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Introduction.

Today the contradictions between man and nature are acquiring a dramatic character. Every year world industry pollutes the atmosphere with millions tons dust and other harmful substances. People of many cities suffer from smog. Forests are disappearing and this upsets the oxygen balance. The pollution of the air, of the world oceans, seas, rivers and lakes, and the destruction of the ozone layer could lead our planet to a global catastrophe. That is why serious measures to protect the environment should be undertaken.

A global strategy of nature protection has between worked out by large international organizations. One of its fundamental provisions is the transfer of industry to low and non-waste technologies.

More than 30 years ago a pulp-and-paper factory was built on the shore of Lake Baikal, though scientists disapproved of the project. They warned that the purification system was imperfect, but the factory continued to function. As a result, about 1,500 million cubic metres of industrial waste water have been discharged into the lake, that is, more than 50 per cent of the world purest water have been ruined. The whole ecological system of the lake has changed greatly. Growth rates of the Baikal fishes and seals have slowed down, some organisms found in no other place but Lake Baikal are disappearing. Trees are dying from the dust and gas blow-outs of the factory. 

It was the problem of Lake Baikal made our people think seriously about the principles of man-nature relations. 

Lake Baikal and its shores have been declared a specially protected zone of the country. The pulp-and-paper factory will be turned into a furniture-assembling works.
Valentin Rasputin and American Musician Paul Winter: "We Have Lake Baikal in Common".
When Valentin Rasputin first heard of Paul Winter’s "ecological jazz", he did not think that jazz had much in common with nature protection. But meetings with Paul Winter in Moscow, in the USA and in Irkutsk have convinced Valentin Rasputin that Paul’s music is really unusual. 

"Live on, Baikal, clean-water Baikal, ancient Baikal, sacred Baikal," Paul Winter sang in Russian. Then he removed his saxophone from his lips for a moment and said that "The Hymn to Baikal" was dedicated to the researchers of the Limnological Institute of Irkutsk, who were doing all they could in the battle to end the pollution of this unique lake.

"I know that Paul Winter performances help Lake Baikal no less than my books," Valentin Rasputin says. "Another important thing is that jazz attracts those young people who usually do not even read serious literature and newspapers... But hearing Paul Winter’s band, they discover that jazz can be very diverse, that it can even promote nature protection and peace."

Paul Winter ideas are the same as those of the Russian author. He believes that the Earth is our common home, a big green home. All its inhabitants - people, animals and birds - need to live in peace and harmony. Paul believes that art and music provide the basis for realizing the wisdom of life.
The problem of the Angara.

We, human beings, missed the time to stop. We did not notice the moment when River Angara waters that remained crystal clean for millennia, began to lose their quality. We could not estimate the effect of our deeds and, with our own hands, very enthusiastic and proud of our power, as if a bad dream obscured our perception, were «conquering» the recalcitrant and unruly daughter of Lake Baikal. Man managed to achieve something that, as the legend goes, Father Baikal never managed: stopped the swift flight of the beauty by ferro-concrete dams. 

This is a miracle that the river, crippled by malignant tumours of reservoirs, a receptacle of a vast amount of polluted, and in some instances poisonous discharge, survived. Moreover, struggling away from the grip of the last dam of the Chain, it purifies itself actively and considerably exceeds its «chosen one» - River Yenisei, by transparence in its lowermost reaches.

Now we shake the delirium off and review our doings in pain. But what is done, can not be immediately undone. In order to prevent further major mistakes in their relationship with nature, people have to grasp the reason why and how it happened. They must get the deepest possible understanding of the interrelation between man and the river, to determine the natural pattern of development of its ecosystem under the present conditions of anthropogenic load and then, most important of all, to develop extremely fine, gentle, but most effective measures of sanitation for decades to come to help the wonder-river regain whatever was lost, return ist better qualities.

No doubt that not everybody was possessed by universal blindness during the «conquest» of the great river. Not everybody had his brain washed. There was a number of those who perceived, witnessed and evaluated the consequences with acceptable precision. But their prophetic predictions did not reach the public, drowned in the booming brass of victorious marches, elocute speeches and reports. The other reason was that nobody wanted to believe that the direction they took in the uproar of the brass orchestras was leading not towards the «bright future», but to the ecological abyss. We woke up from the delirium on the very edge of it.

