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Introduction

The Caspian Centre for Pollution Control has carried out the present analysis. The study forms part of the Caspian Environment Programme, Facilitating Thematic Advisory Groups in Azerbaijan, Kazakhstan, Russia, & Turkmenistan, which has been financed by the EU TACIS programme phase 1.

This report has been prepared by Niels Thygesen, VKI Institute for Water Environment. The work has been implemented through the Co-ordinator of CCPC, Ms. Latifa Guseynova. Contact details to the Caspian Centre for Pollution Control is presented in appendix 1.

This report has been prepared based on data and information presented in the National Report of the Republic of Kazakhstan, 1998, and expert reports prepared by

· Akimgali Kengegaliev, Atyrau, Director TOO Monitoring

· Erkin Bazarbayev, Atyrau, Head Engineer for Monitoring Centre

· Zulkarima B. Bozakhayeva, Atyrau, Head Monitoring Hydrobiology Laboratory
· Vladimir I. Yevstegneyev, Aktau, Manager Kaskor-Promproekt

· Svetlana V. Zhukova, Aktau, Head of Engineering Researches Department Kaskor-Promproekt

· Diarov Muftah Diarovich, Atyrau, Manager Joint-Stock Company Atirau-Galim Scientific Centre Regional
The report is a technical input to the Summary Report prepared for the Caspian Region. National expert reports are available, as well at the Caspian Centre for Pollution Control. 

Reports prepared under the Caspian Centre for Pollution control is presented in appendix 2. The mentioned reports have been used for preparation of this report. All reports are available in the Caspian Centre for Pollution Control (Appendix 2). Data obtained by the Caspian Centre for Pollution Control has been entered in a Pollution Source Database.

1. Administrative structures and legal aspects 

1.1. Administrative structures

· The Ministry of Natural Resources and Environmental Protection is the central responsible institution for the management and protection of the environment. In the regions (or Oblasts) environmental administrations have been delegated this responsibility, which includes:

· to observe the status and changes of the environment influenced by any type of human activity;

· to examine the implementation of tasks and measures for environmental protection, rational use of resources and environmental improvement.

The Republic of Kazakhstan is divided into 14 oblasts (regions). Only two of these regions, Atyrau and Mangystau, are situated along the Caspian Sea. 

Atyrau oblast is situated at the northern part of the Caspian Sea with the border to Russia. The total area is 118,600 km2. The population in 1996 was 454,100 equivalent to 2.76% of the total population of Kazakhstan. 266,100 of the population live in the regional centres - the City of Atyrau (143,500) and in 16 villages for industrial workers. The oblast is divided in 7 administrative regions: Kurmangazinski, Isataiskii, Manhambetskii, Inderskii, Kzylkoginskii, Makatskii and Zhilioskii. Only Inderskii and Kzylkoginskii do not have a coastline along the Caspian Sea. 

Mangystau oblast is situated at the eastern side of the Caspian Sea with a border to Turkmenistan. The total area is 165,600 km2 with a population of 336,600 where 269,300 (80%) live in urban areas. There are 4 regions: Beineusskii, Tupkaganskii, Mangistrauskii and Karakiyanskii. The oblast has four main cities including the regional centre of Aktau with a population of 157,600 and 10 villages for industrial workers.

The Administration of Environment for Atyrau Region within the Ministry of Natural Resources and Environmental Protection responsible for pollution control is situated in the city of Atyrau. The Administration of Environment for Mangystau Region within the Ministry of Natural Resources and Environment Protection is situated in the city of Aktau.

The organisational structure of the central and regional environmental authorities is presented in appendix 3. The exact structure of the Regional Department in Mangystau has not been obtained.

1.2. Legal Structures

In 1997, a new law of the Republic of Kazakhstan “On Environmental Protection” replaced the old law “On Protection of the Environment in the Kazakh SSR” from 1991. The law defines the areas of responsibility within environmental management and protection. The law specifies the competence of the involved agencies and defines the role of the Ministry of Natural Resources and Environmental Protection. Further, the new law contains articles describing environmental impact assessment (and ecological audit), as well as environmental permit of facilities.

Environmental audit was introduced in 1997 by adoption of a new Law of the Republic of Kazakhstan “On Ecological Expertise”, a nature protection law.

Appendix 4 summarises the relevant environmental laws and regulations.

In addition a law complex directed towards the regulation of oil and raw material extraction has been developed /1/. 

Local authorities and representative of them can issue their own resolutions and decisions within their territory of jurisdiction.

1.3. Permit system

The Law  “On Protection of the Atmosphere in the Kazakh SSR” has been in force since 1981. Standards and norms for emissions to air are implemented on the basis of this law. These norms, after approval by selected environmental experts and the relevant departments in the Ministry of Natural Resources and Environmental Protection, are the foundation for obtaining a license for emissions to air. Further, the amount of correspondent payments to the Nature Protection Funds is calculated on the basis of the norms. The standards for air emission are given in appendix 5.

A similar procedure with regard to Marginal Permitted Discharge (MDP) is applied for giving permissions to discharge of sewage to surface water reservoirs and disposal of industrial and domestic solid waste. No general standards on discharge of wastewater were obtained from the 2 regions. Water quality standards are given in Appendix 5.

The permit system includes the regulation of emission of air, discharge of wastewater, solid waste, hazardous waste and water consumption. The permit system is not integrated. Standards applied may be different from region to region and decided by the Ministry of Natural Resources and Environmental Protection - on the advice from the regional authorities.

1.4. Enforcement and compliance

Enforcement and control of compliance is the responsibility of the regional environmental authorities, which is located in the major city of the oblast. The regional departments are represented at the district levels.

· Each discharging industry submits annual data on total discharges to the Regional Statistics Administration and to the Regional Administration for Environmental Protection. These data are summarised with information on total emission to the air from all fixed sources and motor transport. Total emissions with details about the emitted substances are included. Similar data are completed on discharges to water bodies and soil.

Summarised data on discharges/emissions are submitted to the central institution – the Ministry of Natural Resources and Environmental Protection, which processes and publishes compiled data providing it to interested institutions.

1.5. The fee and fine system

The fee and fine system covers the following:

· fee for emission of pollutants within permitted limits.

· fine for emission of pollutants exceeding permitted limits.

Payments for emission below permitted limits and fines for exceeding permitted limits of industrial waste products are estimated according to methods of the Ministry of Natural Resources and Environmental Protection. The latter annually considers environmental pollution payment rates, prepared and submitted by Regional Administrations for Environmental Protection in accordance with the Law of the Republic Kazakhstan “On Environmental Protection”. The Ministry also correlates regional basic fine/fee rates with coefficients dependant on the area.

1.6. Environmental Impact assessment, EIA

The law of the Republic of Kazakhstan "On Ecological Expertise" includes the regulation for assessment of environmental impact. In accordance to the mentioned law, all developments have to be evaluated by both environmental experts as well as the public. Based on this evaluation the project may continue or may be stopped. The system therefore includes a kind of a public hearing process. The next step - a formal EIA - is not obligatory, but depends on the type of development project. 

1.7. International Conventions

Kazakhstan has signed/ratified the international environmental conventions shown in Table 2.1. 

Table 2.1 International environmental conventions signed/ratified by the Republic of Kazakhstan 

Convention
Status concerning signing/ratification

World Meteorology Convention
Decision on joining to the Convention, 13.04.1993

Convention on International Regulations for Collision Prevention in Sea
Ratified, 07.03.1994

Interstate Marine Consulting Organisation Convention
Ratified, 11.03.1994

International Convention on Civil Liability for Oil Pollution Damage
Ratified, 05.06.1994

The MARPOL Convention for the Prevention of Pollution from the Ships 1973 as modified by the Protocol of 1978
Ratified, 07.06.1994

The MARPOL Convention for the Prevention of Pollution from the Ships 1973
Valid since ratification of the Protocol’78

Convention for Safety of Marine Organisms
Ratified, 07.06.1994

Protocol’78 of Convention for Safety of Marine Organisms
Ratified, 07.06.1994

Convention for Vessel Displacement
Ratified, 07.06.1994

The UNESCO Convention for Protection of the World Cultural and Natural Heritage
Kazakhstan joined and ratified, 29.07.1994

UN Convention on Biological Diversity
Signed, 1992

Ratified, 19.08.1994

Convention on Prohibition of Military or any Hostile and Non-applying Means of Environmental Impact
Decision on joining to the Convention, 20.02.1995

UN Framework Convention on Climate Change
Signed, 08.06.1992

Ratified, 15.05.1995

The Washington Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES)
Decision on joining to the Convention, 30.10.1996

Convention on Desertification Prevention
Accepted, 1994

Ratified, 1997

The list of international conventions presented in the table may not represent all environmental conventions ratified by Kazakhstan.

