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DEVELOPMENT OF OIL FIELDS ON THE SHELF  
OF THE CASPIAN SEA AND THE RISK LEVEL OF ACCIDENTS  

 
Abstract. The authors considered the rational reasons of effective measures for prevention and liquidation of 

catastrophic of emission of oil and gas in case of production of oil and gas in the Kazakhstani sector of the Caspian 
Sea. The comparative analysis with the accident on the Gulf of Mexico (USA) is carried out.  

Scientific substantiation of effective measures to prevent and to eliminate oil and gas emissions catastrophe on 
the Kazakhstani sector of the Caspian Sea is carried out. Currently, Kazakhstan produces 1.6 million barrels a day, 
which allows us to be among the world's top twenty oil producers. In the next 15 years we plan to double these 
figures - we have a new field in Tenghiz, Kashagan. The USA’s companies such as ExxonMobil, Chevron want to 
continue to invest in this area.  

Keywords: Caspian Sea, emissions, catastrophic, situation model, Tenghiz, Kashagan. 
 
Introduction. Emergency oil spill in the Caspian Sea can cause catastrophic dam-age to flora and 

fauna of the sea. As a result, the intensification of oil operations on the shelf of the Northern Caspian Sea 
brings to the task of risk assessment plan for the defeat of biota with accidental oil spills [1-4]. 

At the explosion on the drilling platform of the "British Petroleum" company in the Gulf of Mexico,  
5 million barrels or 795,000 tons of oil have been released into the atmosphere and the aquatic environ-
ment. Emission speed reached 200 km/hour, the temperature to 400 °C. The pressure of 8 tons was per 
square kilometer, which killed dolphins and whales. The populations of crab, oysters and shrimp 
disappeared for five years. Oil fell in the Atlantic Ocean and the Gulf Stream. All the maritime community 
has suffered in the Gulf of Mexico, including the seabed. 

The first catastrophic oil and gas emissions to the atmosphere area occurred in Kazakhstan in 1985 
during the development of the Tengiz oil field. The accident was eliminated within 398 days. Thus the 
flame height reached 300 m, a diameter of 50 m, air heated in the wellsite to 1500 ° C, the soil around the 
well site to 440 °C. It spilled 3.4 million tons of oil, 1.7 billion cubic meters of flammable gases, including 
516, 000 tons of H2S (or 1.0 million SO2), 850 tons of mercaptans (highly toxic chemicals), 1.0 mln tons 
of unburned hydrocarbons and 900, 000 tons of soot. In this case, at least about 200 thousand birds were 
killed. 

If we compare the materials on catastrophic releases of petroleum fluids between the Gulf of Mexico 
and the Tengiz oilfield, then we have that for one day of elimination 9,138 tons of oil were thrown into the 
Gulf of Mexico and 8,548 tons at the Tengiz field on average. The weight amount of oil fluids emissions 
in both regions is approximately the same [4]. 

Materials and methods. Research methods: empirical (observation and comparison), theoretical 
(abstraction, axiomatic, analysis and deduction). The methodical principles of an estimation of economic 
damage are based on two approaches to estimation (rate) of damage from pollution of an environment: 
indirect (integrated) and bu objects.  
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In researches applied methods ArcGIS Server component provides storage cards as a service to 
display in the Publish Map Web-Part.  

Pre-processing Module Component allows the genera-tion of configuration files required for the 
calculation of wind, hydrodynamics and oil spill.  

Component Mike 21 HD [5] provides the calculation of hydrodynamics.  
Component Mike 21 SA [6] calculates an oil spill.  
Risk App component calculates the probability risk of oil pollution of the sea and the destruction of 

biota in the Northern Caspian [7]. Storage layer comprises a database for storing information [8,9]. The 
geodynamic monitoring of the Kazakh scientists is conducted on the basis of geo-positioning space with 
the GPS satellites, GLONASS, accompanied by JSC "National Center for Space Research of Kazakh- 
stan" [11]. 

Results and discussion. Currently, high sulfur giant subsalt oil and gas deposits are being developed 
on the Kazakhstani shelf of the Caspian Sea, which is unprecedented in the history of oil industry in 
Kazakhstan. It is necessary to study the mechanisms and predisposition to certain areas of catastrophic 
events for the prevention of possible emergency situations. The analysis shows that emergencies occur 
where the earth's crust accommodating giant oil reservoirs more active, not calm, tectonic shifts occur. All 
the pre-salt oil reservoirs represented as a "giant powder container" with abnormally high pressure, tempe-
rature and high hydrogen sulphide content (table 1). 
 

