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1. 
SUMMARY AND CONCLUSION


The present work has been based on interviews and site visits in Azerbaijan, I. R. Iran, Kazakhstan, Russia, & Turkmenistan, available literature and data for pollution loads to the Caspian Sea. The data evaluation and processing has been based on the Consultant’s experience assessment from similar undertakings.

The Caspian Sea is suffering from environmental stresses, damage and possible also rapid deterioration due to a combination of increased population pressure and uncontrolled economic development in the region. 

An inventory of both the present and a possible future pollution loading was carried out dividing the origin of the sources into loads from rivers, municipalities and industries. The possible future load has been calculated based on conservative estimates of the treatment potential in the region (conventional, cleaner technology measures and through river management).

To manage and control the Caspian Sea Environment, the riparian countries need a holistic planning and management instrument covering the entire Caspian Sea Basin. In order to demonstrate the power of environmental management by mathematical modelling the Consultant has also set-up a demonstration model for the water circulation and water quality of the sea. Applying a demonstration model for the whole Caspian Sea ensures the regional aspects are included in the assessment of the future interventions.

Calculation with the demonstration model suggests that the present pollution loading could cause environmental problems in the northern basin and along the coastline of the Middle and Southern basins. 

Generally, the water bodies in the Middle and Southern basins seem not to be heavily affected by the land-to-sea pollution loading. The dominating water circulation along the coastline, the considerable dilution of the pollution sources when mixed with waters in the open sea in combination with the self-purification processes of the sea, are the main reasons for this.

The simulations also indicate that the pollution load from rivers, especially Volga River, is the most dominating pollution source to the sea. Discharge of municipal wastewater from cities and settlements lead only to local effects compared to the load carried by rivers. Industrial discharge leads only to local effects as well compared to rivers apart for discharge of toxic, persistent and bioacculumating substances. 

Treatment scenarios have been set which indicate that regional effects are most likely to be caused by discharge of pollutants from rivers and that mitigating efforts upstream rivers will have an effect on the water quality of Caspian Sea. The simulations indicates that focus should be given to establishment of river management plan (improved management practice for agriculture, municipal wastewater, industry). The simulations also identify some hot spot areas where pollution mitigating measures should be prioritised.

The pollution load to the Caspian Sea by air deposition has also been estimated indicating that focus should be given to the water born pollution. Thus air pollution seems only to have local effects in term of health problems and global effects in terms of global warming and Ozone depletion. Deposition of pollutants on the Caspian Sea seems minor compared with other sources.

Data on the sea water quality has been limited. Simulations, though indicates that the northern part is likely to be eutrophicated as well as local areas around the Caspian Sea (near river discharge, larger cities, and the southern coast of the I. R. Iran). More data is needed in order to assess the eutrophication problems in details and new data set with additional parameters are required (Tot P, Tot- N, chlorophyll-a) – data which is not available at present.

In order to implement trans-boundary pollution control measures among the riparian countries a detailed and calibrated Caspian Sea modelling system is required. This will enable the five countries to assess the present environmental condition of the Caspian Sea and to analyse the environmental impact of prevention, reduction and control of pollution. The regional model should support local models established for the identified hot spot areas. A possible design of a Decision Support system for the Caspian Sea based on the findings in this report has been described in a separate report (appendix 2).

2. 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 Jesper Dørge, VKI Institute for Water Environment and Niels Thygesen (team leader), VKI Institute for Water Environment. The work has been implemented through the Co-ordinator of CCPC, Ms. Latifa Guseynova, and a number of task specialists working under the Caspian centre for Pollution Control. Contact details to the Caspian Centre for Pollution Control is presented in appendix 1. 

The Caspian Centre for Pollution Control has through its national and international experts provided input data to the demonstration of the support tool. There have no doubt been shortcomings in the availability of data and information on the pollution loads to the Caspian Sea as well as the pollution levels of the Caspian Sea. Accordingly it has been necessary to estimate some of the input data in order to be able to run the Decision Support System. The exercise has proved to be useful for several reasons. Firstly the lack of information to undertake environmental management has been identified leading to identification of lack of data and additional data requirements. Secondly, it has been possible to indicate the distribution of pollution related to hydraulic conditions, the magnitude of pollution from rivers, industry and cities (municipal wastewater) and resulting treatment scenarios.

The environmental problems in the Caspian Sea comprise general eutrophication, oxygen depletion in the bottom waters and contamination with phenols, agrochemicals, heavy metals and oil constituents originating from agricultural, domestic and industrial pollution sources along the coastline. 

The Caspian Centre for Pollution Control has applied holistic approach for development of pollution control strategies for the Caspian Sea environment. The long-term vision is to establish a management tool, which can be applied by the riparian countries in consensus to make wise, sustainable land and water management decisions for the economic benefit of people in the Catchment. 

In order to make the very first analysis of the Caspian Sea environment taking into consideration both the water circulation and the present pollution loading to the sea a pollution load inventory in combination with a demonstration model have been established.

The aim with the pollution load inventory/demonstration model is to facilitate the process of understanding the system and to demonstrate the benefits of applying a holistic approach for pollution control. The demonstration model is by no means the “final” model, but rather the first attempt to screen for pollution control measures, and to demonstrate the capabilities of applying mathematical models.

The demonstration model has caused ridget thinking throughout the project implementation, and has had a crucial effect as a communication tool to various stakeholders: 5 governments, scientific institutions, oil industry, NGOs and others. The approach also has led to some criticism being too premature because of lack of data, being too scientific etc. 

The result of the demonstration of the decision support system is described in this report, but the approach has been reflected in the overall project implementation and results (appendix 2).

SET-UP OF A DEMONSTRATION MODEL

The aim with the demonstration model is to facilitate the process of understanding the system and to demonstrate the benefits of applying a holistic approach covering both hydrodynamics and environmental aspects. The demonstration model is by no means a “final” model, but rather the first attempt to screen for pollution control measures.

The Danish Hydraulic Institute (DHI) has made a MIKE 21 model set-up covering the entire Caspian Sea available for the Caspian Centre Pollution Control and the project. This enable the Consultant to demonstrate the capabilities of applying integrated hydrodynamic/environmental modelling, and to make rough analyses of the present environmental condition based on aggregated pollution load data presented in section 4.

2.1. The modelling system

The well-known modelling system MIKE 21 is the result of more than 20 years of continuous developments and is well suited for applying a holistic environmental model for the Caspian Sea. MIKE 21, who is designed for two-dimensional flows, is constructed in a modular manner around the three main application areas:

· Hydraulics 

· Environmental hydraulics

· Ecology

In addition there are a number of wave modules, which can be linked to the description of the sediment transport processes.

The hydrodynamic module (HD) is the basic module. It provides the hydrodynamic basis for the computations performed in the modules for ecology and environmental hydraulics. The HD module simulates the water level variations and flows in response to a variety of forcing functions such as wind and water level variations (tides). The water level and flows are resolved in two dimensions on a rectangular grid.

The environmental modules include, the Advection-Dispersion module, the Water Quality module, the Eutrophication module, the Heavy Metal module, the Oil Spill Analysis module and in addition the Mud Transport modules dealing with different aspects of water quality and ecology.

The Advection-Dispersion module simulates the spread of dissolved and suspended substances subject to transport processes, e.g. salt, heat and BOD. The Water Quality module considers the following determinants: dissolved oxygen (DO), organic matter (BOD), ammonia, nitrate, phosphorous and E. Coli. 

A number of physical, chemical and biological processes of relevance to eutrophication (excessive algae growth) can be simulated with the EU module. The EU module describes the competition for nutrient and light between the two main autotrophic components in waters: Phytoplankton (algae in the water phase), Benthic vegetation (algae attached to the bed). The impact on these primary producers caused by e.g. pollution loading or modified water circulation can be simulated with this module. The EU module also includes the transformation processes for organic matter, zooplankton as well as a thorough description of processes affecting the oxygen conditions. 

The Heavy Metal module is used for investigations of heavy metal pollution and dispersion adsorption/desorption of heavy metals following their discharge into the environment and release from the sediment.

The Oil Spill Analysis Module simulates the spreading and weathering of hydrocarbons in the aquatic environment under the influence of the fluid transport and the associated physical and chemical dispersion processes such as advection/dispersion, evaporation, mechanical spreading, dissolution and emulsion. The processes are calculated based on the chemical and physical properties for the oil constituents, which are specified by the user. The Oil Spill Analysis (SA) separates the oil component into eighth fractions with different chemical and physical characteristics. 

In the demonstration model, the Advection/dispersion model applying a linear decay rate has been used for simulations of oil and heavy metal pollution. The Eutrophication model has been used to simulate the growth of algae and zooplankton as a result of the nutrient loading and transport processes in the sea.

2.2. Data processing

Wind fields and freshwater inflow drive the hydrodynamic model. The wind fields have been generated from pressure maps in the region and the inflow from rivers has been obtained from various sources.

The early run-off from the six major rivers (Volga, Ural, Kura, Terek, Sulak and Samur) and a lump sum of run-off from rivers along the Eastern and Southern coastline have been collected /1, 2/. The run-off for these eight rivers was hereafter distributed on a monthly basis based a hydrograph for Volga River.  

The environmental modelling has been based on the hydrodynamic model and the pollution load inventory. Two modules designed for different environmental studies (eutrophication and advection/dispersion) have been applied. 

Flow and pollution data for the Caspian Sea region have been extracted from the CEP Database running at the Centre for Pollution Control. The yearly mean concentrations for BOD, Total-N, Total-P, E. Coli, hydrocarbons and two selected heavy metals (Hg and Cd) have been estimated for rivers were no data exists. In the demonstration model pollution loads from the eighth rivers are thus distributed on a monthly basis.

The inventories for point sources (municipalities and industries) presented in section 4 have been included in the model set-up as constant sources covering the same components as for the rivers.

2.3. MODEL simulations

· The demonstration model has applied for the following situations:

· Typical water circulation. Wind fields, primarily NW/NNW, have been constructed in order to re-produce the most common referred circulation pattern with three circles of counter-clockwise currents. From long-term wind records this wind field seems to occur about 25% of the time. 

· Salinity distribution. Based on the freshwater inflow from rivers the concentration of salt in the sea is simulated. 

· Pollution plume from the Volga River mouth. The concentration distribution for a conservative tracer with constant concentration of 1000 mg/l from Volga is simulated. 

· Hydrocarbon distribution. Based on preliminary estimates for oil sources and T50 decay rate for oil of 20 days the concentration distribution is modelled.

· Eutrophication. Based on the load estimates and general experience of Consultant, the eutrophication model was set-up. 
· Data on water quality from the Caspian Sea has been scarce. This means that the EU module (the eutrophication model) has not been validated against actual measurements in the Caspian Sea. The euthrophication model thereby has only included pollution load data.

POLLUTION LOAD Scenarios

The Pollution load inventory and scenarios have been based on expert input (local and international experts) which is presented in various report produced by the Caspian Centre for Pollution Control (appendix 2). Below is presented the input data to the model. In appendix 3 the assumptions taken in the pollution load estimations have been presented. More details on the input data can be found in separate reports prepared by the Caspian Centre for Pollution Control (appendix 2).

2.4. Rivers

Data obtained from national consultants throughout the region has been entered in the Pollution Load Database, which is developed by the Caspian Centre for Pollution Control. In cases the relevant data is not available to the centre or the existing figure judged not to be reliable guesstimates of a value is used.

The flow of the rivers in the data base have been checked against international references and are all within the magnitude of what is obtained in the database. The flow obtained from the international references is used when a concentration of a load needed to be calculated.

The concentration levels presented in the table have been cross-checked with the national reports prepared by the countries under the Caspian Environment Programme.

By establishment of the scenarios have been made assumptions on improved river management related to the improvement of the following management practices: 

· improved agricultural management 

· improved treatment of municipal waste water 

· pollution abatement and prevention in industry 

· improved river management 

· improved wetland (delta) management

Improved management practices are assumed to lead to the reductions in pollution load as indicated in table 4.1. The table indicates that the various management practices will have different effect on the resulting pollution load – at a different cost.

Table 4.1 Reductions caused by improved river management.

Action
BOD
T-N
T-P
E. Coli
HC
Hg
Cd

Agriculture
0
5
1
0
0
0
0

Municipal
20
5
5
60
5
30
30

Industry
5
3
1
0
1
20
20

River man.
15
2
0
0
0
0
0

Wet land
0
0
0
0
0
0
0

Scenarios
40
15
7
60
6
50
50

Improved wet land management may lead to reduction in especially BOD, nitrogen and phosphorus. The reduction related to improved wet land management has not been included in the scenarios prepared. Wet land management may be of importance for the River Volga.

2.5. Municipalities

The pollution load estimation from domestic or municipal wastewater is presented in the report “Municipal wastewater. Load inventory and abatement scenarios. Caspian Centre for Pollution Control February 2000“ (appendix 2).

In many cases the pollution load estimation has been based on key figures since no data on concentrations and flow have been available. Especially flow data has been lacking. In cases has data on concentrations been unrealistic low. Therefore the pollution load estimation has been based on expert knowledge and a key figure approach has been applied.

Some treatment scenarios has been described in a separate report and cost estimated (appendix 2), which include biological treatment, nitrogen removal and phosphorus removal. The below applied treatment scenarios applied include mechanical and biological treatment. 

2.6. Industries

Discharge figures from industry are very limited and flow data is rare. The assumptions were taken into consideration for the industrial pollution loads estimation is presented below. 

Present load estimation is in some cases key figures from the Pollution Prevention and Abatement Handbook, 1998 /3/. Key figures from the Environmental Protection Agency (USA) were used as well /4/.

For the pollution loads estimation were taken in to consideration the following: 

· industries discharge directly to water body without any treatment;

· industries discharge to water body through treatment plants;

· industries discharge to water body through channel.

For the establishment of pollution abatement scenarios effluent standards in accordance to good management practice has been based on /4/.

More detailed and revised information is presented in the Industrial Survey report prepared by the Caspian Centre for Pollution Control (appendix 5).

2.7. Total existing load

Based on the above mentioned assumptions it is clear from the table below that the main carrier of pollution to the Caspian Sea are the rivers for all pollutants indicated in the table. For obvious reasons the rivers carry pollutants, which originates from domestic or municipal wastewater, from industrial wastewater and agriculture. The table thus indicates that direct discharge of the pollutants with domestic and industrial wastewater indicated in the table is of relative minor importance on a regional scale. 

Direct discharge of domestic and industrial waste water to the Caspian Sea will in most cases lead to local effects which may lead to health problems and ecological effects on the ecosystem.

Atmospheric input is estimated to be relatively low compared to the load derived from other sources. Air pollution problems therefore has only local effects (mainly effects on human health) unless the emission consist of persistent and /or bioaccumulating substances. Air emissions may also have effects on global warming and the ozone layer.  

In table 4.2 is presented the pollution load at present discharged by the rivers to the Caspian Sea. The table presents the relative importance of the pollution load discharged from the rivers related to all parameters. 

The pollution load from the sources and their relative importance can be estimated from the table.

Table 4.2 Summary table of present pollution load to the Caspian Sea


BOD
Nitrogen
Phosph-rus
E. Coli
Oil
Hg
Cd

Sources
T/y
T/y
T/Y
10^18 C/y
T/y
Kg/y
Kg/y

Rivers
641.000
827.000
88.000
145,00
75.000
14.000
141.000

Municipalities
80.000
24.000
6.000
5,00
19.000
1.000
2.000

Industries
25.000
2.000
1.000
0,00
28.000
2.000
6.000

Atmosphere
0
39.000
800
0,00
350
0
0

Total
746.000
892.000
95.800
150,00
122.350
17.000
149.000

3.  Scenarios

By establishment of the treatment scenarios described above the resulting reduction in pollution load is presented in table 5.1.

Table 5.1 Scenarios: Total load resulting from the treatment scenarios.


BOD
Nitrogen
Phosphorus
E. Coli
Oil
Hg
Cd

Sources
T/y
T/y
T/y
10^18 C/y
T/y
Kg/y
Kg/y

Rivers
385.000
620.000
79.000
58,00
70.000
7.000
71.000

Municipalities
14.000
18.000
5.000
0,02
5.000
1.000
2.000

Industries
6.000
2.000
1.000
0,00
5.000
200
1.000

Atmosphere
0
39.000
800
0,00
350
0
0

Total
405.000
679.000
85.800
58,02
80.350
8.200
74.000

The above-mentioned scenarios are taken as one example out of many possible scenarios. An established and developed system makes it relative easy to manipulate with the reduction factors related to the various parameters and pollution load inputs. A more developed Decision Support System would relate the scenarios to the cost of implementation of mitigating measures in order to identify the most cost efficient solution – and identify the most cost effective pollution control strategies on a regional basis.

From the table can among several other things be extracted the following:

· pollution load of BOD and E. Coli can be significantly reduced by improved river management (domestic waste and industrial waste water)

· establishment of treatment facilities on industries discharging directly to the Sea will have a relatively limited regional effect, but would reduce local hygienic problems significant (E. Coli).

