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1. Introduction

The Caspian Environment Programme (CEP) has since the beginning of the 90 ties been supported by the Riparian countries as well as international organisations and donors including UNDP, UNEP, IMO, World Bank, EU Tacis and other donors. EU Tacis launched this project in early 1998, but it came in effect only in mid June 1998 following a Technical Workshop on developing the structure and principles of a Trans Boundary Analysis and a Steering Committee Meeting held in Teheran and Ramsar, respectively. A Project Brief for the development of the Caspian Environment Programme was discussed at the two meetings. It was later submitted to GEF/UNDP for approval and was the basis for the development of the GEF Project Document, which eventually was initial approved late 1999. The final approval of the GEF supported part of the project was finally approved early 2000.

At the Steering Committee meeting in Ramsar, Iran, April/May 1998 it was agreed that 9 thematic centres and a programme Co-ordination Unit (PCU) should be established in the Riparian Countries and their activities co-ordinated under the umbrella of the GEF. The location of Caspian Centre for Pollution Control was decided to be located in Baku, Azerbaijan. 

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, which presents some of the results of phase 1 of EU Tacis project, has been prepared by Niels Thygesen, VKI Institute for Water Environment, who is the EU Tacis team leader of the Caspian Centre for Pollution Control. The work has been implemented through the Co-ordinator of CCPC, Mrs. Latifa Guseynova. Contact details to the Caspian Centre for Pollution Control is presented in appendix 1.

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. The recommended future scope of work of the centre and the mode of operation is described in a separate report Scope of work of CCPC. Caspian Centre for Pollution Control. February 2000 (appendix 2).

An important output of this project is the actual establishment of the Caspian Centre for Pollution Control expressed in its physical entity as well as its way of operation. Another important result of the phase 1 work has been the identification and establishment of lines of co-operation between the Caspian Centre for Pollution Control and other thematic centre as well as regional environmental authorities in the Caspian Region and scientific institutions in the riparian countries. In all countries have been appointed a counterpart for the Caspian Centre for Pollution Control by their national focal points. In some of the countries have been established expert groups, who work with the centre. Contact to all Caspian regional environmental authorities has been established in preparation of this report.

The implementation of the first phase of the EU Tacis supported part of the Caspian Environment Programme has had a duration from July 1998 till 7. January 2000 – or approximately 1,5 year, which explains the time constraints the centre has been working under. For this reason – probably others as well – it must be recognised the limitation of this first report from Caspian Centre for Pollution Control. The Caspian Centre for Pollution Control also appreciate that so many persons working under the Caspian Environment Programme has accepted the difficulties we have had caused by this limitation in time.

It has been possible to undertake a survey on pollution control measures through national consultants in I.R Iran. The survey has been funded by GEF. The survey was initiated rather late in phase 1 compared to the other riparian countries. Comprehensive material has been received from I.R Iran, which is available in the Caspian Centre for Pollution Control. Unfortunately the material was received very late in the phase 1 of the EU Tacis supported programme, why the material have not been assessed and included in this summary report. The assessment of the material will be undertaken by initiation of phase 2 of the Tacis programme.

The main purpose of this report is to present the results of the work of the Caspian Centre for Pollution Control of the first phase of EU Tacis project. Further to receive some advice from all stakeholders based on this summary report for the further activities of the Caspian Centre for Pollution Control.

2. Approach

From the steering Committee meeting in Ramsar April/May 1998 it was obvious that close links among the Caspian Centre for Pollution Control and the Caspian Centre for Pollution Monitoring, Iran, and the Caspian Centre for Legal, Regulatory and Economic Instruments in Russia, have to be established. 

During the implementation of this project it was anticipated that all aspects related to ambient monitoring will be the responsibility of Caspian Centre for Pollution Monitoring in Iran and that all aspects related to monitoring of emission from point sources is under the Caspian Centre for Pollution Control - so called compliance monitoring. Also it was anticipated that all issues related to legal aspects and economic instruments is the responsibility of the CRTC in Russia. This was discussed at a workshop held in Baku, Azerbaijan 16/17 December 1998 on the scope of work of the Caspian Centre for Pollution Control. At the workshop and after consecutive meetings with the two mentioned centres the presented scope of work was agreeable - and that scope of work should be adjusted in accordance with development of the scope of work for other centres.

Accordingly, no comprehensive review of environmental regulation in the riparian countries was undertaken by the Caspian Centre for Pollution Control and only the knowledge on regulatory systems in the riparian countries was collected in order to focus data collection and in order to give general recommendations on the regulatory principles. The Caspian Centre for Pollution Control has continuously been in contact with the Caspian Centre for Legal, Regulatory Aspects and Economic Instruments during the implementation of this project. 

For the same reason there has not been undertaken comprehensive review of e.g. data on ambient quality monitoring data given the responsibilities of the Caspian Centre Pollution Monitoring, I. R. Iran. The CRTC has through thorough discussions with the Caspian Centre for Pollution Monitoring made a joint effort to adjust the Scope of work of the two centres in order to progress the overall development of the CEP (UNDP/GEF are to support the CRTC Pollution Monitoring, when funding is ready).

The Caspian Centre for Pollution Control has undertaken its activities following a holistic approach. The centre therefore included a demonstration of a Decision Support Tool in order to focus its activities towards management issues more than scientific research. The Decision Support Tool has helped to structure and focus the work of the centre. 

Initially the activities of the Centre have been focused at the identification of major pollution points sources, the characteristics of their discharge and the affected areas. Major factors having environmental impact on the Caspian Sea were identified and a rough assessment of pollution loads to the Caspian Sea have been undertaken in order to prioritise pollution control measures and to develop pollution control strategies on a regional level. 