Table 1 – Characteristics of the pre-salt oil and gas fields 
 

Main Data 
Fields 

Kashagan Kairan Aktoty Korolevskoe Tengiz 

Depth, m. 4,000-5,500 3,200-5,500 3,600-5,000 4,000 4,000-5,500 

Reservoir pressure in atmospheres. 800-1,100 700-1,000 800-1,000 800 800-1,100 

Reservoir temperature, ° C 110-130 110-130 110-130 110-130 110-130 

The content of the gray-hydrogen (H2 S) in % 19-22 16-20 22 16 19-23 

 
According to the geophysical research conducted by Western oil companies, the structure (reservoir) 

of oilfields - Kashagan, Kayran, Aktoty, Korolevskoe and Tengiz oilfield is a single complex area, about 
160 km long, 40 km wide, with some pinches. Clearly, that new deposits of hydrocarbons will be opened 
within this area and gas fields. 

The oil reservoirs at depths of 4,000-5,500 meters are under stress, under enormous pressure in-situ 
800-1,100 atm., occupying a total area of 3,154 square kilometers and water area of the sea coast. 
According to the academician the violations of moderate static state of giant oil storage tanks can trigger: 

1. Natural earthquake 
2. Man-made earthquakes 
3. Technological violations of drilling and exploitation of the deposit. 
According to the Institute of Seismology, the territory of Atyrau region, including the Caspian Sea, is 

related to the areas of the crust with the possible manifestations of earthquakes of magnitude 6 on the 
Richter scale. Right here in tectonically active areas of the Earth's crust large subsalt of oil and gas 
deposits are located. Modern active faults within the Tengiz field (vertical) have up to 5 cm per year, 
which was established by repeated leveling tool. 

On the eastern coast of the Kazakhstani sector of the Caspian Sea at the end of April 2000, there was 
a large-scale subsidence of the Earth's surface. As a result of tectonic downstream movements, the huge 
tracts of Kalamkas and Karazhambas were flooded. More than one hundred well sites were under water. 
This coastline stretched for tens of kilometers. 

Thus, the uncontrolled development of the huge pre-salt hydrocarbon resources of the Caspian Sea in 
Kazakhstani sector will be under strong natural and anthropogenic geodynamic factors. Risks of natural 
earthquakes are essential. 

The emergence of the danger of natural and man-made earthquakes increases, because since 1993 at 
the Tengiz field, in a growing volume hydrocarbon resources have been extracted. Injection of water or 
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gas to fill the voids and cracks liberated so far are not conducted. This circumstance leads to a moderate 
violation of the static state of the subsoil [10]. leading to the following geophysical processes: 

1. Fall in situ pressure on the periphery of the oil tanks. 
2. Change of the phase relationship of hydrocarbon systems. 
3. Change of the temperature condition of oil tanks. 
Drilling of the first well at Kashagan started on 11 August 1999. In winter of 2000, the first subsalt 

with huge reserves of oil and gas was opened - 38 billion of barrels, or 6 billion tons, of which there were 
about 10 billion recoverable barrels of oil. Our fears of the emergence of man-made earthquakes are real 
and it is an expected phenomenon. This is confirmed by the declaration of "Agip KCO" of intent to deve-
lop the Kashagani field, where it is noted that "... the planned development of offshore oil production on 
the shelf of the Northern Caspian Sea will be counted not in years, but for many decades." 

A certain danger is represented by 19 deposits, which are located on the 1,485 drilled wells that are 
located in the zone of flooding and pre-flooding of the Caspian Sea. Some of them give a leak; very dan-
gerous 150 wells are located in the coastal part of the sea. Too little funds are allocated to eliminate them 
(25 million tenge in 2009 to eliminate the 20 wells). 

It should be noted that the uniqueness of the Kashagan field, located in the shallow area of the 
Kazakhstani North Caspian biological resources is in rich feeding grounds, migration routes of fish and 
birds. According to our research, the biomass per unit area is about 1.5-2 times higher than in the rest of 
the sea. The particular vulnerability of the Kazakh part of the total water volume of all the sea is only 
0.94% while 27.73% of the area of the entire sea area (more than 398,000 sq. km), with an average depth 
of 6.2 m. If you pour a ton of oil per unit volume in different parts of the sea, the lethal concentration here 
is achieved much faster.  