· it is reflected in the scenarios that nitrogen and phosphorus removal was not included treatment assumption applied – and the reduction is low 

· introduction of abatement and prevention measures in industry and municipal waste water treatment plants discharging directly to the Sea will have an effect in reduction of oil to the Caspian Sea

· introduction of abatement and prevention measures in industry and municipal waste water treatment plants discharging directly to the Sea will have an effect in reduction of hazardous substances to the Caspian Sea (not indicated in the table).

4. Conclusions and recommendations

Sufficient data and information has not been available and the input data has been based on assumption and estimations to a large extent. In addition the resources allocated to the demonstration model has not been sufficient to reach a full decision support system. This means that the results of the demonstration model should be carefully evaluated applying scientific judgement and common sense. The results of the model can not be better than the input data. On the other hand the demonstration model may be regarded as an advanced spread sheet with a dynamic dimension. 

The demonstration model has showed perfectly the shortcomings in data and information –which will help us structuring our further actions. This is exactly the purpose of a decision support tool! 

4.1. General 

In the following figures (figures 1-5) examples of the model results are shown. A brief description of the results is as follows:

Simulation No.:

I. Typical water circulation. The simulated hydrodynamics can be used as an example of the circulation. See Figure 1 Water Circulation Example (winter) The modelled water circulation is by no means static as the hydrodynamics as a function of the actual wind fields (which vary on an hour-to-hour basis) has been included in the calculations 

II. Salinity distribution. The observed levels in salinity with low salinity in the northern part and salinity of about 12 units per mile in the Middle and Southern basin are reproduced as shown in Figure 2 Salinity distribution Example (spring). The calculations have shown that the inflow from Volga River to high degree regulates the salinity distribution in the northern basin and the Western coastline of the Middle basin.

Pollution plume from the Volga River mouth. The results show that in May/June with peak flow from Volga River in combination with NW wind, the plume can reach the Azerbaijan coastline diluted 10-100 times. See 

Figure 3 Conservative Tracer from Volga River Example (summer)
. This means that the concentration of a given pollutant in Volga water potentially can affect the water quality both in the northern basis and along the Western coastline. The simulation also shows that Volga River not will affect the middle and Southern parts of the sea due to dilution.

III. Hydrocarbon distribution. Assuming that the Maximum Acceptable Concentration (MAC) is 50 (g/l, the results indicate the MAC for oil constituents can be exceeded, especially in the northern basin, but also locally near point sources. See Figure 4 Hydrocarbon Distribution Example (summer). In the calculations, a decay rate for oil representing a lump sum of weathering and biological processes has been included. 

IV. Eutrophication. The results show that chlorophyll concentrations generally are low (< 15 (g/l) and eutrophication seems to be restricted to the Northern basin and narrow coastal areas close to river outfalls and point sources. Figure 5 Chlorophyll Distribution Example (summer).

4.2. Decision Support Tool

The demonstration has proved useful in as a planning tool and as a decision support tool. At this stage we have reached a level of scoping further activities on data and information gathering targeted at hot spots areas in the Caspian region.

The proposed further development of the decision support tool has been described in a separate report “Design of a Decision Support System for the Caspian Sea. Caspian Centre for Pollution Control. May 2000.”

4.3. Priority Regional Environmental Management Schemes

A number of priority interventions have been identified applying the Demonstration Decision Tool, which has been described below. 

4.3.1 River Management

River management plans should be developed for all of the major rivers, especially Volga. The major rivers in terms of water and pollution load discharge is as follows:

Volga, Sulak, Terek, Samur, Kura and Ural.

River management plans should include the following: improved agricultural, management, improved treatment of municipal waste water, pollution abatement and prevention in industry, improved river management, and improved wetland (delta) management

The first step in development of river management plans would be to improve data and information by generation of new data.

4.3.2 Municipal waste water

Direct discharge of municipal wastewater is relatively low compared to pollution loads carried by rivers. Direct discharge of wastewater to the sea may give rise to local effects – both health problems and local ecological problems. In order to mitigate local problems sea outfalls should be established on a short-term perspective.

In terms of the development of regional pollution control strategies the level of eutrophication and the limiting factor (nitrogen, phosphorus, light) is of importance because it will define the treatment required to avoid eutrophication. The cost of construction of wastewater treatment facilities in the Caspian region will depend on the requirements for nitrogen removal and phosphorus removal which is defined by the level of eutrophication (local and regional). The estimated costs for establishment of waste water treatment facilities in the Caspian Region has been described in detail in a separate report “Municipal waste water. Load inventory and abatement scenarios. Caspian centre for Pollution Control. February 2000” (Appendix 2).

4.3.3 Industry

The data on industrial discharge has been limited. The pollution load estimation therefore is rather uncertain. Data on discharge of toxic, persistent and bioacculmulating has not been included in this demonstration.

The Industrial Survey (appendix 2) identifies the shortcomings in the data available and a pilot compliance monitoring programme has been recommended in selected hot spots areas. The demonstration decision support tool has supported in identification of the hot spots areas and facilities.

4.3.4 Air

The pollution load to the Caspian Sea from air has been estimated to be relatively limited compared to other sources. The air pollution problems though may cause local health problems. Air emission may cause global warming and depletion of ozone. The deposition of air pollutants at the Caspian Sea will have an origin extending further than the Caspian region, and it is recommended to focus on water issues in the Caspian Environment Programme in a regional context.

It have to be mentioned that the above mentioned statement has only been based on general key figures from international literature.

4.3.5 Hot spot areas

The following hot spots areas have been identified:

· Astrakhan

· Makhachkala 

· Aphseron Peninsular, Azerbaijan

· Southern coast of Iran

· Aktau

(Other reports prepared by the Caspian Centre for Pollution Control indicate that there are environmental problems related radioactivity in Cheleken, Turkmenistan and Aktau in Kazakhstan. Radioactive pollution has not been included in this demonstration – as well as toxic, persistent and bioaccumulating substances, etc.).

Data and information should be gathered regarding pollution load from the hot spots areas and larger industrial facilities for introduction into the Decision Support system.

4.3.6 Eutrophication (nitrogen or phosphorous limitation)

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). Data on eutrophication is limited and it has not been common practice in the region to measure for Total Nitrogen, Total Phosphorous and chlorphyll-a, why the result is only indicative. The data applied in the demonstration model only includes data on pollution load discharged to the Caspian Sea. Before conclusive statements can be taken concerning the state of eutrophication of the Caspian Sea the level of eutrophication has to be verified by actual measurements of the levels of Total N, total P and chlorophyll-a. 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. The dynamics of the Caspian Ecosystem could be assessed in a decision support tool. This has been beyond the scope of this first phase of the EU Tacis programme.
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Figure 1 Water Circulation Example (winter)

Figure 2 Salinity distribution Example (spring)

[image: image2.wmf]Caspian Sea Basin 

Bacterial Loading

97%

3%

0%

Rivers

Municipalities

Industries



Figure 3 Conservative Tracer from Volga River Example (summer)[image: image3.wmf]Caspian Sea Basin 
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Figure 4 Hydrocarbon Distribution Example (summer)
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Figure 5 Chlorophyll Distribution Example (summer)
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Appendix 1 List of Contact Persons

Caspian Centre for Pollution Control

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
Task specialist: Jesper Dørge

Address:

VKI, Agern Alle 11, DK 2970 Horsholm, Denmark

Tel.:


+45 45/169200, 169555

Fax:


+45 45/169292

E-mail:

jed@vki.dk
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Appendix 3 Assumptions in Pollution Load Estimations

MIKE 21 DEMONSTRATION MODEL

















SOURCES
























Flow
Flow
BOD
TotN
Tot-P
E.Coli
HC
Hg
Cd


No.
Country
Name
Type
X-coor
Y-coor
Direction
10^6 m3/yr
m3/s
mg/l
Mg/l
mg/l
C/100 ml
mg/l
my-g/l
my-g/l


1
RUS
Volga
River
20
103
110
237000
7515,22
2,13
3,13
0,34
52 000
0,30
0,05
0,50


2
KAZ
Ural
River
50
110
180
8100
256,85
3,08
0,68
0,06
52 000
0,10
0,05
0,50


3
KAZ
Other
River
48
102
270
1700
53,91
3,15
0,43
0,04
11 000
0,10
0,05
0,50


4
RUS
Terek
River
9
75
90
7400
234,65
2,13
3,13
0,34
52 000
0,10
0,05
0,50


5
RUS
Sulak
River
10
69
90
4500
142,69
2,13
3,13
0,34
52 000
0,10
0,05
0,50


6
AZ
Kura
River
30
37
90
16800
532,72
2,38
1,58
0,07
52 000
0,05
0,05
0,50


7
AZ
Other
River
27
48
90
1400
44,39
1,13
0,35
0,05
11 000
0,03
0,05
0,50


8
IRA
South-W
River
35
9
0
5050
160,13
2,91
0,50
0,06
1 000
0,03
0,01
0,05


9
IRA
South-E
River
52
2
0
5050
160,13
2,91
0,50
0,06
1 000
0,03
0,01
0,05


10
TUR
West
River
53
62
270
2100
66,59
2,50
1,25
0,05
52 000
0,10
0,05
0,50


11
RUS
Samur
River
24
52
90
2700
85,62
2,13
3,13
0,34
52 000
0,10
0,05
0,50


12
AZ
Sumgait
Muni/indu
29
45
0
142
4,49
74,75
15,80
4,32
147 298
24,20
0,52
1,57


13
AZ
Baku
Muni/indu
32
40
180
493
15,65
83,82
21,40
5,52
396 410
20,72
1,18
5,04


14
AZ
Baku
Off-shore
39
43
0
6
0,19
249,99
25,02
6,04
0
199,96
100,74
705,15


15
RUS
Astrahan
Muni/indu
12
98
180
199
6,33
65,32
12,41
3,45
366 090
17,42
0,40
1,68


16
RUS
Machatschkala
Muni/indu
18
59
90
93
2,94
42,64
22,40
5,82
242 220
11,17
8,40
8,71


17
KAZ
Aktau
Muni/indu
39
81
220
39
1,23
130,24
54,17
23,92
118 423
418,58
0,49
1,29


18
KAZ
Flooded wells-W
Off-shore
48
107
270
6
0,19
0,00
0,00
0,00
0
200,00
0,00
0,00
NB: Load as 6

19
KAZ
Flooded wells-N
Off-shore
36
115
180
6
0,19
0,00
0,00
0,00
0
200,00
0,00
0,00
NB: Load as 6

20
TUR
Turkmenbashi
Industry
63
35
220
398
12,63
3,79
0,28
0,00
0
13,48
0,00
0,00


21
TUR
Cheleken
Industry
57
41
220
0
0,01
350,00
25,00
6,00
0
200,00
100,00
700,00


22
IRA
Guijan
Muni/indu
30
10
0
125
3,96
124,79
30,09
7,99
997 686
29,95
1,00
2,99


23
IRA
Mazandaran
Municipality
55
2
0
94
2,99
125,00
30,00
8,00
1 000 000
30,00
1,00
3,00


Industries
























Future














Q
Q
BOD
Total-N
Total-P
E.Coli
Hydrocarbon
Hg
Cd
E.Coli

Country
City
m3/yr
10^6 m3/yr
ton/yr
ton/yr
ton/yr
10^12 C/yr
ton/yr
kg/yr
kg/yr
C/100 ml

AZ
Baku Area












Industries
78614628
79
399
133
8,4
0,20
786
40
200
1,00E+06


Oil off shore
5956200
6
298
101
24
0,00
60
100
600
0,00E+00

AZ
Sumgayit












Industries
67694000
68
154
17,6
17,6
0,00
662
0
0
0,00E+00

RUS
Machatschkala












Industries
600000
1
30
3
3
0,00
6
6
60
0,00E+00

RUS
Astrachan












Industries
118363000
118
380
91
50
25,00
118
0
100
1,00E+06

KAZ
Aktau












Industries
16100000
16
4224
1606
803
0,00
1600
0
0
0,00E+00

TUR
Turkmenbashi












Industries
398430000
398
225,5
74,3
0,91
0,52
1852
0
0
1,00E+06

TUR
Cheleken












off shore
200000
0
10
3,4
0,8
0,00
2
4
20
0,00E+00

IRA
Guilan












Industries
311000
0
0,9
20,4
1,2
0,07
3
0
0
1,00E+06

Total

686268828
686
5721,4
2049,7
909
25,79
5089
150
980
 

Industries
























Present














Q
Q
BOD
Total-N
Total-P
E.Coli
Hydrocarbon
Hg
Cd
E.Coli

Country
City
m3/yr
10^6 m3/yr
ton/yr
ton/yr
ton/yr
10^12 C/yr
ton/yr
kg/yr
kg/yr
C/100 ml

AZ
Baku Area












Industries
78614628
79
12235
190
18
1
3034
205
1440
1,00E+06


Oil off shore
5956200
6
1489
149
36
0
1191
600
4200
0,00E+00

AZ
Sumgayit












Industries
67694000
68
1348
20
20
0
1210
0
0
0,00E+00

RUS
Machatschkala












Industries
600000
1
120
12
12
0
18
700
600
0,00E+00

RUS
Astrachan












Industries
118363000
118
3784
123
64
92
1244
0
100
1,00E+06

KAZ
Aktau












Industries
16100000
16
4224
1606
803
0
16060
0
0
0,00E+00

TUR
Turkmenbashi












Industries
398430000
398
1512
112
0,91
1
5372
0
0
1,00E+06

TUR
Cheleken












Off shore
200000
0
70
5
1,2
0
40
20
140
0,00E+00

IRA
Guilan












Industries
311000
0
13
21
1,2
220
3
0
0
1,00E+06

Total

686268828
686
24795
2238
956
314
28172
1525
6480
 

Municipalities



















Future:









 

Outlet
Outlet
Outlet
Outlet
Outlet
Outlet
Outlet


Flow
BOD
Total-N
Total-P
E. Coli
HC
Hg
Cd


Yearly
Yearly
Yearly
Yearly
Yearly
Yearly
Yearly
Yearly

Country
106 m3
tonnes
tonnes
tonnes
1012 count
Tonnes
kg
kg

AZ









Sumgayit
74
1 108
1 478
369
574
369
59
148

Baku
415
6 223
8 297
2 074
5 750
2 074
332
830

RUS









Astrahan 
81
1 217
1 622
406
2 028
406
65
162

Machatschkala
92
1 380
1 840
460
2 300
460
74
184

KAZ
23
342
456
114
570
114
18
46

TUR
0
0
0
0
0
0
0
0

IRA









Gilan
125
1 869
2 491
623
3 114
623
100
249

Mazandaran
94
1 416
1 889
472
2 361
472
76
189

Total Caspian Sea
904
13 555
18 073
4 518
16 697
4 518
723
1 807

Municipalities



















Present









 

Outlet
Outlet
Outlet
Outlet
Outlet
Outlet
Outlet


Flow
BOD
Total-N
Total-P
E. Coli
HC
Hg
Cd


Yearly
Yearly
Yearly
Yearly
Yearly
Yearly
Yearly
Yearly

Country
106 m3
tonnes
Tonnes
tonnes
1012 count
Tonnes
kg
kg

AZ









Sumgayit
74
9 235
2 216
591
208 541
2 216
74
222

Baku
415
29 129
10 368
2 708
1 956 107
7 192
376
1 049

RUS









Astrahan 
81
9 247
2 352
625
730 203
2 231
79
235

Machatschkala
92
3 827
2 062
527
224 247
1 016
78
206

KAZ
23
844
502
128
46 081
228
19
50

TUR
0
0
0
0
0
0
0
0

IRA









Gilan
125
15 571
3 737
997
1 245 672
3 737
125
374

Mazandaran
94
11 804
2 833
755
944 328
2 833
94
283

Total Caspian Sea
904
79 657
24 071
6 330
5 355 180
19 453
845
2 419

Total Pollutant loading to the Caspian Sea















Present situation









BOD
Nitrogen
Phosphorus
E.Coli
Oil
Hg
Cd

Sources
Tonnes/y
Tonnes/y
Tonnes/y
10^12 C/y
Tonnes/y
Kg/y
Kg/y

Rivers
641 000
827 000
88 000
145 000 000
75 000
14 000
141 000

Municipalities
80 000
24 000
6 000
5 000 000
19 000
1 000
2 000

Industries
25 000
2 000
1 000
0
28 000
2 000
6 000

Atmosphere
0
39 000
800
0
350
0
0

Total
746 000
892 000
95 800
150 000 000
122 350
17 000
149 000










Future situation









BOD
Nitrogen
Phosphorus
E.Coli
Oil
Hg
Cd

Sources
Tonnes/y
Tonnes/y
Tonnes/y
10^12 C/y
Tonnes/y
Kg/y
Kg/y

Rivers
385 000
620 000
79 000
58 000 000
70 000
7 000
71 000

Municipalities
14 000
18 000
5 000
17 000
5 000
1 000
2 000

Industries
6 000
2 000
1 000
0
5 000
200
1 000

Atmosphere
0
39 000
800
0
350
0
0

Total
405 000
679 000
85 800
58 017 000
80 350
8 200
74 000
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Rivers: future

Country
River
Flow
BOD
BOD
Tot-N
Tot-N
Tot-P
Tot-P
E.Coli
E.Coli
HC
HC
Hg
Hg
Cd
Cd



cu km/y
mg/l
t/y
mg/l
t/y
mg/l
t/y
C/100 ml
10^12 C/y
mg/l
t/y
my-g/l
Kg/y
my-g/l
Kg/y