Below is described the activities undertaken during the EU Tacis phase 1.

· Identification of major pollution point sources (rivers, oil exploration activities, industries and domestic waste water discharge)

· Estimation of pollution load from major point sources related to a number of parameter

· Overview of the environmental status on the Caspian Sea caused by pollution related to relevant parameter leading to recommendations of pollution control strategies

As indicated above priority has been giving to pollution derived from discharge with water from point sources to the Caspian Sea, which is justified based on the findings of the national reports on the Caspian Sea. A number of environmental management aspects related to pollution control therefore have not been included at this initially stage. These include, but are probably not limited to the following:

· agricultural run of, diffuse sources (fertilisers and pesticides)

· leaching from natural land

· leaching from landfills

· air emission from point sources

· dredging of the Caspian Sea

· transportation by ships

· transport of contaminants by groundwater

· contaminated sites

· and possible others

Environmental impact from a number of diffuse sources like agricultural run off, leaching from landfills, transportation of pollutants by ground water and effects of contaminated soil may be important but has not been included in this first phase of the programme. There has therefore not been any quantitative estimation of diffuse pollution sources to the Caspian Sea in the phase 1 of the EU Tacis project. Another reason for not including diffuse sources is that most often assessments of environmental impact from these sources are based on ambient monitoring data, which upon initiation of the Caspian Centre for Pollution Monitoring may be made available to the Caspian Centre for Pollution Control.

A comprehensive survey on pollution control measures related to air emission from point sources has been omitted from this first phase for three reasons. Firstly, the reports prepared by the riparian countries indicate that the major contribution of pollution to the Caspian Sea is derived from water sources. Secondly, no systematic data set on air emission data from point sources is expected to exists since regulatory requirements are in some countries related to ambient quality criteria, and an analysis air emission loads would require the establishment of a comprehensive monitoring programme. In general no flow data is available making pollution load estimations difficult. Thirdly, it would be difficult to argue that pollution load to the Caspian Sea derived from air emission is confined to a say 250-km boundary of the study area - or any boundary. A rough estimation on the magnitude of the problem have been undertaken, though and compared with other sources like rivers, domestic wastewater and industry.
In conclusion, priority has been given to point sources with discharge to the Caspian Sea - directly or indirectly. 

2.1. The assessment strategy

The above stated indicates the framework and limitations of the approach taken for the assessment of the pollution control measures of the Caspian region in this phase of the project. The concept or the assessment strategy which has been the basis for the pollution control measures applied by the Caspian centre for Pollution Control is described below. The assessment strategy applied has been adjusted in accordance to the data and information available in the riparian countries. 

First of all the approach has been to differ between different environmental impact caused by the various pollutants. Therefore the various parameters should be related to different impacts or effects. Based on the available information the following environmental effects was taken into consideration:

· eutrophication (caused by nitrogen, phosphorus, BOD/COD)

· oil pollution (give rise to toxic effects and accumulation in biota and sediments)

· heavy metals (give rise to toxic effects and accumulation in biota and sediments)

· pesticides (give rise to toxic effects and accumulation in biota and sediments)

· other organic substances (give rise to toxic effects and accumulation in biota and sediments)

· E. Coli (give rise to hygienic problems)

The origin of the pollutants are important in order to identify the source of the pollutants and for that cause both the concentration level and the pollution load from different sources are important. Data though have been limited for a full assessment of the above mentioned.

The rivers have to some extent been regarded as black boxes collecting pollutants from numerous sources. The discharge points of point sources discharging to the rivers have been identified to the extend possible in order not to include the pollution load twice. 

Data on the ambient water quality of the Caspian Sea have been gathered and stored in a database. An assessment of data availability has been undertaken (appendix 2). Sufficient data and information for an assessment of the status of the Caspian Environment has not been available.

In order to assess the environmental impact of the pollution discharges a demonstration on the use of a Decision Support System has been undertaken. The demonstration of the Decision support tool can only give a rough estimate of the cause effect of the pollution discharge and transport of pollution in the Caspian Sea. The pollution load estimation has been combined with the hydraulic parameters of the Caspian Sea in order to make a rough estimation of the transportation of pollutants and their impact. 

The result of the demonstration Decision Support System has been presented in a separate technical report (appendix 2). It should be emphasised that the model applied in the demonstration is not validated against real measurements of ambient quality of the sea, but sufficient data has been obtained to demonstrate the use of a Decision Support Tool.

Scenarios on different pollution control measures have been assessed in order to identify the most efficient pollution control strategies. This means that the scenarios assessed represent several underlying figures, which can be manipulated. The following scenarios have been taken into consideration:

· Domestic treatment scenarios (stepwise removal of BOD, N, P)

· river management scenarios

· cleaner technology and treatment scenarios in industry

The approach and assessment strategy taken has meant that the centre has requested raw data, which could be entered into a database and further assessed. Data reliability has been checked based on-site visits and additional data sources. The approach has for obvious reasons been time-consuming. On the other hand the subjective pollution control calls for data related to individual polluters – in accordance to legal requirements in all of the riparian countries.

2.2. Definition of Pollution Control

The definition applied in the project related to pollution control follows the definition in the IPPC Directive of the European Union (Council Directive 96/61/EEC on Integrated Pollution Prevention and Control directive). The directive forms the basis for permitting system of “larger enterprises” in the European Union. The basic principle of the directive is to avoid transferring a pollution problem to one environmental emission or compartment - to another. Integrated control means practicable speaking to avoid that a wastewater problem will give rise to a disposal problem with e.g. sludge (may occur in wastewater treatment projects). Another example could be an air emission problem could turn out to be a wastewater problem (e.g. use of scrubbers as air pollution control). The integrated approach promotes the concept of pollution prevention – reduction of the pollutants at the source in pollution abatement. Pollution abatement in the directive covers both treatment, as well as pollution prevention measures. The basic concept of the IPPC Directive is to promote Pollution Prevention through integrated permitting.