The Caspian Sea has immense beauty and diversity of ecosystems and is rich in natural resources, not 
yet being fully investigated and is not used efficiently. The Caspian Sea has a climate formation value and 
is unique in that it was called the relict flora and fauna, including the world's largest herd of sturgeon fish 
(90% of world reserves). The Caspian Sea is home to more than 500 species of plants and 850 species of 
animals. The Caspian Sea is a major migratory route and habitat for waterfowl and shorebirds. 

In fact the Kazakhstan's Caspian Sea coast is lower and is very similar to the low marshy shores of 
Louisiana, which was hit hard by the oil spill. Here on the shores of the Caspian Sea protected wetlands 
are situated, and the state nature reserve "Ak Zhayik" is in front of the Kashagan field, where rare spe-
cies of fish, birds and animals live. In the event of a similar disaster in the Caspian Sea, with the help of 
wind surges, the oil can go on the marshy coastal waters, where it will not be possible to collect it any 
longer. Marshy ground will easily absorb oil mixture, and the unique nature of the Caspian Sea will be lost.  

Unfortunately, the pollution of the Caspian Sea continues. Only from "Tengizchevroil" LLP emission 
of pollutants in the atmosphere has made more than 1 million tons. Thus, one ton of crude oil accounts for 
7.07-8.0 kg of harmful substances, which is based on the oxides of sulfur, nitrogen, sulfuric and nitric 
acids. As a result, in the eastern part of the sea water area there is a decrease in pH. The difference bet-
ween the extreme values of pH in the studied sea area reaches 1.59 (8.4 to 6.81) indicating the real-acidi-
fication of marine waters. 

According to standard calculations, for every million tons of extracted oil in the world we have an 
average of 131.4 tons of losses. If on Northern the Caspian Sea is planned production of 70-100 million 
tons of oil that we will have losses of not less than 13 thousand tons per year.  

The Tengiz massive amounts of elemental sulfur, stored in the open-air form, are constant and an 
ever-increasing source of environmental pollution. As a result, sulfur bacteria from the surface of the 
sulfur arrays allocate sulfuric acid. Under the influence of contamination of oil and gas the complex 
disease of the population of nearby towns is 90%, and the incidence of the population of the Atyrau region 
increased by 50%, which is the result of a local environmental disaster. 

The existing system of environmental monitoring and research in the Caspian Sea is cumbersome and 
inefficient, allowing manipulation of information and public opinion. We offer new technology of 
monitoring. The information observation system will be the most flexible, decentralized and suitable for 
progressive public involvement in the management of natural resources. It will clearly identify the anthro-
pogenic contribution of all charges against the background of natural processes: 

1. Ensuring the balance between conservation, protection of biological resources and the conduct of 
petroleum operations, extraction of hydrocarbons at sea. Developing a set of measures to limit acidifi-
cation of a vast area (approximately 8,000 sq. km) to the east of the Caspian Sea water area and resolving 
issues of compensation for damage provide oil companies with the aquatic environment and bio-resources; 
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2. Implementation of international standards for assessing the impact of ongoing oil operations, 
including providing objective data on the concentrations of highly dangerous toxic pollutants, mercaptans, 
restrictions on in-depth development of more than 8-10 thousand meters.  

3. Implementation of control over the volume withdrawn from the bowels of the earth and efficient 
hydrocarbon volumes injected into oil horizons of water and gases. Control to carry out the disposal of 
liquid industrial waste in the bowels, resulting in disrupted static condition of the subsoil; 

4. Development of an emergency situation model on the shelf and eliminating them for the shortest 
possible time, as well as the methods of calculation for the full recovery of environmental damage to the 
natural environment during operations and emergency situations; 

5. Providing comprehensive monitoring on modern methods of mathematical modeling, covering the 
most predictive indicators of ecological disaster, the legal framework of environmental protection and 
comprehensive planning, coastal zone management. 

Today in the Kazakhstani sector of the Caspian there are performed unprecedented in scale and 
quantity dangerous oil and gas resources. The accelerated development of oil resources will lead to a 
significant loss of the quality habitat of biological resources and people. 

Analyzing the scale of environmental complications, we set out to study the causes of environmental 
emergencies in the normal mode in the long development of oil fields. 

In the process of the long-term development there is the accumulation of toxic substances in the soil, 
the plants, the aquatic environment, sediments and internal human organs, animals, birds, fish and others. 
In the end, the whole ecosystem will be infected with toxicants. 