Azerbaijan

















Kura
16,80
1,43
23933
1,18
19839
0,06
1058
20800
3494400
0,05
789
0,03
420
0,25
4199


other
1,40
0,68
945
0,26
367
0,05
63
4400
61600
0,02
33
0,03
35
0,25
350

I. R. Iran


 

 













all
10,10
1,75
17644
0,38
3786
0,05
545
400
40400
0,02
237
0,01
50
0,03
252

Kazakhstan


 

 













Ural
8,10
1,85
14940
0,51
4099
0,05
437
20800
1684800
0,09
761
0,03
202
0,25
2024


other
1,70
1,89
3212
0,32
542
0,04
61
4400
74800
0,09
160
0,03
42
0,25
425

Russian Federation


 

 













Volga
237,00
1,28
302082
2,34
555297
0,31
72500
20800
49296000
0,28
66813
0,03
5923
0,25
59232


Sulak
4,50
1,28
5736
2,34
10544
0,31
1377
20800
936000
0,09
423
0,03
112
0,25
1125


terek
7,40
1,28
9432
2,34
17338
0,31
2264
20800
1539200
0,09
695
0,03
185
0,25
1849


Samur
2,70
1,28
3441
2,34
6326
0,31
826
20800
561600
0,09
254
0,03
67
0,25
675


Others
0,00
0,00
0
0,00
0
0,00
0
0
0
0,09
0
0,03
0
0,25
0

Turkmenistan


 

 













All
2,10
1,50
3149
0,94
1968
0,05
94
20800
436800
0,09
197
0,03
52
0,25
525

Total

292

384513

620107

79225

58125600

70363

7091

70656

Rivers: present

Country
River
Flow
BOD
BOD
Tot-N
Tot-N
Tot-P
Tot-P
E.Coli
E.Coli
HC
HC
Hg
Hg
Cd
Cd



cu km/y
mg/l
t/y
mg/l
t/y
mg/l
t/y
C/100 ml
10^12 C/y
mg/l
t/y
my-g/l
Kg/y
my-g/l
Kg/y

Azerbaijan

















Kura
16,80
2,38
39888
1,58
26452
0,07
1176
52000
8736000
0,050
840
0,05
840
0,50
8397


other
1,40
1,13
1575
0,35
490
0,05
70
11000
154000
0,025
35
0,05
70
0,50
700

I. R. Iran


 

 













all
10,10
2,91
29407
0,50
5048
0,06
606
1000
101000
0,025
252
0,01
101
0,05
505

Kazakhstan


 

 













Ural
8,10
3,08
24900
0,68
5466
0,06
486
52000
4212000
0,100
810
0,05
405
0,50
4049


other
1,70
3,15
5353
0,43
722
0,04
68
11000
187000
0,100
170
0,05
85
0,50
850

Russian Federation


 

 













Volga
237,00
2,13
503469
3,13
740396
0,34
80555
52000
123240000
0,300
71078
0,05
11846
0,50
118463


Sulak
4,50
2,13
9560
3,13
14058
0,34
1530
52000
2340000
0,100
450
0,05
225
0,50
2249


terek
7,40
2,13
15720
3,13
23118
0,34
2515
52000
3848000
0,100
740
0,05
370
0,50
3699


Samur
2,70
2,13
5736
3,13
8435
0,34
918
52000
1404000
0,100
270
0,05
135
0,50
1350


others
0,00
0,00
0
0,00
0
0,00
0
0
0
0,100
0
0,05
0
0,50
0

Turkmenistan


 

 













all
2,10
2,50
5248
1,25
2624
0,05
105
52000
1092000
0,100
210
0,05
105
0,50
1050

Total

292

640856

826810

88028

145314000

74854

14182

141311

Reduction Factors

Rivers


BOD
0,6

Tot-N
0,75

Tot-P
0,9

E.Coli
0,4

HC
0,94

Hg
0,5

Cd
0,5
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Position and present

		MIKE 21 DEMONSTRATION MODEL

		SOURCES

																Flow		Flow		BOD		Tot-N		Tot-P		E.Coli		HC		Hg		Cd

		No.		Country		Name		Type		X-coor		Y-coor		Direction		10^6 m3/yr		m3/s		mg/l		mg/l		mg/l		C/100 ml		mg/l		my-g/l		my-g/l

		1		RUS		Volga		River		20		103		110		237000		7515.22		2.13		3.13		0.34		52,000		0.30		0.05		0.50

		2		KAZ		Ural		River		50		110		180		8100		256.85		3.08		0.68		0.06		52,000		0.10		0.05		0.50

		3		KAZ		Other		River		48		102		270		1700		53.91		3.15		0.43		0.04		11,000		0.10		0.05		0.50

		4		RUS		Terek		River		9		75		90		7400		234.65		2.13		3.13		0.34		52,000		0.10		0.05		0.50

		5		RUS		Sulak		River		10		69		90		4500		142.69		2.13		3.13		0.34		52,000		0.10		0.05		0.50

		6		AZ		Kura		River		30		37		90		16800		532.72		2.38		1.58		0.07		52,000		0.05		0.05		0.50

		7		AZ		Other		River		27		48		90		1400		44.39		1.13		0.35		0.05		11,000		0.03		0.05		0.50

		8		IRA		South-W		River		35		9		0		5050		160.13		2.91		0.50		0.06		1,000		0.03		0.01		0.05

		9		IRA		South-E		River		52		2		0		5050		160.13		2.91		0.50		0.06		1,000		0.03		0.01		0.05

		10		TUR		West		River		53		62		270		2100		66.59		2.50		1.25		0.05		52,000		0.10		0.05		0.50

		11		RUS		Samur		River		24		52		90		2700		85.62		2.13		3.13		0.34		52,000		0.10		0.05		0.50

		12		AZ		Sumgait		Muni/indu		29		45		0		142		4.49		74.75		15.80		4.32		147,298		24.20		0.52		1.57

		13		AZ		Baku		Muni/indu		32		40		180		493		15.65		83.82		21.40		5.52		396,410		20.72		1.18		5.04

		14		AZ		Baku		Off-shore		39		43		0		6		0.19		249.99		25.02		6.04		0		199.96		100.74		705.15

		15		RUS		Astrahan		Muni/indu		12		98		180		199		6.33		65.32		12.41		3.45		366,090		17.42		0.40		1.68

		16		RUS		Machatschkala		Muni/indu		18		59		90		93		2.94		42.64		22.40		5.82		242,220		11.17		8.40		8.71

		17		KAZ		Aktau		Muni/indu		39		81		220		39		1.23		130.24		54.17		23.92		118,423		418.58		0.49		1.29

		18		KAZ		Flooded wells-W		Off-shore		48		107		270		6		0.19		0.00		0.00		0.00		0		200.00		0.00		0.00		NB: Load as 6

		19		KAZ		Flooded wells-N		Off-shore		36		115		180		6		0.19		0.00		0.00		0.00		0		200.00		0.00		0.00		NB: Load as 6

		20		TUR		Turkmenbashi		Industry		63		35		220		398		12.63		3.79		0.28		0.00		0		13.48		0.00		0.00

		21		TUR		Cheleken		Industry		57		41		220		0		0.01		350.00		25.00		6.00		0		200.00		100.00		700.00

		22		IRA		Guijan		Muni/indu		30		10		0		125		3.96		124.79		30.09		7.99		997,686		29.95		1.00		2.99

		23		IRA		Mazandaran		Municipality		55		2		0		94		2.99		125.00		30.00		8.00		1,000,000		30.00		1.00		3.00





Industries future

		Industries

		Future																		Hydro-

								Q		Q		BOD		Total-N		Total-P		E.Coli		Carbon		Hg		Cd		E.Coli

		Country		City				m3/yr		10^6 m3/yr		ton/yr		ton/yr		ton/yr		10^12 C/yr		ton/yr		kg/yr		kg/yr		C/100 ml

		AZ		Baku Area

				Industries				78614628		79		399		133		8.4		0.20		786		40		200		1.00E+06

		AZ		Baku Area

				Oil off shore				5956200		6		298		101		24		0.00		60		100		600		0.00E+00

		AZ		Sumgayit

				Industries				67694000		68		154		17.6		17.6		0.00		662		0		0		0.00E+00

		RUS		Machatschkala

				Industries				600000		1		30		3		3		0.00		6		6		60		0.00E+00

		RUS		Astrachan

				Industries				118363000		118		380		91		50		25.00		118		0		100		1.00E+06

		KAZ		Aktau				16100000		16		4224		1606		803		0.00		1600		0		0		0.00E+00

				Industries

		TUR		Turkmenbashi

				Industries				398430000		398		225.5		74.3		0.91		0.52		1852		0		0		1.00E+06

		TUR		Cheleken

				off shore				200000		0		10		3.4		0.8		0.00		2		4		20		0.00E+00

		IRA		Guilan				311000		0		0.9		20.4		1.2		0.07		3		0		0		1.00E+06

				Industries

		Total						686268828		686		5721.4		2049.7		909		25.79		5089		150		980





Industries present

		Industries

		Present																		Hydro-

								Q		Q		BOD		Total-N		Total-P		E.Coli		Carbon		Hg		Cd		E.Coli

		Country		City				m3/yr		10^6 m3/yr		ton/yr		ton/yr		ton/yr		10^12 C/yr		ton/yr		kg/yr		kg/yr		C/100 ml

		AZ		Baku Area

				Industries				78614628		79		12235		190		18		1		3034		205		1440		1.00E+06

		AZ		Baku Area

				Oil off shore				5956200		6		1489		149		36		0		1191		600		4200		0.00E+00

		AZ		Sumgayit

				Industries				67694000		68		1348		20		20		0		1210		0		0		0.00E+00

		RUS		Machatschkala

				Industries				600000		1		120		12		12		0		18		700		600		0.00E+00

		RUS		Astrachan

				Industries				118363000		118		3784		123		64		92		1244		0		100		1.00E+06

		KAZ		Aktau				16100000		16		4224		1606		803		0		16060		0		0		0.00E+00

				Industries

		TUR		Turkmenbashi

				Industries				398430000		398		1512		112		0.91		1		5372		0		0		1.00E+06

		TUR		Cheleken

				off shore				200000		0		70		5		1.2		0		40		20		140		0.00E+00

		IRA		Guilan				311000		0		13		21		1.2		220		3		0		0		1.00E+06

				Industries

		Total						686268828		686		24795		2238		956		314		28172		1525		6480





Municipalities future

		Municipalities

		Future:

						Outlet		Outlet		Outlet		Outlet		Outlet		Outlet		Outlet

				Flow		BOD		Total-N		Total-P		E. Coli		HC		Hg		Cd

				Yearly		Yearly		Yearly		Yearly		Yearly		Yearly		Yearly		Yearly

		Country		106 m3		tonnes		tonnes		tonnes		1012 count		tonnes		kg		kg

		AZ

		Sumgayit		74		1,108		1,478		369		574		369		59		148

		Baku		415		6,223		8,297		2,074		5,750		2,074		332		830

		RUS

		Astrahan		81		1,217		1,622		406		2,028		406		65		162

		Machatschkala		92		1,380		1,840		460		2,300		460		74		184

		KAZ		23		342		456		114		570		114		18		46

		TUR		0		0		0		0		0		0		0		0

		IRA

		Gilan		125		1,869		2,491		623		3,114		623		100		249

		Mazandaran		94		1,416		1,889		472		2,361		472		76		189

		Total Caspian Sea		904		13,555		18,073		4,518		16,697		4,518		723		1,807





Municipalities present

				Municipalities

		Present:

								Outlet		Outlet		Outlet		Outlet		Outlet		Outlet		Outlet

						Flow		BOD		Total-N		Total-P		E. Coli		HC		Hg		Cd

						Yearly		Yearly		Yearly		Yearly		Yearly		Yearly		Yearly		Yearly

				Country		106 m3		tonnes		tonnes		tonnes		1012 count		tonnes		kg		kg

				AZ

				Sumgayit		74		9,235		2,216		591		208,541		2,216		74		222

				Baku		415		29,129		10,368		2,708		1,956,107		7,192		376		1,049

				RUS

				Astrahan		81		9,247		2,352		625		730,203		2,231		79		235

				Machatschkala		92		3,827		2,062		527		224,247		1,016		78		206

				KAZ		23		844		502		128		46,081		228		19		50

				TUR		0		0		0		0		0		0		0		0

				IRA

				Gilan		125		15,571		3,737		997		1,245,672		3,737		125		374

				Mazandaran		94		11,804		2,833		755		944,328		2,833		94		283

				Total Caspian Sea		904		79,657		24,071		6,330		5,355,180		19,453		845		2,419





Total Load

		Total Pollutant loading to the Caspian Sea

		Present situation

				BOD		Nitrogen		Phosphorus		E.Coli		Oil		Hg		Cd

		Sources		Tonnes/y		Tonnes/y		Tonnes/y		10^12 C/y		Tonnes/y		Kg/y		Kg/y

		Rivers		641,000		827,000		88,000		145,000,000		75,000		14,000		141,000

		Municipalities		80,000		24,000		6,000		5,000,000		19,000		1,000		2,000

		Industries		25,000		2,000		1,000		0		28,000		2,000		6,000

		Atmosphere		0		39,000		800		0		350		0		0

		Total		746,000		892,000		95,800		150,000,000		122,350		17,000		149,000

		Future situation

				BOD		Nitrogen		Phosphorus		E.Coli		Oil		Hg		Cd

		Sources		Tonnes/y		Tonnes/y		Tonnes/y		10^12 C/y		Tonnes/y		Kg/y		Kg/y

		Rivers		385,000		620,000		79,000		58,000,000		70,000		7,000		71,000

		Municipalities		14,000		18,000		5,000		17,000		5,000		1,000		2,000

		Industries		6,000		2,000		1,000		0		5,000		200		1,000

		Atmosphere		0		39,000		800		0		350		0		0

		Total		405,000		679,000		85,800		58,017,000		80,350		8,200		74,000
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		Rivers

		Future

				Country		River		Flow		BOD		BOD		Tot-N		Tot-N		Tot-P		Tot-P		E.Coli		E.Coli		HC		HC		Hg		Hg		Cd		Cd

								cu km/y		mg/l		tonnes/y		mg/l		tonnes/y		mg/l		tonnes/y		C/100 ml		10^12 C/y		mg/l		tonnes/y		my-g/l		Kg/y		my-g/l		Kg/y

				Azerbaijan

						Kura		16.80		1.43		23933		1.18		19839		0.06		1058		20800		3494400		0.05		789		0.03		420		0.25		4199

						other		1.40		0.68		945		0.26		367		0.05		63		4400		61600		0.02		33		0.03		35		0.25		350

				I. R. Iran

						all		10.10		1.75		17644		0.38		3786		0.05		545		400		40400		0.02		237		0.01		50		0.03		252

				Kazakhstan

						Ural		8.10		1.85		14940		0.51		4099		0.05		437		20800		1684800		0.09		761		0.03		202		0.25		2024

						other		1.70		1.89		3212		0.32		542		0.04		61		4400		74800		0.09		160		0.03		42		0.25		425

				Russian Federation

						Volga		237.00		1.28		302082		2.34		555297		0.31		72500		20800		49296000		0.28		66813		0.03		5923		0.25		59232

						Sulak		4.50		1.28		5736		2.34		10544		0.31		1377		20800		936000		0.09		423		0.03		112		0.25		1125

						terek		7.40		1.28		9432		2.34		17338		0.31		2264		20800		1539200		0.09		695		0.03		185		0.25		1849

						Samur		2.70		1.28		3441		2.34		6326		0.31		826		20800		561600		0.09		254		0.03		67		0.25		675

						others		0.00		0.00		0		0.00		0		0.00		0		0		0		0.09		0		0.03		0		0.25		0

				Turkmenistan

						all		2.10		1.50		3149		0.94		1968		0.05		94		20800		436800		0.09		197		0.03		52		0.25		525

				Total				292				384513				620107				79225				58125600				70363				7091				70656





		Rivers

		Present

				Country		River		Flow		BOD		BOD		Tot-N		Tot-N		Tot-P		Tot-P		E.Coli		E.Coli		HC		HC		Hg		Hg		Cd		Cd

								cu km/y		mg/l		tonnes/y		mg/l		tonnes/y		mg/l		tonnes/y		C/100 ml		10^12 C/y		mg/l		tonnes/y		my-g/l		Kg/y		my-g/l		Kg/y

				Azerbaijan

						Kura		16.80		2.38		39888		1.58		26452		0.07		1176		52000		8736000		0.050		840		0.05		840		0.50		8397

						other		1.40		1.13		1575		0.35		490		0.05		70		11000		154000		0.025		35		0.05		70		0.50		700

				I. R. Iran

						all		10.10		2.91		29407		0.50		5048		0.06		606		1000		101000		0.025		252		0.01		101		0.05		505

				Kazakhstan

						Ural		8.10		3.08		24900		0.68		5466		0.06		486		52000		4212000		0.100		810		0.05		405		0.50		4049

						other		1.70		3.15		5353		0.43		722		0.04		68		11000		187000		0.100		170		0.05		85		0.50		850

