lake ) the terms of the formation and functioning of these ecosystems were determined and a monitoring system was improved; compensation water- and water guard measures to improve the ecological state of aquatic ecosystems located in the zone of nuclear power plants were proposed due to the current European trends environmental performance [12 , 13].
Studies. The increasing human pressure on aquatic ecosystems of 30km zone of the NPP significantly emphasized the problem of their protection and restoration. Until recently, the water quality of this water group was estimated only from the perspective of the consumer plan, that is according to technological requirements depending on the purpose. As a result of this approach a significant overload of aquatic ecosystems and the reduction of their self-cleaning ability occured, it led to environmental crises, deterioration and loss of consumer characteristics of water.

Consequently, there is an urgent need to provide an objective assessment of the actual environmental status of the studied water objects, to identify ways to optimize their economic use, to implement conservation measures to restore the ecological status of water quality and conservation.

The main principle in the water protection activities relating to water conservation is a different type of aquatic ecosystem as an integrated ecological unit of organization and functioning.
From our point of view, the structure of management decisions on water protection of water of 30km zone in NPP three aspects: technological, biological and spatial should be highlighted (Picture 2).

Technological aspects should be associated with the optimization of the hydrological regime of ecosystems, heat transfer of surface water reservoir-cooler should be improved, the heat loading on the cooling pond and adjacent water objects of  30km Khmelnitskyi‘s nuclear power plant influence should be reduced.

For the White Lake technological aspect should be based as a control for transformation of lakefront and also the transformation of soil and coastal vegetation.
The biological aspect involves monitoring the progress of the production and destruction processes using biological reclamation elements that allow, on one hand, to achieve biological reclamation effect, and on the other – to get high-quality fish. Progressive eutrophication of cooling pond is a challenging factor to enhance the development of certain groups of aquatic organisms, especially phytoplankton and macrophytes. Fish- biological reclamation that are settled in the reservoir-cooler are not efficient consumers of organic matter, produced at different trophic levels, causing the formation of deadlock productive branches after which there is a gradual accumulation of organic matter within the aquatic ecosystem, the formation of these powerful detritus and silt masses. Consequently, there is a secondary pollution autochthonous area, that leads to a crisis situation.
Spatial aspects are based on reducing the recreational pressure on aquatic ecosystems. In addition, monitoring of radioactive contamination within the 30km zone in the NPP is held.

The monitoring system of White Lake should include mandatory control over the content of radionuclides in predatory fish species.










Picture 2. Strategy of decision-making on water protection activities of aquatic ecosystems of different purpose of 30km zone NPP impact

Conclusions: 
1. Basic principles of a systematic approach and comprehensive analysis of the ecological state of aquatic ecosystems give the possibility to improve the current system of monitoring in them and to develop compensatory measures for environment as analogues of hydro ecosystems.

2. Compensation water conservation measures, aimed to create a stable hydro ecosystem, should be implemented comprehensively - in spatial, technological and biological aspects.

3. The implementation of the environmental component of strategic decisions allow to ensure optimal and efficient functioning of natural and artificial hydro ecosystems both by abiotic parameters, and by biological reclamation and productive aspects.
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Analysis of data of environmental monitoring aquatic ecosystems of 30km zone of the NPP impact of different purpose





Integrated ecological assessment of aquatic ecosystems





Geographic information system of environmental monitoring of water 30km zone NPP impact





Hydrochemical, hydrobiological and ichthyological evaluation





Mathematical processing of data, mathematical modeling and forecasting





Improved monitoring system  for improving the ecological state of aquatic ecosystems of 30km zone NPP impact
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Technological:


regulation of water exchange and temperature





Spatial:


reduce recreational pressure on aquatic ecosystems





Biological:


biological reclamation utilization  of biological productive capacity and increased fish catch and its subsequent use as feed for farm animals
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