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ENVIRONMENTAL IMPACT ASSESSMENT TO THE ECOLOGICAL SITUATION
IN THE ATYRAU REGION

The ecological situation in Atyrau region has arisen due to both natural and anthropogenic factors, the most
important of which are the rapid development of oil-and-gas complexes and the rise in the Caspian Sea level. The
environmental negative impact in the Atyrau region is characterized as being critical. In the absence of a combination
of protective measures, the region will become a zone of ecological catastrophe with disastrous consequences not only
for it, but also on a worldwide scale. Pollution of all environmental objects are increasing, and it needs to provide
regular environmental assessment and management actions to make special control for ecological problems in the
area.

The Atyrau region occupies a special place amongst the regions and zones of ecological
disaster in Kazakhstan. The ecological situation here has arisen due to both natural and
anthropogenic factors, the most important of which are the rise in the Caspian Sea level and the
rapid development of oil-and-gas complexes [1]. The rise in sea level can lead to the occurrence of
zones of hydrogen sulphide contamination both in connection with destruction of plants on flat
coasts, and as a result of flooding of operating oil and gas fields, where territories are polluted with
petroleum products. The rapid growth in oil and gas recovery and the highly aggressive properties of
the recovered material accelerate the intensive pollution of the atmosphere, and of the surface and
subsoil water. This in turn leads to pollution of the soil and vegetative cover, in which heavy metals,
radionuclide and petroleum products accumulate. In the Atyrau region, the process of oil
exploitation has resulted in the atmosphere being polluted with solid particles, sulphur dioxide,
carbon monoxide, nitrogen oxides and hydrocarbons [2]. The ecological situation in Atyrau city has
deteriorated because of air pollution in the city by vapours, constituting another class of hazard.
Motor transport is the other significant source of pollution in the city. Furthermore you can see the
index of air pollution from figure 1. This index in the city of Atyrau in 2012 year amounted to 5.3
MAC than in 2011 (3.8).Rip off concentration of suspended solids in Atyrau was 2.0 MAC
(maximum allowable concentration), maximum single concentration of MPC reached 4.8 MAC and
every year its increasing rapidly [2] (fig.1).
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Figure 1 - Index of air pollution in Atyrau city

Along with oil and recovered gas, there is a large quantity of associated reservoir water which
is not contained properly. Part of the petroleum products escape into the sea during the operation of
coastal oil wells and with their flooding, water transportation of oil and sewage occurs. 275 sites of
radioactive pollution by natural radionuclide - including uranium, radium and thorium have been
found, their concentrations exceeding the background radiating by ten to a hundred times; this has
been found in reservoir waters taken from the sites together with oil.

The main pollutants of the air in the region are: carbon monoxide, sulfur dioxide and nitrogen
oxides.Atyrau region by the level of emissions of air pollutants from stationary sources in 2012 year
ranked 4th place in Kazakhstan (133.1 thousand tons per year). Main pollutants - oil industry
enterprises of the total emissions from stationary sources of 131.3 thousand tons up liquid and
gaseous substances, and the share of solids have to just 1.8 tonnes (fig. 2).
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Figure 2 - Emissions of air pollutants in Atyrau region, from stationary sources
(In thousands of tons)

In a shelf zone of the Caspian Sea the salt oil fields Gran, Martyshy, Zhanatalap, Buzuchi,
Karazhanbas and Kalamkas have been exploited for more than 30 years and since 1993 — the sub
salt oil-and-gas field Tengiz. The emissions contain hydrocarbons, hydrogen sulphide, and oxides
of sulphur, nitrogen and carbon. These substances escape to the atmosphere and are adsorbed by the
underlying surface. The maximum level of atmospheric pollution with hydrogen sulphide occurred
in 1999 and for oxides of sulphur and nitrogen, in 2007.Surface-active substances, phenols,
petroleum derivatives, and heavy metals have accumulated in water [8].

217



The adverse ecological situation in the region has been aggravated by the growth in oil
recovery in the Tengiz field. In connection with development and expansion of oil recovery in the
coastal areas of the North-East part of the Caspian Sea, of the Tengiz and Prorva fields, the
ecosystem has been polluted mainly by sulphur and the sulphur-containing compounds which are
present to a high degree in Kazakhstan oil. The Tengiz gas-processing complex burns gas in flares
causing atmospheric pollution of the region. More than 3.7 million tons of lump sulphur is stored
[5].

Weather conditions, especially the direction and speed of wind, air temperature, precipitation,
relative air humidity, etc. are the major factors in the spatial dispersion of technology-based
emissions. Gas-dust emissions precipitated at the soil surface are strongly fixed in the top layers.

