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1. Introduction

In 1995 the Caspian countries agreed to implement the Caspian Environment Programme (CEP), financed mainly by TACIS and other financial agencies. The Caspian Centre for Pollution Control (CCPC), which is located in Baku, is one of the Caspian Regional Thematic Centres (CRTCs) and aims to assess sources of pollution and their effect on the Caspian Sea environment.

The present report, entitled: “Industrial Survey - Part 1: Pollution Loads”, was prepared by Mrs Anthi Charalambous and Mr Demetrios Economides, from LDK Consultants Engineers and Planners, during their stay at the Caspian Centre for Pollution Control (CCPC) and at LDK’s offices in Greece, with assistance from the support team presented in Appendix 1 and the help of the local individuals listed in the same Appendix. The report is based on information from site visits, interviews, literature, questionnaires filled in by official local consultants from the riparian countries, and the authors’ experience.

The activities were co-ordinated through the CCPC co-ordinator Latifa M. Guseynova and the CCPC Team Leader Niels Thygesen, from the VKI Institute for the Water Environment in Denmark. The reports prepared by the Caspian Centre for Pollution Control are presented in Appendix 2.

The present study constitutes the first screening towards the identification of the major industries (point sources) located in the Caspian Sea coastal area. Part 1 of the Industrial Survey focuses on water issues, data collection and its limitations, the identification of industrial sectors represented in the Caspian countries, the delineation of discharge patterns, preliminary pollution load estimation, and the identification of Hot Spot areas.

The study principally aims to recommend a methodology for further assessment, and, therefore, does not represent a full determination of industrial pollution loads.

The Soviet Union’s collapse led to a severe decline in industrial output throughout the former Union, including in the Caspian region. A variety of industrial sectors are represented in the Caspian region, comprising oil refineries, petrochemical industries, chemical industries, steelworks, food processing industry, fish processing industry, power plants, nuclear power plants and others. The production equipment is, in general, worn out and badly maintained. The selection of the locations for the siting of industries had been made based more on economic than environmental considerations. The main industrial facilities in the Caspian Sea coastal region are located in Azerbaijan (which is divided into Northern Azerbaijan, Sumgayit, Baku and Absheron Peninsula, excluding Baku and Sumgayit), I.R. Iran (Guilan and Mazandaran Regions), Russia (Astrakhan Region, Kalmykia and Dagestan Republic), Kazakhstan (Atyrau and Mangistau Regions) and Turkmenistan (Turkmenbashi, Cheleken and Bekdash).

2. Approach and Methodology

2.1. Approach

The approach selected for the present study was to prepare an overview of the industrial pollution sources discharging significant pollution loads into the Caspian Sea. This involved outlining discharge patterns and identifying liquid effluent discharge practices. The identification was based on existing data and therefore assessment of data quality was purposeful.

Data availability and reliability hinders the assessment of the actual pollution loads. Flow measurements are seldom made and the flows are usually estimated. Several laboratories face reagent and equipment availability problems. Many plants do not operate at full capacity and, therefore, wastewater flow is not always constant. The common practice for air emissions determination is theoretical calculation using equations. The parameters measured under existing monitoring programmes do not always satisfy data needs for western-standard integrated environmental management.

In several instances, the numbers of discharge points from each plant are numerous, making it difficult to estimate the pollution load from each individual facility. This situation creates short-term difficulties in the application of pollution control measures based on effluent discharges.

2.2. Methodology

Local consultants have, on a contractual basis, undertaken surveys of industries located in the Caspian region. Data and information on effluent discharges together with production data were collected, and industries were selected in all countries, bar I. R. Iran, for a more thorough environmental assessment. The main selection criterion was the discharge of pollutants into the Caspian water body, directly or indirectly. However, the industrial environmental assessment of individual industries was made mainly on the basis of the environmental impact from industrial effluent discharges, following the concept of Integrated Environmental Management (as specified in the 96/61/EC, “IPPC Directive”).

The following criteria and considerations were applied in the selection of industries for further assessment (through the distribution of the detailed questionnaires)

a) The characteristics of water pollutants and the loads discharged. The following groups of pollutants were included:

· BOD5/COD

· Total-N/Total-P

· Heavy Metals

· Hydrocarbons

· Hazardous Substances (potential toxic, biocides)

b) Location. Facilities discharging directly or to the vicinity of the Caspian Sea were given priority

c) The production output of industries (in some cases industries are out of operation)

d) Representation of typical industrial sectors in all of the riparian countries

In order to achieve the objectives of this project, a data collection scheme was established [1]. A preliminary industrial questionnaire was prepared. A copy of that questionnaire is attached in Appendix 3a. The questionnaire was prepared in order to collect data from all the main industries located in the Caspian region. It includes pertinent questions to enable the identification of the type of industry, types of products, production capacity, discharge points, wastewater flows, atmospheric emissions, solid wastes and energy consumption. From the data collected, the classification of all the main industries located in the Caspian region by type (sector) was made possible. All the preliminary questionnaires are now available at the CCPC offices in Baku.