The influence of the reservoirs.

River Angara reservoirs flooded 8.35 thousand km2 of territory, which makes for approximately 1.5% of the total area of the basin (taking into account that the flooding partially fell on the coast of Lake Baikal). The Riverside lost 230 thousand hectares of the most productive flood - plain arable land. About half a million hectares of flooded forest with the renowned Angara pine, berry fields, hunting grounds and other renewable biological resources were forever lost for development. More than 300 municipalities with the population exceeding 100 thousand people were relocated from the flooded territory. 
The Riverside sacrificed a lot for the consolidation of the industrial strength of the country, getting no perceptible compensation in return. Impetuous development of industry in the region was drawing on its every resource and capacity, while the subsistence of the local population had but slightly improved. 

The extremely negative effect of River Angara reservoirs is produced by the erosion of the shoreline and cross-grooving through which about 6 thousand hectares of land had already been lost, including 4 thousand hectares of farmland. About 3 million m3 of wood that clogs the water-plane, the bays and the bottom arrived from eroded shores. Over almost 3000 km stretch of the shoreline, it is eroded through the distance from 40 to 200 m from design shoreline. These negative processes are particularly characteristics of Bratsk Reservoir and associated with the wide amplitude of water-level fluctuations, high waves, long stretch of the shoreline composed of loose cross-grooving grounds. A number of municipalities fell within the reaches of caving shoreline and needed to be relocated again. Those are Bil,tchir, Kasatch,ye, Seredkino, Tchistyi, Karakhun, Shumilovo, etc. It is expected that thousand more hectares of land would be lost through the shoreline erosion in the forthcoming 15-20 years.

The rise of the level of Lake Baikal by 1 m also resulted in the erosion of the shoreline. In order to stop it, a construction of expensive coast-protecting structures is necessary to provide for the operation of Circum-Baikal section of the Trans-Siberian Railroad. Highly productive system of shallow lacustrine bays with total area of 28,5 thousand hectares that were natural feeding  reserves for young omul was flooded, resulting in the disruption of reproduction cycle of Lake Baikal gobies: big-headed sculpin and yellowfin sculptin, the food for omul.

The creation of the hydros and reservoirs produced sharply negative effect on commercial fishing: obstruction, of migration routes of the most valuable fish species to and from spawning grounds by the dams, exposure of the spawning grounds at water-level fluctuations in the after-bays, during spawning. The expected development of ichthyofauna did not occur in the reservoirs, where whitefish and sturgeon species are being displaced by small, slow-growing and less valuable species of perch, roach and ruff instead.

Under the conditions of low self-purification capacity of low-flowage River Angara reservoirs, the pollutants that enter with sewage, settle and accumulate on the bottom, forming persistent zones of hazardous secondary pollution, intensifying the processes of eutrophication and “bloom” in water-bodies. A characteristic zone of the type mentioned developed, for instance, in Vikhorevsk Bay of Ust,-Ilimsk Reservoir under the effect of sewage from Bratsk, its total traceable area there- with reaching 300 km3, that its, about 20 % of the total area of the Angara Reaches of the reservoir. The volume of polluted water there exceeds the one that existed in the river prior to the construction of Ust,- Ilimsk Reservoir by 20-25 times. This is the negative part played by the reservoirs, which are not major sources of pollution by themselves. Taking into account flooding and shoreline erosion, hydroenergetics could rightfully be rendered a major polluter.

It is evident that a single destruction of dams and discharge of the reservoirs in order to restore the original natural environment is utterly impossible, but the prevention of suicidal construction of new high-pressure hydros and the relaxation, let alone elimination, of the negative effect of existent reservoirs and industries is well within the scope of human achievement.

Today, coast-protection and forest-clearing, control of sewage discharge, stabilization of water-level regime, etc., are the most urgent activities to be undertaken. It would be only fair to use part of the vast financial return of River Angara hydros to compensate for the damage inflicted to the environment, population and economy of the Riverside.
The problem of clean water.