The directive demands for the use of Best Available Technologies (BAT) in pollution abatement. BAT is defined as the most effective and advanced technology at present developed in an industrial scale, and which is economic feasible (possible). The concept of BAT refers thus both to abatement and prevention measures and that the technologies should be existing and tried. The definition includes also the economic factor - meaning that emission standards may be exceeded if BAT has not been developed yet for compliance with the standards. Activities are ongoing in the EU on development of BAT reference documents for industrial sectors, which will serve as a common ground of the member states for setting common emission standards, management practices, technology judgement etc.

Pollution Control includes two dimensions in the directive. Firstly pollution control relates to the environmental authorities obligations and possibilities for regulation of the requirements given in the directive. The requirement for compliance with emission standards, reporting procedures, information requirements, and self-control – all issues related to control and enforcement is included in the directive. Secondly Pollution Control are related to the use of abatement technologies meaning both the applied treatment technologies and the production technologies referring to the above stated. In brief pollution control in our perception includes the following:

Regulation: Compliance monitoring, enforcement of standards, standard setting of chemicals, permitting, procedures for regulatory control and enforcement, etc.

Emission reduction: Reduction of emissions by introduction of Best Available Technologies, pollution prevention, pollution abatement, cleaner technologies, cleaner production, production technologies etc.

The directive is supported by a number of directives and regulations specifying emission standards, procedures for waste management etc.

The establishment of new facilities some times demands a formal Environmental Impact Assessment, EIA. Upon establishment of the facility the company is subjected to normal permitting procedures. Therefore there are close links between the EIA and the permitting system. Accordingly the CCPC could contribute to the development of EIA procedures.

The mechanism of development of the above mentioned BAT reference documents for industrial sectors involve the environmental ministries in the member states, industrial interest groups on the national and European level and others. National as well as EU working groups – as well as technical working groups – are established for development of BAT reference documents related to industrial sectors. Similar structures could be established for the development of guidelines required for the Convention for the Caspian region. The Caspian region may benefit from the experience obtained in the EU on these issues. 

Pollution control in this programme applies the above definition. The intention of the Caspian Centre for Pollution Control is to secure both a national as well as a regional dimension of pollution control.

3. Conclusions

The following conclusions can be extracted from the reports prepared by the Caspian Centre for Pollution Control (Appendix 2)

3.1. Institutional and legal aspects

3.1.1 Enforcement and control 

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

The staff employed in the Regional Departments of the environmental authorities is a relatively small target group for improvement of enforcement and control.

In the FSU the municipalities regulates the discharge to the municipal wastewater treatment facilities. Municipalities are important regulators on industrial discharge through the collection systems and treatment plants. 

3.1.2 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 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. 

3.1.3 Laboratories 

A total of 10-13 main environmental laboratories responsible for pollution control (compliance monitoring) is situated in the Caspian Region (Azerbaijan 2-4 (Baku and Sumgait), I.R. Iran 2-3, Kazakhstan 2, Russia 3, Turkmenistan 1). Most of the laboratories have existed for many years without renewal of equipment. Some of the laboratories often lack chemicals and auxiliaries. The water supply is in some cases unstable mostly in the summer time - and power supply may be interrupted in wintertime.

The chemical analytical methodologies used are in general from the soviet era. Sampling methodologies are not well developed and flow measurements are seldom undertaken. Flow therefore is estimated values based on production figures making load estimations uncertain.

The chemical analytical methodologies applied needs for some parameter to be developed in order to serve environmental management purposes.
3.1.4 Data and information Management

The laboratory data obtained by the 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.

3.1.5 Fee and fine system belongs 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, e.g. in Russia 5-30% is redirected.  Funds for environmental studies and surveys can be initiated by the regional authorities, but must most often be approved by the Central Environmental Authorities, 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 (if redirected), 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 Riparian Governments to allocate more resources to regions situated at the Caspian Sea.

3.1.6 EIA

 Most of the riparian states have already taken initiatives to revise and change the EIA procedures. This means that the new procedures still need to be introduced on a more operational level.

3.2. Rivers

The rivers contribute the largest amount of water to the Caspian Sea as well as the major loads of pollutants. Pollution carried by the rivers originates from many sources: industry, domestic wastewater, and agriculture. 

Generally, the data collected on the pollutant loads from the rivers have been scarce and the quality of the data questionable. Actual flow measurements have only been given from Azerbaijan. However, an estimate of the pollution discharge from rivers to the Caspian Sea has been calculated (appendix 2 /8/). The rivers are the main polluters of the Caspian Sea with BOD, nutrients, hydrocarbons, heavy metals and bacteria (coliform bacteria etc.). No reliable data was available for organic pollutants like pesticides, PCB etc.

Volga contributes with most of the water as well as pollution loads. The major rivers discharging to the Caspian Sea are the following ranked according to flow: Volga, Kura, Ural, Terek  and Sulak. 

3.3. Municipal waste water

For the whole Caspian Sea, it is estimated that some 40 % of the municipal wastewater discharged directly to the Sea has received mechanical treatment and in some cases also biological treatment. Accordingly approximately 60 % of the municipal wastewater is discharged directly to the Caspian Sea without any treatment. The treatment efficiency in general is low, and in some cases the equipment are old and plants needs to be refurbished. The collection systems are in general badly maintained and needs to be rehabilitated. Water consumption is in general excessive compared to the western world.