Additionally, a detailed industrial questionnaire was prepared. A copy of the detailed industrial questionnaire is attached in Appendix 3b. This questionnaire includes more specific detailed questions relating to the process description, raw and auxiliary materials and products, production equipment, water and energy consumption, wastewater characteristics and treatment practices, air emissions and air emissions control and monitoring, solid waste generation, planned pollution abatement and clean technology measures, and economic and financial aspects of production. The detailed industrial questionnaire was specifically prepared for distribution to the major industrial complexes in the Caspian region discharging industrial wastewater either directly to the Caspian Sea or into rivers discharging to the Sea. All the detailed questionnaires collected are now available at the CCPC offices in Baku.

After the initial survey and evaluation of the data collected, major industries were selected for visits. Further assessment of environmental impacts was undertaken. In order to complete the survey all the participating countries were visited, bar the I.R. Iran. Through discussions with national experts and officials of the respective local Environmental Departments, additional industries were identified.

The total numbers of preliminary questionnaires collected, detailed questionnaires distributed and detailed questionnaires returned, together with the number of site visits carried out are presented in the following Table 2.1.

Table 2.1: Methodology data

Country
Preliminary questionnaires
Detailed questionnaires forwarded
Questionnaires returned
Site visits

Azerbaijan
123
90
56
14

I.R. Iran*
0
0
0
0

Kazakhstan
19
5
5
5

Russia/Astrakhan*
11
28
0
0

Russia/Dagestan
11
15
11
0

Turkmenistan
8
8
0
2

Total
172
146
72
21

*The figures given are based on the survey carried out before 07/02/2000.

Following the preliminary questionnaire collection and analysis, all the industries were classified by Sector (type) according to the Pollution Prevention Handbook, World Bank 1998 [2]. The Environmental Categorisation of Industries, modified to suit the requirement of the study, is presented in the following Table 2.2.

Table 2.2: Environmental categorisation of industries

Industrial Sector
Air Emissions

Pollutants
Liquid Effluents

Pollutants

Aluminium Manufacturing
Particulate Matter (PM), Hydrogen Fluoride (HF), Total F, VOCs
pH, TSS, F, Al, COD, Hydrocarbons (HC), Temperature

Base Metal & Iron Ore Mining
Dust, PM
pH, TSS, COD, Cyanide, Oil & Grease, Metals

Breweries

pH, TSS, BOD5, COD, Oil & Grease, NH4, Phosphorus

Cement Manufacturing
Dust, NOx, SOx, fine particulates
pH, TDS, SS, Sulphate, Potassium

Chlor-Alkali Industry*
Chlorine concentration, Hg
pH, TSS, COD, Cyanide, Chlorine, Hg

Coke Manufacturing
Particulate Matter, VOCs, PAHs, CH4, ammonia, CO, HCN, SOx
COD, Benzene, N, CN, Phenol, Naphtalene

Dairy Industry

BOD, COD, TSS, TDS, Phosphorus, Nitrogen, Oil & Grease, coliform bacteria

Dye Manufacturing
Solvent emissions
pH, COD, BOD, TSS, Oil & Grease, Phenol, Cr, Cu, Zn

Electroplating Industry
VOCs
pH, TSS, Oil & Grease, Heavy Metals, P, CN, F, Trichloroethane, Trichloroethylene

Electronics Manufacturing
VOCs, HF, HCl
pH, TSS, Oil & Grease, Heavy Metals, P, CN, F

Fish Processing

BOD, TSS, Oil & Grease, Ammonia, Chlorine residual

Fruit & Vegetable Processing

pH, BOD5, COD, TSS, Oil & Grease, N, P

Glass Manufacturing
NOx, SOx, Particulates, Heavy Metals, F, HCl
pH, TSS, COD, Oil & Grease, Heavy Metals, F

Iron & Steelworks
PM, SOx, Nox, CO, Hydrocarbons, Fluorides
pH, TSS, Oil & Grease, COD, Phenol, CN, Metals

Meat Processing & Rendering

pH, BOD5, COD, TSS, Oil & Grease, N, P, Coliform bacteria

Mini Steel Mills
PM, SOx, NOx, Metals
pH, TSS, Oil & Grease, Heavy Metals

Mixed Fertiliser Plants
PM, Ammonia, F, Nitrogen oxides (NO2)
pH, TSS, F, Metals, Cd, Phosphorus, Ammonia, other nitrogen compounds

Nitrogenous Fertiliser Plants
NOx (as NO2), Particulates, Urea, NH3
pH, TSS, Ammonia (as N), Urea, other nitrogen compounds

Oil & Gas Development (onshore)
NOx, SOx, VOCs, CH4
Oil & Grease, TSS, TOC, BOD5, COD, Phenols, Heavy Metals

Pesticide Formulation
PM, VOCs, Chlorine
pH, TSS, COD, Oil & Grease, Heavy Metals, Organochlorines, Nitro-organics, Phenoxy compounds, Active ingredients

Pesticide Manufacturing
PM, VOCs, Chlorine
pH, TSS, COD, Oil & Grease, Heavy Metals, Phenol, Active ingredients