According to our calculations in the future with the full development of the huge pre-salt oil resour-
ces, by schedule production the atmospheric pool and water area of the Caspian Sea Kazakhstani sector 
can throw out 28.0 million tons of poisonous substances. From these components there may be formed 
9.93 million tons of sulfuric, 5.3 million tons of nitrogen and 10.45 million tons of carbonic acid, they are 
also the most destructive compounds of the natural environment in the world. 

Despite the shallow waters of the Kazakhstani sector sea company Eni SpA with the operator "Agip 
Caspian Sea BV" plans in the future to increase production levels from 55.8 to 98.0 mln. tons of oil per 
year. Contract area under the North Caspian Sea PSA includes the giant Kashagan oil field which is the 
first major offshore field in the Republic of Kazakhstan, as well as the fields of Kashagan Southwest, 
Aktoty, Kayran and Kalamkas. The scope and complexity of the operations carried out by a consortium of 
persons, which includes the companies: Eni, Shell, Exxon Mobille, Total, ConocoPhillips, KMG, INPEX 
which are aware that such production rates can lead to irreversible processes i.e. radical destruction of the 
ecosystem of the North Caspian.  

The study area is under the influence of regional compression. The fractures in the upper layers of the 
crust under a layer of sedimentary rocks are at depths of 4-12 km in areas of hydrocarbon production, 
which increases the risk of man-made disasters.  

In developing the Tengiz field in the last eight years tons of crude oil was released into the atmo-
spheric pool in the average 4.99 kg of toxic substances at the design 2.0-2.5 kg. From poisonous substan-
ces there is emitted the amount of 1.33 kg of sulfur and 0.69 kg of nitrous gases which are defined as the 
most damaging ecosystems gases. On the industrial sites of Tengiz, only in 2007-2010, there were more 
than 160 accidents followed by burning and sour raw gas to the flare. 

The aquatic resources suffer so for many years in the drainage wells and other technological nodes of 
the islands of Kayran and Aktoty, more than 700 dead birds have been found. With such a disparaging 
approach the foreign oil companies should expect further environmental complications. Аadmittedly 
saying, the signing of many environmental and legal issues missed contracts, including stringent penalties 
and insurance in case of an environmental disaster [12]. 

As a result of long and intensive exploitation of the oil field, the critical situation for the environment 
comes without doubt; however, to justify and determine the time of occurrence of such a situation is not 
an easy task. The authors of this article have attempted to solve it. 

Criteria for evaluating the forecast anthropogenic loads. Estimates of future emissions into the 
atmosphere have been made on the basis of multi-year reached actual emissions into the air of toxic substan-
ces per ton of crude oil (an average of 4.0 kg per 1 ton of harmful substances.) by various oil companies. 

"Tengizchevroil" LLP mined in 2009-2015 178.5 million tons of salt oil, and there was released into 
the atmosphere 887.8 thousand tons of toxic substances or 4.99 kg of toxic substances per ton of oil were 
produced, as in 2001-2008 per ton of oil emissions amounted to 3.95 kg of toxic substances. 
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Critical anthropogenic impact on the environment. Anthropogenic impact on the environment is 
determined from the analysis of the health of the inhabitants of the village Sarkamys located 12-15 km 
from the sanitary protection zone of the Tengiz field. The average volume of emissions for these years 
amounted to 604.2 thousand tons, while the production of "Tengizchevroil" LLP was 98.2 million tons of oil. 

Growth of dynamics of critical loads at different levels of production and timing of development of 
pre-salt oil. We calculated the possible dynamics of critical load exceeding (0.8 million tons of emissions) 
at the timing of the development of 10 to 50 years with an interval of five years and production volumes in 
15,20,25,30,35,40,45, 50,55,60,70,80,90 and 100 million tons of oil. For the calculation of the average 
specific emissions of 4, 3 and 2 kg per 1 ton were adopted. 

We obtained the following results. When reaching 4.0 kg of emissions per 1 ton of the produced oil 
exceeding the critical load from 0.75 to 25 times in terms of the development of 10 to 50 years it makes up 
15-100 million tons of production volumes a year. 

When possible 2.0 kg of emissions into the pool exceed the critical load, they are 0.37-12.5 times 
under the same terms of development and production volumes. We have divided Harmful effects on the 
environment into zones (stages). 