2. Rivers

2.1. Rivers identified

The main river in Kazakhstan discharging to the Caspian Sea is the Ural River. It starts in the spurs of the Ural Mountains, having a total length of 2,428 km. Its catchment area is about 231,000 km2. The delta of Ural starts with the separation of the riverbed into two basic branches: Zolotoy and Yaitsky. The area of the Ural estuary is about 1,500 km2.  The annual average water flow at Topoly village (219 km away from the estuary) was 8.0 km3/year in the period 1958-1996 with an average minimum flow of 2.9 km3/year and an average maximum flow of 14.8 km3/year. The water flow near Atyrau City decreases due to water outflow to the old delta channels (now irrigation systems), a flood plain and evaporation from Bayou Lake. The annual river flow near Atyrau decreases on the average with 10-15 % of the flows at Topoly village.

The eastern branch of Volga, Kigach is running through the Republic of Kazakhstan, and the river mouth accordingly is located in the northern part of the Caspian Sea. 

The river Emba is located in the eastern part of the northern Caspian Sea. The river delta consists of small lakes and sores and the river is only discharging part of the year. The flow rate in wet periods (March to May) has been estimated to approximately 0.06 -0.09 km3/year /1/.

2.2. Pollution load from major rivers

The pollution load related to a number of parameters is presented in the table below. The concentrations of pollutants have been obtained from the Pollution load database of Caspian Centre for Pollution Control. The flow has been obtained from the National report prepared by the republic of Kazakhstan /1/. No data on pollution concentrations were available for River Kigach and river Emba. Table 3.1 indicates the pollution load discharged to the Caspian Sea. A flow of 8.1 km3/year has been used for estimation of the pollution loads.

Table 3.1 Levels of concentrations and load discharged from the Ural River for selected parameter.

Ural river
BOD
COD
TSS
T-N
T-P
HC
E. Coli

Conc. (mg/l) Range
2.46

1.8-2.9
21.9

8.6-27.5
196

20.1-916
0.54

0.13-0.94
0.06

0.02-0.21
0.03

0.02-0.08
N/a

Load 10+3 tones/year Range
20

15-24
177

70-223
1.588

113-7.420
4.4

1-8
0.5

0.2-1.7
0.24

0.16-0.64
N/a

As mentioned above the flow of the Ural River is dependent of the time of year and other factors. The concentration level indicated in the table is based on rather limited data. The seasonally and yearly variation have not been accounted for by estimating the load. Accordingly the load estimations presented in the table is uncertain, but may represent an order of magnitude of the discharge of pollutants by the river Ural. 

3. Cities and towns 

3.1. Major cities and districts

The city of Aktau treats partly its wastewater in a wastewater treatment plant and partly discharge it to an evaporation field. The city of Atyrau apply evaporation fields as wastewater treatment and therefore no municipal wastewater is discharged to the sea from the city of Atyrau.

Villages and settlements situated in the 2 regions are more or less all discharging municipal waste water to the pits and ponds, where the waste water are either evaporated or reused for agricultural purposes. This practice will not have a direct impact on the Caspian Sea. In cases with industrial facilities the municipal and industrial wastewater are discharged in a common evaporation fields. The industrial wastewater is pre-treated in some cases. In some places e.g. in Aktau sludge is reused for agricultural purposes. 

3.2. Atyrau

All larger buildings are connected to the municipal wastewater collection system. Residential Houses are discharging to separate pits.

On each site of the River Ural is located a pond where the municipal and industrial wastewater is discharged.

Twenty-one (21) industries are discharging to the left (east) river pond with an annually discharge of approximately 20 million m3/y. The evaporation field is designed with a capacity of 6.4 million m3 per year. No specific design criteria were followed.  In storm weather, the seawater may reach the evaporation field. The pond was constructed in 1945 to cover the needs of the oil refinery. No other treatment of the wastewater than evaporation is applied. The local Water Company (WODOKANAL) now leases the pond.

The right site pond was constructed in 1970 and the wastewater is mechanical treated. The gas refinery, Tengizshevoil is discharging to the pond (yearly 534,688 m3). 

9 industries discharging to the ponds treat their wastewater mechanically. In addition Tengisshevroil and BaiBoucinof have biological treatment.

Figure 4.1 presents the discharge pattern.

In principle therefore no municipal wastewater is discharged from the city of Atyrau to the river Ural or the Sea except in conditions with storm and flooding. The capacity of the existing treatment facilities is below the required capacity and the treatment facility is overloaded.

3.3. Aktau

Only one wastewater treatment plant is serving the city of Aktau – namely the KOC-1. The wastewater treatment plant is receiving municipal and industrial wastewater. The discharge pattern is indicated in figure 4.2.
Figure 4.1 Schematic chart of the discharge pattern in Atyrau
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Figure 4.2 Schematic chart of the discharge pattern in Aktau.
















Sewage water from the downtown part of the city is discharged to KOC-1 (name of the municipal wastewater treatment plant). The wastewater treatment plant receives 75% (approximate 90.000 persons) of the municipal wastewater generated in the city of Aktau. The KOC-1 was constructed in 1972 with a capacity of 40.000m3/day. Extension work of the plant was initiated in 1982 but the work was stopped because of lack of funds. The actual load on the plant to day is estimated to be 50-60.000m3/day. The treated wastewater is discharged to the sea through a channel during the winter period. In the summertime, the wastewater is reused for agricultural purposes. The wastewater is discharged after chlorination. Sludge is treated in drying beds are sold for agricultural purpose.

Raw municipal sewerage wastewater generated from the upper part of the city of Aktau is discharged to the lake Karakol (25% of the total municipal wastewater) without any treatment. Construction work on KOC-2 was initiated in 1991 but was never finished due to lack of funds. Approximately 30% of the construction work were finalised. Previously the wastewater from the tuberculosis hospital was discharging to Lake Karakol through KOC-2, but recently (September 1999) has the hospital been connected to KOC-1. Lake Karakol receives wastewater from industries located in the upper part of the city. Lake Karakol receives wastewater from the uranium enrichment plant, as well. Lake Karakol functions more or less as evaporation field and have no direct discharge to the Caspian Sea.

3.4. Discharge of Domestic waste water to the Caspian Sea

The pollution load derived from the discharge of the municipal wastewater is presented in table 4.1.

Table 4.1 Load of domestic wastewater discharged directly or indirectly to the Caspian Sea (treated and non-treated wastewater). Flow 18 x10+6 m3/year and loads in tonnes/year except for E. Coli: MPN/year.

Source
BOD t/y
Tot-N t/y
Tot-P t/y
E.Coli MPN/100 ml

Aktau
274
365
91
0.02

Atyrau
0
0
0
0

Total
274
365
91
0.02

The estimated costs for the extension of the wastewater treatment plant in Aktau (mechanical and biological) is estimated to 8.9 Mio ECU.

The establishment of a mechanical and biological wastewater treatment plant in Atyrau is estimated to 12.55 Mio ECU. It may be possible to identify a more cost efficient solution with the use of evaporation fields, pre-treatment of industrial wastewater, water conservation measures, reuse of wastewater etc.

The upgrading and establishment of a collection system will add to the mentioned cost in Atyrau, as well as the cost for pre-treatment of industrial wastewater. More detailed information is provided in a separate report (appendix 2).

4. Industry

4.1. Industrial structure

In the tables below is presented the major industries identified in Atyrau and Aktau oblast. 

4.2. Atyrau

The general wastewater treatment practice in the Atyrau region is to discharge to evaporation fields with or without pre-treatment. 

In Atyrau 41 industries and on shore production units have a permission to discharge wastewater to the river, sea or evaporation fields. Below in table 5.1 is presented the list of industries. The onshore oil producing units is dealt with separately in section 6. More details are presented in the Industrial Survey prepared by the Caspian Centre for Pollution Control.

Table 5.1 Industries identified. Type and discharge point of industries located at Atyrau Oblast


 Discharge Points

Type of Industry
Number of Industries
Number of Industries in Operation
Evaporation ponds
River Ural

Dairy production/Ice Creams/Bakeries/Confectioneries
2
2
2
0

Fish Processing/Fisheries
2
2
1
1*

Miscellaneous industries
10
10
10
0

Oil & Gas Exploitation – ON SHORE
8
8
8
0

Oil & Gas Exploration – ON SHORE
4
4
4
0

Oil & Gas Storage/Pumping
3
3
3
0

Power Plants
1
1
1
0

Refineries
2
2
2
0

Water Facilities
9
9
8
1

TOTAL
41
41
39
2

*Only from drinking water treatment section
Atyrau Balick - a fish processing enterprise and Atyrau potable drinking water supply discharge to the river Ural. The wastewater discharged from the 2 plants is generated from the treatment plant of potable water at the 2 facilities. Given the origin of the wastewater it is not expected that the content of pollutants is significant. Process water from the fish processing plant is discharged to an evaporation field.

The location of the industries is indicated in the map in appendix 7. Below is given a short description of the industries identified as major industrial enterprises.

More detailed information has been presented in a separate report, Industrial Survey.

Refinery. The production capacity of the refinery in Atyrau is approximately 4.5 Mio. t/y. The refinery is as mentioned discharging wastewater to an evaporation field after pre-treatment of the waste.