Petrochemical Industries
PM, SOx, Nox, Metals, Hydrogen chloride, Benzene, 1,2 dichloroethane, Vinyl chloride, Ammonia
pH, TSS, COD, Oil & Grease, Heavy Metals, Phenol, Sulphide, N

Pharmaceutical Industries
VOCs, PM
pH, BOD5, COD, AOX, SS, Oil & Grease, Phenol, Heavy Metals

Petroleum Refining
PM, SOx, NOx, Nickel & Vanadium (combined), Hydrogen sulphide
pH, BOD5, COD, TSS, Oil & Grease, Cr, Pb, Phenol

Phosphate Fertiliser Plants
PM, SOx, F
pH, TSS, P, F, Cd



Tanning and Leather Finishing

pH, BOD5, COD, TSS, Oil & Grease, Cr, Nitrogen, Phosphorous, Coliforms

Textile Industry
VOCs
pH, BOD5, COD, TSS, Oil & Grease, Heavy Metals, Sulphide, Coliforms

Thermal Power Plants
PM, SOx, NOx, 
pH, TSS, Oil & Grease, Heavy Metals

Vegetable Oil Processing

pH, BOD5, COD, TSS, Oil & Grease, Total Nitrogen

Wood Preserving Industry
VOCs
pH, TSS, COD, Oil & Grease, Phenol, Heavy Metals, F, PAHs, Dioxins/Furans, Pesticides

2.3. Limitations and Information Gaps

This section provides a concise review of the data collection scheme that was established, and outlines the data limitations and information gaps hindering the comprehensive identification of all the industries and the pattern of discharges. Furthermore, it stresses the shortcomings, which arose during the pollution load estimations.

2.3.1 Data collection

The data collection scheme was established by CCPC, and the data sources used were the following:

· Reported Data from the State Committee of Ecology in every country.

· Preliminary Questionnaires regarding the production, wastewater flow, and discharge points (and the remaining information mentioned previously).

· Detailed Industrial Questionnaires concerning the production and pollutant concentrations (based on each industry’s records and self-control).

· Personal contacts with the respective local Environmental Departments

· Site visits, where that was possible.

2.3.2 Data limitations regarding the industrial survey and discharge pattern

· Not all the industries in the Caspian Region were identified (365 were identified in total).

· Data regarding Kalmykia Republic was not available.

· Insufficient data was collected from Astrakhan Region and Dagestan Republic.

· Data from industries in the Mazandaran Region, in the I.R. Iran, were provided out of date out of the time limit.

· Only 172 preliminary questionnaires were available.

· Only 72 detailed questionnaires were available.

· The number of site visits performed was limited.

· In some cases, more than one discharge points existed.

2.3.3 Data limitations regarding the pollution load estimations

· Dissimilar pollutant concentrations were reported, for the same industry, from different data sources.

· Limited types of pollutants were measured. In most of the cases, heavy metal concentrations were not specified.

· The pollutants measured in the liquid effluents were not always those with relevance for specific sectors of industry.

· Data on effluent characteristics was limited.

· Lack of systematic monitoring/sampling. Few analyses (no time series).

· In many cases flow measurements were not available.

· In some cases, industries operate more than one discharge point.

· Many industries do not operate at full capacity.

Additional limitations were made apparent during the pollution load estimation phase of the project, based on key figures (representative values) of effluent quality parameters from international literature [2, 10, 11].

Those key figures are based on western technology and assume design production volumes. They are not always available for all industrial sectors, and microbiological load data does not always exist. Regarding the use of those key figures for the Caspian region, it should be emphasised that the condition of the industrial equipment in that region is poor, as it is old, worn out and badly maintained.
3. Overview of the Industrial Structure in the Caspian Region and Pattern of Discharges

The environmental categorisation presented in Table 2.2 was used as guidance for the environmental categorisation of all the industries located at the Caspian region. Further to this categorisation, additional industrial types are present in the Caspian region and are also presented in this analysis. The following Table 3.1 presents the number of industries identified in each country, categorised by type, together with the total number of industries. It should be pointed out that the numbers are based on data provided by the Regional Environmental Committees via the preliminary and detailed questionnaires, or from personal interviews following visits to each country, and the biggest coastal cities in particular. Industrial facilities not presently in operation are shown in brackets.

Table 3.1
: Industries identified in the Caspian region, presented by sector and by country

Type of Industry
Azerbaijan
I.R. Iran
Kazakhstan
Russia
Turkmenistan
Total

Aluminium Manufacturing
1
0
0
0
0
1

Breweries & Drink Manufacturers
6(3)
1
3(1)
1
0
11(4)

Fruit & Vegetable
6(3)
0
0
9
0
15(3)

Cement Manufacturing
1
0
0
0
0
1

Chemical Industries
3
1
2
0
2
8

Cotton
2
12
0
0
0
14

Dairy production/Ice Creams/Bakeries/Confectioneries
2(2)
20
4
3
0
29(2)

Detergent Manufacturing
1(1)
2
0
0
0
3(1)

Electrical/Electronic Manufacturing
0
2
0
8
0
10

Fertilisers
0
0
1
1
0
2

Fish Processing
2
6
3
9
1
21

Fodder
1
0
0
0
1
2

Glass/Porcelain Manufacturing
1
9
0
1
0
11

Grain Processing
3(1)
0
0
0
0
3(1)