I. If possible 4.0 kg of emissions of hazardous substances per 1 ton crude oil take place (Figure 1, 2), 
the following sequence was obtained: 

 

 
 
The third zone (stage). The zone of intensive environmental disasters. Extraction of 2.65-4.0 billion tons of oil. Emissions 

into the atmospheric pool subsalt oil of 8.0-12 million tons. Of this amount there could be formed 2.2-4.8 million tons of sulfuric 
acid and 1.5-2.3 million tons of nitric acid.  

 

 
 
The second zone (stage). Zone of ecological disasters. Zone of 1.3-2.65 billion tons of oil. Emissions of subsalt oil of            

4.0-8.0 million tons of poisonous substances. Of this amount there could be formed 1.6-2.2 million tons of sulfuric acid and              
0.75-1.5 million tons of nitric acid. 
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The first zone (stage). The difficult situation is critical in the environment on the verge of the ecological disaster. The vo-

lume of oil production of 1.3 billion tons. Emissions into the atmospheric pool of 4.0 million tons. Of this amount 1.6 million tons 
there could be formed sulfuric acid and 0.75 million tons of nitric acid. 

 
Figure 1 – The degree of changes in the environment depending  

on the volume of oil production and timing of development of deposits 
 
 

 
 
The fourth zone (stage). The zone strengths of environmental disasters. Extraction of 3.0-4.0 billion tons of oil. Emissions 

into the atmospheric pool of 12-16 million tons of toxic substances. Of this amount there could be formed 4.8-6.4 million tons of 
acid and 2.26-3.028 of nitric acid. 

 

 
 
The third zone (stage). The zone of intensive environmental disasters. Extraction of 2.0-3.0 billion tons of oil. Emissions to 

the atmosphere of toxic substances Pool of 8-12 million tons. Of this amount of the substances there could be formed 3.2-4.8 mil-
lion tons of sulfuric acid and 1.5-2.3 million tons of nitric acid. 
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The second zone (stage).The zone of ecological disasters .Mining of 1.0-2.0 billion tons of oil. Emissions into the atmo-

spheric pool of 4.0-8.0 million tons of poisonous substances. There could be formed 1.7-3.2 million tons of sulfuric acid and      
0.7-1.5 million tons of nitric acid. 

 

 
 
 

The first zone (stage). The difficult situation is critical in the environment on the verge of the ecological disaster. From the 
production of 1.0 billion tons of oil there are emissions of 4.0 million tons of pool toxic substances, the development of pre-salt 
oil: of them there could be formed 1.6 million tons of sulfuric acid and 0.75 million tons of nitric acid. 

 
Figure 2 – The degree of changes in the environment depending  

on the volume of oil production and timing of development of deposits 
 
The first zone (stage). Environmental complications on the verge of emergencies can occur when the 

total production of subsalt oil is 0.5-1.0 billion tons and the release into the atmosphere of 4.0 million tons 
of toxic substances is a 5-fold excess of critical loads. 

The second zone (stage) of environmental emergencies occur in the extraction of 1.0-2.0 billion tons 
of oil and emissions of the pool of 4.0-8.0 million tons of toxic substances, which is a ten-fold excess of 
the critical loads of the anthropogenic impact. 

The third zone (stage) of the intensive ecological disasters occurs in the extraction of 2.0-3.0 billion 
tons of oil and emissions of 12.8 million tons of toxic substances, which is 15-fold excess of the critical 
loads of the anthropogenic impact. 

The fourth zone (stage) of environmental disasters occurs in the extraction of 3.0-4.0 billion tons of 
oil and emissions of the pool of 12.0-16.0 million tons of toxic substances, which is 20-fold excess of the 
critical loads of the anthropogenic impact. 

II. Upon reaching 3.0 kg of emissions of pollutants per ton of oil produced (Table 2) is formed: 
The first zone (stage) on the verge of complications of environmental disasters occurs in the 

production of 0.5-1.3 billion tons of oil and the release into the air of 4.0 million tons of toxic substances, 
which is 5-fold excess of the critical loads of the anthropogenic impact. 

The second zone (stage) of environmental disasters occurs in the production of 1.3-2.65 billion tons of oil 
will give the release into the air of 4.0-8.0 million tons of toxic substances, which are 10-fold excess loads. 