The pollution load from domestic wastewater discharged directly to the sea is of relatively minor importance on a regional scale compared to the pollution load carried by the rivers. However, locally significant impacts have been recorded due to wastewater discharge. Establishment or upgrading of municipal wastewater treatment plants will lead to improvement of the local hygienic conditions for the population. 

 Industrial wastewater contributes significantly to the pollution load in major cities in Azerbaijan (Baku and Sumgait), Kazakhstan, Turkmenistan and Russia. For cities where the municipal wastewater treatment plant receives significant amount of industrial wastewater establishment or upgrading of the wastewater treatment plant will lead to a reduction of discharge of pollutants from industrial wastewater. Efficient wastewater treatment facilities will also reduce the pollution load of hazardous substances.

Three scenarios for upgrading of collection and wastewater systems have been assessed applying different treatment technologies. A phased approach should be applied for treatment. Major cities with significant industrial loads on the municipal system should be established firstly and secondly cities with a load bigger than 15.000 p.e. The treatment technology to be applied should be mechanical and biological treatment with the possibility for extension for nitrogen and phosphorous removal.

A study on the state of eutrophication problems of the Caspian Sea should be initiated in order to assess the treatment requirements based on environmental impact (nitrogen and/or phosphorus removal). Nitrogen and phosphorous removal will add to the total cost of the establishment of municipal wastewater treatment facilities.

The total cost for establishment of wastewater treatment facilities has been estimated to 2.3 Billion EURO (mechanical/biological) for domestic wastewater discharged directly to the sea. Substantial cost would be added if treatment facilities discharging to rivers should be established.

3.4. Industries

A number of larger industrial enterprises have been identified, where changes in environmental management would improve the environmental situation. The industrial production has decreased since the collapse of the Former Soviet Union leading to a reduction in pollution emissions. With a change in economic conditions that allows for economic growth it is expected that the emission from industry will increase. Based on industrial visits and questionnaire low industrial activity of most sectors was observed. In addition several visits to industries showed that some industries have been badly maintained and needs rehabilitation, which in most cases may lead to substantial investments – both in production equipment as well as pollution control measures. 

The Caspian Centre for Pollution Control has identified several industries as major polluters or potential polluters upon operation on full capacity. The environmental performance of industries has been assessed in a separate report (appendix 2, /6 and 7/).

3.5. Oil pollution

A pollution load inventory prepared by the Caspian Centre for Pollution Control indicates that the main contribution of oil to the Caspian Sea is derived from discharge from the rivers, and natural sources as under water volcanoes. Major sources derived from activities undertaken by man are with domestic wastewater, from onshore production of oil, off shore production, and industrial discharge. The pollution load from rivers and from domestic wastewater includes not only mineral oil but also oil and grease of animal or plant origin.

There is no doubt that mineral oil derived from activities undertaken by man far exceeded international level. Caspian Centre for Pollution Control focus for obvious reasons on man related activities leading to oil contamination. 

There are indications that the oil pollution of the Caspian Sea from activities undertaken by man may be regarded as of more local nature than a general status of the Caspian Sea (see below). There is therefore no indication that the oil pollution is the major factor contributing to the general impairment of the open Caspian Sea. However, in local areas, e.g. Baku Bay, significant oil pollution has been recorded. 

The major activities undertaken by man causing oil pollution are the following:

· Rivers (upstream oil pollution)

· Off shore oil exploitation and exploration

· Onshore oil exploitation and exploration

· Industry – including refineries 

·  Oil wells in flooded areas

· Municipal wastewater discharge

· Accidents and emergencies from off shore and shipping (dealt with by another centre)

It is expected that by improved environmental management and awareness and by abandoning old facilities the pollution load of oil to the Caspian Sea can be reduced significantly.

3.6. On-land Oil Pollution

Ten on shore oil and gas fields are located in the coastal area of Azerbaijan. The producing fields are in their so-called late stage of exploitation. Approximate 65% of the fields have been exploited more than 50 years. The total areas are 21,490 ha, and it is estimated that at least 9,106 ha are polluted with oil. Approximately 4.5 mill. m3/year of combined production water  and municipal wastewater are discharged to the sewerage system and 1.5 Mio m3/year of production water is discharged to the Govsany channel, which is connected to the sea. 0.6 mill. m3/year is discharged to ponds. Some wells are submersed and may impose a risk for contamination of the sea

From Russia it has been reported that oil exploitation activities are undertaken in Astrakhan, Dagestan and Kalmikia, but data and information are limited. It has been reported that unregulated oil exploitation is ongoing in Dagestan, which may cause air pollution problems. Especially the river Yaman-su is polluted with oil from run of from polluted land and with oily sludge from oil exploitation.

An estimated area of approximately 25,000 ha are polluted in the Kazakhstan in the Caspian region of Atyrau (18.5 ha) and Aktau (7-8,000 ha). 

No reports have been received on this issue from Turkmenistan, but on land oil exploitation is on going. 

The problems are more or less similar for all regions mentioned above.

The pollution originates from oil production activities, break down of pipelines, deposits of oily sludge, drilling mud, discharge of production water to the desert etc. Some areas are heavily polluted while others are less. A remidiation of the areas will be costly and innovative technologies should be applied to remidiate the areas. It may be possible in more polluted areas that oil can be extracted with an economic return.

Oil wells are flooded in both Azerbaijan and Kazakhstan and reports indicate that not all wells are properly sealed. (No data have been received from Russia and Turkmenistan). 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. 