Iodine & Bromine Salts
1(1)
0
0
0
2
3(1)

Iron & Steelworks
1(1)
0
0
0
0
1(1)

Meat Processing
10(8)
6
2(1)
6
0
24(9)

Metal Works & Garages
20(3)
0
1
1
0
22(3)

Mines
0
6
2(2)
0
0
8(2)

Miscellaneous Industries
16(6)
10
20
14
1
61(6)

Oil & Gas Exploitation – Onshore
9
0
18
4*
6+2**
39

Oil & Gas Exploitation – Offshore
6
0
0
0
2
8

Oil & Gas Exploration – Offshore
3
0
1
0
0
4

Oil & Gas Exploration – Onshore
4
0
4
0
0
8

Paper & Pulp Manufacturing
0
2
0
0
0
2

Petrochemical Industries
4
0
1(1)
0
0
5(1)

Pharmaceutical Industries
0
2
0
0
0
2

Plastics Industries
1
0
0
0
0
1

Power Plants
4
1
5
3
1
14

Refineries
3
0
2
1
1
7

Shipyards
5
0
0
2
1
8

Tanning & Leather Finishing
0
2
0
0
0
2

Tea Packing
8(4)
0
0
0
0
8(4)

Textiles
1(1)
0
0
0
1
2(1)

Tobacco
0
1
0
0
0
1

Vegetable Oil Processing
0
3
0
0
0
3

Wood Industries
0
2
0
0
0
2

TOTAL
125 (34)
88
69 (5)
63
21 (1)
366(40)

Note: 
Industrial facilities not in operation are shown in brackets.

*For Dagestan Republic this category refers to oil bases/terminals.

** Two oil terminals are located in the coastal area of Turkmenistan.

Following the completion of the data collection scheme, with the limitations mentioned in paragraph 2.3, 366 industries were identified in the Caspian coastal area, with a further 40 not in operation. More specifically:

· The larger number of industries were identified in the coastal area of Azerbaijan (Northern, Southern, Sumgaiyt, Baku and Absheron Peninsula, excluding Baku & Sumgayit), (125, with an additional 34 not in operation).

· 88 industries were identified in the coastal area of the I.R. Iran. The data concerns only Guilan Region.

· 69 industries were identified in the coastal area of Kazakhstan both in the Atyrau and Mangistau Regions (Oblasts), with an additional 3 not in operation.

· 63 industries were identified in Russia, in both Astrakhan Region and Dagestan coastal line. A significant number of additional industries is present in Astrakhan Region and Dagestan Republic. Data could not be obtained from Kalmikya.

· 21 industries were identified in Turkmenistan (with a single additional facility not in operation), in the areas of Turkmenbashi, Cheleken, Begdash and Nebitdag.

From the data given in Table 3.1 the following information can be extracted:

· Most of the dairy industries are located in the Guilan Region in I.R. Iran. 

· Most of the fish industries and canneries are located in Astrakhan. 

· Oil refineries are present in all countries bar I.R. Iran (a gas refinery is located in Russia).

· Chemical and petrochemical industries are present in all the Caspian countries, although most are located in Azerbaijan.

· Most of the oil & gas production fields are located in Azerbaijan, Kazakhstan, and Russia.

· Oil & gas production offshore takes place in Azerbaijan and Turkmenistan. At present, an offshore oil & gas exploration unit is located in the Northern Caspian Sea, in the Kazakhstan coastal zone. There are no oil & gas production fields in the Coastal area of the I.R. Iran, either onshore or offshore.

· Power plants are present in all countries. A nuclear power is located in Aktau, Kazakhstan.

· Shipyards are present in Azerbaijan, Astrakhan and Turkmenistan.

· Meat processing industries are present in all countries bar Turkmenistan.

The discharge points of industries located in the Caspian region are summarised in Table 3.2. The majority of industries located in Azerbaijan discharge wastewater into the Caspian Sea, whereas all the industries identified in Astrakhan-Russia and in Guilan-I.R. Iran discharge into rivers (even through, in some cases, in the vicinity of the Caspian Sea). In Kazakhstan and Turkmenistan, the common practice is to discharge the wastewater in evaporation fields or directly to the dessert (named evaporation fields/ponds).

Table 3.2: The discharge pattern of industries identified in the Caspian region. 


Number of plants discharging to

Country
Number of plants
Number of plants in operation
Evaporation fields/desert/

wetlands
The Caspian Sea
Rivers

Azerbaijan
125
91*
7
70
6

I.R. Iran
88
88**
5
1
79

Kazakhstan
68
65
53
11
1

Russia (Astrakhan)
28
28
0
0
28

Russia/Dagestan
35
35***
n.a.
15
1

Turkmenistan
21
20
16
4
0

Total
366
327
81
101
115

*8 Industries operate at less than 5-10% of their total capacity.

**The discharge point for 3 industries is not available

***The discharge point is not available for all industries

The industries identified and the pattern of discharges for each Caspian country are presented analytically in the following sections.