Fish processing. The fish processing industry discharge process wastewater to an evaporation field after pretreatment. The environmental performance of the fish processing plant is described in a separate report.

Power plant. The power plant of Atyrau discharge wastewater to an evaporation field. It is well known that the power plants apply biocides in order to inhibit growth of algae and microorganisms. It was not possible to obtain information on the use of biocides at the plant.

Ballast water. 2 mill. t of oil explored in the Tengiz field were exported from the harbour of Atyrau in 1998. Reception facilities for ballast water from oil tankers in Atyrau have not been identified, but discharge of ballast water in the tankers may be a significant source of oil pollution depending on the prevailing practice. 

4.3. Aktau

Industries located outsite Aktau in general discharge to evaporation fields or to the dessert without treatment /pretreatment as shjown in table 5.2. The lower part of the city of Aktau discharge to WWTP KOC-1 or to Lake Karakol. The lake is directly connected to the sea. The upper part of Aktau discharge through a non-operating WWTP KOC-2 to lake Karakol, which function as an evaporation field.

Table 5.2 Type and discharge points of industries identified in Mangistau Oblast.




Discharge Points

Type of Industry
Number of Industries
Number of Industries in Operation
Caspian Sea
Lake Koshkar-Ata
KOC-1
Evaporation Fields/dessert

Breweries & Drink Manufacturers
3
2
0
0
2
0

Chemical Industries
3
3*
1
1
0
0

Dairy production/ /Bakeries/Confectioneries
2
2
0
1
1
0

Fish Processing/Fisheries
1
1
0
0
0
1

Meat Processing
2
1
0
0
0
1

Metal Works & Garage
1
1
0
0
1
0

Mines
2
0
0
0
0
0

Miscellaneous industries
12
12
0
1
2
9

Oil & Gas Exploitation – ON SHORE
11
11
0
0
0
11

Oil & Gas Exploration – OFF SHORE
1
1
0
0
0
1

Petrochemical Manufacturing
1
0
0
0
0
0

Power Plants
4
4
4
0
0
0

Water Facilities
1
1
1
0
0
0

TOTAL
44
39
6
3
6
23

* The one does not involve liquid effluents
Two industrial facilities - KAZAHRIBFLOT and OKOIK located at the Fort Shevchenko discharge to evaporation fields. The OKIOK are treating cutting fluids and bore muds generated from the oil exploration units located off shore in the northern Caspisn Sea. KAZAHRIBFLOT is a fish processing industry.

Industrial structure in Aktau is more diversified than in Atyrau. In Aktau is located a number of industries which consumes relative large amounts of energy. Food processing and fish processing industries are located in the vicinity of Aktau as well.

Below is presented a brief description of the identified major industrial facilities

Aktal Ltd consists of three plants: the hydrometallurgical plant, the mineral fertiliser plant and sulphuric acid plant. Aktal was former uranium enrichment plant, but the plant has stopped extraction of uranium from rock. The plant is now operating as a Hydrometallurgical plant extracting phosphorous from rock.

At present, the major products of the hydrometallurgical plant are sodium orthophosphate. The nitrogen mineral fertiliser plant discharges directly to the Sea via Lake Karakol. The hydrometallurgical plant discharge to the lake Karakol. Detailed information of the production and emissions were not available to the project. 

MAEC. The nuclear power plant consists of a nuclear reactor, 3 power plants generators and a distillation unit of seawater. There is a Government decision to abolish the use of atomic power for energy generation in Kazakhstan and a close down of the MAEC has been decided. It is expected though that the MAEC will continue for operation for maybe 5 more years before a final close down of the company will be in effect. The wastewater from the nuclear power plant is discharged to the sea via Lake Karakol.

4.4. Pollution load from industries

In table 5.3 is indicated the estimated pollution load from industries. Industries located in Atyrau are discharging to evaporation fields and therefore estimated as zero discharge. Industries discharging from Aktau have been estimated based on information obtained from the regional environmental authorities.

Table 5.3 Industries discharging to the sea in Atyrau and Aktau. 

Location
Flow m3/y
BOD
HC
N
P
Fe
Cu

Atyrau
0
0
0
0
0
0
0

Aktau
1.44 E+9
2931
1774
7116 a)
188
73
7

Total
1.44 E+9
2931
1774
7116
188
73
7

a) The figure seems very high and needs to be verified.

There may be some indirect impact from industries caused by flooding and ground water seepage in the Atyrau region. The discharge from the Atyrau region is regarded as relatively insignificant, and therefore estimated to zero.

Data on E. Coli and other heavy metals were not available.

5. On-land oil pollution.

The contamination derived from off shore industries has been described in a separate report prepared by the Caspian Centre for Pollution Control. In Kazakhstan only offshore exploitation is ongoing at present and an actual production has not been initiated yet.

5.1. Atyrau

The areas covered with tar/oil in the oil producing fields are estimated to approximately 18,520 ha. Especially during the summertime, the evaporation of oil from the area is an annoyance to the inhabitants of the region. The elevated level of oil in the air may lead to health problems, but no documented reports have been received. The level of oil and tar in the soil may affect the groundwater and thereby the Caspian Sea. If the areas will be flooded caused by the rise of sea level it may increase levels of oil and PAH in the seawater. 

The oil fields of Martyshi, Kamyshitovoy, Zhanatalap, Zapadnaya Morskaya, Terenozek, Botakhan, Karsak and other are flooded due to the sea level rise. Fields of Vostochnaya Kokarna, Tazhigali, Pribrezhnoye, Morskoye are completely flooded. The situation is that in many cases the well heads are not sufficient sealed - if at all - why impact on the sea from the flooded wells are obvious. In some cases the impact of oil is visible. The total number of wells in the region with a risk for flooding is more than 300 of which 150-200 already are flooded /2/. With an increased rise in the water level it is likely that additional wells will be flooded. 

Table 6.1 indicates the identified Nudges (production units) and their discharge pattern. No comprehensive data on the discharge of the production water from on shore facilities have been obtained. All the facilities indicated in the table are in operation.  The discharge point in general will depend on the location of the field, the levelling of the ground etc. From the table can be seen that discharge to desert, evaporation fields and reinjection are the most prevailing methodologies. The production water is in cases being treated before discharge. The discharge pattern of production water should be investigated further, since some of the fields are located in the vicinity of the Caspian Sea.

Table 6.1 Oil and gas production units on shore (exploration and exploitation) in Atyrau Region

Production
Type
Treatment
Discharge

NGDU Dossorneft*
oil 
Mech., clarification, oiltraps
Dessert, reinjection to wells

NGDU Makatneft*
oil 
Mech., clarification, oiltraps
Dessert, reinjection to wells

NGDU Koulcaryneft*
oil 
Mech., clarification, oiltraps
Evaporation field, reinjection to wells

NGDU Prorbaneft*
oil 
Mech., clarification, oiltraps
Evaporation field, reinjection to wells

NGDU Kaynarmoungas*
oil 
Mech., clarification, oiltraps
Evaporation field, reinjection to wells

NGDU Zhaykneft*
oil 
Mech., clarification, oiltraps
Dessert, reinjection to wells

Embamounagas
gas 
Mech., clarification, oiltraps
Dessert

Tengymounaygas 
Gas
Mech., clarification, oiltraps
Evaporation Field

Exploration 




INDER-Kouslary 
gas 
No
Evaporation Field

INDER-Redout 
gas 
No
Evaporation Field

INDER-Akkol 
gas 
No
Evaporation Field

Maka 
gas 
No
Evaporation Field

Oil & Gas Exploration-Off shore 




OKIOC 
oil/gas 
Yes-Fort Shevchenco
Caspian Sea

* Belongs to kazakhoil

Table 6.2 indicates the total numbers of wells and the number of wells in operation at present related to the oil producing units. Production figures are also given in table 6.2.

Table 6.2 Number of onshore well and their area distribution - Atyrau Region

Production Unit (NGDU)
Total number of wells
Wells in operation
Production t/year

Dossorneft
637
465
313,820

Makatneft
259
117
211,800

Koulcaryneft
784
334
279,656

Prorbaneft
207
164
463,084

Kaynarmoungas
84
70
101,152

Zhaykneft
558
515
920,210

Embamounnagas
N/A
N/A
N/A

Tengymounnay gas
N/A
N/A
N/A

Total
> 2,529
> 1,665
> 2,289,722

From table 6.2 it can be seen that a significant number of old wells are out of operation. It has not been possible because of limited resources to investigate the common practice of sealing off old wells.

5.2. Aktau

In Aktau region is located 69 oilfields (oil and gas) and at present 27 is in operation. The region has produced 73 % of the total oil volume for Kazakhstan ever. In table 6.3 is presented the oil and gas extracting companies, the type of product and the discharge pattern. 11 companies have been identified.

Table 6.4 shows that nearly 2,000 wells are not in operation and that the oilfield area in at least 71,800 ha. The table further shows the production figure and the volume of the production water.