A number of cases it has been reported that production water is discharged to the desert without proper treatment. Some reports indicate that production waters are discharged to the sea. The treatment capacity of production water, sludge, drilling mud has been reported to be insufficient. 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 in some cases been reported. Some of the oil fields are located near the shore of the Caspian Sea and discharge of production water to the Caspian Sea has been reported. 

3.7. Off shore exploitation

Off shore activities is ongoing in Azerbaijan (exploitation and exploration), Kazakhstan (oil exploration) and Turkmenistan (exploitation and exploration). There is a great difference in relation to environmental performance between the oil production facilities  established recently by western international companies compared to the old units constructed during the soviet time. The western companies implement western standards with low discharge of pollutants to the sea. The environmental authorities regulate the oil exploitation and exploration activities. An EIA is required before initiation of projects. No harmonised standards for the Caspian Sea are applied.

3.8. Ballast water from tankers

Tankers transport oil on the Caspian Sea from the oil terminals located in all the riparian countries. The CCPC has not identified reception facilities for the ballast water of the tankers in any of the riparian states. For obvious reasons the oil terminals are located near the Caspian Sea and it can not be disregarded that in some cases ballast water is discharged to the sea.

3.9. Oil contamination of the sea

The assessment of the level of petroleum hydrocarbons that are present in water, sediment and organisms from the Caspian Sea is difficult. There are basic methodological problems in monitoring petroleum hydrocarbons (PHC) contamination; a single representative parameter for PHC contamination does not exist.

The major methods used for measuring petroleum hydrocarbons in the marine environment are infrared spectrometry (IR), ultraviolet fluorescence spectrometry (UVF), high-pressure liquid chromatography (HPLC), and gas chromatography (GC) alone or in combination with mass spectrometry (GC-MS). In this order a higher specificity is achieved, i.e. ability to differentiate between petroleum hydrocarbons from other hydrocarbons.

The problems originate from the fact that in the past adequate analytical methods were not used that could give consistent and reproducible results. It is difficult to compare the current "Total Oil" data with data recently published on the Caspian Sea. Data previously reported are based on the infrared spectrometric method (IR), which is not ideal, since it includes natural products (e.g. algae products from a bloom), which are also detected. It has been shown that changing from IR to UVF analysis of water samples in e.g. the Baltic Sea gave about two orders of magnitude lower results. 

Presumably, the reports of hydrocarbon levels in the Caspian water and sediment are mainly based on analyses using IR spectroscopy or methods based on extraction and weighing. When it comes to low concentrations as the ones generally found in water, neither of these methods will report useful results. IR spectroscopy may report relatively high concentrations at a reasonably correct level, while the gravimetric methods hardly ever give reasonable results unless the concentration is extremely high. 

Present studies indicate that the open Caspian Sea  is not generally oil polluted and that oil pollution in water in general are found locally.

3.10. Radioactive pollution

In Azerbaijan radioactive waste are generated as cutting drillings. This has lead to contaminated oil equipment and pipes, e.g. in the Apsheron peninsular. The size of the problem has not been assessed.

Radioactive pollution problems are significant in Mangystau region, Kazakhstan. 

Radioactive sediment of Lake Koshkarada exposed to the wind is transported by wind and 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. The underground water is polluted by radioactivity from the lake. Radioactivity may be transported to the Caspian Sea with the ground water. A 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 deposits of MAEC - the nuclear power plant in Aktau - 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 of Kazakhstan. A plan for the clean up and the development of environmental sound treatment facilities should be prepared.

The three 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.

The iodine plant in Cheleken (as well as in Nebit-dag) produces iodine and bromine from natural ground water, which contains natural radioactive isotopes. The Cheleken iodine factory and the Nebit-dag iodine factory has generated 18,420 tons and 5,000 tons/year, respectively of waste, which have been deposited in the vicinity of the plant. The areas need to be rehabilitated and a sustainable solution to the management of radioactive waste needs to be developed.

3.11. Air borne pollution 

The pollution load from air to the Caspian Sea has not been assessed in this project. The deposition of air pollutants at the Caspian Sea will have an origin extending further than the Caspian region, and it was recommended to focus on water issues in the Caspian Environment Programme in a regional context. 

3.12. Eutrophication

The result of the demonstration model indicates that eutrophication problems in general have a local impact, only (northern basin, near river discharge points, near major cities and the southern part of the Caspian Sea). Data on eutrophication is limited and it has not been common practice in the region to measure for total nitrogen, total phosphorus and chlorophyll-a, so the result is only indicative. The data applied in the demonstration model only includes data on pollution load discharged to the Caspian Sea. The  demonstration model is not calibrated with actual monitoring results from the Caspian Sea due to lack of data. The level of eutrophication has to be verified by actual measurements of the levels of total N, total P and chlorophyll-a before conclusive statements are taken concerning the state of eutrophication of the Caspian Sea. An assessment of the eutrophication problems in the Caspian Sea needs to take into account the seasonal variation, geographic variation, local conditions, the specific ecosystem conditions etc. This has been beyond the scope of this first phase of the EU Tacis programme.

The level of eutrophication and the limiting factor for phytoplankton growth are  important in terms of pollution control because it will define the wastewater treatment required to avoid eutrophication. The cost of construction of wastewater treatment facilities in the region will depend on the requirements for nitrogen removal and phosphorous removal.

3.13. Hazardous substances

3.13.1 Toxic, persistent and bioaccumulating organic substances

Data on toxic, persistent and bioaccumulating substances has been limited, and basically the Centre has not received much information on discharge or ambient levels of these substances.

Toxic, persistent and bioaccumulating substances originate mainly from two sources: industrial sources and pesticides used in agriculture.