3.1. Industries Identified in Azerbaijan

Azerbaijan has a coastline of approximately 800 km along the Caspian Sea. The major industrial facilities are located mainly located in Baku, the Absheron Peninsula and Sumgayit.

Azerbaijan is endowed with fertile agricultural land and ample mineral resources, including oil, natural gas, and iron ores. The country is also a major producer of oil production equipment, although this sector of industry is in need of modernisation. Other industrial sectors of significance are petrochemicals and light industry, including food processing and beverage and garment manufacturing. Major agricultural products consist of cotton, grain, tobacco, fruits and vegetables.

The economy of Azerbaijan has suffered a severe decline over the last decade, beginning with the outbreak of the conflict over Nagorno Karabakh in 1988, and the disruption of the trade and financial links with its former economic partners when the Soviet Union collapsed in 1991.

Azerbaijan has a long history of oil production. It possesses huge hydrocarbon reserves, and there has been considerable international interest for participation in the exploration and exploitation of those resources. As it stands, current domestic production does not even meet the capacity of the refineries, and it is necessary to import crude oil. An extensive petrochemical industry exists, which represents, following agriculture, one of the most important sectors of the economy. The industry has stagnated in recent years, in terms of introduction of new technology, plant maintenance, health and safety practices and environmental pollution, mainly due to a shortage of funding.

Azerbaijan also possesses natural gas reserves, but production has only been for domestic consumption. Production declined considerably between 1980 and 1993. Natural gas has been the main fuel for domestic use and normally accounts for about 60% of primary energy use. Gas usage is extremely wasteful due to inadequate processing, large losses in the pipeline system, lack of customer metering and inefficient combustion equipment. Inefficient gas and oil use makes Azerbaijan one of the least efficient CIS countries, in terms of energy use. 

In Appendix 4a the full list of industries identified in the coastal area of Azerbaijan is presented. The data provided in this table is based on the information obtained from the preliminary and detailed questionnaires. The names of industries are given by type. In Appendix 4a information is given regarding the type of products, discharge points, location, operation, and the analytical results from the integrated survey, which concerns preliminary questionnaire availability, the number of detailed questionnaires forwarded and received, and the visits undertaken.

Furthermore, the following Table 3.3 summarises the type of industries located in the coastal area of Azerbaijan, as well as the number of industries presently in operation, together with the discharge pattern. The discharge points are divided into 3 categories: Caspian Sea, rivers, and others (i.e. ponds, evaporation fields, re-injection, central municipal WWTP). Further description for each region of Azerbaijan will take place in the following sub-sections of the report.

Table 3.3: Discharge pattern of plants identified in Azerbaijan


Discharge point

Type of Industry
Number of plants
Number of plants in operation
Caspian Sea
Rivers
Other

Aluminium Manufacturing
1
1
0
1
0

Breweries & Drink Manufacturers
6
3
0
0
3

Fruit & Vegetable processing
6
3
1
0
2

Cement Manufacturing
1
1
1
0
0

Chemical Industries
3
3**
1
1
2

Cotton
2
2*
2
0
0

Dairy production
2
0
0
0
0

Detergents Manufacturing
1
0
0
0
0

Fish Processing
2
2
2
0
0

Fodder
1
1
0
1
0

Glass/Porcelains Manufacturing
1
1
1
0
0

Grain Processing
3
2
0
0
2

Iodine & Bromine Salts
1
0
0
0
0

Iron & Steelworks
1
0
0
0
0

Meat Processing
10
2
1
0
1

Metal Works & Garage
20
17
16
0
1

Miscellaneous Industries
16
10***
7
0
1

Oil & Gas Exploitation - ONSHORE
9
9***
5
1
2

Oil & Gas Exploitation - OFFSHORE
6
6
6
0
0

Oil & Gas Exploration - OFFSHORE
3
3
3
0
0

Oil & Gas Exploration - ONSHORE
4
4
3
1
0

Petrochemical Manufacturing
4
3
1
0
2

Plastics Industries
1
1*
0
1
0

Power Plants
4
4**
3
1
2

Refineries
3
3
3
0
0

Shipyards
5
5
4
0
1

Tea Packing
8
4
4
0
0

Textiles
1
0
0
0
0

TOTAL
125
91
64
7
19

Note:
*Production doesn’t exceed the 5-10% of the total capacity


**Two discharge points


***Discharge points not available

From Table 3.3 above it emerges that the largest number (64) of plants in operation identified in Azerbaijan discharge into the Caspian Sea, and a smaller number (7) discharge into rivers. The remaining 19 plants identified discharge into other types of receptors. It should be noted that the category “other” includes municipal wastewater treatment plants. The majority of industrial plants in Azerbaijan are connected with wastewater treatment plants, which, in most of the cases, involve just mechanical treatment and are in a very bad condition. Few plants provide treatment on-site. In the following sections further analysis is provided for Sumgayit, Baku, Absheron Peninsula (excluding Baku & Sumgayit), Northern Azerbaijan and Southern Azerbaijan.