The third zone (stage) includes intensive ecological disasters. They will come when the production of 
2.65-4.0 billion tons of oil will give the release into the air of 8.0-12.0 million tons of toxic substances, 
which is 15-fold excess of the critical loads of the anthropogenic impact. 
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The next task was to calculate the dynamics of the growth of harmful emissions into the pool at 
different levels of oil production and timing of the development of deposits. Calculations of the total 
volume of emissions into the pool at the development of offshore oil fields for 50 years with an interval of 
5 years, and annual production volume of 15 to 100 million tons of oil. The main criteria of progress            
(4 kg) were taken for calculating emissions during the production and the potential in the long term (3 kg 
and 2 kg) of emissions per ton of the produced oil companies. We obtained the following results: 

Under the specific emissions of 4 kg per 1 ton produced oil. Total emissions in the atmosphere during 
the annual volume of 15-100 million tons of production per year, for 10,20,30,35,40,45,50 years there 
were 0.6-20 million tons of poisonous substances. 

Under the specific emissions of 3 kg per 1 ton produced oil. Total emissions of the pool at the same 
annual volumes of oil production and for 10 to 50 years accounted for Mt 0.45-15 poisonous substances. 

Under the specific emissions of 2 kg per 1 ton produced oil. Total emissions in the atmosphere under 
the same annual oil production of 15-100 million tons per year, for 10 to 50 years make up 0.3-10 million 
tons for the estimated time of occurrence of environmental disasters and various complications (Table 2), 
depending on the volume of production and timing of the development of deposits. 

 
Table 2 – The onset of complications and environmental disasters, depending  

on the annual production and development period with normal mode 
 

Stage  
of complications 

Time of onset, 
through years 

Annual production 
volume, mln. tons. 

Time of onset, 
through years 

Annual production 
volume, mln tons 

A. In fact, specific emissions per ton  
of crude oil 4.0 kg 

B. Possible specific emissions per ton 
of crude oil 3.0 kg 

Environmental complications  
on the brink of disaster. Total emissions 
of 4.0 million tons5 times exceeding 
critical loads 

10 100 13 100 
11 90 15 90 

12,5 80 17 80 
13,0 70 19 70 
15 60 22 60 

17,5 55 24 55 
20 50 25 50 

22,5 45 30 45 
25 40 33 40 
30 35 38 35 
35 30 44 30 
40 25 53 25 
50 20 61 20 

Ecological disasters. Emissions of  
8.0 million tons10 times exceeding 
critical loads 

20 100 27 100 
22 90 30 90 
25 80 33 80 
30 70 38 70 
32 60 45 60 
35 55 48 55 
40 50 53 50 
45 45 59 45 
50 40 66 40 
67 30 69 30 

Intensive environmental disasters. 
Emissions of 12.0 million tons 
15 times exceeding critical loads 

30 100 40 100 
32 90 45 90 
37 80 50 80 
42 70 58 70 
50 60 67 60 
60 50 80 50 

Extreme environmental disasters. 
Emissions of 162.0 million tons 
20 times exceeding critical loads 

40 100 53 100 
44 90 59 90 
50 80 67 80 
57 70 76 70 
67 60 89 60 
80 50 107 50 
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From Table 2 it is clear that the environmental catastrophe on the verge of complications occurs in  
10 years at 100 million tons of annual crude oil production. 

Environmental limits of the development of pre-salt oil reserves. In the development of pre-salt oil 
resources of the Caspian Sea shelf there may be two alternatives (catastrophic and science-based): 

1. It is technically possible to pump all the oil from the bowels of the sea without regard to their 
disastrous consequences rapidly. 

2. The development of hydrocarbon resources to conduct the science-based rate, preserving the 
ecosystem of the Caspian Sea basin in a satisfactory condition. 

We have established the dependence of the time of occurrence of complications and the 
environmental disasters on the exceeding of critical environmental loads (0.8 million tons of emissions 
into the air) while maintaining planned volumes of production of subsalt oil on Tengiz and Kashagan. So 
the Kashagan field development in the period of industrial development is planned to produce 21.0 million 
tons of oil, 24 million tons produced at Tengiz.  

For the calculation we passed the total annual level of 50 million tons of production of oil. At the 
same time, according to our calculations, the advance environmental complications on the brink of 
disasters with the actual specific emissions of 4.0 kg per 1 ton of crude oil amounted to a period of            
20 years (Table 2), environmental disasters - 40 years, intensive environmental disasters - 60 years. 

Evidence-based (recommended) annual production volume of subsalt oil on Tengiz and Kashagan. To 
solve the problem, we found the number of emissions into the atmosphere pool with the annual pro-
duction of subsalt oil from 100 to 15 million tons at intervals of 5 mln. tons for 50 years. It turned out that 
the expected atmospheric load greatly exceeds the critical pool. 