Industrial production (especially chemical industry and processing of oil products) may discharge these substances to the Caspian Sea directly or indirectly via rivers. The industrial assessment report indicates some industries with a potential for discharge of these substances.

Data on discharge on pesticides via the rivers has not been available to the centre.

3.13.2 Heavy metals

Data on discharge of heavy metals and ambient concentration levels has been limited.

Industrial production (especially chemical industry, processing of oil products, electronic industry, mining etc) may cause discharge of heavy metals to the Caspian Sea directly or indirectly via rivers. The industrial assessment report indicates some industries with a potential for discharge of heavy metals.

4. Improvement of Pollution Control measures in the Caspian region

The following recommendations can be extracted from the technical reports prepared by the Caspian Centre for Pollution Control.

4.1. Institutional and legal aspects

4.1.1 Institutional strengthening 

The enforcement and control procedures in the 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 other issues e.g. 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.

The municipalities regulating the industrial discharge to municipal wastewater treatment plants is an important target group for institutional strengthening and capacity building. This could be undertaken through the regional environmental authorities.

4.1.2 Laboratories 

Enforcement and control at the regional level should be strengthened by support to the laboratories. The laboratories need financial support for operation and supply of chemicals and auxiliaries. New chemical analytical and sampling methodologies should be introduced. Investment in new analytical and sampling equipment is required, as well as water supply systems (water tanks) and electricity supply (generators). An internal Quality Assurance and Quality Control system should be established as well.

Monitoring programmes should be revised in accordance to environmental management needs and developed taken into account the budget allocated. Investment plans for procurement should be prepared based on a need assessment, the cost of implementation of monitoring programmes based on the amount of samples, number of parameters and frequency of sampling.

4.1.3 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. 

4.1.4 Improved environmental management 

The target group consisting of scientists, regional environmental authorities, municipalities, 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 regions will have an effect provided sufficient means of capacity building is extended to the Caspian regions. 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. 

4.2. Rivers

River management plans should be developed for the major rivers. The pollutants carried by the rivers originate from several sources: domestic, agricultural, industrial, oil exploitation etc. A river management plan should identify the most cost efficient measures to reduce the discharge of priority pollutants to the rivers. The rivers themselves may reduce the pollution load carried to the sea by biological and sedimentation processes. A river management plan would seek to optimise the reduction potential of the river.

Ecological surveys still needs to be carried out in order to identify priority pollutants to be reduced. The establishment of automatic river monitoring stations (e.g. flow)  should be implemented. 

4.3. Municipal waste water

It is recommended initially to focus on major cities with discharge of industrial wastewater  to the municipal system. Industries discharging to the collection system should be assessed in order to identify hazardous substances. Municipal wastewater treatment plants receiving load with more than 15.000 p.e. should have mechanical and biological treatment on a more long-term perspective.

The upgrading and extension of wastewater treatment facilities for the larger cities should be based on a strategy of phased implementation according to the following phases:

Phase 1: Sea out falls should be constructed at all ready constructed treatment plants, suitable for upgrading, or at new localities where the construction of new treatment plants are planned. The collected wastewater is discharged untreated or, if a WWTP exists, after treatment according to the capabilities of the existing plant. Sea out falls may not be applied in the Astrakhan region because of the shallow water in the northern basin. In such cases the discharge point should be chosen to obtain maximum dilution. Most likely this will be in the middle of strong river currents.

Phase 2: The collection systems in major cities are extended and upgraded. 

Phase 3: WWTP´s are constructed (or renovated and upgraded) for mechanical and biological treatment (BOD-removal only). The new WWTP and the renovated/upgraded WWTP´s should be prepared for further upgrading to nutrient removal technology. 

Phase 4: If ecological studies shows that nutrients discharged by municipal wastewater have an important effect on the local or overall environmental conditions in the Caspian Sea, the major WWTP should be further upgraded for nutrient removal. This could be a differentiated upgrading, in the sense that WWTP’s located at the northern coastlines, where the water is shallow and the salinity is low, should have both nitrogen and phosphorous removal, whereas the southern plants should only have nitrogen removal. 

4.4. Industries

Industrial facilities can improve their environmental performance in all of the riparian countries. A more detailed assessment is presented in a separate report (appendix 2 /6 & 7/). 

It is recommended to undertake technical, economic and environmental surveys of industries, which have, or potential have a major environmental impact on the Caspian Sea. The purpose of the studies should be two fold namely assessment of the economic viability of the industrial facility and to assess the pollution control measures required as well as needed measures for remidiation (clean up). 

The above mentioned studies would help to clarify the possible future developments of the industries and would reduce non feasible investments in not viable industries, as well as improving the environmental performance of the industries.

The development of Regional Industrial Sector Programmes may lead to common standards in pollution control – both in terms of regulation and emission reduction requirements (effluent standards and technologies). The following sectors have been identified as industrial sectors where introduction of improved Integrated Pollution Prevention and Control programmes could be developed on a regional scale:

· Ship building and repair

· Refineries

· Power plants

· Chemical industry

· Food processing 

Further investigations should be undertaken by the Caspian Centre for Pollution Control for identification of additional priority sectors for improvement of pollution control measures.

4.5. Oil pollution

4.5.1 Onshore production in Azerbaijan, Kazakhstan, Russia and Turkmenistan

The oil fields of the Caspian plain are polluted in both Azerbaijan and Kazakhstan. There are some indications that in Dagestan severe problems with on land oil exploration may appear. No reports on this issue have been received from Turkmenistan. 

Reports from Azerbaijan and Kazakhstan indicate that the areas polluted are relatively large. A master plan or an action plan should be developed for each area 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. Therefore it is necessary to identify and authorise an organisation to undertake the remidiation  that  can be subjected to financial control.