3.1.1 Sumgayit

In 1930, during the Soviet era, it was decided to build and establish Sumgayit as an Industrial City for Ferrous, Chemical and Petrochemical Industries and as Satellite City. All the present environmental problems are the result of those considerable industrial activities (personal contact, see Appendix 1).

19 industrial plants are located in the Sumgayit Industrial Area, from which only 12 are in operation at present. Sumgayit is characterised by heavy industrial activities. Industries located in the Sumgayit industrial area include chemicals, petrochemicals, power plants, aluminium, organic and glass manufacturing. No food processing industries exist. The location of all the plants identified in Sumgayit are presented in the map of industrial facilities in Sumgayit, which is presented in Appendix 5a.

Prior to the collapse of USSR, 95% of production was supplied to Russia. Nowadays, because of the free market conditions, finding raw materials and markets to supply with products is harder, as product quality is poor. For example, in the Super Phosphate Factory, not all production lines are in operation. Many industries will have to shut down if the situation does not change. Several industries operate at only 10%-40% of their production capacity.

The Table 3.4 lists the discharge points of each industrial plant type in operation. It follows that 3 plants discharge to the Sumgayit “Chay” River, 6 plants to the Sumgayt WWTP, and 4 plants directly to the Caspian Sea. Some industries have several discharge points. Photographs illustrating the existing situation of the “Chay” River in Sumgayit, and general view of the Sumgayit industrial area are included in Appendix 6.

Industrial wastewater used to be discharged directly to the sea before 1967. In 1967 the first wastewater treatment plant was built for the needs of chemicals plants, and particularly the “Organic Synthesis” plant. The capacity of that WWTP is 180,000 m3/day (although wastewater produced amounts to 106 m3/day). The plant also receives and treats municipal wastewater.

The Sumgayit WWTP is in a very bad condition and appears to be out of operation, mainly because of improper operation or non-operation of the treatment units and the very bad condition of the mechanical equipment [3]. Photographs of the Sumgayit WWTP, taken during the plant visit, are included in Appendix 6.

Table 3.4: The discharge pattern of the plants identified in Sumgayit


Discharge point

Type of Industry
Number of plants
Number of plants in operation
Caspian Sea
“Chay”

River
Sumgayit

WWTP

Aluminum Manufacturing
1
1
0
1
0

Chemical Industries
4
3
1*
1*
2

Glass Manufacturing
1
1
1
0
0

Iron & Steel
1
0
0
0
0

Metal Works & Garage
2
0
0
0
0

Miscellaneous Industries
3
2
n.a
n.a
n.a.

Petrochemical Industries
4
3
1
0
2

Power Plants
2
2*
1
1
2

Textiles
1
0
0
0
0

TOTAL
19
12
4
3
6

*Note: two discharge points

3.1.2 Baku

For the needs of the present study “Baku” refers only to the city of Baku. The main types of industry present in Baku are shown in Table 3.5. Three (3) refineries, one (1) gas refinery and two (2) oil refineries are located in Baku. Furthermore, onshore oil & gas production facilities exist in the area, together with shipyards, several metal works & garages, and a single large cement manufacturing plant, the only one present in the Caspian region. No food processing, chemical or petrochemical industries are located in Baku. A map of the industrial plants located in Baku and Absheron is included in Appendix 5b.

Table 3.5 below lists 27 industries that are in operation at present. Industrial wastewater is mainly discharged directly into the sea. More specifically, 23 industries discharge into the sea, whereas only 2 discharge to the 32-Channel and 1 to the sewerage network. 32-Channel discharges directly to the sea.

Table 3.5: Plants identified in Baku and their discharge points


Discharge point

Type of Industry
Number of plants
Number of plants in operation
32-Channel
Caspian Sea
Sewerage

Cement Production Plants
1
1
0
1
0

Metal Works & Garages
6
6
1
5
0

Miscellaneous Industries
5
5
0
5
0

Oil & Gas Exploitation - Onshore
2
2
1*
0
0

Oil & Gas Exploration - Onshore
3
3
0
3
0

Power Plants
2
2
0
2
0

Refineries 
3
3
0
3
0

Shipyards
5
5
0
4
1

TOTAL
27
27
2
23
1

*the discharge point is available only for one plant

3.1.3 Absheron Peninsula excluding Baku and Sumgayit

The main industrial facilities present in Absheron Peninsula are onshore oil & gas production installations, food processing industries and metal works & garages. Thirty (30) industries are located in Absheron Peninsula, from which only twenty (20) are still in operation at present. Some industries are reported to operate on a temporary basis, as and when needed, depending on market demand, and others had ceased operation only recently. A map with the industries identified in Absheron Peninsula is included in Appendix 5b. Table 3.6 shows the type and the discharge points of the industrial plants located in Absheron. Most of the plants (15) discharge to the sea via Govsany Channel, two (2) discharge to the Govsany WWTP, another two (2) directly into the sea and a single one (1) to a river.

Table 3.6: Type and discharge points of plants located in the Absheron Peninsula.