				Russian Federation

						Volga		237.00		2.13		503469		3.13		740396		0.34		80555		52000		123240000		0.300		71078		0.05		11846		0.50		118463

						Sulak		4.50		2.13		9560		3.13		14058		0.34		1530		52000		2340000		0.100		450		0.05		225		0.50		2249

						terek		7.40		2.13		15720		3.13		23118		0.34		2515		52000		3848000		0.100		740		0.05		370		0.50		3699

						Samur		2.70		2.13		5736		3.13		8435		0.34		918		52000		1404000		0.100		270		0.05		135		0.50		1350

						others		0.00		0.00		0		0.00		0		0.00		0		0		0		0.100		0		0.05		0		0.50		0

				Turkmenistan

						all		2.10		2.50		5248		1.25		2624		0.05		105		52000		1092000		0.100		210		0.05		105		0.50		1050

				Total				292				640856				826810				88028				145314000				74854				14182				141311
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		MIKE 21 DEMONSTRATION MODEL

		SOURCES

																Flow		Flow		BOD		Tot-N		Tot-P		E.Coli		HC		Hg		Cd

		No.		Country		Name		Type		X-coor		Y-coor		Direction		10^6 m3/yr		m3/s		mg/l		mg/l		mg/l		C/100 ml		mg/l		my-g/l		my-g/l

		1		RUS		Volga		River		20		103		110		237000		7515.22		2.13		3.13		0.34		52,000		0.30		0.05		0.50

		2		KAZ		Ural		River		50		110		180		8100		256.85		3.08		0.68		0.06		52,000		0.10		0.05		0.50

		3		KAZ		Other		River		48		102		270		1700		53.91		3.15		0.43		0.04		11,000		0.10		0.05		0.50

		4		RUS		Terek		River		9		75		90		7400		234.65		2.13		3.13		0.34		52,000		0.10		0.05		0.50

		5		RUS		Sulak		River		10		69		90		4500		142.69		2.13		3.13		0.34		52,000		0.10		0.05		0.50

		6		AZ		Kura		River		30		37		90		16800		532.72		2.38		1.58		0.07		52,000		0.05		0.05		0.50

		7		AZ		Other		River		27		48		90		1400		44.39		1.13		0.35		0.05		11,000		0.03		0.05		0.50

		8		IRA		South-W		River		35		9		0		5050		160.13		2.91		0.50		0.06		1,000		0.03		0.01		0.05

		9		IRA		South-E		River		52		2		0		5050		160.13		2.91		0.50		0.06		1,000		0.03		0.01		0.05

		10		TUR		West		River		53		62		270		2100		66.59		2.50		1.25		0.05		52,000		0.10		0.05		0.50

		11		RUS		Samur		River		24		52		90		2700		85.62		2.13		3.13		0.34		52,000		0.10		0.05		0.50

		12		AZ		Sumgait		Muni/indu		29		45		0		142		4.49		74.75		15.80		4.32		147,298		24.20		0.52		1.57

		13		AZ		Baku		Muni/indu		32		40		180		493		15.65		83.82		21.40		5.52		396,410		20.72		1.18		5.04

		14		AZ		Baku		Off-shore		39		43		0		6		0.19		249.99		25.02		6.04		0		199.96		100.74		705.15

		15		RUS		Astrahan		Muni/indu		12		98		180		199		6.33		65.32		12.41		3.45		366,090		17.42		0.40		1.68

		16		RUS		Machatschkala		Muni/indu		18		59		90		93		2.94		42.64		22.40		5.82		242,220		11.17		8.40		8.71

		17		KAZ		Aktau		Muni/indu		39		81		220		39		1.23		130.24		54.17		23.92		118,423		418.58		0.49		1.29

		18		KAZ		Flooded wells-W		Off-shore		48		107		270		6		0.19		0.00		0.00		0.00		0		200.00		0.00		0.00		NB: Load as 6

		19		KAZ		Flooded wells-N		Off-shore		36		115		180		6		0.19		0.00		0.00		0.00		0		200.00		0.00		0.00		NB: Load as 6

		20		TUR		Turkmenbashi		Industry		63		35		220		398		12.63		3.79		0.28		0.00		0		13.48		0.00		0.00

		21		TUR		Cheleken		Industry		57		41		220		0		0.01		350.00		25.00		6.00		0		200.00		100.00		700.00

		22		IRA		Guijan		Muni/indu		30		10		0		125		3.96		124.79		30.09		7.99		997,686		29.95		1.00		2.99

		23		IRA		Mazandaran		Municipality		55		2		0		94		2.99		125.00		30.00		8.00		1,000,000		30.00		1.00		3.00





Industries future

		Industries

		Future																		Hydro-

								Q		Q		BOD		Total-N		Total-P		E.Coli		Carbon		Hg		Cd		E.Coli

		Country		City				m3/yr		10^6 m3/yr		ton/yr		ton/yr		ton/yr		10^12 C/yr		ton/yr		kg/yr		kg/yr		C/100 ml

		AZ		Baku Area

				Industries				78614628		79		399		133		8.4		0.20		786		40		200		1.00E+06

		AZ		Baku Area

				Oil off shore				5956200		6		298		101		24		0.00		60		100		600		0.00E+00

		AZ		Sumgayit

				Industries				67694000		68		154		17.6		17.6		0.00		662		0		0		0.00E+00

		RUS		Machatschkala

				Industries				600000		1		30		3		3		0.00		6		6		60		0.00E+00

		RUS		Astrachan

				Industries				118363000		118		380		91		50		25.00		118		0		100		1.00E+06

		KAZ		Aktau				16100000		16		4224		1606		803		0.00		1600		0		0		0.00E+00

				Industries

		TUR		Turkmenbashi

				Industries				398430000		398		225.5		74.3		0.91		0.52		1852		0		0		1.00E+06

		TUR		Cheleken

				off shore				200000		0		10		3.4		0.8		0.00		2		4		20		0.00E+00

		IRA		Guilan				311000		0		0.9		20.4		1.2		0.07		3		0		0		1.00E+06

				Industries

		Total						686268828		686		5721.4		2049.7		909		25.79		5089		150		980





Industries present

		Industries

		Present																		Hydro-

								Q		Q		BOD		Total-N		Total-P		E.Coli		Carbon		Hg		Cd		E.Coli

		Country		City				m3/yr		10^6 m3/yr		ton/yr		ton/yr		ton/yr		10^12 C/yr		ton/yr		kg/yr		kg/yr		C/100 ml

		AZ		Baku Area

				Industries				78614628		79		12235		190		18		1		3034		205		1440		1.00E+06

		AZ		Baku Area

				Oil off shore				5956200		6		1489		149		36		0		1191		600		4200		0.00E+00

		AZ		Sumgayit

				Industries				67694000		68		1348		20		20		0		1210		0		0		0.00E+00

		RUS		Machatschkala

				Industries				600000		1		120		12		12		0		18		700		600		0.00E+00

		RUS		Astrachan

				Industries				118363000		118		3784		123		64		92		1244		0		100		1.00E+06

		KAZ		Aktau				16100000		16		4224		1606		803		0		16060		0		0		0.00E+00

				Industries

		TUR		Turkmenbashi

				Industries				398430000		398		1512		112		0.91		1		5372		0		0		1.00E+06

		TUR		Cheleken

				off shore				200000		0		70		5		1.2		0		40		20		140		0.00E+00

		IRA		Guilan				311000		0		13		21		1.2		220		3		0		0		1.00E+06

				Industries

		Total						686268828		686		24795		2238		956		314		28172		1525		6480





Municipalities future

		Municipalities

		Future:

						Outlet		Outlet		Outlet		Outlet		Outlet		Outlet		Outlet

				Flow		BOD		Total-N		Total-P		E. Coli		HC		Hg		Cd

				Yearly		Yearly		Yearly		Yearly		Yearly		Yearly		Yearly		Yearly

		Country		106 m3		tonnes		tonnes		tonnes		1012 count		tonnes		kg		kg

		AZ

		Sumgayit		74		1,108		1,478		369		574		369		59		148

		Baku		415		6,223		8,297		2,074		5,750		2,074		332		830

		RUS

		Astrahan		81		1,217		1,622		406		2,028		406		65		162

		Machatschkala		92		1,380		1,840		460		2,300		460		74		184

		KAZ		23		342		456		114		570		114		18		46

		TUR		0		0		0		0		0		0		0		0

		IRA

		Gilan		125		1,869		2,491		623		3,114		623		100		249

		Mazandaran		94		1,416		1,889		472		2,361		472		76		189

		Total Caspian Sea		904		13,555		18,073		4,518		16,697		4,518		723		1,807





Municipalities present

				Municipalities

		Present:

								Outlet		Outlet		Outlet		Outlet		Outlet		Outlet		Outlet

						Flow		BOD		Total-N		Total-P		E. Coli		HC		Hg		Cd

						Yearly		Yearly		Yearly		Yearly		Yearly		Yearly		Yearly		Yearly

				Country		106 m3		tonnes		tonnes		tonnes		1012 count		tonnes		kg		kg

				AZ

				Sumgayit		74		9,235		2,216		591		208,541		2,216		74		222

				Baku		415		29,129		10,368		2,708		1,956,107		7,192		376		1,049

				RUS

				Astrahan		81		9,247		2,352		625		730,203		2,231		79		235

				Machatschkala		92		3,827		2,062		527		224,247		1,016		78		206

				KAZ		23		844		502		128		46,081		228		19		50

				TUR		0		0		0		0		0		0		0		0

				IRA

				Gilan		125		15,571		3,737		997		1,245,672		3,737		125		374

				Mazandaran		94		11,804		2,833		755		944,328		2,833		94		283

				Total Caspian Sea		904		79,657		24,071		6,330		5,355,180		19,453		845		2,419





Total Load

		Total Pollutant loading to the Caspian Sea

		Present situation

				BOD		Nitrogen		Phosphorus		E.Coli		Oil		Hg		Cd

		Sources		Tonnes/y		Tonnes/y		Tonnes/y		10^12 C/y		Tonnes/y		Kg/y		Kg/y

		Rivers		641,000		827,000		88,000		145,000,000		75,000		14,000		141,000

		Municipalities		80,000		24,000		6,000		5,000,000		19,000		1,000		2,000

		Industries		25,000		2,000		1,000		0		28,000		2,000		6,000

		Atmosphere		0		39,000		800		0		350		0		0

		Total		746,000		892,000		95,800		150,000,000		122,350		17,000		149,000

		Future situation

				BOD		Nitrogen		Phosphorus		E.Coli		Oil		Hg		Cd

		Sources		Tonnes/y		Tonnes/y		Tonnes/y		10^12 C/y		Tonnes/y		Kg/y		Kg/y

		Rivers		385,000		620,000		79,000		58,000,000		70,000		7,000		71,000

		Municipalities		14,000		18,000		5,000		17,000		5,000		1,000		2,000

		Industries		6,000		2,000		1,000		0		5,000		200		1,000

		Atmosphere		0		39,000		800		0		350		0		0

		Total		405,000		679,000		85,800		58,017,000		80,350		8,200		74,000
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		Rivers

		Future

				Country		River		Flow		BOD		BOD		Tot-N		Tot-N		Tot-P		Tot-P		E.Coli		E.Coli		HC		HC		Hg		Hg		Cd		Cd

								cu km/y		mg/l		tonnes/y		mg/l		tonnes/y		mg/l		tonnes/y		C/100 ml		10^12 C/y		mg/l		tonnes/y		my-g/l		Kg/y		my-g/l		Kg/y

				Azerbaijan

						Kura		16.80		1.43		23933		1.18		19839		0.06		1058		20800		3494400		0.05		789		0.03		420		0.25		4199

						other		1.40		0.68		945		0.26		367		0.05		63		4400		61600		0.02		33		0.03		35		0.25		350

				I. R. Iran

						all		10.10		1.75		17644		0.38		3786		0.05		545		400		40400		0.02		237		0.01		50		0.03		252

				Kazakhstan

						Ural		8.10		1.85		14940		0.51		4099		0.05		437		20800		1684800		0.09		761		0.03		202		0.25		2024

						other		1.70		1.89		3212		0.32		542		0.04		61		4400		74800		0.09		160		0.03		42		0.25		425

				Russian Federation

						Volga		237.00		1.28		302082		2.34		555297		0.31		72500		20800		49296000		0.28		66813		0.03		5923		0.25		59232

						Sulak		4.50		1.28		5736		2.34		10544		0.31		1377		20800		936000		0.09		423		0.03		112		0.25		1125

						terek		7.40		1.28		9432		2.34		17338		0.31		2264		20800		1539200		0.09		695		0.03		185		0.25		1849

						Samur		2.70		1.28		3441		2.34		6326		0.31		826		20800		561600		0.09		254		0.03		67		0.25		675

						others		0.00		0.00		0		0.00		0		0.00		0		0		0		0.09		0		0.03		0		0.25		0

				Turkmenistan

						all		2.10		1.50		3149		0.94		1968		0.05		94		20800		436800		0.09		197		0.03		52		0.25		525

				Total				292				384513				620107				79225				58125600				70363				7091				70656





		Rivers

		Present

				Country		River		Flow		BOD		BOD		Tot-N		Tot-N		Tot-P		Tot-P		E.Coli		E.Coli		HC		HC		Hg		Hg		Cd		Cd

								cu km/y		mg/l		tonnes/y		mg/l		tonnes/y		mg/l		tonnes/y		C/100 ml		10^12 C/y		mg/l		tonnes/y		my-g/l		Kg/y		my-g/l		Kg/y

				Azerbaijan

						Kura		16.80		2.38		39888		1.58		26452		0.07		1176		52000		8736000		0.050		840		0.05		840		0.50		8397

						other		1.40		1.13		1575		0.35		490		0.05		70		11000		154000		0.025		35		0.05		70		0.50		700

				I. R. Iran

						all		10.10		2.91		29407		0.50		5048		0.06		606		1000		101000		0.025		252		0.01		101		0.05		505

				Kazakhstan

						Ural		8.10		3.08		24900		0.68		5466		0.06		486		52000		4212000		0.100		810		0.05		405		0.50		4049

						other		1.70		3.15		5353		0.43		722		0.04		68		11000		187000		0.100		170		0.05		85		0.50		850

				Russian Federation

						Volga		237.00		2.13		503469		3.13		740396		0.34		80555		52000		123240000		0.300		71078		0.05		11846		0.50		118463

						Sulak		4.50		2.13		9560		3.13		14058		0.34		1530		52000		2340000		0.100		450		0.05		225		0.50		2249

						terek		7.40		2.13		15720		3.13		23118		0.34		2515		52000		3848000		0.100		740		0.05		370		0.50		3699

						Samur		2.70		2.13		5736		3.13		8435		0.34		918		52000		1404000		0.100		270		0.05		135		0.50		1350

						others		0.00		0.00		0		0.00		0		0.00		0		0		0		0.100		0		0.05		0		0.50		0

				Turkmenistan

						all		2.10		2.50		5248		1.25		2624		0.05		105		52000		1092000		0.100		210		0.05		105		0.50		1050

				Total				292				640856				826810				88028				145314000				74854				14182				141311
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		MIKE 21 DEMONSTRATION MODEL

		SOURCES

																Flow		Flow		BOD		Tot-N		Tot-P		E.Coli		HC		Hg		Cd

		No.		Country		Name		Type		X-coor		Y-coor		Direction		10^6 m3/yr		m3/s		mg/l		mg/l		mg/l		C/100 ml		mg/l		my-g/l		my-g/l