The generation of oily sludge and other oil 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.

4.5.2 Submersed wells

A prioritised remidiation plan for the submersed oil wells in Azerbaijan and Kazakhstan should be prepared. (No data on this issue have been received from Turkmenistan). 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.

4.5.3 Off shore industry

Old off shore facilities in Azerbaijan and Turkmenistan should be rehabilitated in order to reduce the pollution load to the sea – or if not economic viable closed down. A programme for introduction of good management practice should be implemented by increasing the awareness at all levels.

Harmonised standards for oil exploration and exploitation should be developed, and include EIA practice, effluent standards etc.

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.

4.5.4 Ballast water from tankers

A regional programme for the development of reception facilities of ballast water should be prepared and implemented. A harmonised fee system should be established in all the riparian countries. The programme is suitable as a Priority Investment Project, since a mechanism for economic return can be established.

4.6. Monitoring

New chemical methodologies should be introduced in the Caspian region and a monitoring programme initiated for both compliance and ambient quality monitoring. A detailed monitoring plan should be prepared covering sampling positions, frequency. parameters etc. The monitoring should be co-ordinated with the Caspian Centre for Pollution Monitoring. It is recommended to include several new parameters, including total-N, total-P and chlorophyll-a, which are not measured.at present 

4.7. Radioactive pollution

The present study has shown that localised areas in both Kazakhstan and Turkmenistan are seriously polluted with radioactive substances. It is further described in the subchapter on hot spot area (subchapter 4.10). 

Nuclear testing activities have been undertaken in Aktau, Kazakhstan and Dagestan, Russia. The environmental impact from the nuclear testing has not been investigated sufficient.

In Aktau, Kazakhstan and Kalmikia, Russia uranium mines have been in operation in the past. The status of rehabilitation of the mines has not been obtained.

Contact to the relevant bodies should be taken in order to assess the size of the problem.

4.8. Eutrophication

Studies should be undertaken in order to assess the eutrophication problems of the Caspian Sea. These efforts could be co-ordinated by the Caspian centre for Pollution Monitoring, I.R. Iran. 

The results of the study should be sufficient to enable decisions on appropriate treatment technologies for industrial and municipal wastewater. The result of the study thus should define the requirements for nitrogen and/or phosphorous removal.

The result of the study also would help defining priority pollutants to be targeted for development of river management plans.

4.9. Hazardous substances

Data on levels of hazardous substances have been very limited. Additional data is required in order to identify priority pollutants.

Caspian Centre for Pollution Control could through industrial surveys identify the sources and possibly the amount of hazardous substances discharged to the water bodies. These efforts should be supplemented with data and information on concentrations  in biota, rivers, sea and sediments in order to identify priority pollutants for the Caspian Sea. 

This should be a joint effort with the Caspian Centre for Pollution Monitoring – as well as other initiatives, e.g. the Ecotoxicological study supported by the World Bank.

4.10. Hot spot areas

Hot spot areas have been identified in this first phase of the EU Tacis supported project, where establishment of pollution control measures would improve environmental conditions significantly. The hot spot areas needs also remidiation - or clean up - in order to reduce a chronic impact on the Caspian Sea. In these areas should mitigating measures be undertaken as soon as possible in order to reduce the impact on the Caspian Sea on the short term as well as the long term. The hotspot areas are the following:

· Apsheron Peninsular, Azerbaijan (including Sumgait)

· Aktau, Kazakhstan

· Cheleken, Turkmenistan

In order to proceed in a sustainable and cost efficient manner, it is recommended to prepare cost estimates and a phased programmes – suitable for implementation.

4.10.1 Apsheron peninsular 

A common domestic and industrial wastewater plan for Baku, Sumgait and the on shore oil production units located on Apsheron Peninsular should be developed and implemented. Several studies describe several options for the development of a wastewater collection and treatment system. A mechanism for return of the investments should be developed for both domestic and industrial dischargers. Establishment of appropriate sewerage and treatment facilities would on the long-term support industrial development by providing industry more cost efficient treatment options.

Some areas or facilities have been identified at the Apsheron peninsular, which needs to be remidiated. Those areas/facilities have been identified in a separate report (appendix 2). 

4.10.2 Master plan for Aktau

Several problem areas have been identified for the Aktau region related to radioactive pollution. 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 mention areas:

· Lake Koshkarada

· radioactive waste from MAEC

· Aktal Ltd

· radioactive and oily waste (both Atyrau and Aktau)

· remidiation of polluted areas (both Atyrau and Aktau)

· assessment of environmental impact from nuclear test sites

· the drinking water of the city Aktau

4.10.3 Master Plan for Cheleken

It is recommended to prepare an environmental master plan for remidiation and mitigation of environmental impact for the whole Cheleken area. The environmental master plan should include all major environmental issues covering the mentioned and additional environmental impact, which may be identified in the future. The implementation of the environmental master plan for Cheleken is expected to identify feasible Priority Investment Projects. The master plan should as a minimum include the following

· remidiation of areas with radioactive pollution

· improvement of pollution control of the iodine factory and assessment of the economic viability of the plant

· improvement of pollution control of the technical carbon factory, and assessment of the economic viability of the plant

· establishment of municipal sewerage collection system and treatment from Cheleken area

· establishment of reception facilities for ballast water

· improvement of pollution control in the oil fields located in the city.