On the basis of submissions received, we consider it possible to produce the annual pre-salt oil with 
high content of sulfur oxides, nitrogen and other toxic substances for Tengiz deposits - 15 million tons per 
year, and the same for Kashagan (15 million tons per year). The recommended total amount of oil should 
be between 30 million tons a year. 

According to our data the estimated time at the onset of the actual level of 4.0 kg of toxic substances 
into the air per ton of crude oil produced and the total annual production of 30 million tons of subsalt oil, 
environmental complications can be expected on the brink of the disaster in 35 years, as an ecological 
disaster over 67 years. 

With the development of pre-salt oil resources, in any case, expected environmental disasters, it is 
only a matter of time. If you develop at an accelerated pace, the catastrophe will come earlier; if slowly, 
then the catastrophes will be much later, i.e., a few decades later. 

With the development of pre-salt resources of the sea there can be several stages of the loss of quality 
of the environment. For example, an ecosystem suitable for human life will maintain with the withdrawal 
from the sea subsoil of 0.5-1.0 billion tons of subsalt oil, which may be accompanied by environmental 
complications on the brink of the catastrophes. 

The natural environment is very suitable for human life (transition period) and it is possible in the 
extraction of 1.0-2.0 billion tons of oil, with a probability of environmental disaster. 

The natural environment on the quality of air, water, soil not suitable for human life (like Chernobyl) 
is expected at the withdrawal from the depths of the sea of 2.0-3.0 bln. tons of pre-salt oil. This tragedy 
will be accompanied by intensive environmental disasters, and the seizure of 3.0-4.0 billion tons from the 
depths of the sea-salt oil will cause extreme environmental disasters. And the worst thing is to happen at 
the withdrawal from the bowels of 4.0-5.0 billion tons when there will be a very strong environmental 
disaster. 

Thus, from the huge subsalt resources of BMSC it is possible to master with environmental 
complications on the brink of the disaster just 0.5-1.0 billion tons from 7.0 billion tons of oil approved and 
registered by the recoverable resources of pre-salt oil, which makes up only 8.0-15% of all reserves of 
industrial resources of the pre-salt oil. 

In order to improve the environmental situation and to ensure the highest possible volume of pre-salt 
oil, we recommend as follows: 

- on the Tengiz fieled - the annual volume of the produced pre-salt oil should not exceed 15 million 
tons per year. The first generation plant must be shut down for reconstruction or finally. The associated 
gas in full should be pumped back into the underground horizons. 

- On the Kashagan field - the annual volume of the produced pre-salt oil should not exceed 15.0 mil-
lion tons per year. About 80% of the associated gas volumes without treatment should be pumped back 
into the tanks. 
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Foreign oil companies and the Government of the Republic of Kazakhstan should understand that the 
massive development of the enormous hydrocarbon resources in the pre-salt deposits in the Kazakhstani 
sector of the Caspian Sea will lead to the inevitable environmental and technological disasters. That entails 
the loss of billions of dollars invested in the development of resource deposits with the stop and conser-
vation of many acting manufactures and infrastructures. 

This bitter experience concerned the developments in Russia during the development of gas 
condensate field of Aksaraisk of the Astrakhan Arch at the end of the 80s of the last century. Now from 
the initial production volumes withdrawn from the depths there are only a quarter of that and had signifi-
cant impacts on the environment. 

Our task is to warn about the possible complications and the environmental impact of the disaster 
during the development of oil resources of the Caspian Sea oil fields [4]. We should point out the scienti-
fically based (recommended) annual volumes of production of subsalt oil on Tengiz and Kashagan. 

There should be noted the uniqueness of the Kashagan field located in the shallow area of the 
Kazakhstani North Caspian with its biological resources and rich feeding grounds on the migration routes 
of fish and birds. According to our research, the biomass per unit area is about 1.5-2 times higher than in 
the rest of the sea. The particular vulnerability of the Kazakhstani part of the total water volume of all the 
sea is only 0.94% with the area of 27.73% of the entire sea area (more than 398,000 sq. km), with an 
average depth of 6.2 m. If you pour a ton of oil per unit volume in different parts of the sea, the lethal con-
centration here is achieved much faster. This requires careful respect for the sea, the maintenance of its 
biological resources and preventive measures against future mass diseases and poisoning of every living 
thing [4].  