		1		RUS		Volga		River		20		103		110		237000		7515.22		2.13		3.13		0.34		52,000		0.30		0.05		0.50

		2		KAZ		Ural		River		50		110		180		8100		256.85		3.08		0.68		0.06		52,000		0.10		0.05		0.50

		3		KAZ		Other		River		48		102		270		1700		53.91		3.15		0.43		0.04		11,000		0.10		0.05		0.50

		4		RUS		Terek		River		9		75		90		7400		234.65		2.13		3.13		0.34		52,000		0.10		0.05		0.50

		5		RUS		Sulak		River		10		69		90		4500		142.69		2.13		3.13		0.34		52,000		0.10		0.05		0.50

		6		AZ		Kura		River		30		37		90		16800		532.72		2.38		1.58		0.07		52,000		0.05		0.05		0.50

		7		AZ		Other		River		27		48		90		1400		44.39		1.13		0.35		0.05		11,000		0.03		0.05		0.50

		8		IRA		South-W		River		35		9		0		5050		160.13		2.91		0.50		0.06		1,000		0.03		0.01		0.05

		9		IRA		South-E		River		52		2		0		5050		160.13		2.91		0.50		0.06		1,000		0.03		0.01		0.05

		10		TUR		West		River		53		62		270		2100		66.59		2.50		1.25		0.05		52,000		0.10		0.05		0.50

		11		RUS		Samur		River		24		52		90		2700		85.62		2.13		3.13		0.34		52,000		0.10		0.05		0.50

		12		AZ		Sumgait		Muni/indu		29		45		0		142		4.49		74.75		15.80		4.32		147,298		24.20		0.52		1.57

		13		AZ		Baku		Muni/indu		32		40		180		493		15.65		83.82		21.40		5.52		396,410		20.72		1.18		5.04

		14		AZ		Baku		Off-shore		39		43		0		6		0.19		249.99		25.02		6.04		0		199.96		100.74		705.15

		15		RUS		Astrahan		Muni/indu		12		98		180		199		6.33		65.32		12.41		3.45		366,090		17.42		0.40		1.68

		16		RUS		Machatschkala		Muni/indu		18		59		90		93		2.94		42.64		22.40		5.82		242,220		11.17		8.40		8.71

		17		KAZ		Aktau		Muni/indu		39		81		220		39		1.23		130.24		54.17		23.92		118,423		418.58		0.49		1.29

		18		KAZ		Flooded wells-W		Off-shore		48		107		270		6		0.19		0.00		0.00		0.00		0		200.00		0.00		0.00		NB: Load as 6

		19		KAZ		Flooded wells-N		Off-shore		36		115		180		6		0.19		0.00		0.00		0.00		0		200.00		0.00		0.00		NB: Load as 6

		20		TUR		Turkmenbashi		Industry		63		35		220		398		12.63		3.79		0.28		0.00		0		13.48		0.00		0.00

		21		TUR		Cheleken		Industry		57		41		220		0		0.01		350.00		25.00		6.00		0		200.00		100.00		700.00

		22		IRA		Guijan		Muni/indu		30		10		0		125		3.96		124.79		30.09		7.99		997,686		29.95		1.00		2.99

		23		IRA		Mazandaran		Municipality		55		2		0		94		2.99		125.00		30.00		8.00		1,000,000		30.00		1.00		3.00





Industries future

		Industries

		Future																		Hydro-

								Q		Q		BOD		Total-N		Total-P		E.Coli		Carbon		Hg		Cd		E.Coli

		Country		City				m3/yr		10^6 m3/yr		ton/yr		ton/yr		ton/yr		10^12 C/yr		ton/yr		kg/yr		kg/yr		C/100 ml

		AZ		Baku Area

				Industries				78614628		79		399		133		8.4		0.20		786		40		200		1.00E+06

		AZ		Baku Area

				Oil off shore				5956200		6		298		101		24		0.00		60		100		600		0.00E+00

		AZ		Sumgayit

				Industries				67694000		68		154		17.6		17.6		0.00		662		0		0		0.00E+00

		RUS		Machatschkala

				Industries				600000		1		30		3		3		0.00		6		6		60		0.00E+00

		RUS		Astrachan

				Industries				118363000		118		380		91		50		25.00		118		0		100		1.00E+06

		KAZ		Aktau				16100000		16		4224		1606		803		0.00		1600		0		0		0.00E+00

				Industries

		TUR		Turkmenbashi

				Industries				398430000		398		225.5		74.3		0.91		0.52		1852		0		0		1.00E+06

		TUR		Cheleken

				off shore				200000		0		10		3.4		0.8		0.00		2		4		20		0.00E+00

		IRA		Guilan				311000		0		0.9		20.4		1.2		0.07		3		0		0		1.00E+06

				Industries

		Total						686268828		686		5721.4		2049.7		909		25.79		5089		150		980





Industries present

		Industries

		Present																		Hydro-

								Q		Q		BOD		Total-N		Total-P		E.Coli		Carbon		Hg		Cd		E.Coli

		Country		City				m3/yr		10^6 m3/yr		ton/yr		ton/yr		ton/yr		10^12 C/yr		ton/yr		kg/yr		kg/yr		C/100 ml

		AZ		Baku Area

				Industries				78614628		79		12235		190		18		1		3034		205		1440		1.00E+06

		AZ		Baku Area

				Oil off shore				5956200		6		1489		149		36		0		1191		600		4200		0.00E+00

		AZ		Sumgayit

				Industries				67694000		68		1348		20		20		0		1210		0		0		0.00E+00

		RUS		Machatschkala

				Industries				600000		1		120		12		12		0		18		700		600		0.00E+00

		RUS		Astrachan

				Industries				118363000		118		3784		123		64		92		1244		0		100		1.00E+06

		KAZ		Aktau				16100000		16		4224		1606		803		0		16060		0		0		0.00E+00

				Industries

		TUR		Turkmenbashi

				Industries				398430000		398		1512		112		0.91		1		5372		0		0		1.00E+06

		TUR		Cheleken

				off shore				200000		0		70		5		1.2		0		40		20		140		0.00E+00

		IRA		Guilan				311000		0		13		21		1.2		220		3		0		0		1.00E+06

				Industries

		Total						686268828		686		24795		2238		956		314		28172		1525		6480





Municipalities future

		Municipalities

		Future:

						Outlet		Outlet		Outlet		Outlet		Outlet		Outlet		Outlet

				Flow		BOD		Total-N		Total-P		E. Coli		HC		Hg		Cd

				Yearly		Yearly		Yearly		Yearly		Yearly		Yearly		Yearly		Yearly

		Country		106 m3		tonnes		tonnes		tonnes		1012 count		tonnes		kg		kg

		AZ

		Sumgayit		74		1,108		1,478		369		574		369		59		148

		Baku		415		6,223		8,297		2,074		5,750		2,074		332		830

		RUS

		Astrahan		81		1,217		1,622		406		2,028		406		65		162

		Machatschkala		92		1,380		1,840		460		2,300		460		74		184

		KAZ		23		342		456		114		570		114		18		46

		TUR		0		0		0		0		0		0		0		0

		IRA

		Gilan		125		1,869		2,491		623		3,114		623		100		249

		Mazandaran		94		1,416		1,889		472		2,361		472		76		189

		Total Caspian Sea		904		13,555		18,073		4,518		16,697		4,518		723		1,807





Municipalities present

				Municipalities

		Present:

								Outlet		Outlet		Outlet		Outlet		Outlet		Outlet		Outlet

						Flow		BOD		Total-N		Total-P		E. Coli		HC		Hg		Cd

						Yearly		Yearly		Yearly		Yearly		Yearly		Yearly		Yearly		Yearly

				Country		106 m3		tonnes		tonnes		tonnes		1012 count		tonnes		kg		kg

				AZ

				Sumgayit		74		9,235		2,216		591		208,541		2,216		74		222

				Baku		415		29,129		10,368		2,708		1,956,107		7,192		376		1,049

				RUS

				Astrahan		81		9,247		2,352		625		730,203		2,231		79		235

				Machatschkala		92		3,827		2,062		527		224,247		1,016		78		206

				KAZ		23		844		502		128		46,081		228		19		50

				TUR		0		0		0		0		0		0		0		0

				IRA

				Gilan		125		15,571		3,737		997		1,245,672		3,737		125		374

				Mazandaran		94		11,804		2,833		755		944,328		2,833		94		283

				Total Caspian Sea		904		79,657		24,071		6,330		5,355,180		19,453		845		2,419





Total Load

		Total Pollutant loading to the Caspian Sea

		Present situation

				BOD		Nitrogen		Phosphorus		E.Coli		Oil		Hg		Cd

		Sources		Tonnes/y		Tonnes/y		Tonnes/y		10^12 C/y		Tonnes/y		Kg/y		Kg/y

		Rivers		641,000		827,000		88,000		145,000,000		75,000		14,000		141,000

		Municipalities		80,000		24,000		6,000		5,000,000		19,000		1,000		2,000

		Industries		25,000		2,000		1,000		0		28,000		2,000		6,000

		Atmosphere		0		39,000		800		0		350		0		0

		Total		746,000		892,000		95,800		150,000,000		122,350		17,000		149,000

		Future situation

				BOD		Nitrogen		Phosphorus		E.Coli		Oil		Hg		Cd

		Sources		Tonnes/y		Tonnes/y		Tonnes/y		10^12 C/y		Tonnes/y		Kg/y		Kg/y

		Rivers		385,000		620,000		79,000		58,000,000		70,000		7,000		71,000

		Municipalities		14,000		18,000		5,000		17,000		5,000		1,000		2,000

		Industries		6,000		2,000		1,000		0		5,000		200		1,000

		Atmosphere		0		39,000		800		0		350		0		0

		Total		405,000		679,000		85,800		58,017,000		80,350		8,200		74,000
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		Rivers

		Future

				Country		River		Flow		BOD		BOD		Tot-N		Tot-N		Tot-P		Tot-P		E.Coli		E.Coli		HC		HC		Hg		Hg		Cd		Cd

								cu km/y		mg/l		tonnes/y		mg/l		tonnes/y		mg/l		tonnes/y		C/100 ml		10^12 C/y		mg/l		tonnes/y		my-g/l		Kg/y		my-g/l		Kg/y

				Azerbaijan

						Kura		16.80		1.43		23933		1.18		19839		0.06		1058		20800		3494400		0.05		789		0.03		420		0.25		4199

						other		1.40		0.68		945		0.26		367		0.05		63		4400		61600		0.02		33		0.03		35		0.25		350

				I. R. Iran

						all		10.10		1.75		17644		0.38		3786		0.05		545		400		40400		0.02		237		0.01		50		0.03		252

				Kazakhstan

						Ural		8.10		1.85		14940		0.51		4099		0.05		437		20800		1684800		0.09		761		0.03		202		0.25		2024

						other		1.70		1.89		3212		0.32		542		0.04		61		4400		74800		0.09		160		0.03		42		0.25		425

				Russian Federation

						Volga		237.00		1.28		302082		2.34		555297		0.31		72500		20800		49296000		0.28		66813		0.03		5923		0.25		59232

						Sulak		4.50		1.28		5736		2.34		10544		0.31		1377		20800		936000		0.09		423		0.03		112		0.25		1125

						terek		7.40		1.28		9432		2.34		17338		0.31		2264		20800		1539200		0.09		695		0.03		185		0.25		1849

						Samur		2.70		1.28		3441		2.34		6326		0.31		826		20800		561600		0.09		254		0.03		67		0.25		675

						others		0.00		0.00		0		0.00		0		0.00		0		0		0		0.09		0		0.03		0		0.25		0

				Turkmenistan

						all		2.10		1.50		3149		0.94		1968		0.05		94		20800		436800		0.09		197		0.03		52		0.25		525

				Total				292				384513				620107				79225				58125600				70363				7091				70656





		Rivers

		Present

				Country		River		Flow		BOD		BOD		Tot-N		Tot-N		Tot-P		Tot-P		E.Coli		E.Coli		HC		HC		Hg		Hg		Cd		Cd

								cu km/y		mg/l		tonnes/y		mg/l		tonnes/y		mg/l		tonnes/y		C/100 ml		10^12 C/y		mg/l		tonnes/y		my-g/l		Kg/y		my-g/l		Kg/y

				Azerbaijan

						Kura		16.80		2.38		39888		1.58		26452		0.07		1176		52000		8736000		0.050		840		0.05		840		0.50		8397

						other		1.40		1.13		1575		0.35		490		0.05		70		11000		154000		0.025		35		0.05		70		0.50		700

				I. R. Iran

						all		10.10		2.91		29407		0.50		5048		0.06		606		1000		101000		0.025		252		0.01		101		0.05		505

				Kazakhstan

						Ural		8.10		3.08		24900		0.68		5466		0.06		486		52000		4212000		0.100		810		0.05		405		0.50		4049

						other		1.70		3.15		5353		0.43		722		0.04		68		11000		187000		0.100		170		0.05		85		0.50		850

				Russian Federation

						Volga		237.00		2.13		503469		3.13		740396		0.34		80555		52000		123240000		0.300		71078		0.05		11846		0.50		118463

						Sulak		4.50		2.13		9560		3.13		14058		0.34		1530		52000		2340000		0.100		450		0.05		225		0.50		2249

						terek		7.40		2.13		15720		3.13		23118		0.34		2515		52000		3848000		0.100		740		0.05		370		0.50		3699

						Samur		2.70		2.13		5736		3.13		8435		0.34		918		52000		1404000		0.100		270		0.05		135		0.50		1350

						others		0.00		0.00		0		0.00		0		0.00		0		0		0		0.100		0		0.05		0		0.50		0

				Turkmenistan

						all		2.10		2.50		5248		1.25		2624		0.05		105		52000		1092000		0.100		210		0.05		105		0.50		1050

				Total				292				640856				826810				88028				145314000				74854				14182				141311
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		MIKE 21 DEMONSTRATION MODEL

		SOURCES

																Flow		Flow		BOD		Tot-N		Tot-P		E.Coli		HC		Hg		Cd

		No.		Country		Name		Type		X-coor		Y-coor		Direction		10^6 m3/yr		m3/s		mg/l		mg/l		mg/l		C/100 ml		mg/l		my-g/l		my-g/l

		1		RUS		Volga		River		20		103		110		237000		7515.22		2.13		3.13		0.34		52,000		0.30		0.05		0.50

		2		KAZ		Ural		River		50		110		180		8100		256.85		3.08		0.68		0.06		52,000		0.10		0.05		0.50

		3		KAZ		Other		River		48		102		270		1700		53.91		3.15		0.43		0.04		11,000		0.10		0.05		0.50

		4		RUS		Terek		River		9		75		90		7400		234.65		2.13		3.13		0.34		52,000		0.10		0.05		0.50

		5		RUS		Sulak		River		10		69		90		4500		142.69		2.13		3.13		0.34		52,000		0.10		0.05		0.50

		6		AZ		Kura		River		30		37		90		16800		532.72		2.38		1.58		0.07		52,000		0.05		0.05		0.50

		7		AZ		Other		River		27		48		90		1400		44.39		1.13		0.35		0.05		11,000		0.03		0.05		0.50

		8		IRA		South-W		River		35		9		0		5050		160.13		2.91		0.50		0.06		1,000		0.03		0.01		0.05

		9		IRA		South-E		River		52		2		0		5050		160.13		2.91		0.50		0.06		1,000		0.03		0.01		0.05

		10		TUR		West		River		53		62		270		2100		66.59		2.50		1.25		0.05		52,000		0.10		0.05		0.50

		11		RUS		Samur		River		24		52		90		2700		85.62		2.13		3.13		0.34		52,000		0.10		0.05		0.50

		12		AZ		Sumgait		Muni/indu		29		45		0		142		4.49		74.75		15.80		4.32		147,298		24.20		0.52		1.57

		13		AZ		Baku		Muni/indu		32		40		180		493		15.65		83.82		21.40		5.52		396,410		20.72		1.18		5.04

		14		AZ		Baku		Off-shore		39		43		0		6		0.19		249.99		25.02		6.04		0		199.96		100.74		705.15

		15		RUS		Astrahan		Muni/indu		12		98		180		199		6.33		65.32		12.41		3.45		366,090		17.42		0.40		1.68

		16		RUS		Machatschkala		Muni/indu		18		59		90		93		2.94		42.64		22.40		5.82		242,220		11.17		8.40		8.71

		17		KAZ		Aktau		Muni/indu		39		81		220		39		1.23		130.24		54.17		23.92		118,423		418.58		0.49		1.29

		18		KAZ		Flooded wells-W		Off-shore		48		107		270		6		0.19		0.00		0.00		0.00		0		200.00		0.00		0.00		NB: Load as 6

		19		KAZ		Flooded wells-N		Off-shore		36		115		180		6		0.19		0.00		0.00		0.00		0		200.00		0.00		0.00		NB: Load as 6

		20		TUR		Turkmenbashi		Industry		63		35		220		398		12.63		3.79		0.28		0.00		0		13.48		0.00		0.00

		21		TUR		Cheleken		Industry		57		41		220		0		0.01		350.00		25.00		6.00		0		200.00		100.00		700.00

		22		IRA		Guijan		Muni/indu		30		10		0		125		3.96		124.79		30.09		7.99		997,686		29.95		1.00		2.99

		23		IRA		Mazandaran		Municipality		55		2		0		94		2.99		125.00		30.00		8.00		1,000,000		30.00		1.00		3.00





Industries future

		Industries

		Future																		Hydro-

								Q		Q		BOD		Total-N		Total-P		E.Coli		Carbon		Hg		Cd		E.Coli

		Country		City				m3/yr		10^6 m3/yr		ton/yr		ton/yr		ton/yr		10^12 C/yr		ton/yr		kg/yr		kg/yr		C/100 ml

		AZ		Baku Area

				Industries				78614628		79		399		133		8.4		0.20		786		40		200		1.00E+06

		AZ		Baku Area

				Oil off shore				5956200		6		298		101		24		0.00		60		100		600		0.00E+00

		AZ		Sumgayit

				Industries				67694000		68		154		17.6		17.6		0.00		662		0		0		0.00E+00

		RUS		Machatschkala

				Industries				600000		1		30		3		3		0.00		6		6		60		0.00E+00

		RUS		Astrachan

				Industries				118363000		118		380		91		50		25.00		118		0		100		1.00E+06

		KAZ		Aktau				16100000		16		4224		1606		803		0.00		1600		0		0		0.00E+00

				Industries

		TUR		Turkmenbashi

				Industries				398430000		398		225.5		74.3		0.91		0.52		1852		0		0		1.00E+06

		TUR		Cheleken

				off shore				200000		0		10		3.4		0.8		0.00		2		4		20		0.00E+00

		IRA		Guilan				311000		0		0.9		20.4		1.2		0.07		3		0		0		1.00E+06

				Industries

		Total						686268828		686		5721.4		2049.7		909		25.79		5089		150		980





Industries present

		Industries

		Present																		Hydro-

								Q		Q		BOD		Total-N		Total-P		E.Coli		Carbon		Hg		Cd		E.Coli

		Country		City				m3/yr		10^6 m3/yr		ton/yr		ton/yr		ton/yr		10^12 C/yr		ton/yr		kg/yr		kg/yr		C/100 ml