In resent years, increased attention is played to hydroenergetic issues, the strengthening of aquatic conservation institutions which are entrusted with responsibility for the management of environmental monitoring, prevention and elimination of the effects of pollution and consequent exhaustion of water in the country. In River Angara basin, the principle operating and management bodies are Irkutsk Regional and Krasnoyarsk Territorial Committees for Protection of Environment and Natural Resources. Their functions render multy-lateral protection of waters and federal control of their utilization and preservation, ecological evaluation of projects for new construction, upgrading and expansion of operation of the existing ones, licensing of pollutants discharge into aquatic objects and utilization of aquatic resources, limiting or suspending the operation of the industries that violate water-protection regulations, legal actions for indemnification of damage inflicted on aquatic objects, public information on ecological issues.

The important task of Territorial Committees is the analysis of sewage at discharge chutes and supervising of industry-operated monitoring. The scale of this work could be judged if only by the number of reporting water-utilizes (about 600 in the whole River Angara basin) and by the number of discharges into natural aquatic objects (about 150).

No lesser part in the protection of aquatic resources of The Riverside is played by the Basin Water Management Administration - the one of Angara/Lake Baikal (Irkutsk city) and another of Yenisei (Krasnoyarsk city). Their functions render: management of efficient water-utilization in every field of economic activities, supervision of water-use and establishment of water-protection zones and coastal right-of-ways, collection and processing of data on the utilization of water resources, quantity and composition of sewage, prevention of destructive effects of water-bodies (floods, shoreline erosion, ect.).

The division of River Angara Reservoirs Management, incorporated  into the Angara/Lake Baikal Basin Water Management Administration is an executive body responsible for technical and hygienic conditions of artificial water-bodies. The primary task of both Angara/Lake Baikal Basin Water Management Administration (the Division of River Angara Reservoirs Management incorporated), and the same one for Yenisei basin is the provision for conservation of rivers, reservoirs and lakes, their efficient utilization and rehabilitation (shore-line protection, arrangement of water-protection zones and coastal right-of-ways, clearing of the shores and water-planes of water-bodies from floating and sunk wood, ect.).

The supervision of activities for prevention and elimination of the effect of pollution of water-bodies used in the consumption of population is provided by the bodies of sanitary inspection. Their responsibilities include sewage collecting, its treatment and decontamination, regular inspections of sanitary conditions of aquatic objects in the locations of water supply inlets and the quality of drinking water in water-conduits.

The monitoring of hydrochemical and hydrobiological condition of aquatic objects in River Angara basin is operated by Irkutsk and Krasnoyarsk Departments of Hydrometeorology.

Particularly labour-consuming hydrobiological monitoring is operated by the departments of hydromet only on the most important and significant stretches of River Angara aquatic network on a limited number of stations and sections.

Water condition is also supervised by other nature conservation bodies - Fish Protection Service (water-bodies with commercial fishing), geological enterprises (sub-surface water). Their primary objectives are the supervision of implementation of water-protecting measures and the observance of regulations for maximum permissible concentrations in sewage discharges.

Nowadays, when the economic mechanisms are created and strong financial levers are set in place, the point is the coordination of efforts and funds for the development of a program to save River Angara.

The program “Clean Angara”.

The objective of the multi-lateral program of scientific research “Pure River Angara” is in definition of priorities for the improvement of ecological condition of River Angara and its tributaries with due account for natural and geographic, economic and technological, social and contemporary trends in the development of the community. The work should result in a balanced and realistic program of activities for ecological improvement of aquatic objects within River Angara basin.