5. Qualification of the Analysis

The present analysis and the approach applied has been undertaken in order to secure a regional dimension of the Caspian Environment Programme, and to demonstrate environmental management methodologies. It may be useful to apply in the Caspian region.environmental authorities, scientific institutions and the private sector, which have been involved in development of the analysis. As mentioned in the introductory sections a holistic approach have been applied in this analysis, which also means that the analysis can only be taken to a certain level of detail and accuracy, but it is believed that the conclusions and recommendations are sound and valid. The data and information obtained by the centre has not been assessed for scientific purposes, since the main objective has been to use the data for environmental management purposes. The findings may represent the first screening of the environmental pollution control problems of the Caspian Sea.

The major deficiency of the presented findings has been lack of data and information and their reliability. Data and information have been cross-checked by several sources where possible. The analysis therefore needs to be supplemented by additional data and information. The above recommendations indicate the line of actions to be undertaken in relation to the improvement of pollution control measures – regional and national. Below is presented the major areas, where a qualification of the analysis of pollution control in the Caspian region is required. The areas of qualification is presented under the following headlines:

· Improved data quality

· Improved data availability

· Development of a regional holistic management tool (a decision support tool)

· Development of priority pollution control projects

5.1. Improved data quality

Quality assurance and control systems for chemical analysis and sampling need to be established at three levels: laboratories, national and regional. 

Monitoring programmes needs to be targeted management purposes and less scientific purposes. This may lead to less parameters and introduction of new standard parameters. Above has been mentioned as examples the introduction of new standard parameters total N, total P, chlorophyll-a (ambient) and analysis for oil in surface water (ambient). This will require investment in equipment and training of laboratory staff. Sampling procedures for compliance monitoring should always include flow measurements (air and water) in order to be able to estimate the pollution load – and to reach a realistic concentration (flow measurements are more or less non-existent in the region). This will also require investments in sampling equipment. The above mentioned can be supplemented by the use of portable equipment.

The first steps towards a harmonisation of the chemical methodologies applied on a regional basis could be undertaken by introduction of new parameters, supplemented with other relevant parameters. Introduction of new parameters could also serve to pave the way for introduction of quality control and assurance system at the laboratory level through training and capacity building. 

The development of a framework for regional quality and assurance system would help to serve as a basis for a harmonisation of the monitoring programme in a phased approach. Pollution control set specific data requirements for environmental management purposes, which can be matched with the existing capabilities and possibilities The development of a framework for regional reference laboratories would focus and target regional activities helping the countries to prioritise their activities developing a national quality and control systems. More cost-efficient monitoring programme for compliance monitoring – for environmental management purposes - can be developed by revision of existing compliance monitoring programmes required by law. 

Improvement of data quality is a long-term objective beyond the phase 2 of this project, but as argumented above the mentioned activities will focus and identify the priority area of interventions at the laboratory, national and regional level.

5.2. Improved data availability

For the second phase of this programme supported by Tacis is required to generate new data by using the existing laboratories in the region and by using portable equipment for sampling. This two-sided approach would serve several purposes including capacity building of the regional laboratories and generation of new data for prioritisation of pollution control measures.

Data and information gaps have been identified in the technical reports prepared by the Caspian Centre for Pollution Control (appendix 2), and pilot monitoring programme in all countries should be initiated.

Improved data and information management by the regional environmental authorities would also improve data availability.

Improved data availability in priority areas is a short tem objective (within phase 2).

5.3. Decision Support Tool

In order to secure the regional dimension in the Caspian Environment programme it is recommended to continue the holistic approach applied so far by the Caspian Centre for Pollution Control. The data and information requirements of the centre have been defined by environmental management purposes – for the development of both regional and national pollution control priorities and strategies. Data availability or scientific needs therefore have not driven data and information requirements. Lack of data and information therefore has been regarded as data gap, which should be filled in.

It is recommended to develop the decision support tool applied even further. It is envisaged that a regional model would support modelling of local hot spots areas. In this way the regional dimension of the project will be secured, and at the same time support the decisions on a national level (e.g. hot spot areas).

In the first phase of the EU Tacis programme the main function of the decision support tool – apart from being a demonstration – was to identify data gaps and data requirements related to environmental management purposes.

If a decision support tool will be developed the most appropriate institution should be hosting the development of the tool and areas of co-operation with other centres should be identified. The co-operation between Caspian Centre for Pollution Control and the Caspian Centre for Pollution Monitoring is essential in this context.

As mentioned the development of a decision support tool calls for co-operation between several of the Thematic centres, as well as international donor community, since funding for the development of the decision support tool has not been fully secured in the next phase of Tacis programme. 

5.4. Development of priority pollution control projects

Priority pollution control projects have been identified in this phase, but the projects have not been developed to a stage, where implementation can be initiated. In some cases the data and information are so limited that further investigations are required, in other cases a feasibility study could be initiated.

Priority pollution control projects should be developed further, and feasibility studies undertaken. Funding of the projects should be looked for to ensure implementation. A number of the identified pollution control projects have been described in a way that multi- or bilateral funding can initiate the first steps towards preparation of feasibility studies to be subjected for funding.

Appendix 1 Regional Centre for Pollution Control - Contact details

Coordinator:

Latifa Huseynova

Address:

3 Khudu Mamedov st., 370123 Baku, Azerbaijan

Tel.:

(99412) 47 27 88

Fax:

47 27 89

E-mail:

caspian@control.baku.az
EU TACIS Team Leader Niels Thygesen

Address:
VKI, Kryzywickiego 9, 02-078 Warszawa, Poland

Tel.:

+48 22 825 98 86

Fax:

+48 22 825 98 86

E-mail:

nit@vki.dk or vkinit@it.com.pl
Deputy Team Leader Arne Jensen

Address:
VKI, Agern Alle 11, DK 2970 Horsholm, Denmark

Tel.:

+45 45169200

Fax:

+45 45169292

E-mail:

aje@vki.dk
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