It has not been possible to get a full picture of the discharge of production water from the oil and gas extraction fields. The discharge pattern obvious depends on the location of the field relative to the Sea, low laying layers (depressions) and whether its opportune to re-inject production water. From the table it can be seen that the production water either is discharged to the desert or re-injected in wells. The production water is in neither case treated. It has not been possible to estimate the amount of production water discharged to the Caspian Sea.

Table 6.3 Discharge pattern of production water from NGDU Mangystau Region 

Name
Product
Treatment
Discharge

NGDU-Kalamgas-mounaigas
Oil/gas production
No
Reinjection

NGDU-Zhetybay-mounaigas
Oil/gas production
No
Reinjection

NGDU-Karajanbasmunay
Oil/gas production
No
Reinjection

NGDU-Uzenmunaygas
Oil/gas production
No
Reinjection

NGDU-Karajanbashelf
Oil production (project)
No
Desert

NGDU-Arman
Oil/gas production
No
Desert

NGDU-Kazahtourkmunay
Oil/gas production
No
Desert

NGDU-Parteks Kazakhstan Corporation
Oil/gas production
No
Desert

NGDU-Kezbi Anglo Caspian Munay
Oil production (project)
No
Desert

NGDU-Karakudukmunay
Oil/gas production
No
Desert

NGDU-Texaco Norc Buzachi Inc
Oil/gas production
No
Desert

All NGDU companies indicated in table 6.3 are in operation. The location of the oil fields are indicated in  the map i appendix 7.

In the vicinity of the Caspian Sea are located the following oil fields: 

· Karazhanbasmuney

· Texaco North Buzachi

· Armen

· Mangustanmunaygas

· Partex

Some of the oilfield soil is polluted with oil, which have derived from broken pipelines, oil sludge, old equipment ponds etc. The total volume of spilled oil has been estimated to 1.0 mill. tons or 0.5-1.5 m3 of soil.

As an example, it has been estimated from satellite photos that approximately 10% of the Uzen oil field is polluted with oil or equal to approximately 3.600 ha. Pollution is both identified as point sources (e.g. ponds) and as areas flooded with oil. Obviously there is a huge variation of the levels of pollution, depending on the type of oil, the causes, type of soil etc. It is likely that the situation is the same in the other oil fields in the region, which means that approximately 7-8.000 ha is polluted with oil in Mangystau region. More details can be found in /3/.

Table 6.4 Number of onshore wells, production figures and amount of discharged production water - Mangystau region

Production Unit (NGDU)
Total wells
wells in operation
Area oil 

field (ha)
Production

Oil/gas

106 t/106 m3
Prod. Water

106 m3/y

NGDU-Kalamgas-mounaigas
2,925
2,077
N/A
2,734/65.4
6,954 1)

NGDU-Zhetybay-mounaigas
1,134
628
20,592
613.5/67.3
N/A

NGDU Karajanbasmunay 
1,038
846
12,732 
500
1,587

NGDU-Uzenmunaygas
N/A
N/A
N/A
N/A
N/A

NGDU-Karajanbashelf
N/A
N/A
14,539 
N/A
N/A

NGDU-Arman
28
14
N/A
220
500

NGDU-Kazahtourkmunay
18
8
N/A
93.7
9,908

NGDU-Parteks Kazakhstan Corporation
7
7
N/A
475/30
10

NGDU-Kezbi Anglo Caspian Munay 2)
N/A
N/A
N/A
N/A
N/A

NGDU-Karakudukmunay
3
3
N/A
60
10

NGDU-Texaco Norc Buzachi Inc
148
4
N/A
66
5.5

Total
>5,301
>3,587
71,764
4,608
>18,974

1) Both Kalamgas and Zhetybay field

2) Under development. 

6. Total Pollution Load to the Caspian Sea

In table 7.1 is presented the total estimated pollution load to the Caspian Sea from rivers, Industry and municipal wastewater discharge.

Table 7.1 Total load discharge to the Caspian Sea from rivers, directly from cities and industries. The figures are in tons/year.

Source
BOD
Total P
Tot N
Hydrocarbons
E. Coli

Rivers
20,000
500
4,400
240
N/a

Cities
274
91
365
N/a
200,000

Industry
2,931
188
7,116 a)
1,775
N/a

Total
23,205
779
11,881
-
-

a) The figure seems very high and needs to be verified.

The figures indicated in the table represents only an order of magnitude, since only limited data has been available.

The rivers carry the main load of pollutants to the Caspian Sea from the Kazakh territory (only data from the River Ural). Industrial pollution is the second largest contributor to pollution load, especially from the city of Aktau since no direct discharge from Atyrau has been identified. 

The relative minor pollution load from direct discharge of municipal wastewater is caused by the fact that in the 2 regions in general wastewater is discharged to evaporation fields, which causes only indirect impact on the Caspian Sea. In Aktau a part of the wastewater is treated mechanical and biological, which reduces the pollution load discharged to the Sea.

The figure on discharge of oil is probably underestimated, because other sources like discharge of ballast water from oil tankers, flooded wells, discharge of production water to the Sea etc. may add to the total load of hydrocarbons. This have been described in a separate report (appendix 2).

7. Radioactive pollution

No specific monitoring data of radioactivity is available in Atyrau and Aktau.

7.1. Atyrau

Reports describe that oil equipment with drilling cuttings, deposits of bore mud, settling pits with waste have been registered as radioactive in Atyrau /2/. 

7.2. Aktau

The main sources of radioactive pollution are derived from uranium waste from the uranium enrichment plant and oil industry waste.

Lake Karakol. The water level of Lake Karakol has decreased due to less industrial production and wastewater discharge to the lake. Sediment of the lake is at present exposed to the wind and sediment has been reported to be transported as long as 50 km from the lake. The sediment, which is radioactive, therefore may affect the inhabitants of the city Aktau and the Caspian Sea. Previously the lake was artificial flooded by seawater in order to avoid the wind carrying away radioactive material (cost mentioned was 43,000 US$/year). 
The Hydrology Institute (Gidromet) undertook a rather elaborate study on the impact of the ground water until 1997. Funding of the study was stopped in 1998. Elevated levels of radioactivity in groundwater have been registered and there is an indication that the Caspian Sea may be affected by polluted underground water. More than 1000 wells have been drilled and samples taken. The basic data and information is available for an initial risk assessment of the impact to the Caspian Sea. Data and information to identify the most appropriate mitigating measures is probably not available at this stage.

Drinking water. The Aktau water supply system (pipe net work) has not been rehabilitated since 1963.

Aktau is supplied with distilled water from MAEC, which is mixed with ground water from a reservoir situated next to the oil field of Kushluska. No data on the quality of the drinking water was available to the project. The quality of the water supplied by MAEC as well as the quality of the water in the ground water reservoir should be assessed. The drinking water quality parameter should include basic parameters as well as radioactive measurements.

7.3. Radioactive waste from MAEC

Solid and liquid radioactive waste is generated at the MAEC nuclear power plant. The solid and radioactive waste is deposited in special bunkers. The following information of the radioactive waste storage has been received from national experts.

Table 8.1 Amount of radioactive waste stored at the storage at MAEC /3/

Solid radioactive wastes storage:
Amount

Low-active radioactive wastes
21.7 t

Average-active radioactive wastes
0.138 t

High-active radioactive wastes
0.024 t

Liquid radioactive wastes storage:
83.18 m3

Radioactive nuclides: Cs-137, Co-60, Sr-90
-

The storage facilities of the radioactive waste should be investigated in more details and a sustainable solution should be developed. The plan should take into consideration of a close down of the plant, and a phased programme should be developed. 

7.4. Radioactive oil wastes

Radioactive material (drilling cuttings, drilling mud, sludge) is abundant in old oil equipment and pipes used for oil exploitation (metal scrap, pipes, soil, etc.). Safe measures for storage of old oil equipment is needed. In the table below is indicated areas with radioactive pollution in Mangystau.

Approximately 13 industrial enterprises/companies have radioactive deposits. It is estimated that approximately 459 deposits of which approximately 150 must be abolished. In table 8.2 is shown the enterprises, the area, which is polluted, and the type of waste material.

Table 8.2 Mangystau Oilfields Radioactive Pollution (by AO Volkovgeologiya, 1992, 1993, 1995, SES and NIPImunay, 1996, 1997)

Area of radio/environ-mental research
Area of concern, km2
Polluted Areas, 

km2
Exposure Dose 

(R/h
Radioactive Polluted soil,

Tons
Radioactive metal scrap amount,

tons
Amount of radioac-tive salt, soil and oily sludge,

Tons




Natural Back-ground
Maxi-mum




Total for oilfields:
1,628
192
8-14
10,300
110.2
715
483

Uzen oilfield and adjoining area
348
54
8-14
3,000


56.2
553
150

Jetybay oilfield and adjoining area
204
33
8-12
3,420
34.8
155
260

Kalamkas oilfield and adjoining area
200
101
8-10
10,300
18.7
7
73

More detailed information is presented in /3/.