Final discharge point

Type of Industry
Number of plants
Number of plants in operation
Rivers
Caspian Sea
Govsany channel
Govsany WWTP

Breweries & Drink Manufacturers
1
1
0
0
0
1

Canneries
1
0
0
0
0
0

Dairy production
1
0
0
0
0
0

Fodder
1
1
1
0
0
0

Oil/gas production onshore
4
4
0
2
2
0

Meat Processing
4
1
0
0
0
1

Metal Works & Garage
11
10
0
0
10
0

Miscellaneous industries
7
3*
0
0
3
0

TOTAL
30
20
1
2
15
2

*Note: The discharge point is not available for one plant

It should be stressed that several plants in Apsheron Peninsula discharge wastewater to the Caspian Sea via Govsany channel. A mechanical treatment unit, the so-called Unit No.10, is located at the end of the Govsany open channel, and treats the 1/3 of the total amount of wastewater discharged to the channel. The channel and Unit No.10 were built between 1955 and 1958. The capacity of the unit is 54,000 m3/d, but 70,000 m3/d of wastewater is currently discharged. Moreover, approximately 30,000 m3/day of municipal wastewater is discharged into the channel. This means that 100,000 m3/day of combined municipal and industrial wastewater enters the Caspian Sea via the channel. A schematic diagram of the Govsany Channel, illustrating the wastewater inputs, is shown in figure 3.1. The tremendous environmental problems originating from the Govsany Channel and Unit No.10 are illustrated by several photographs, attached in Appendix 6.

The main problems with the Govsany open channel originate from:

· The Romani Tunnel (built in 1901-1902), which will soon become clogged unless adequate measures are taken.

· The mixing of municipal and industrial wastewater.

· Inadequate operation of the Unit No.10 Mechanical Treatment Plant (the plant is in extremely bad condition).

Another considerable problem in Absheron Peninsula is “Beyuk-Shor” Lake, where municipal and industrial wastewater is discharged, and is then pumped to the Govsany Channel. It is reported that, at present, this concerns only municipal discharges.

Figure 3.1: Schematic diagram of the Govsany Channel
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Taking into account the difficult current situation, where funds for maintenance are scarce, the Govsany wastewater treatment plant seemed to be in quite good condition, and to be surprisingly well maintained. Based on the brief inspection during the visit, it appears that the physical condition of many of the concrete constructions is quite good, and they could be reused in a major upgrading and extension of the plant. However, most of the equipment, including blowers, primary sludge pumps, activated sludge recirculation pumps and scraper equipment, has been in service for 15-20 years [3]. Photographs taken during the site visit of Govsany WWTP are attached in Appendix 6.

3.1.4 Northern Azerbaijan

Northern Azerbaijan does not display extensive industrial activities. Almost half of existing industrial plants are out of work. Most of the industries identified are agricultural industries. The common practice for discharges is to mix industrial wastewater with municipal wastewater. As it appears from personal contacts (see Appendix 1), the wastewater treatment plant in the city of Khudat is in bad condition and only provides mechanical treatment. The treatment plant in Kachmas used to include biological treatment but, at present, because of a rise in the level of the Caspian Sea, the biological stage is flooded, and only the mechanical treatment stage is in operation. Mixed industrial and municipal wastewater from the city of Kuba is directed to the Khachmas treatment plant.

A different situation exists in the city of Devichi, where municipal and industrial wastewater is collected by a central collector, which discharges to the sea. In Siazan, industrial and municipal wastewater is treated by the central treatment plant, which carries out mechanical treatment, but the investigation of the plant’s condition was not made possible [3]. The industrial facilities identified in Northern Azerbaijan, together with the number of discharge points, are listed in Table 3.7.

Table 3.7: Discharge pattern of the plants identified in Northern Azerbaijan.


Discharge point

Type of Industry
Number of plants
Number of plants in operation
Caspian Sea
Rivers
Other
City WWTP

Breweries & Drink Manufacturers
5
2
0
0
2
0

Fruit & Vegetable Processing
4
2
0
0
0
2

Grain Processing
2
2
0
0
2
0

Meat Processing
2
0
0
0
0
0

Metal Works & Garage
1
1
0
0
1
0

Miscellaneous
1
1
0
0
0
1

Oil Exploration-onshore
1
1
0
1
0
0

Oil & Gas exploitation
1
1
1
0
0
0

TOTAL
17
10
1
1
5
3

Note: “Other” includes irrigation channels, or ponds

It should be mentioned that, following personal contact (see Appendix 1), it was determined that no effluent characteristics data is available in Northern Azerbaijan. The local water company responsible for this area does not carry out any type of wastewater analysis, due to lack of funds.

3.1.5 Southern Azerbaijan

The situation in Southern Azerbaijan is very similar to that in Northern Azerbaijan. Most of the industrial plants are not in operation and the majority are food processing industries, particularly tea packing industries. Table 3.8 lists the industrial facilities identified in Southern Azerbaijan and their discharge points.