		AZ		Baku Area

				Industries				78614628		79		12235		190		18		1		3034		205		1440		1.00E+06

		AZ		Baku Area

				Oil off shore				5956200		6		1489		149		36		0		1191		600		4200		0.00E+00

		AZ		Sumgayit

				Industries				67694000		68		1348		20		20		0		1210		0		0		0.00E+00

		RUS		Machatschkala

				Industries				600000		1		120		12		12		0		18		700		600		0.00E+00

		RUS		Astrachan

				Industries				118363000		118		3784		123		64		92		1244		0		100		1.00E+06

		KAZ		Aktau				16100000		16		4224		1606		803		0		16060		0		0		0.00E+00

				Industries

		TUR		Turkmenbashi

				Industries				398430000		398		1512		112		0.91		1		5372		0		0		1.00E+06

		TUR		Cheleken

				off shore				200000		0		70		5		1.2		0		40		20		140		0.00E+00

		IRA		Guilan				311000		0		13		21		1.2		220		3		0		0		1.00E+06

				Industries

		Total						686268828		686		24795		2238		956		314		28172		1525		6480





Municipalities future

		Municipalities

		Future:

						Outlet		Outlet		Outlet		Outlet		Outlet		Outlet		Outlet

				Flow		BOD		Total-N		Total-P		E. Coli		HC		Hg		Cd

				Yearly		Yearly		Yearly		Yearly		Yearly		Yearly		Yearly		Yearly

		Country		106 m3		tonnes		tonnes		tonnes		1012 count		tonnes		kg		kg

		AZ

		Sumgayit		74		1,108		1,478		369		574		369		59		148

		Baku		415		6,223		8,297		2,074		5,750		2,074		332		830

		RUS

		Astrahan		81		1,217		1,622		406		2,028		406		65		162

		Machatschkala		92		1,380		1,840		460		2,300		460		74		184

		KAZ		23		342		456		114		570		114		18		46

		TUR		0		0		0		0		0		0		0		0

		IRA

		Gilan		125		1,869		2,491		623		3,114		623		100		249

		Mazandaran		94		1,416		1,889		472		2,361		472		76		189

		Total Caspian Sea		904		13,555		18,073		4,518		16,697		4,518		723		1,807





Municipalities present

				Municipalities

		Present:

								Outlet		Outlet		Outlet		Outlet		Outlet		Outlet		Outlet

						Flow		BOD		Total-N		Total-P		E. Coli		HC		Hg		Cd

						Yearly		Yearly		Yearly		Yearly		Yearly		Yearly		Yearly		Yearly

				Country		106 m3		tonnes		tonnes		tonnes		1012 count		tonnes		kg		kg

				AZ

				Sumgayit		74		9,235		2,216		591		208,541		2,216		74		222

				Baku		415		29,129		10,368		2,708		1,956,107		7,192		376		1,049

				RUS

				Astrahan		81		9,247		2,352		625		730,203		2,231		79		235

				Machatschkala		92		3,827		2,062		527		224,247		1,016		78		206

				KAZ		23		844		502		128		46,081		228		19		50

				TUR		0		0		0		0		0		0		0		0

				IRA

				Gilan		125		15,571		3,737		997		1,245,672		3,737		125		374

				Mazandaran		94		11,804		2,833		755		944,328		2,833		94		283

				Total Caspian Sea		904		79,657		24,071		6,330		5,355,180		19,453		845		2,419





Total Load

		Total Pollutant loading to the Caspian Sea

		Present situation

				BOD		Nitrogen		Phosphorus		E.Coli		Oil		Hg		Cd

		Sources		Tonnes/y		Tonnes/y		Tonnes/y		10^12 C/y		Tonnes/y		Kg/y		Kg/y

		Rivers		641,000		827,000		88,000		145,000,000		75,000		14,000		141,000

		Municipalities		80,000		24,000		6,000		5,000,000		19,000		1,000		2,000

		Industries		25,000		2,000		1,000		0		28,000		2,000		6,000

		Atmosphere		0		39,000		800		0		350		0		0

		Total		746,000		892,000		95,800		150,000,000		122,350		17,000		149,000

		Future situation

				BOD		Nitrogen		Phosphorus		E.Coli		Oil		Hg		Cd

		Sources		Tonnes/y		Tonnes/y		Tonnes/y		10^12 C/y		Tonnes/y		Kg/y		Kg/y

		Rivers		385,000		620,000		79,000		58,000,000		70,000		7,000		71,000

		Municipalities		14,000		18,000		5,000		17,000		5,000		1,000		2,000

		Industries		6,000		2,000		1,000		0		5,000		200		1,000

		Atmosphere		0		39,000		800		0		350		0		0

		Total		405,000		679,000		85,800		58,017,000		80,350		8,200		74,000
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		Rivers

		Future

				Country		River		Flow		BOD		BOD		Tot-N		Tot-N		Tot-P		Tot-P		E.Coli		E.Coli		HC		HC		Hg		Hg		Cd		Cd

								cu km/y		mg/l		tonnes/y		mg/l		tonnes/y		mg/l		tonnes/y		C/100 ml		10^12 C/y		mg/l		tonnes/y		my-g/l		Kg/y		my-g/l		Kg/y

				Azerbaijan

						Kura		16.80		1.43		23933		1.18		19839		0.06		1058		20800		3494400		0.05		789		0.03		420		0.25		4199

						other		1.40		0.68		945		0.26		367		0.05		63		4400		61600		0.02		33		0.03		35		0.25		350

				I. R. Iran

						all		10.10		1.75		17644		0.38		3786		0.05		545		400		40400		0.02		237		0.01		50		0.03		252

				Kazakhstan

						Ural		8.10		1.85		14940		0.51		4099		0.05		437		20800		1684800		0.09		761		0.03		202		0.25		2024

						other		1.70		1.89		3212		0.32		542		0.04		61		4400		74800		0.09		160		0.03		42		0.25		425

				Russian Federation

						Volga		237.00		1.28		302082		2.34		555297		0.31		72500		20800		49296000		0.28		66813		0.03		5923		0.25		59232

						Sulak		4.50		1.28		5736		2.34		10544		0.31		1377		20800		936000		0.09		423		0.03		112		0.25		1125

						terek		7.40		1.28		9432		2.34		17338		0.31		2264		20800		1539200		0.09		695		0.03		185		0.25		1849

						Samur		2.70		1.28		3441		2.34		6326		0.31		826		20800		561600		0.09		254		0.03		67		0.25		675

						others		0.00		0.00		0		0.00		0		0.00		0		0		0		0.09		0		0.03		0		0.25		0

				Turkmenistan

						all		2.10		1.50		3149		0.94		1968		0.05		94		20800		436800		0.09		197		0.03		52		0.25		525

				Total				292				384513				620107				79225				58125600				70363				7091				70656





		Rivers

		Present

				Country		River		Flow		BOD		BOD		Tot-N		Tot-N		Tot-P		Tot-P		E.Coli		E.Coli		HC		HC		Hg		Hg		Cd		Cd

								cu km/y		mg/l		tonnes/y		mg/l		tonnes/y		mg/l		tonnes/y		C/100 ml		10^12 C/y		mg/l		tonnes/y		my-g/l		Kg/y		my-g/l		Kg/y

				Azerbaijan

						Kura		16.80		2.38		39888		1.58		26452		0.07		1176		52000		8736000		0.050		840		0.05		840		0.50		8397

						other		1.40		1.13		1575		0.35		490		0.05		70		11000		154000		0.025		35		0.05		70		0.50		700

				I. R. Iran

						all		10.10		2.91		29407		0.50		5048		0.06		606		1000		101000		0.025		252		0.01		101		0.05		505

				Kazakhstan

						Ural		8.10		3.08		24900		0.68		5466		0.06		486		52000		4212000		0.100		810		0.05		405		0.50		4049

						other		1.70		3.15		5353		0.43		722		0.04		68		11000		187000		0.100		170		0.05		85		0.50		850

				Russian Federation

						Volga		237.00		2.13		503469		3.13		740396		0.34		80555		52000		123240000		0.300		71078		0.05		11846		0.50		118463

						Sulak		4.50		2.13		9560		3.13		14058		0.34		1530		52000		2340000		0.100		450		0.05		225		0.50		2249

						terek		7.40		2.13		15720		3.13		23118		0.34		2515		52000		3848000		0.100		740		0.05		370		0.50		3699

						Samur		2.70		2.13		5736		3.13		8435		0.34		918		52000		1404000		0.100		270		0.05		135		0.50		1350

						others		0.00		0.00		0		0.00		0		0.00		0		0		0		0.100		0		0.05		0		0.50		0

				Turkmenistan

						all		2.10		2.50		5248		1.25		2624		0.05		105		52000		1092000		0.100		210		0.05		105		0.50		1050

				Total				292				640856				826810				88028				145314000				74854				14182				141311
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		MIKE 21 DEMONSTRATION MODEL

		SOURCES

																Flow		Flow		BOD		Tot-N		Tot-P		E.Coli		HC		Hg		Cd

		No.		Country		Name		Type		X-coor		Y-coor		Direction		10^6 m3/yr		m3/s		mg/l		mg/l		mg/l		C/100 ml		mg/l		my-g/l		my-g/l

		1		RUS		Volga		River		20		103		110		237000		7515.22		2.13		3.13		0.34		52,000		0.30		0.05		0.50

		2		KAZ		Ural		River		50		110		180		8100		256.85		3.08		0.68		0.06		52,000		0.10		0.05		0.50

		3		KAZ		Other		River		48		102		270		1700		53.91		3.15		0.43		0.04		11,000		0.10		0.05		0.50

		4		RUS		Terek		River		9		75		90		7400		234.65		2.13		3.13		0.34		52,000		0.10		0.05		0.50

		5		RUS		Sulak		River		10		69		90		4500		142.69		2.13		3.13		0.34		52,000		0.10		0.05		0.50

		6		AZ		Kura		River		30		37		90		16800		532.72		2.38		1.58		0.07		52,000		0.05		0.05		0.50

		7		AZ		Other		River		27		48		90		1400		44.39		1.13		0.35		0.05		11,000		0.03		0.05		0.50

		8		IRA		South-W		River		35		9		0		5050		160.13		2.91		0.50		0.06		1,000		0.03		0.01		0.05

		9		IRA		South-E		River		52		2		0		5050		160.13		2.91		0.50		0.06		1,000		0.03		0.01		0.05

		10		TUR		West		River		53		62		270		2100		66.59		2.50		1.25		0.05		52,000		0.10		0.05		0.50

		11		RUS		Samur		River		24		52		90		2700		85.62		2.13		3.13		0.34		52,000		0.10		0.05		0.50

		12		AZ		Sumgait		Muni/indu		29		45		0		142		4.49		74.75		15.80		4.32		147,298		24.20		0.52		1.57

		13		AZ		Baku		Muni/indu		32		40		180		493		15.65		83.82		21.40		5.52		396,410		20.72		1.18		5.04

		14		AZ		Baku		Off-shore		39		43		0		6		0.19		249.99		25.02		6.04		0		199.96		100.74		705.15

		15		RUS		Astrahan		Muni/indu		12		98		180		199		6.33		65.32		12.41		3.45		366,090		17.42		0.40		1.68

		16		RUS		Machatschkala		Muni/indu		18		59		90		93		2.94		42.64		22.40		5.82		242,220		11.17		8.40		8.71

		17		KAZ		Aktau		Muni/indu		39		81		220		39		1.23		130.24		54.17		23.92		118,423		418.58		0.49		1.29

		18		KAZ		Flooded wells-W		Off-shore		48		107		270		6		0.19		0.00		0.00		0.00		0		200.00		0.00		0.00		NB: Load as 6

		19		KAZ		Flooded wells-N		Off-shore		36		115		180		6		0.19		0.00		0.00		0.00		0		200.00		0.00		0.00		NB: Load as 6

		20		TUR		Turkmenbashi		Industry		63		35		220		398		12.63		3.79		0.28		0.00		0		13.48		0.00		0.00

		21		TUR		Cheleken		Industry		57		41		220		0		0.01		350.00		25.00		6.00		0		200.00		100.00		700.00

		22		IRA		Guijan		Muni/indu		30		10		0		125		3.96		124.79		30.09		7.99		997,686		29.95		1.00		2.99

		23		IRA		Mazandaran		Municipality		55		2		0		94		2.99		125.00		30.00		8.00		1,000,000		30.00		1.00		3.00





Industries future

		Industries

		Future																		Hydro-

								Q		Q		BOD		Total-N		Total-P		E.Coli		Carbon		Hg		Cd		E.Coli

		Country		City				m3/yr		10^6 m3/yr		ton/yr		ton/yr		ton/yr		10^12 C/yr		ton/yr		kg/yr		kg/yr		C/100 ml

		AZ		Baku Area

				Industries				78614628		79		399		133		8.4		0.20		786		40		200		1.00E+06

		AZ		Baku Area

				Oil off shore				5956200		6		298		101		24		0.00		60		100		600		0.00E+00

		AZ		Sumgayit

				Industries				67694000		68		154		17.6		17.6		0.00		662		0		0		0.00E+00

		RUS		Machatschkala

				Industries				600000		1		30		3		3		0.00		6		6		60		0.00E+00

		RUS		Astrachan

				Industries				118363000		118		380		91		50		25.00		118		0		100		1.00E+06

		KAZ		Aktau				16100000		16		4224		1606		803		0.00		1600		0		0		0.00E+00

				Industries

		TUR		Turkmenbashi

				Industries				398430000		398		225.5		74.3		0.91		0.52		1852		0		0		1.00E+06

		TUR		Cheleken

				off shore				200000		0		10		3.4		0.8		0.00		2		4		20		0.00E+00

		IRA		Guilan				311000		0		0.9		20.4		1.2		0.07		3		0		0		1.00E+06

				Industries

		Total						686268828		686		5721.4		2049.7		909		25.79		5089		150		980





Industries present

		Industries

		Present																		Hydro-

								Q		Q		BOD		Total-N		Total-P		E.Coli		Carbon		Hg		Cd		E.Coli

		Country		City				m3/yr		10^6 m3/yr		ton/yr		ton/yr		ton/yr		10^12 C/yr		ton/yr		kg/yr		kg/yr		C/100 ml

		AZ		Baku Area

				Industries				78614628		79		12235		190		18		1		3034		205		1440		1.00E+06

		AZ		Baku Area

				Oil off shore				5956200		6		1489		149		36		0		1191		600		4200		0.00E+00

		AZ		Sumgayit

				Industries				67694000		68		1348		20		20		0		1210		0		0		0.00E+00

		RUS		Machatschkala

				Industries				600000		1		120		12		12		0		18		700		600		0.00E+00

		RUS		Astrachan

				Industries				118363000		118		3784		123		64		92		1244		0		100		1.00E+06

		KAZ		Aktau				16100000		16		4224		1606		803		0		16060		0		0		0.00E+00

				Industries

		TUR		Turkmenbashi

				Industries				398430000		398		1512		112		0.91		1		5372		0		0		1.00E+06

		TUR		Cheleken

				off shore				200000		0		70		5		1.2		0		40		20		140		0.00E+00

		IRA		Guilan				311000		0		13		21		1.2		220		3		0		0		1.00E+06

				Industries

		Total						686268828		686		24795		2238		956		314		28172		1525		6480





Municipalities future

		Municipalities

		Future:

						Outlet		Outlet		Outlet		Outlet		Outlet		Outlet		Outlet

				Flow		BOD		Total-N		Total-P		E. Coli		HC		Hg		Cd

				Yearly		Yearly		Yearly		Yearly		Yearly		Yearly		Yearly		Yearly

		Country		106 m3		tonnes		tonnes		tonnes		1012 count		tonnes		kg		kg

		AZ

		Sumgayit		74		1,108		1,478		369		574		369		59		148

		Baku		415		6,223		8,297		2,074		5,750		2,074		332		830

		RUS

		Astrahan		81		1,217		1,622		406		2,028		406		65		162

		Machatschkala		92		1,380		1,840		460		2,300		460		74		184

		KAZ		23		342		456		114		570		114		18		46

		TUR		0		0		0		0		0		0		0		0

		IRA

		Gilan		125		1,869		2,491		623		3,114		623		100		249

		Mazandaran		94		1,416		1,889		472		2,361		472		76		189

		Total Caspian Sea		904		13,555		18,073		4,518		16,697		4,518		723		1,807





Municipalities present

				Municipalities

		Present:

								Outlet		Outlet		Outlet		Outlet		Outlet		Outlet		Outlet

						Flow		BOD		Total-N		Total-P		E. Coli		HC		Hg		Cd

						Yearly		Yearly		Yearly		Yearly		Yearly		Yearly		Yearly		Yearly

				Country		106 m3		tonnes		tonnes		tonnes		1012 count		tonnes		kg		kg

				AZ

				Sumgayit		74		9,235		2,216		591		208,541		2,216		74		222

				Baku		415		29,129		10,368		2,708		1,956,107		7,192		376		1,049

				RUS

				Astrahan		81		9,247		2,352		625		730,203		2,231		79		235

				Machatschkala		92		3,827		2,062		527		224,247		1,016		78		206

				KAZ		23		844		502		128		46,081		228		19		50

				TUR		0		0		0		0		0		0		0		0

				IRA

				Gilan		125		15,571		3,737		997		1,245,672		3,737		125		374

				Mazandaran		94		11,804		2,833		755		944,328		2,833		94		283

				Total Caspian Sea		904		79,657		24,071		6,330		5,355,180		19,453		845		2,419





Total Load

		Total Pollutant loading to the Caspian Sea

		Present situation

				BOD		Nitrogen		Phosphorus		E.Coli		Oil		Hg		Cd

		Sources		Tonnes/y		Tonnes/y		Tonnes/y		10^12 C/y		Tonnes/y		Kg/y		Kg/y

		Rivers		641,000		827,000		88,000		145,000,000		75,000		14,000		141,000

		Municipalities		80,000		24,000		6,000		5,000,000		19,000		1,000		2,000

		Industries		25,000		2,000		1,000		0		28,000		2,000		6,000

		Atmosphere		0		39,000		800		0		350		0		0

		Total		746,000		892,000		95,800		150,000,000		122,350		17,000		149,000

		Future situation

				BOD		Nitrogen		Phosphorus		E.Coli		Oil		Hg		Cd

		Sources		Tonnes/y		Tonnes/y		Tonnes/y		10^12 C/y		Tonnes/y		Kg/y		Kg/y

		Rivers		385,000		620,000		79,000		58,000,000		70,000		7,000		71,000

		Municipalities		14,000		18,000		5,000		17,000		5,000		1,000		2,000

		Industries		6,000		2,000		1,000		0		5,000		200		1,000

		Atmosphere		0		39,000		800		0		350		0		0

		Total		405,000		679,000		85,800		58,017,000		80,350		8,200		74,000
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		Rivers

		Future

				Country		River		Flow		BOD		BOD		Tot-N		Tot-N		Tot-P		Tot-P		E.Coli		E.Coli		HC		HC		Hg		Hg		Cd		Cd

								cu km/y		mg/l		tonnes/y		mg/l		tonnes/y		mg/l		tonnes/y		C/100 ml		10^12 C/y		mg/l		tonnes/y		my-g/l		Kg/y		my-g/l		Kg/y

				Azerbaijan

						Kura		16.80		1.43		23933		1.18		19839		0.06		1058		20800		3494400		0.05		789		0.03		420		0.25		4199

						other		1.40		0.68		945		0.26		367		0.05		63		4400		61600		0.02		33		0.03		35		0.25		350

				I. R. Iran

						all		10.10		1.75		17644		0.38		3786		0.05		545		400		40400		0.02		237		0.01		50		0.03		252

				Kazakhstan

						Ural		8.10		1.85		14940		0.51		4099		0.05		437		20800		1684800		0.09		761		0.03		202		0.25		2024

						other		1.70		1.89		3212		0.32		542		0.04		61		4400		74800		0.09		160		0.03		42		0.25		425

				Russian Federation

						Volga		237.00		1.28		302082		2.34		555297		0.31		72500		20800		49296000		0.28		66813		0.03		5923		0.25		59232

						Sulak		4.50		1.28		5736		2.34		10544		0.31		1377		20800		936000		0.09		423		0.03		112		0.25		1125

						terek		7.40		1.28		9432		2.34		17338		0.31		2264		20800		1539200		0.09		695		0.03		185		0.25		1849

						Samur		2.70		1.28		3441		2.34		6326		0.31		826		20800		561600		0.09		254		0.03		67		0.25		675

						others		0.00		0.00		0		0.00		0		0.00		0		0		0		0.09		0		0.03		0		0.25		0

				Turkmenistan

						all		2.10		1.50		3149		0.94		1968		0.05		94		20800		436800		0.09		197		0.03		52		0.25		525

				Total				292				384513				620107				79225				58125600				70363				7091				70656





		Rivers

		Present

				Country		River		Flow		BOD		BOD		Tot-N		Tot-N		Tot-P		Tot-P		E.Coli		E.Coli		HC		HC		Hg		Hg		Cd		Cd

								cu km/y		mg/l		tonnes/y		mg/l		tonnes/y		mg/l		tonnes/y		C/100 ml		10^12 C/y		mg/l		tonnes/y		my-g/l		Kg/y		my-g/l		Kg/y

				Azerbaijan

						Kura		16.80		2.38		39888		1.58		26452		0.07		1176		52000		8736000		0.050		840		0.05		840		0.50		8397

						other		1.40		1.13		1575		0.35		490		0.05		70		11000		154000		0.025		35		0.05		70		0.50		700

				I. R. Iran

						all		10.10		2.91		29407		0.50		5048		0.06		606		1000		101000		0.025		252		0.01		101		0.05		505

				Kazakhstan

						Ural		8.10		3.08		24900		0.68		5466		0.06		486		52000		4212000		0.100		810		0.05		405		0.50		4049

						other		1.70		3.15		5353		0.43		722		0.04		68		11000		187000		0.100		170		0.05		85		0.50		850

				Russian Federation

						Volga		237.00		2.13		503469		3.13		740396		0.34		80555		52000		123240000		0.300		71078		0.05		11846		0.50		118463

						Sulak		4.50		2.13		9560		3.13		14058		0.34		1530		52000		2340000		0.100		450		0.05		225		0.50		2249

						terek		7.40		2.13		15720		3.13		23118		0.34		2515		52000		3848000		0.100		740		0.05		370		0.50		3699

						Samur		2.70		2.13		5736		3.13		8435		0.34		918		52000		1404000		0.100		270		0.05		135		0.50		1350

						others		0.00		0.00		0		0.00		0		0.00		0		0		0		0.100		0		0.05		0		0.50		0

				Turkmenistan

						all		2.10		2.50		5248		1.25		2624		0.05		105		52000		1092000		0.100		210		0.05		105		0.50		1050

				Total				292				640856				826810				88028				145314000				74854				14182				141311
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		MIKE 21 DEMONSTRATION MODEL

		SOURCES

																Flow		Flow		BOD		Tot-N		Tot-P		E.Coli		HC		Hg		Cd

		No.		Country		Name		Type		X-coor		Y-coor		Direction		10^6 m3/yr		m3/s		mg/l		mg/l		mg/l		C/100 ml		mg/l		my-g/l		my-g/l

		1		RUS		Volga		River		20		103		110		237000		7515.22		2.13		3.13		0.34		52,000		0.30		0.05		0.50

		2		KAZ		Ural		River		50		110		180		8100		256.85		3.08		0.68		0.06		52,000		0.10		0.05		0.50

		3		KAZ		Other		River		48		102		270		1700		53.91		3.15		0.43		0.04		11,000		0.10		0.05		0.50

		4		RUS		Terek		River		9		75		90		7400		234.65		2.13		3.13		0.34		52,000		0.10		0.05		0.50

		5		RUS		Sulak		River		10		69		90		4500		142.69		2.13		3.13		0.34		52,000		0.10		0.05		0.50

		6		AZ		Kura		River		30		37		90		16800		532.72		2.38		1.58		0.07		52,000		0.05		0.05		0.50

		7		AZ		Other		River		27		48		90		1400		44.39		1.13		0.35		0.05		11,000		0.03		0.05		0.50

		8		IRA		South-W		River		35		9		0		5050		160.13		2.91		0.50		0.06		1,000		0.03		0.01		0.05

		9		IRA		South-E		River		52		2		0		5050		160.13		2.91		0.50		0.06		1,000		0.03		0.01		0.05

		10		TUR		West		River		53		62		270		2100		66.59		2.50		1.25		0.05		52,000		0.10		0.05		0.50

		11		RUS		Samur		River		24		52		90		2700		85.62		2.13		3.13		0.34		52,000		0.10		0.05		0.50

		12		AZ		Sumgait		Muni/indu		29		45		0		142		4.49		74.75		15.80		4.32		147,298		24.20		0.52		1.57

		13		AZ		Baku		Muni/indu		32		40		180		493		15.65		83.82		21.40		5.52		396,410		20.72		1.18		5.04

		14		AZ		Baku		Off-shore		39		43		0		6		0.19		249.99		25.02		6.04		0		199.96		100.74		705.15

		15		RUS		Astrahan		Muni/indu		12		98		180		199		6.33		65.32		12.41		3.45		366,090		17.42		0.40		1.68

		16		RUS		Machatschkala		Muni/indu		18		59		90		93		2.94		42.64		22.40		5.82		242,220		11.17		8.40		8.71

		17		KAZ		Aktau		Muni/indu		39		81		220		39		1.23		130.24		54.17		23.92		118,423		418.58		0.49		1.29

		18		KAZ		Flooded wells-W		Off-shore		48		107		270		6		0.19		0.00		0.00		0.00		0		200.00		0.00		0.00		NB: Load as 6

		19		KAZ		Flooded wells-N		Off-shore		36		115		180		6		0.19		0.00		0.00		0.00		0		200.00		0.00		0.00		NB: Load as 6

		20		TUR		Turkmenbashi		Industry		63		35		220		398		12.63		3.79		0.28		0.00		0		13.48		0.00		0.00

		21		TUR		Cheleken		Industry		57		41		220		0		0.01		350.00		25.00		6.00		0		200.00		100.00		700.00

		22		IRA		Guijan		Muni/indu		30		10		0		125		3.96		124.79		30.09		7.99		997,686		29.95		1.00		2.99

		23		IRA		Mazandaran		Municipality		55		2		0		94		2.99		125.00		30.00		8.00		1,000,000		30.00		1.00		3.00





Industries future

		Industries

		Future																		Hydro-

								Q		Q		BOD		Total-N		Total-P		E.Coli		Carbon		Hg		Cd		E.Coli

		Country		City				m3/yr		10^6 m3/yr		ton/yr		ton/yr		ton/yr		10^12 C/yr		ton/yr		kg/yr		kg/yr		C/100 ml

		AZ		Baku Area

				Industries				78614628		79		399		133		8.4		0.20		786		40		200		1.00E+06

		AZ		Baku Area

				Oil off shore				5956200		6		298		101		24		0.00		60		100		600		0.00E+00

		AZ		Sumgayit

				Industries				67694000		68		154		17.6		17.6		0.00		662		0		0		0.00E+00

		RUS		Machatschkala

				Industries				600000		1		30		3		3		0.00		6		6		60		0.00E+00

		RUS		Astrachan

				Industries				118363000		118		380		91		50		25.00		118		0		100		1.00E+06

		KAZ		Aktau				16100000		16		4224		1606		803		0.00		1600		0		0		0.00E+00

				Industries

		TUR		Turkmenbashi

				Industries				398430000		398		225.5		74.3		0.91		0.52		1852		0		0		1.00E+06

		TUR		Cheleken

				off shore				200000		0		10		3.4		0.8		0.00		2		4		20		0.00E+00

		IRA		Guilan				311000		0		0.9		20.4		1.2		0.07		3		0		0		1.00E+06

				Industries

		Total						686268828		686		5721.4		2049.7		909		25.79		5089		150		980





Industries present

		Industries

		Present																		Hydro-

								Q		Q		BOD		Total-N		Total-P		E.Coli		Carbon		Hg		Cd		E.Coli

		Country		City				m3/yr		10^6 m3/yr		ton/yr		ton/yr		ton/yr		10^12 C/yr		ton/yr		kg/yr		kg/yr		C/100 ml

		AZ		Baku Area

				Industries				78614628		79		12235		190		18		1		3034		205		1440		1.00E+06

		AZ		Baku Area

				Oil off shore				5956200		6		1489		149		36		0		1191		600		4200		0.00E+00

		AZ		Sumgayit

				Industries				67694000		68		1348		20		20		0		1210		0		0		0.00E+00

		RUS		Machatschkala

				Industries				600000		1		120		12		12		0		18		700		600		0.00E+00

		RUS		Astrachan

				Industries				118363000		118		3784		123		64		92		1244		0		100		1.00E+06

		KAZ		Aktau				16100000		16		4224		1606		803		0		16060		0		0		0.00E+00

				Industries

		TUR		Turkmenbashi

				Industries				398430000		398		1512		112		0.91		1		5372		0		0		1.00E+06

		TUR		Cheleken

				off shore				200000		0		70		5		1.2		0		40		20		140		0.00E+00

		IRA		Guilan				311000		0		13		21		1.2		220		3		0		0		1.00E+06

				Industries

		Total						686268828		686		24795		2238		956		314		28172		1525		6480





Municipalities future

		Municipalities

		Future:

						Outlet		Outlet		Outlet		Outlet		Outlet		Outlet		Outlet

				Flow		BOD		Total-N		Total-P		E. Coli		HC		Hg		Cd

				Yearly		Yearly		Yearly		Yearly		Yearly		Yearly		Yearly		Yearly

		Country		106 m3		tonnes		tonnes		tonnes		1012 count		tonnes		kg		kg

		AZ

		Sumgayit		74		1,108		1,478		369		574		369		59		148

		Baku		415		6,223		8,297		2,074		5,750		2,074		332		830

		RUS

		Astrahan		81		1,217		1,622		406		2,028		406		65		162

		Machatschkala		92		1,380		1,840		460		2,300		460		74		184

		KAZ		23		342		456		114		570		114		18		46

		TUR		0		0		0		0		0		0		0		0

		IRA

		Gilan		125		1,869		2,491		623		3,114		623		100		249

		Mazandaran		94		1,416		1,889		472		2,361		472		76		189

		Total Caspian Sea		904		13,555		18,073		4,518		16,697		4,518		723		1,807





Municipalities present

				Municipalities

		Present:

								Outlet		Outlet		Outlet		Outlet		Outlet		Outlet		Outlet

						Flow		BOD		Total-N		Total-P		E. Coli		HC		Hg		Cd

						Yearly		Yearly		Yearly		Yearly		Yearly		Yearly		Yearly		Yearly

				Country		106 m3		tonnes		tonnes		tonnes		1012 count		tonnes		kg		kg

				AZ

				Sumgayit		74		9,235		2,216		591		208,541		2,216		74		222

				Baku		415		29,129		10,368		2,708		1,956,107		7,192		376		1,049

				RUS

				Astrahan		81		9,247		2,352		625		730,203		2,231		79		235

				Machatschkala		92		3,827		2,062		527		224,247		1,016		78		206

				KAZ		23		844		502		128		46,081		228		19		50

				TUR		0		0		0		0		0		0		0		0

				IRA

				Gilan		125		15,571		3,737		997		1,245,672		3,737		125		374

				Mazandaran		94		11,804		2,833		755		944,328		2,833		94		283

				Total Caspian Sea		904		79,657		24,071		6,330		5,355,180		19,453		845		2,419





Total Load

		Total Pollutant loading to the Caspian Sea

		Present situation

				BOD		Nitrogen		Phosphorus		E.Coli		Oil		Hg		Cd

		Sources		Tonnes/y		Tonnes/y		Tonnes/y		10^12 C/y		Tonnes/y		Kg/y		Kg/y

		Rivers		641,000		827,000		88,000		145,000,000		75,000		14,000		141,000

		Municipalities		80,000		24,000		6,000		5,000,000		19,000		1,000		2,000

		Industries		25,000		2,000		1,000		0		28,000		2,000		6,000

		Atmosphere		0		39,000		800		0		350		0		0

		Total		746,000		892,000		95,800		150,000,000		122,350		17,000		149,000

		Future situation

				BOD		Nitrogen		Phosphorus		E.Coli		Oil		Hg		Cd

		Sources		Tonnes/y		Tonnes/y		Tonnes/y		10^12 C/y		Tonnes/y		Kg/y		Kg/y

		Rivers		385,000		620,000		79,000		58,000,000		70,000		7,000		71,000

		Municipalities		14,000		18,000		5,000		17,000		5,000		1,000		2,000

		Industries		6,000		2,000		1,000		0		5,000		200		1,000

		Atmosphere		0		39,000		800		0		350		0		0

		Total		405,000		679,000		85,800		58,017,000		80,350		8,200		74,000
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		Rivers

		Future

				Country		River		Flow		BOD		BOD		Tot-N		Tot-N		Tot-P		Tot-P		E.Coli		E.Coli		HC		HC		Hg		Hg		Cd		Cd

								cu km/y		mg/l		tonnes/y		mg/l		tonnes/y		mg/l		tonnes/y		C/100 ml		10^12 C/y		mg/l		tonnes/y		my-g/l		Kg/y		my-g/l		Kg/y

				Azerbaijan

						Kura		16.80		1.43		23933		1.18		19839		0.06		1058		20800		3494400		0.05		789		0.03		420		0.25		4199

						other		1.40		0.68		945		0.26		367		0.05		63		4400		61600		0.02		33		0.03		35		0.25		350

				I. R. Iran

						all		10.10		1.75		17644		0.38		3786		0.05		545		400		40400		0.02		237		0.01		50		0.03		252

				Kazakhstan

						Ural		8.10		1.85		14940		0.51		4099		0.05		437		20800		1684800		0.09		761		0.03		202		0.25		2024

						other		1.70		1.89		3212		0.32		542		0.04		61		4400		74800		0.09		160		0.03		42		0.25		425