7.5. Nuclear tests sites

There were 3 nuclear explosions in Severny Usturt in 1969 and 1970. Severny Usturt is located 125-135 km from Say Utes, near Kindikti, Mulkaman, and Akotty wells. The purpose of the explosions was to establish 3 large reservoirs for potable water.

8. Hazardous waste

There has not been a comprehensive survey on the abundance of hazardous waste in the region apart from the above mentioned polluted areas with oil and radioactive waste. More details on industrial hazardous waste is presented in a separate report (appendix 2).

9. Laboratories 

9.1. Atyrau

The laboratory “TOO Monitoring”, which is located in Atyrau, is performing environmental monitoring in Aktau and Mangystau oblast. 

Another laboratory in Atyrau named “Monitoring” (Gidromet Centre) is also performing monitoring of pollutants in air and water. The laboratory was previous a part of Gidromet in Kazakhstan, but is now operated on a more commercial basis.

9.2. Aktau

The laboratory in Mangystau Regional Environmental Department has recently been certified (December 1999). The laboratory undertakes seawater, waste water and air emission analysis. The laboratory is called MOUOOS. The regional environmental department has a possibility to rent a portable laboratory for environmental monitoring from TOO Tandem.

In addition, environmental laboratories are located in several industries. The analyses undertaken are air, wastewater including measurements for radioactivity.

At present there is no permanent air monitoring stations in the region.

The laboratories are described in more detail in appendix 6.

10. Water quality monitoring in Caspian Sea

Monitoring data on river water and sediment quality, sea water and sediment quality has been collected from the Ural River and the Caspian Sea. The data has been entered into the Pollution Load Database of the Caspian Centre for Pollution Control. The data collected has been assessed in terms of data availability in a separate report (appendix 2).

11. Conclusions 

The following conclusions can be extracted from the above mentioned:

11.1. Institutional and legal aspects

11.1.1 Enforcement and control

The total number of staff employed in the Regional Departments for Water Environment is estimated to be approximately 50 people in the 2 regions directly involved in permitting and inspection of enterprises. The total numbers of people employed in the regional laboratories are estimated to be approximately 20. (No data from Mangistau was obtained).

On a yearly basis, each industry is to prepare a report on water discharges, air emission, etc. The report is to be approved by the central environmental authorities and forwarded to the State Statistical Committee. An annual report is prepared for the whole country as well.

The efficiency of control and enforcement of enterprises depends on the given resource allocation and the number of industries abundant in the region of concern and thereby the frequency of control and enforcement measures possible to undertake. In general, the allocated resources to the regional authorities are not sufficient and in cases, there exists no relationship between the number of polluting enterprises and the resource allocation.

11.1.2 Permit system

Permits are prepared for enterprises for solid waste, hazardous waste, wastewater discharge, and water consumption separately. Since permit system is not integrated, different sections in the Regional Environmental Departments will have to co-ordinate their activities in accordance to their responsibilities. A more efficient permit system could be developed if the co-ordination between the sections is improved. 

The control and enforcement of enterprises is undertaken by the regional authorities and related to the compliance of the permit requirements by the following actions:

· inspections or site visits - and reporting 

· spot sampling and analysis (air and waste water emission)

· assessment of environmental compliance of enterprises based on self control

Improving the capabilities of the Regional Environmental Authorities in environmental (industrial) auditing and integrated permitting of enterprises could strengthen the enforcement and control measures. Development of capabilities in these areas will improve the internal co-ordination in the regional departments. It is recognised that an integrated permit system is at present not legally bound.

11.1.3 Data and information Management

The laboratory data obtained are seldom kept in a computerised form and data assessed in databases. More efficient assessment of compliance can be obtained, if a computerised and harmonised data and information system is developed to support the regional environmental authorities. A system of this sort should be adapted to the needs of the Caspian Environment Programme, as well as national requirements.

11.1.4 Fee and fine system goes to central government

The fees and fines are directed to the central government and only a part of the funds are redirected to the Regional Environmental Departments. Funds for environmental studies and surveys can be initiated by the regional authorities, but must most often be approved by the State Committee for Ecology, who will allocate resources. Seldom funds are available at the regional level to initiate surveys and studies in accordance to their needs. 

More funds should be allocated to the regional authorities in order to strengthen the control and enforcement of enterprises. Improved enforcement and control would increase the income level of the regional authorities, as well as the national budget - and improve environmental performance in the regions. The preparation and implementation of the Caspian Environment Programme may be sufficient justification of the Kazakhstan Government to allocate more resources to regions situated at the Caspian.

11.1.5 EIA. 

New developments are approved in accordance to described EIA procedures. A new law on EIA allows for public hearings. An EIA report must be developed and assessed by both regional and central authorities in accordance to the set requirements. Given that assessment of new projects may be technical complicated- e.g. in the area of oil development - capacity on evaluation of the EIA reports should be developed. 

It should be recognised that both regional and central environmental authorities can not and should not develop technical knowledge on all areas on new developments, and that the environmental authorities will have to rely on national consultants. Therefore, both the environmental authorities and the consultancy sector should be supported in evaluation/assessment of EIA procedures/reports.

11.2. Rivers

The Ural river is the main discharger of pollutants to the Caspian sea e.g. BOD, COD, N, P, TSS, which may lead to euthrophication problems in the shallow water of the northern basin. Ural River therefore may have an effect on a regional basis. Data on discharge from Ural River have been limited though.

No data from River Emba and Kirgach has been obtained.

11.3. Municipal waste water

The direct discharge of wastewater from the city of Atyrau to the Caspian Sea is estimated to be more or lees non-existent. On the other hand the evaporation fields applied in Atyrau are overloaded so treatment efficiency of the wastewater is low, which may cause local problems related to hygiene and general annoyance of the inhabitants of the city of Atyrau. 

75 % of the wastewater generated from the city of Aktau is mechanical and biological treated before discharge to the Caspian Sea. The remaining 25 % are discharged to Lake Koskrada, which function as an evaporation field. 

The general practice in the 2 regions is to discharge wastewater to evaporation ponds – a practice that has no direct effects on the Caspian Sea.

11.4. Industries

A number of larger industrial enterprises have been identified, where changes in environmental management would improve the environmental situation. These companies are the Nuclear power plants MAEC in Aktau and Aktal Ltd. (industry complex) in Aktau. At present data on the discharge of nitrogen from Aktal Ltd., MAEC, the power plant and others seems very high. A number of other industries have been identified in a separate report (appendix 2) where improved environmental management could improve the environmental conditions.

Oil is transported by tankers to the buyer from the oil terminal of the refinery located in Atyrau. It has not possible to identify reception facilities for the ballast water of the tankers. The oil terminal is located near the Caspian Sea and it can not be disregarded that ballast water is discharged to the sea. 

11.5. On land oil pollution

An estimated area of approximately 25,000 ha are polluted in the Kazakhstan region of Atyrau (18,520 ha) and Aktau (7-8,000 ha). The problems are similar for the 2 regions. The pollution has derived from oil production activities, break down of pipelines, deposits of oil sludge, boremud, discharge of production water to the dessert etc. Some areas are heavily polluted while others are less. It may be possible in more polluted areas that oil can be extracted with an economic return. A remidiation of the areas will be costly and innovative technologies should be applied to remidiate the areas.

Approximately 150-300 oil wells are flooded and not all wells are properly sealed. There have been reports on oil pollution from the submersed wells. If the sea level continues to rise, additional wells may be flooded as well. 

In number of cases, it has been reported that discharge of production water is discharged to the dessert without proper treatment. The treatment capacity of production water, sludge, and drilling mud has been reported to be not sufficient. Increased treatment capacity should be established in order to avoid a build up of contaminated land.

Discharge of production water from oil fields on land has not been reported. Some of the oil fields are located near the shore of the Caspian Sea so a discharge of production water to the Caspian Sea may occasional happen.

11.6. Radioactive pollution

Radioactive pollution problems are most significant in Mangystau region. 

Radioactive sediment of Lake Karakol is exposed to the wind and radioactive material is transported by wind. It may have an impact on the Caspian Sea and the human population. The problem has been more urgent recently, because decreased industrial production has lowered the water level in the lake. As a remidiation measure seawater was previously pumped to the lake in order to avoid the wind exposure of the sediment. The underground water is polluted by radioactivity from the lake. Radioactivity may be transported to the Caspian Sea with the ground water. (As an immediate measure: A submersed underground pump could be installed and polluted ground water is recharged to the lake as an immediate mitigating action. A more long-term solution should be developed solving both the problems with the wind transport of the sediment and the pollution of the ground water).

The radioactive waste storage desposits of MAEC - the nuclear power plant - should be investigated in more details since the higher ground water level may affect the storage deposits. A more long-term solution should be implemented since the nuclear plant is expected to close in the near future.

Radioactive waste from drilling cuttings, drilling mud, sludge, equipment etc. has been registered in both Atyrau and Mangystau region. A plan for the clean up and the development of environmental sound treatment facilities should be prepared.