Conclusions. In spite of the unique biological resources and the danger of large-scale oil operations 
the largest countris in the world (the USA, England, France, Italy, Russia, China) and Kazakhstan are 
interested in the long-term development of oil fields in the Caspian Sea shelf. 

If Government does not organize an independent working group of scientists and specialists on 
Integrated Monitoring, early (maybe next year) or late in the Kazakhstani part of the Caspian Sea catastro-
phic oil and gas emissions may occur. For their elimination it will be required from two to several months. 

In the future, the cycle of "drilling, oil and gas extraction + catastrophic elimination of emissions + 
production" will be repeated. After each cycle the sea water toxicity will increase and become more 
dangerous to the environment [4]. 

Environmental disasters occurring in the Caspian Sea will have the interstate resonance. With this, 
migratory, nesting and wintering birds of the sea area, in total more than 10 million, will be affected and so-
me will die. A significant part of migrating will spread the disease in many waters, seas and continents of the 
globe. The process will be permanent. As a result of these accidents, toxic clouds of the contaminated sea 
water will rise into the upper atmosphere to the ozone layer of the earth and the air flow will transfer con-
siderable space to form acid rain, destroying forests, grasslands and many components of the environment. 
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РАЗВИТИЕ НЕФТЯНЫХ МЕСТОРОЖДЕНИЙ НА ШЕЛЬФЕ КАСПИЙСКОГО МОРЯ  

И УРОВНЕ РИСКА НЕСЧАСТНЫХ СЛУЧАЕВ 
 

Аннотация. Авторы приводят научное обоснование эффективных мер, по предотвращению и устране-
нию техногенных катастроф выбросов нефти и газа на Казахстанском секторе Каспийского моря. Установ-
лена динамика роста критических нагрузок при различных объемах добычи и сроках разработки подсолевой 
нефти. Произведен расчет динамики возможных превышений критических нагрузок (0,8 млн.т. выбросов             
в атмосферу) при сроках разработки от 10 до 50 лет с интервалом в пять лет и объемах добычи от 15 до           
100 млн. тонн. В дальнейшем цикл «Бурение, добыча + катастрофические нефтегазовые выбросы + ликви-
дация + добыча» будут повторяться. После каждого цикла токсичность морской воды увеличится и станет 
более опасным к окружающей среде. Без комплексного мониторинга могут произойти катастрофические 
нефтегазовые выбросы, на ликвидацию потребуется не один год. 

Ключевые слова: Каспийское море, эмиссия, катастрофа, модель ситуации, Teнгиз, Кашаган. 
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КАСПИЙ ТЕҢІЗІНІҢ ҚАЙРАҢЫНДА МҰНАЙ КЕН ОРЫНДАРЫНЫҢ ДАМУЫ  

ЖƏНЕ ТЕХНОГЕНДІК АПАТТАРДЫҢ БОЛУ ДЕҢГЕЙІ 
 

Аннотация. Біздің зерттеулер бойынша штаттық мұнай өндіру кезеңінде техногендік апаттың болу 
деңгейі өндірістің көлемі мен уақытының ұзақтығына (жылдарға) байланысты. Апаттың болдырмау жолы ол 
мұнай өндірісін кезінде азайту жəне ғылыми-зерттеу жұмыстары нəтижелеріне сəйкестендіру өте қажет. 
Мұнай өндіру көлемдері мен оның мерзімдер ұзақтығына сəйкес қатесіз сыни өсу динамикасы əр түрлі жүк-
темелерге байланысты дəлелденген. Асып кеткен серпініне сəйкес есептеулер жасалып ықтимал сыни жүкте-
мелер белгіленді (ол 0.8 млн.т. атмосфераны ластаған кезде) 15-тен 100 млн.тоннаға дейін 10-нан 50 жыл 
мерзім арасында өндіру көлемдері көрсетілген. Осыдан «Өндіру + мұнай-газдарының апатты атқылауы + 
апатты жою + өндіру» айналымы қайталана береді. Əрбір айналымнан кейін теңіздің суының улануы көбейе-
ді, ал бүгінгі күндеде қоршаған ортаға өте мол қауіп төніп тұр. Жүйелі түрде мониторинг жүргізбесе техно-
гендік апат қауіпі бар, ал апат болса оны жоюға бір жылдан астам уақыт кетуі мүмкін. 

Түйін сөздер: Каспий теңізі, эмиссиясы, жағдайлар моделі, апат, Қашаған, Теңіз. 
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