The starting block of the program can be the estimating of the modern ecological state of Angara and its reservoirs. It includes hydrological, hydrochemical, hydrobiological and ichthyological researches. The deepening of the research of Angara reservoir regime is of great importance. The case is that these ecosystems are very young that, contrary to the rivers, reach quickly on the changes of the water state and so can serve reliable indicators of the inadmissible breaks of the natural links. The microorganism number vacillations, defects in the proportion of the species, alterations in the conduction and time of development of the fish - all these factors tell much about the pollution level of the environment and serious alterations in the ecosystem.
The block of the estimating of the modern state includes various studies of the bad and bank-destroying processes and also of the negative phenomena which became more active with the construction of the Angara reservoirs: karst, suffusion and landslips. An important practical significance has the study of extremal hydrological phenomena: floods, sels, freshets etc.
The key part in the program plays the second block estimating the sources of influence upon Angara and its reservoirs. The most detailed studies are held of the water pollution by the industrial and communal sewage; chasing of a relationship between the pollution sources and the water quality according to the definite sections of the torrents and reservoirs. Certainly, the main complex of problems is connected with the studies of the transforming level of the Angara natural regime by the cascade of HPS.
The water transport part pays special attention to the ecological problems of the sand-gravel extraction from the river-bed and islands of Angara. The evaluation of the consequences of the “mol” and simple timber rafting is practically significant. The studies of the agricultural pollution sources give information about the quantity of the chemical pesticides (toxic chemicals) and fertilizers, brought from the fields to water objects. This block includes also a problem of extremal water ecological situations: wrecks, radiation pollution ect.
In the block of the social and economic aspects of water ecological problems are studies the questions of drinking water: accessibility, influence on the human health. 

The ecological and economical evaluation of the water resources form a separate lock. It is connected with the elaboration of new normatives of the water usage fee. The differention of the fee according to the regional distribution, to the water objects, their separate sections, depending of the quality and volume of the water resources, grade of their usage, expenditure for the usage of the water-economical equipment, reproduction and preserving of the waters - is very actual.
Special block is dedicated to the creation of the idea and technology bank concerning the water consumption in order to choose the ecologically optimal ones. There are the analysed modern methods of the normative installation for the extremely permutable escapes and the variants of their usage for the solving of the after-preserving directing problems.
The last block includes the elaboration of the models of the ecosystem of Angara functions; the optimization of the control net concerning the formation of the water quality in Angara basin.

Each block of the program “The pure Angara” ends with the practical recommendations where the main directions and measures, the expend level for their realization are defined; is evaluated their ecological efficacy, the time of realization and so on.

The last events in our region.
The Asian countries at the coast of the Pacific Ocean need for energy because of their rapid economic development and growth of the population. Their need of energy grows approximately on 14%. Russian petroleum companies have an interest in construction of the petroleum pipeline from the Western Siberia to the Pacific Ocean. There is a giant petrochemical plant in Angarsk, near the Baikal. So Russian petroleum companies planned the construction of the pipeline to the East along the coast of the Baikal. This oil pipeline creates a threat to our grey-haired Baikal. This summer there were a lot of ecological meetings in Irkutsk to protect our Baikal from oil catastrophe. The Baikal is situated in seismically active areas, so this fact gives warning of danger to everybody. Scientists have joined the protest against the construction of the oil pipeline. Thanks to the prevention of our president V.V.Putin the construction of Russian-Chinese oil pipeline was removed from the Baikal. The human mind defeated money. We respect and uphold the absolute need for clean air, water and soil and we are one brief generation in the long march of time: the future is not ours to erase.
Conclusion.
The Baikal and its daughter Angara are very beautiful and unique. They provides us with fresh water. However people pollute the Baikal and the Angara, building factories on their banks. Many kinds of species had been lost, because they could not live in the polluted water. By own hands a man has destroyed for a short time what the nature had created by countries. We should stop building this mad chain of dams on the Angara, that held down the rebellious daughter of the grey-haired Baikal. I think the problem of the unique Siberian river and the Baikal is not only a problem of our region but the problem of the whole country and the whole world. We should respect and uphold the absolute need for clean air, water and soil. I consider that economic activities that benefit the few while shrinking the inheritance of many are wrong. And it is our challenge, young people, to restore an ecological balance on our planet and to leave it clean and healthy for future generations. 
The difficult task of saving the unique Siberian river and the Baikal that were nearly destroyed by fathers now shifted upon the shoulders of all contemporary society. And in conclusion all of us should always remember the wise advice of a great English writer John Galsworthy who said: “If you don’t think about the future you will not have it”.
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