The 3 nuclear explosions in Mangystau in 1969/70 may still have an impact on the environment. A possible environmental impact from these areas should be assessed.

The quality of the drinking water for the city of Aktau should be assessed in terms of normal drinking water parameters as well as the level of radioactivity.

12. Recommendations

The following recommendations can be made from the above report.

12.1. Institutional strengthening

The enforcement and control procedures in the 2 regions should be strengthened. Focus should be on control procedures with both inspection and assessment of emissions. Training in Environmental industrial auditing should be undertaken, as well as in permitting and EIA. More resources should be extended to the regional authorities in their daily operations and more autonomous budget spending could help. A possibility for redirecting a larger part of the fee and fines generated in the region should be considered - at the same time establishing a mechanism/incentive for income generation of the regional authorities.

12.2. Improved data and information

The laboratories should be supported both technically and financially in order to establish a more comprehensive data set. Compliance monitoring programmes should be developed and prioritised within budget constraints. Improved monitoring should include air emission characteristics and flow, wastewater characteristics and flow, as well as polluted soil characteristics, radioactive measurements etc. Monitoring programmes should be designed and targeted towards remidiation and mitigation of environmental problems, i.e. for environmental management purposes.

Monitoring of flow and river characteristics as well as sea monitoring (sea and sediment) should also be strengthened. 

12.3. Improved environmental management 

The target group consisting of scientists, regional environmental authorities, industrial people, and laboratories are relatively small in the Caspian regions. Therefore it may be anticipated - creating the right momentum. - that improved environmental management in the 2 regions will have an effect provided sufficient means of capacity building is extended to the two oblasts. A provision for an effective result would be an increase in financial resources to increase inspection frequency, sampling and chemical analysis, laboratory equipment, environmental surveys, remidiation etc. Some of these funds may be allocated from the international community. Funds are required from the state budget for improvement of the day to day operation of the regional authorities, laboratories etc. 

12.4. Municipal waste water

12.4.1 Atyrau 

The existing wastewater treatment facilities (evaporation fields) are not operating with a sufficient capacity and efficiency (only a part of the wastewater is pre-treated before discharge to the evaporation field). Only a part of the city has a collection system and ordinary houses are using pits for discharge of wastewater. Industrial wastewater discharged to the existing evaporation fields is in several cases not pre-treated. The existing facilities may cause health problems for the local inhabitants. The most appropriate treatment options for municipal and industrial wastewater treatment, meaning technically, economic and environmentally should be identified and costed.

12.4.2 Aktau

The wastewater treatment plant KOC-2 should be extended in order to treat the untreated wastewater discharged to the lake Koshkarada. A cost has been estimated to 2.55 Mio. ECU for establishment of mechanical and biological treatment plant.

12.4.3 General

The reuse of wastewater and sludge in Caspian region should be promoted since the water source is scarce as well as fertile soil. In cases industrial wastewater is discharged to evaporation ponds for common treatment with municipal wastewater, industrial waste water - depending on its characteristics - may lead to elevated levels of pollutants. This may cause difficulties in reuse of the waste water and sludge. Therefore a treatment of industrial wastewater - or pre-treatment - should be applied if the wastewater discharged contains problematic pollutants. 

Discharge of wastewater to evaporation ponds may also cause public health problems. This issue has not been studied in this project.

12.5. Industries

Industrial facilities can improve their environmental performance in both the Atyrau and in Mangystau region. A more detailed assessment are presented in a separate report. The following industries should be further assessed in order to identify environmental impact and pollution abatement measures:

· refinery, Atyrau

· Aktal Ltd, Aktau

· MAEC, Aktau

· Reception facilities for ballast water

12.6. Oil pollution

The onshore oilfields of the Caspian plain are polluted in both regions. Reports indicate that the areas polluted are relatively large. A master plan or an action plan should be developed for each (or a joint plan) on remidiation of oil polluted areas. Since the implementation of the master plan will be relatively costly, the remidiation of the area should be undertaken applying innovative and low cost technologies. A scheme for income generation should be developed.

Relevant oil polluted areas for remidiation should be identified and a prioritised action plan should be prepared. It is expected that the remidiation costs will be relatively high and innovative techniques for treatment of the polluted soil should be developed. A mechanism for income generation should be identified if possible. Probably it is possible to generate income for remidiation of some areas, which can be used for rehabilitation of other areas where income generation is not possible. Therefore, it is necessary to identify and authorise an organisation to undertake the remidiation and who can be subjected to financial control.

The generation of oil sludge and other oily waste in the region is significant and the capacity for treatment of the waste is not sufficient. The required treatment capacity now and in the future should be assessed and the required actions initiated. Accordingly mitigating measures on how to clean up the oil sludge ponds should be developed. In addition, the required capacity of treatment for the region should be identified and the appropriate treatment methodologies should be identified. 

If possible a system for income generation related to treatment of oil waste (environmental tax) and for oil extraction from oil ponds (the oil could be sold) should be investigated. A mechanism for applying these for rehabilitation of the whole area should be investigated, as well.

12.6.1 Submersed wells

A prioritised remidiation plan for the submersed oil wells should be prepared. Already flooded wells should be identified and proper sealed off. At present some wells are in the "tidal" zone and there is a possibility to identify these wells more easy now than when the water level have increased even more. Oil wells, which may be flooded in the future, should be identified and registered in accordance to their level below the sea and potential for flooding. The appropriate body being responsible for this action should be identified.

Appropriate measures for future oil exploitation should be developed in order to reduce the risk for polluting the oil field areas. This should be coupled to the development of appropriate legal tools and enforcement capability.

12.7. Radioactive pollution

12.7.1 Master plan for Aktau

Severe environmental problems have been identified in the Aktau region and both mitigating and remidiation measures should be taken on an immediate basis. The environmental impact on the Caspian Sea is not fully assessed, but may be significantly based on the information obtained as well as site visits. The environmental conditions in the area may lead not only to an impact on the Caspian Sea but also on the population in the region – especially in Aktau. The transboundary effects on the pollution has not been assessed, since monitoring data on radioactivity has not been available. It should be mentioned in this context that radioactive pollution may – depending on the actual elements – migrate both for hydrodynamic reasons and in the food weeb. The area may be regarded as a hot spot area. 

A number of investigations have been undertaken and the problems are more or less well described, but not prioritised in accordance to technical feasible solutions, economic and environmental criteria. A number of immediate mitigating measures should be taken in order to reduce long term impact on the population and the environment. The master plan should cover the above mentioned areas:

· Lake Karakol

· radioactive waste from MAEC

· Aktal Ltd

· radioactive oil waste (both Atyrau and Aktau)

· nuclear test sites

· the drinking water of the city Aktau
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Caspian Centre for Pollution Control

Coordinator:

Latifa Huseynova

Address:
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Tel.:

(99412) 47 27 88

Fax:
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E-mail:
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Tel.:
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E-mail:
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Name:

A. Kengegaliev

Expert subject:
Marine & rivers, pollution emission

Address:

Atirau, Republic of Khazakhstan

Tel.:

(83122200) 33346

Fax:

(83122200) 33346

E-mail:

mntr_atr@nursat.kz
Name:

E. Bazarbaev

Expert subject:
Marine & rivers, onshore oil exploration

Address:

465000 Atirau, Old Airport

Tel.:

(31622) 555 37, 55428

Fax:

555 37

E-mail:

art@nursat.kz
Name:

Z.Bozakhaeva

Expert subject:
Pollution emission

Address:

465000 Atirau, Old Airport

Tel.:

(831222) 33202

Fax:

33346

E-mail:
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S. Zhukova
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Appendix 3 Environmental Authorities

14. Environmental Authorities

14.1. Ministry of Ecology and Natural Resource of the Republic of Kazakhstan

The Ministry of Ecology and Natural Resource of the Republic of Kazakhstan is the central executive body of the Republic of Kazakhstan for protection of the environment. There are four defined priorities in the ministry:

· Creation of an environment that is safe in ecological terms.

· Balanced utilisation of natural resources.

· Departmental supervision of the preservation of fauna and biological biodiversity.

· Ecological education.

The ministry is divided into 

· The Committee on Ecology. 

· The Committee on Geology and Underground protection.

· The regional divisions.

The following organisations belong to the ministry:

· State enterprise “Kazgidromet”

· State enterprise “Information and Analytical Centre for Ecology, Geology and Natural Resources of the Republic of Kazakhstan”

· Scientific Research Association of Applied Ecology “Kazmekhanobor”.

In addition, the following state agencies are involved in environmental protection activities:

· The Ministry of Science with the Academy of Science.

· The Ministry of Agriculture with the

· Committee for Forestry, Fishery and Hunting.

· Committee on Water Resources.

· Committee on Veterinary.

· Committee on Land Resources Administration.

Presently, the Ministry of Agriculture is not only responsible for the natural resource utilisation but also with obligation to protect them and carry out state control.