				Russian Federation

						Volga		237.00		1.28		302082		2.34		555297		0.31		72500		20800		49296000		0.28		66813		0.03		5923		0.25		59232

						Sulak		4.50		1.28		5736		2.34		10544		0.31		1377		20800		936000		0.09		423		0.03		112		0.25		1125

						terek		7.40		1.28		9432		2.34		17338		0.31		2264		20800		1539200		0.09		695		0.03		185		0.25		1849

						Samur		2.70		1.28		3441		2.34		6326		0.31		826		20800		561600		0.09		254		0.03		67		0.25		675

						others		0.00		0.00		0		0.00		0		0.00		0		0		0		0.09		0		0.03		0		0.25		0

				Turkmenistan

						all		2.10		1.50		3149		0.94		1968		0.05		94		20800		436800		0.09		197		0.03		52		0.25		525

				Total				292				384513				620107				79225				58125600				70363				7091				70656





		Rivers

		Present

				Country		River		Flow		BOD		BOD		Tot-N		Tot-N		Tot-P		Tot-P		E.Coli		E.Coli		HC		HC		Hg		Hg		Cd		Cd

								cu km/y		mg/l		tonnes/y		mg/l		tonnes/y		mg/l		tonnes/y		C/100 ml		10^12 C/y		mg/l		tonnes/y		my-g/l		Kg/y		my-g/l		Kg/y

				Azerbaijan

						Kura		16.80		2.38		39888		1.58		26452		0.07		1176		52000		8736000		0.050		840		0.05		840		0.50		8397

						other		1.40		1.13		1575		0.35		490		0.05		70		11000		154000		0.025		35		0.05		70		0.50		700

				I. R. Iran

						all		10.10		2.91		29407		0.50		5048		0.06		606		1000		101000		0.025		252		0.01		101		0.05		505

				Kazakhstan

						Ural		8.10		3.08		24900		0.68		5466		0.06		486		52000		4212000		0.100		810		0.05		405		0.50		4049

						other		1.70		3.15		5353		0.43		722		0.04		68		11000		187000		0.100		170		0.05		85		0.50		850

				Russian Federation

						Volga		237.00		2.13		503469		3.13		740396		0.34		80555		52000		123240000		0.300		71078		0.05		11846		0.50		118463

						Sulak		4.50		2.13		9560		3.13		14058		0.34		1530		52000		2340000		0.100		450		0.05		225		0.50		2249

						terek		7.40		2.13		15720		3.13		23118		0.34		2515		52000		3848000		0.100		740		0.05		370		0.50		3699

						Samur		2.70		2.13		5736		3.13		8435		0.34		918		52000		1404000		0.100		270		0.05		135		0.50		1350

						others		0.00		0.00		0		0.00		0		0.00		0		0		0		0.100		0		0.05		0		0.50		0

				Turkmenistan

						all		2.10		2.50		5248		1.25		2624		0.05		105		52000		1092000		0.100		210		0.05		105		0.50		1050

				Total				292				640856				826810				88028				145314000				74854				14182				141311
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		MIKE 21 DEMONSTRATION MODEL

		SOURCES

																Flow		Flow		BOD		Tot-N		Tot-P		E.Coli		HC		Hg		Cd

		No.		Country		Name		Type		X-coor		Y-coor		Direction		10^6 m3/yr		m3/s		mg/l		mg/l		mg/l		C/100 ml		mg/l		my-g/l		my-g/l

		1		RUS		Volga		River		20		103		110		237000		7515.22		2.13		3.13		0.34		52,000		0.30		0.05		0.50

		2		KAZ		Ural		River		50		110		180		8100		256.85		3.08		0.68		0.06		52,000		0.10		0.05		0.50

		3		KAZ		Other		River		48		102		270		1700		53.91		3.15		0.43		0.04		11,000		0.10		0.05		0.50

		4		RUS		Terek		River		9		75		90		7400		234.65		2.13		3.13		0.34		52,000		0.10		0.05		0.50

		5		RUS		Sulak		River		10		69		90		4500		142.69		2.13		3.13		0.34		52,000		0.10		0.05		0.50

		6		AZ		Kura		River		30		37		90		16800		532.72		2.38		1.58		0.07		52,000		0.05		0.05		0.50

		7		AZ		Other		River		27		48		90		1400		44.39		1.13		0.35		0.05		11,000		0.03		0.05		0.50

		8		IRA		South-W		River		35		9		0		5050		160.13		2.91		0.50		0.06		1,000		0.03		0.01		0.05

		9		IRA		South-E		River		52		2		0		5050		160.13		2.91		0.50		0.06		1,000		0.03		0.01		0.05

		10		TUR		West		River		53		62		270		2100		66.59		2.50		1.25		0.05		52,000		0.10		0.05		0.50

		11		RUS		Samur		River		24		52		90		2700		85.62		2.13		3.13		0.34		52,000		0.10		0.05		0.50

		12		AZ		Sumgait		Muni/indu		29		45		0		142		4.49		74.75		15.80		4.32		147,298		24.20		0.52		1.57

		13		AZ		Baku		Muni/indu		32		40		180		493		15.65		83.82		21.40		5.52		396,410		20.72		1.18		5.04

		14		AZ		Baku		Off-shore		39		43		0		6		0.19		249.99		25.02		6.04		0		199.96		100.74		705.15

		15		RUS		Astrahan		Muni/indu		12		98		180		199		6.33		65.32		12.41		3.45		366,090		17.42		0.40		1.68

		16		RUS		Machatschkala		Muni/indu		18		59		90		93		2.94		42.64		22.40		5.82		242,220		11.17		8.40		8.71

		17		KAZ		Aktau		Muni/indu		39		81		220		39		1.23		130.24		54.17		23.92		118,423		418.58		0.49		1.29

		18		KAZ		Flooded wells-W		Off-shore		48		107		270		6		0.19		0.00		0.00		0.00		0		200.00		0.00		0.00		NB: Load as 6

		19		KAZ		Flooded wells-N		Off-shore		36		115		180		6		0.19		0.00		0.00		0.00		0		200.00		0.00		0.00		NB: Load as 6

		20		TUR		Turkmenbashi		Industry		63		35		220		398		12.63		3.79		0.28		0.00		0		13.48		0.00		0.00

		21		TUR		Cheleken		Industry		57		41		220		0		0.01		350.00		25.00		6.00		0		200.00		100.00		700.00

		22		IRA		Guijan		Muni/indu		30		10		0		125		3.96		124.79		30.09		7.99		997,686		29.95		1.00		2.99

		23		IRA		Mazandaran		Municipality		55		2		0		94		2.99		125.00		30.00		8.00		1,000,000		30.00		1.00		3.00





Industries future

		Industries

		Future																		Hydro-

								Q		Q		BOD		Total-N		Total-P		E.Coli		Carbon		Hg		Cd		E.Coli

		Country		City				m3/yr		10^6 m3/yr		ton/yr		ton/yr		ton/yr		10^12 C/yr		ton/yr		kg/yr		kg/yr		C/100 ml

		AZ		Baku Area

				Industries				78614628		79		399		133		8.4		0.20		786		40		200		1.00E+06

		AZ		Baku Area

				Oil off shore				5956200		6		298		101		24		0.00		60		100		600		0.00E+00

		AZ		Sumgayit

				Industries				67694000		68		154		17.6		17.6		0.00		662		0		0		0.00E+00

		RUS		Machatschkala

				Industries				600000		1		30		3		3		0.00		6		6		60		0.00E+00

		RUS		Astrachan

				Industries				118363000		118		380		91		50		25.00		118		0		100		1.00E+06

		KAZ		Aktau				16100000		16		4224		1606		803		0.00		1600		0		0		0.00E+00

				Industries

		TUR		Turkmenbashi

				Industries				398430000		398		225.5		74.3		0.91		0.52		1852		0		0		1.00E+06

		TUR		Cheleken

				off shore				200000		0		10		3.4		0.8		0.00		2		4		20		0.00E+00

		IRA		Guilan				311000		0		0.9		20.4		1.2		0.07		3		0		0		1.00E+06

				Industries

		Total						686268828		686		5721.4		2049.7		909		25.79		5089		150		980





Industries present

		Industries

		Present																		Hydro-

								Q		Q		BOD		Total-N		Total-P		E.Coli		Carbon		Hg		Cd		E.Coli

		Country		City				m3/yr		10^6 m3/yr		ton/yr		ton/yr		ton/yr		10^12 C/yr		ton/yr		kg/yr		kg/yr		C/100 ml

		AZ		Baku Area

				Industries				78614628		79		12235		190		18		1		3034		205		1440		1.00E+06

		AZ		Baku Area

				Oil off shore				5956200		6		1489		149		36		0		1191		600		4200		0.00E+00

		AZ		Sumgayit

				Industries				67694000		68		1348		20		20		0		1210		0		0		0.00E+00

		RUS		Machatschkala

				Industries				600000		1		120		12		12		0		18		700		600		0.00E+00

		RUS		Astrachan

				Industries				118363000		118		3784		123		64		92		1244		0		100		1.00E+06

		KAZ		Aktau				16100000		16		4224		1606		803		0		16060		0		0		0.00E+00

				Industries

		TUR		Turkmenbashi

				Industries				398430000		398		1512		112		0.91		1		5372		0		0		1.00E+06

		TUR		Cheleken

				off shore				200000		0		70		5		1.2		0		40		20		140		0.00E+00

		IRA		Guilan				311000		0		13		21		1.2		220		3		0		0		1.00E+06

				Industries

		Total						686268828		686		24795		2238		956		314		28172		1525		6480





Municipalities future

		Municipalities

		Future:

						Outlet		Outlet		Outlet		Outlet		Outlet		Outlet		Outlet

				Flow		BOD		Total-N		Total-P		E. Coli		HC		Hg		Cd

				Yearly		Yearly		Yearly		Yearly		Yearly		Yearly		Yearly		Yearly

		Country		106 m3		tonnes		tonnes		tonnes		1012 count		tonnes		kg		kg

		AZ

		Sumgayit		74		1,108		1,478		369		574		369		59		148

		Baku		415		6,223		8,297		2,074		5,750		2,074		332		830

		RUS

		Astrahan		81		1,217		1,622		406		2,028		406		65		162

		Machatschkala		92		1,380		1,840		460		2,300		460		74		184

		KAZ		23		342		456		114		570		114		18		46

		TUR		0		0		0		0		0		0		0		0

		IRA

		Gilan		125		1,869		2,491		623		3,114		623		100		249

		Mazandaran		94		1,416		1,889		472		2,361		472		76		189

		Total Caspian Sea		904		13,555		18,073		4,518		16,697		4,518		723		1,807





Municipalities present

				Municipalities

		Present:

								Outlet		Outlet		Outlet		Outlet		Outlet		Outlet		Outlet

						Flow		BOD		Total-N		Total-P		E. Coli		HC		Hg		Cd

						Yearly		Yearly		Yearly		Yearly		Yearly		Yearly		Yearly		Yearly

				Country		106 m3		tonnes		tonnes		tonnes		1012 count		tonnes		kg		kg

				AZ

				Sumgayit		74		9,235		2,216		591		208,541		2,216		74		222

				Baku		415		29,129		10,368		2,708		1,956,107		7,192		376		1,049

				RUS

				Astrahan		81		9,247		2,352		625		730,203		2,231		79		235

				Machatschkala		92		3,827		2,062		527		224,247		1,016		78		206

				KAZ		23		844		502		128		46,081		228		19		50

				TUR		0		0		0		0		0		0		0		0

				IRA

				Gilan		125		15,571		3,737		997		1,245,672		3,737		125		374

				Mazandaran		94		11,804		2,833		755		944,328		2,833		94		283

				Total Caspian Sea		904		79,657		24,071		6,330		5,355,180		19,453		845		2,419





Total Load

		Total Pollutant loading to the Caspian Sea

		Present situation

				BOD		Nitrogen		Phosphorus		E.Coli		Oil		Hg		Cd

		Sources		Tonnes/y		Tonnes/y		Tonnes/y		10^12 C/y		Tonnes/y		Kg/y		Kg/y

		Rivers		641,000		827,000		88,000		145,000,000		75,000		14,000		141,000

		Municipalities		80,000		24,000		6,000		5,000,000		19,000		1,000		2,000

		Industries		25,000		2,000		1,000		0		28,000		2,000		6,000

		Atmosphere		0		39,000		800		0		350		0		0

		Total		746,000		892,000		95,800		150,000,000		122,350		17,000		149,000

		Future situation

				BOD		Nitrogen		Phosphorus		E.Coli		Oil		Hg		Cd

		Sources		Tonnes/y		Tonnes/y		Tonnes/y		10^12 C/y		Tonnes/y		Kg/y		Kg/y

		Rivers		385,000		620,000		79,000		58,000,000		70,000		7,000		71,000

		Municipalities		14,000		18,000		5,000		17,000		5,000		1,000		2,000

		Industries		6,000		2,000		1,000		0		5,000		200		1,000

		Atmosphere		0		39,000		800		0		350		0		0

		Total		405,000		679,000		85,800		58,017,000		80,350		8,200		74,000
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		Rivers

		Future

				Country		River		Flow		BOD		BOD		Tot-N		Tot-N		Tot-P		Tot-P		E.Coli		E.Coli		HC		HC		Hg		Hg		Cd		Cd

								cu km/y		mg/l		tonnes/y		mg/l		tonnes/y		mg/l		tonnes/y		C/100 ml		10^12 C/y		mg/l		tonnes/y		my-g/l		Kg/y		my-g/l		Kg/y

				Azerbaijan

						Kura		16.80		1.43		23933		1.18		19839		0.06		1058		20800		3494400		0.05		789		0.03		420		0.25		4199

						other		1.40		0.68		945		0.26		367		0.05		63		4400		61600		0.02		33		0.03		35		0.25		350

				I. R. Iran

						all		10.10		1.75		17644		0.38		3786		0.05		545		400		40400		0.02		237		0.01		50		0.03		252

				Kazakhstan

						Ural		8.10		1.85		14940		0.51		4099		0.05		437		20800		1684800		0.09		761		0.03		202		0.25		2024

						other		1.70		1.89		3212		0.32		542		0.04		61		4400		74800		0.09		160		0.03		42		0.25		425

				Russian Federation

						Volga		237.00		1.28		302082		2.34		555297		0.31		72500		20800		49296000		0.28		66813		0.03		5923		0.25		59232

						Sulak		4.50		1.28		5736		2.34		10544		0.31		1377		20800		936000		0.09		423		0.03		112		0.25		1125

						terek		7.40		1.28		9432		2.34		17338		0.31		2264		20800		1539200		0.09		695		0.03		185		0.25		1849

						Samur		2.70		1.28		3441		2.34		6326		0.31		826		20800		561600		0.09		254		0.03		67		0.25		675

						others		0.00		0.00		0		0.00		0		0.00		0		0		0		0.09		0		0.03		0		0.25		0

				Turkmenistan

						all		2.10		1.50		3149		0.94		1968		0.05		94		20800		436800		0.09		197		0.03		52		0.25		525

				Total				292				384513				620107				79225				58125600				70363				7091				70656





		Rivers

		Present

				Country		River		Flow		BOD		BOD		Tot-N		Tot-N		Tot-P		Tot-P		E.Coli		E.Coli		HC		HC		Hg		Hg		Cd		Cd

								cu km/y		mg/l		tonnes/y		mg/l		tonnes/y		mg/l		tonnes/y		C/100 ml		10^12 C/y		mg/l		tonnes/y		my-g/l		Kg/y		my-g/l		Kg/y

				Azerbaijan

						Kura		16.80		2.38		39888		1.58		26452		0.07		1176		52000		8736000		0.050		840		0.05		840		0.50		8397

						other		1.40		1.13		1575		0.35		490		0.05		70		11000		154000		0.025		35		0.05		70		0.50		700

				I. R. Iran

						all		10.10		2.91		29407		0.50		5048		0.06		606		1000		101000		0.025		252		0.01		101		0.05		505

				Kazakhstan

						Ural		8.10		3.08		24900		0.68		5466		0.06		486		52000		4212000		0.100		810		0.05		405		0.50		4049

						other		1.70		3.15		5353		0.43		722		0.04		68		11000		187000		0.100		170		0.05		85		0.50		850

				Russian Federation

						Volga		237.00		2.13		503469		3.13		740396		0.34		80555		52000		123240000		0.300		71078		0.05		11846		0.50		118463

						Sulak		4.50		2.13		9560		3.13		14058		0.34		1530		52000		2340000		0.100		450		0.05		225		0.50		2249

						terek		7.40		2.13		15720		3.13		23118		0.34		2515		52000		3848000		0.100		740		0.05		370		0.50		3699

						Samur		2.70		2.13		5736		3.13		8435		0.34		918		52000		1404000		0.100		270		0.05		135		0.50		1350

						others		0.00		0.00		0		0.00		0		0.00		0		0		0		0.100		0		0.05		0		0.50		0

				Turkmenistan

						all		2.10		2.50		5248		1.25		2624		0.05		105		52000		1092000		0.100		210		0.05		105		0.50		1050

				Total				292				640856				826810				88028				145314000				74854				14182				141311
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