Technology-based disturbances are the dominating form of anthropogenic degradation of soils
as a result of which the soil cover is completely or partially destroyed. They are connected with the
movement of motor transport, development and exploitation of oil-and-gas fields, construction of
communication and power transmission lines, various civil and construction works, landfill for
industrial and household waste, and quarries.

Soil contamination by heavy metals occurs by irrational use of natural resources, including oil
and gas recovery. The main sources of pollution of the biosphere by oil recovery are:

- construction of oil and gas wells (waste drilling waters and slurries, discharges from wells,
combustive-lubricating materials, etc.);

- collecting and transportation of oil by main pipelines;

- preparation of oil for processing;

- field oil refining and storage;

- filling and draining operations.

A problem of prevention of pollution of the Caspian Sea water by oil and petrol derivatives has
risen in connection with oil fields in the flooded area. Pollution occurs also due to drainage of the
Volga and Ural rivers. 77,000 tons of petroleum hydrocarbons are annually transported into the sea
from the River Volga [4].

The problem of pollution by petroleum products is very serious in the northern Caspian Sea
region because of imperfections in the systems and in the equipment of oil-recovery complexes.
Also the increase in the volume of transportation of crude oil and their products with tankers
frequently leads to huge oil spillages.

A significant amount of oil spills into the sea with accidents involving sea vessels, especially
tankers [5]. Additionally, there is a marked negative influence of oil field and gas processing
enterprises on the ecological state of the territory in adjacent regions.

In the opinion of many researchers, the state of the Atyrau region is characterized as being
critical. In the absence of a combination of protective measures, the region will become a zone of
ecological catastrophe with disastrous consequences not only for it, but also on a worldwide scale.

The ecological consequences of such a damaging environmental impact on the Caspian Sea
region are multifarious. Pollution of the coastal line by oil and petroleum derivatives and toxic
gases cause the mortality of plankton and other kinds of sea flora and fauna. Numerous cases of
mass mortality of sea birds and seals have been observed. The health of inhabitants of oil-recovery
areas has suffered significantly. Along the coast of theKazakhstan part of the Caspian Sea frontal
there is moderate desertification, while in the areas of oil fields there are conspicuously large areas
of strong and very strong local desertification [6].

In connection with planned works for drilling on a shelf of the Caspian Sea in the zone of an
especially protected territory, the further fate of the ichthyo- and ornithofauna causes considerable
apprehension. Water polluted by oil, heavy metals, pesticides, and phenol is extremely toxic for
fishes. Since the end of the 1970s the annual sturgeon catch has decreased almost 20 times by 8-10
thousand tons. Bio-terrorism is becoming a real danger. In connection with the rise of the Caspian
Sea level, the state of the spawning areas has worsened. The relief of a coastal zone is a soil-and-
vegetative cover and the biogeocenocis as a whole is transformed [6].
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A mass mortality of Caspian seals took place, caused by pollution of seawater from toxic
discharges from both the operation of numerous drilling rig installations surrounding the Caspian
Sea and as a result of prospecting drilling on the sea shelf.

The Kazakhstan part of the Caspian Sea is the most vulnerable ecological system, and most
sensitive to external influences. The influence of pollutants on this ecosystem is 100 times worse
than in other parts of the sea [7].

Kazakhstan is obliged to take special measures to protect sturgeon fishes, the remaining
Caspian seals and migrating birds. Levels of natural reproduction of sturgeon fishes in the lower
reaches of the River Ural are unsatisfactory.

In recent years a critical reduction of sturgeon fish numbers has been observed as a result of
fishery intensification, deterioration of conditions for reproduction and an increase in poaching.
Within the framework of the Program on the development of the Kazakhstan sector of the Caspian
Sea, it is necessary to carry out works on conservation and restoration of its biological resources.

For regulate and management of the ecological situation of Atyrau region it is necessary to
provide these actions:

- to take measures to minimize already existing environmental pollution and to decrease the
possibility of potential environmental pollution from industrial objects that are operating, under
construction or projected,;

- to choose an optimal location of not-yet erected industrial objects which could pollute the
environment in regions remote from places inhabited by the population;

- to provide free access to ecological information for interested persons, groups and
organizations;

- the development of plans of actions in case of anthropogenic and natural calamities including
consequences of change of climate and increase of sea level, at worsening of state and pollution of
the environment induced by technological factors including spillages of oil and other materials;

- periodical evaluation of the impact of external factors on environmental state and health of
the population.

In conclusion, pollution of environmental objects takes place both in the city of Atyrau and in
Atyrau region — in the soil, air and water, due to unreasonable use of natural resources. The
population experiences difficulties connected with limited and poor-quality water supply, public
services, wastewater disposal, and exposure to harmful chemical substances. Furthermore we must
to use GIS management system and ecological zoning to predict the dangerous and the environment
impact assessment, then to solve ecological problems in the region.
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