The Ministry of Education, Culture and Public Health is with its Committee on Public Health responsible for public health and epidemiological welfare of the population.

Other ministries do also have relations to a certain degree in environmental related issues.  

14.2. The Administration of Environment for Atyrau Region

The Administration of Environment for Atyrau Region within the Ministry of Natural Resources and Environment Protection is responsible for pollution control in Atyrau. The Administration of Environment for Atyrau Region has 5 departments and 49 employees:

The Department for Environmental Monitoring and Projects Preparation (4 people);

The Department for Environmental Control (22 people);

The Department for Environmental Testing and Audit (4 people);

Chemical analytical Laboratory (10 people)

The Department for Finance and Bookkeeping (4 people).

14.3. The administration of Environment for Mangystau Region 

The Administration of Environment for Mangystau Region within the Ministry of Natural Resources and Environmental Protection is situated in the city of Aktau. The exact number of staff and the structure of the administration is not exactly known to the project team. 
Appendix 4 List of relevant legislation

15. Environmental legislation

The Constitution of the Republic of Kazakhstan (30.08.95). The Constitution is a basic law of the country. The Constitution contains four separate sections related to environmental protection:

Standards for environmental protection management by the Government (art. 31);

Standards to regulate competence of the authorities in natural resources exploitation and protection (art. 44, 45, 53, 54, 62, 66, 86, 87...);

Standards to determine rights and responsibilities of the citizens for protection, exploitation, and regeneration of the environment (art. 12, 13, 23, 25, 29, 32-35, 37...);

Economical standards directly related to environmental protection and exploitation (art. 6, 25, 28...).

The Law of the Republic of Kazakhstan (15.07.97) “Environmental Protection”. The Law is to determine legal, economical, and social base for environmental protection in the interests of present and future generations. The aim of the law is to provide the safety of environmental activity; to prevent environmental impact of human activity; to save biodiversity; to establish the instruments for a rational exploitation of the resources.

The law of the Republic of Kazakhstan (15.07.97) “Specially Protected Environmental Areas”. The law is to determine legal, economical, social bases for activities in specially protected environmental areas of Republic of Kazakhstan.

The order to apply the international, regional, national standards of foreign countries in Kazakhstan. PRRK 05.1.21-96.

Instructions for elaboration of the standards for discharges to water. RK RND 211.2.02-97.

Limit Concentrations and existing Approximate Safe Impact Levels for pollutants in settled areas. №3.03015.97 (11.06.97).

Instructions for elaboration of air emission standards. RND 211.2.02-97.

Medical regulations for settled areas air protection. №3.03.015.97 (29.04.97).

Medical regulations and standards for coastal (recreational) water protection in areas of public water using. SanPiN №3.01.054.97 (18.08.97).

Medical regulations and standards for survey of water protection. SanPiN №3.01.053.97 (18.08.97).

16. EIA regulations

Instructions for conducting the state ecological expertise of feasibility and project materials in RK, Almaty, 1997.

Temporary instructions on procedures for conducting the assessment of the impact of proposed business activity on the environment (EIA) in the RK, RND 03.02.01-93, Almaty, 1993.

Temporary instructions on procedures for conducting ecological audit (assessment of the impact on the environment and health of people – EIA and EIH) for enterprises operating in the RK as well as methodological recommendations related to their implementation, RK 211.3.02.01-96.

Recommendations on conducting assessment of the impact of proposed business activity on biological resources (soils, flora and fauna), RND 211.3.02.05-96.

Methodological recommendations on assessment of the impact of new machinery, technologies, materials, and substances on the environment, Almaty, 211.1.02.02-1996.

17. In preparation (1998):

Client’s manual on feasibility and project documentation with regard to organisation of studies and accounting for public opinion related to assessment of the impacts of proposed business activity on the environment.

Manual on conducting assessment of the impact of the environment.

Appendix 5 Environmental standards

Environmental Standards aims to establish limit concentrations of environmental impact. Those limits are to guarantee environmental safety of people and to provide the protection of air, water, land, flora, and fauna.

Environmental impact is allowed within standards elaborated on the base of international standards (incl. Ex-USSR), Conventions and agreements which Kazakhstan is involved.

The Application Order for international, regional, and national standards of foreign countries in Kazakhstan is also established (PRRK 05.1.21-96). Now, USSR standards that were accepted in Kazakhstan are being used.

Water quality standards (concentration limits) for considered parameters have not been elaborated by Environmental Legislation for Caspian waters in the Republic of Kazakhstan. River quality standards are applied now for the Caspian Sea.

Limited wastewater in Atyrau Region is not discharged either to the sea, or to the rivers.

Water quality standards (concentration limits) in Kazakhstan for selected parameters given in environmental regulation in relation to different water uses for rivers







Parameter
Unit
Aquatic life and fisheries
Recreation and bathing water
Drinking water
Irrigation
Industrial use*

General variables:







Temperature
0C
Summer – background +3, winter background +5
18
-
-


Suspended solids
mg/l
Background +0,25
4-10
1,5
< 3000


PH
-
6,5-8,5
6,5-8,6
6-9
6-8,5


Dissolved oxygen
mg/l
> 6,0
summer 8, winter 11-12
-
-


Transparency
m
> 2
1-2
-
-


Chlorophyll
(g/l
-
-
-
-


Nutrients







Ammonia NH4-N
mg/l
0,5
0,5
0,5
-


Nitrate NO3-N
mg/l
40;  as N: 9,1
45,0
45,0
-


Nitrite NO2-N
mg/l
0,08; as N: 0,02
3,3
3,3
-


Total N
mg/l
-
-
-
Limit 80-120


Orthophosphate PO4-P
mg/l
-
-
3,5
-


Total P
mg/l
-
-
-
Limit 20-30


Organic matter:







COD
mg/l
-
-
-
-


BOD
mg/l
5 mg O2/l
1,1-1,9 mg O2/l
3 mg O2/l
40,0


Inorganic contaminants:







Cyanides
mg/l
0,05
0,05
0,07
10,0


Metals:







Al
(g/l
0,04
-
0,5
5


Cd
(g/l
0,005
0,001
0,001
0,01


Cr+6
(g/l
0,001
0,05
0,05
0,1


Cr+3
(g/l
0,001
1,0
1,0
0,2


Fe
(g/l
0,1
0,3
0,3
0,5


Hg
(g/l
0,0001
0,0005
0,0005
-


Mn
(g/l
0,01
0,1
0,1
0,2


Ni
(g/l
0,01
0,1
0,1
0,2


Pb
(g/l
0,1
0,1
0,1
5,0


Zn
(g/l
0,01
1,0
1,0
2,0


Organic contaminants:







Oil (hydrocarbons)
mg/l
0,05
0,3
0,3
0,3


Phenols
mg/l
0,001
0,001
0,001
40,0


Pesticides
(g/l
-
-
-
-


Detergents
mg/l
-
-
-
30,0


Microbiological indicators:







E. Coli
no. per 100 ml
-
-
-
-


Total coliforms







Other important contaminants:







TOC







Other metals (Al, As, Cr, Co, Cs, Fe, Mn, Ni, Sr, Zn, etc.)
mg/l






As
mg/l
0,05
0.05
0,01
0,1


Co
mg/l
0,01
0,01

0,05


B3+
mg/l
0,017
0,5
0,3
 


* Requirements differ from industry to industry
Concentration limits (CL) and standards in Kazakhstan for selected parameters on polluting substances in atmosphere and discharges from point sources given in environmental regulations





Parameter
Unit
Concentration limits of standards, maximum 1 hour
Concentration limits, average for 24 hours
Concentration limits or standards for air discharged from point sources

Dust
mg/m3
0,5
0,15
-

SO2
mg/m3
0,03
0,05
-

CO
mg/m3
5,0
3,0
-

NO2
mg/m3
0,085
0,04
-

NO
mg/m3
0,4
0,06
-

H2S
mg/m3
0,008
-
-

NH3
mg/m3
0,2
0,04
-

SO4 dissolved
mg/m3
-
-
-

F
mg/m3
0,02
0,005
-

Hg
mg/m3
0,01
0,0003
-

MgO
mg/m3
0,4
0,05
-

Pb
mg/m3
0,001
0,0003
-

HF
mg/m3
0,02
0,005
-

HCl
mg/m3
0,02
0,02
0,2

H2 SO4
mg/m3
0,3
0,1
0,1

Formaldehyd
mg/m3
0,035
0,003
-

1-propane
mg/m3
-
-
0,03

2-propane
mg/m3
-
-
0,1

Methanol
mg/m3
1,0
0,5
-

Napthalene
mg/m3
0,003
0,003
-

Phenol
mg/m3
0,01
0,003
-

Petrol
mg/m3
5,0
0,5
-

Tetra Methyl Lead
mg/m3
-
-
0,005

Other parameters if important:





Appendix 6 Laboratories engaged in Pollution Control
18. Atyrau

18.1. Regional Environmental Authorities

Environmental quality monitoring in Atyrau Caspian Region is done by TOO Monitoring.

Recent years in the western part of the country unique hydrocarbon fields have been prospected and explored. However, careless exploitation of the field could damage the environment. This was the reason to establish TOO monitoring in the western part of the country. Planned/unplanned activities have been done without any control.

The Laboratory has following activities (divisions):

· Hydrochemistry

· Hydrobiology

· Soil analyses

· Air analyses

The lab is equipped with essential equipment to improve the number of determined pollutants. The equipment include:

Fluorescence spectrometer:

Equipment
Year of Procurement

Kvant-7
1992

Kvant-9
1992

Gas chromatograph LKM-8MD
1980

Atomic absorption spectrophotometer C-115 M – 160-91-3
1991

Photocolorimeter KFK-3
29.02.1992

Spectrophotometer CF-46

29.02.1988

Microscope Biolam D-13
1986

Binocular MBC-1
1970

Binocular MBC-9
1986

18.2. "Monitoring" (The former Gidromet)

Another Institution dealing with pollution control is “Monitoring”. Address: 465050 Atyrau, Old Airport, Gidrometcentr. Chief is Akimgali Kenjegaliyev (tel: 8 31222/ 33346, E-mail: mntatr@nurcatKZ3-32-02).

The aim of the company is regular monitoring of air and water in the Atyrau region by sampling and analysis of different chemical pollutants.

18.3. Mangystau Labs

TOO Tandem. The List of Monitored Pollutants in Lab Section of Mangystau Regional Environmental Department

Monitored compartment
Contaminant
Document/Method of Analysis

Seawater and wastewater
Suspended Solids
Certificate no. 24, 19-91 GNPOPZ Kazmekhanobr, Gravimetric method, RD 204.2.11-91


Dissolved O
Winkler method, RD 204.2.11-91


BOD
RD 204.2.07-91


Nitrites
Certificate no. 06-3. GNPOPZ Kazmekhanpribor, Photometry with Griss Reagent, COMECON, M. 1987

GOST 26449.2.-85

RD 52.24.32-86.


Nitrates
Mass nitrate concentration detection via Fluorat-02 liquid analyser

M01-23-96 Detection Limit 0.05 mg/l

GOST 26449-1-85 Hg-meter method


Chlorides
RD 204.2.04-91 DL 2,0 mg/l 

Ag-meter method

M. 1991, DL 2.3 mg/l


Sulphates
RD 53.24.53-88 Titrimetric method + Pb salt, DL 15 mg/l


Ammonia & Ammonia Salts
GOST 26449.2-85

Certificate no. 06-3, GNPOPZ Kazmekhanpribor, Photometry with Nesler Reagent


Fe
GOST 26649.1-85 Photometry with o-phenanthroline. DL 20 (g/l


Phosphates
GOST 26449.1-85, COMECON, Standard Methods of Water Quality Study, M. 1987, DL 5 (g/l


Hardness
GOST 26449.1-85, COMECON, Standard Methods of Water Quality Study, M. 1987, Complexometric method with black eriochrome


Mg
GOST 26449.1-85, COMECON, Standard Methods of Water Quality Study, M. 1987, Titrimetric method, DL 2.0 mg/l


Ca
GOST 26449.1-85, RD 52.24.55-88

Titrimetric method, DL 3.0 mg/l


Carbonate
GOST 26449.1-85, Titrimetric method, DL 8 mg/l


Hydrocarbons
GOST 26449-85, Titrimetric method, DL 13.7 mg/l


Oil Products
Mass oil products concentration detection via Fluorat-02 liquid analyser

DL 0.005 mg/l


Cu
Certificate no. 05.12-88, GNPOPZ Kazmekhanpribor, Photometry with N, N-Pb dimethyldithiokarbomat


Total Solids
GOST 26449.1-85, Gravimetric method, DL 3 mg/l


pH
GOST 26449.1-85, Potentiometer


Cr
RD 204.2.03-91. Photometry with diphenylcarbosyde, DL 0.02 mg/l


F
RD 52.24.6-83 Potentiometer, DL 0.1 mg/l


Phenols
M01-07-93 Method. Mass phenol concentration detection via Fluorat-02 liquid analyser. DL 0.0005




Colour Index
COMECON, Standard Methods of Water Quality Study, M. 1987, Comparison with artificial standards


Anion Detergent
Method M01-06-93. Fluorat-02. DL 0.025


Cation Detergent
Method M01-17-95. Fluorat-02. DL 0.01


U
Method M01-15-95. Fluorat-02. DL 0.002


Al
Method M01-01-93. Fluorat-02. DL 0.01


Acidity
COMECON, Standard Methods of Water Quality Study, M. 1987, Titrimetric method.


Alkalinity
COMECON, Standard Methods of Water Quality Study, M. 1987, Titrimetric method, DL 0.5 mmole/dm


Temperature
COMECON, Standard Methods of Water Quality Study, M. 1987.


Smell
COMECON, Standard Methods of Water Quality Study, M. 1987.

Soil
pH
GOST 26423-85 GOST 26428-85. The Soil.


Suspended Solids
Cation/anion composition of water extract


S
GOST 24490-85. Free S detection by CINAO method


NH4
Temporary Methods for Soil Pollution Control, Part II, M., Gidrometeoizdat, 1984


Sulphates
GOST 26426-85. The Soil, Methods for Sulphate Ion Detection in a Water Extract


Oil products
03-03-97 Method. Fluorat-02 Analyser


F
Temporary Methods, 1980


Phosphates
GOST 26204-84-GOST 26213-84, The Soil. Analysis methods, DL 15 mg/kg


Ca, Mn, Chlorides, Carbonates, Hydrocarbons
GOST 26423-85- GOST 26428-85 The Soil. Cation/anion composition of water extract


Humidity
GOST 28268-89. The Soil. Methods of Humidity Detection


Fe
GOST 27395-87. The Soil. Methods of free 2- & 3-valence Fe combinations


Nitrates
GOST 26951-86. Ionometry Detection of Nitrates 

Air
C monoxide and smoke of auto transport exhausts 


Analysing equipment: SF-26, KFK-2, Ev-74, I-10, Fluorat-2.

Supporting equipment: Analytic Scales, Thermostat, D-10, desiccator, BD Bidistiller, measuring glassware, common glassware.

In November 1999 water and soil samples analysis (Cu, Zn, Pb, Hg) will be done in a new KHAN equipment.

TOO Tandem is a modern equipped lab (air monitoring, point sources emissions measurement). The equipment have been examined and certified by the Metrology Service of Kazakhstan.

TOO Tandem (tel: 336285, 516471) has a portable lab for environmental monitoring (Swiss). The one includes several types of equipment for air emissions measurement from point sources and contaminants concentrations in safety zones
. The following contaminants are measured: NOx, Total N, SO2, CO, Ammonia, H2S, CH4, TCH, MHCH, inorganic matter. Air radioactivity is measured as well.

Several meteorology parameters are measured as well: temperature, humidity, wind speed and direction. Currently the lab is to be certified for land, soil, and water monitoring.

The portable lab is a substructure of the Regional Environmental Department. The lab was leased to TOO Tandem which is contracted by industries to make the analysis and measurements. Environmental Department neither has any non-portable equipment for emissions control nor sensor equipment for express analysis.

There are no air monitoring stations in the region. Kazgidromet has stopped two stations in Atyrau. Permanent monitoring station is needed.

Central Lab within Mangyshlak Atomic Energy Plant currently named Chemical, Environmental, and Radioactivity Control Service within Mangyshlak Atomic Energy Plant.

Equipment
Date of Procurement

VLR-200, VLA-200 Scales
1979-1984

EV-74 pH Meters
1981

I-130 Ionometer
1991

GM-65M Salinity Meter
1991

KPC, KEL-1M Conductometers
1991-1992

Quantum Fluorimeter
1996

KFK-2, KFK-2MP Photocalorimeters
1989-1992

Cvet 3006 Liquid Chromotographs
1991

AN-1 Oil Analyser
1990

P-I-501 Potentiometer
1986

LKM 80-3 Gas Chromatograph
1996

1106-E Chromatograph
1979

LAV-3 Lab
1982

SF-26, IKS-29 Spectrophotometers
1987-1990

S115-M1 Atomic Absorption Spectrophotometer
1991

DRG-05, SRP-68 Radiation Meter
1984-1992

NRR-610 Radiometer
1991

AI-4K Analyser
1993

(-Spectrometer
1993

(-Spectrometer
1996

MKS-01R Radioactivity Dose Meter
1989

TOO Aktal Ltd Chemical Plant Lab provides following services:

· Total dust content measurement

· Spectral analysis of dust

· Water, soil chemical analysis

· Radiometric analysis of dust, water, soil, flora for U, Ra, Th concentrations and total activity

· Dose Meter Monitoring

· Elaboration of technologies for wastes utilisation, deactivation of areas, metal scrap.

Mangystau Environmental Administration Lab.

Appendix 7 Maps
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� There are special safety zones supposed to be between industry and domestic areas.
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