Table 3.8: Discharge pattern of plants identified in Southern Azerbaijan


Discharge points

Type of Industry
Number of plants
Number of plants in operation
Caspian Sea
Rivers
Other

Canneries (Fruit & Vegetable processing)
1
1
1
0
0

Cotton
2
2*
2
0
0

Dairy Production
1
0
0
0
0

Fish Processing/Fisheries
2
2
2
0
0

Grain
1
0
0
0
0

Iodine & Bromine Salts
1
0
0
0
0

Meat Processing
4
1*
1
0
0

Oil & Gas Exploitation
2
2
0
0
2

Plastics Industry
1
1*
0
1
0

Tea Packing
8
4
4
0
0

TOTAL
23
13
10
1
2

* plants operating at less than 10% of their total capacity

From Table 3.8, it becomes apparent that more than 50% of industrial facilities located in Southern Azerbaijan not in operation. Four (4) plants operate at less 10% of their production capacity. Both the Lenkoran and Salyan wastewater treatment plant do not operate effectively. No treatment plant exists in Neftchala [2]. The iodine & bromine salts factory located in Neftchala is not in operation.

3.1.6 Oil & Gas Production offshore

Table 3.9 lists offshore oil & gas production units and exploration units. More detailed analysis takes place in the CCPC - Oil Report [4]. The information presented in Table 3.9 was gathered from the preliminary questionnaires.

Table 3.9: Offshore oil & gas exploitation and exploration units in Azerbaijan

Name of Facility
Operation
Type of product
Wastewater discharge to






Sea
Well injection
Underground

MURB Pirallahi
Yes
Drilling
(



MURB Gum Adasi
Yes
Drilling
(



MURB Neft Dashlari
Yes
Drilling
(



NGDU Bulla More
Yes
Oil/gas production
(

(

NGDU Asheronneft o. Pirallahi
Yes
Oil/gas production
(

(

NGDU 28 May
Yes
Oil/gas production
(
(
(

NGDU N. Narimanov
Yes
Oil/gas production
(
(
(

NGDU Gumm Adasi
Yes
Oil/gas production
(
(
(

NGDU Neft Dashlari
Yes
Oil/gas production
(
(


Total
9

9
4
5

3.2. Industries identified in I.R. Iran

The industrial survey regarding the coastal area of I.R. Iran is based on data and information from a relevant study [5].

The data and information presented in that report covered the basic data on pollution emissions in Guilan, since, as was reported, almost all the industries are concentrated in the coastal areas of Guilan, more than in any other regions. Pollution loads from industries are basically transferred indirectly via rivers. Information regarding the industrial activities in the region of Mazandaran were made available too late to be presented in this industrial survey.

The full list of industrial facilities identified in the coastal area of the region of Guilan is included in Appendix 4b, where the discharge points, the location, and the wastewater treatment provisions for each facility are presented. Table 3.10 summarises the industrial facilities identified in the area and their discharge points.

From the information gathered, 88 plants were reported to be in operation. Most of the plants are food processing (41%) and weaving/spinning facilities (13%). A single plant discharges directly to the sea and the remaining discharge to rivers and wetlands. The industrial wastewater produced from 34 industries is treated prior to discharge (see appendix 4b). Oil refining and offshore or onshore oil production activities were not reported to take place in the coastal area of I.R. Iran.

Table 3.10: Discharge pattern of plants identified in the coastal area of Guilan Region in I.R. Iran


Number of plants discharging to

Type of Industry
Number of plants
Number of plants in operation
the Sea
Wetlands
to Rivers

Breweries & Drink Manufacturers
1
1
0
0
1

Chemical Industries
1
1
0
0
1

Weaving/Spinning
12
12
0
0
12

Food Industries
20
20
0
0
20

Detergent Manufacturing
2
2
0
0
2

Electrical/Electronic Manufacturing
2
2
0
0
2

Fish Processing/Fisheries
6
6
0
5
0

Glass Manufacturing/Porcelains
9
9
0
0
9

Meat Processing
6
6
0
0
6

Mines
6
6
0
0
6

Miscellaneous Industries
10
10
0
0
8

Paper & Pulp Manufacturing
2
2
0
0
2

Pharmaceuticals Manufacturing
2
2
0
0
2

Power Plants
1
1
0
0
1

Tanning & Leather Finishing
2
2
0
0
2

Tobacco
1
1
0
0
1

Vegetable Oil Processing
3
3
0
0
3

Wood Industries
2
2
1
0
1

TOTAL
88
88
1
5
79

Note: the discharge point for 3 plants is not available

3.3. Industries identified in Kazakhstan

3.3.1 Atyrau Region (Oblast)

The biggest city located in this region is Atyrau, with a reported population of 150,000. In the region of Atyrau there are 41 industrial plants which hold a permit from the Ministry of Environment to discharge wastewater into rivers, the sea or evaporation fields. The full list of industries producing wastewater in the region of Atyrau is attached in Appendix 4c.

Only two plants, AtyrauBalick (Fish Processing) and the Atyrau Potable Water Treatment Facilities, discharge wastewater into River Ural. Only the liquid effluent from the water treatment section of the former is discharged to River Ural. The wastewater produced during the production process is not discharged. The potable water treatment plant discharges all the liquid and solid wastes resulting from the potable water treatment into River Ural.

Table 3.11 below lists the type of industries located in Atyrau Oblast, together with their discharge points. From this table, it becomes evident that the common practice for wastewater management in the region of Atyrau is discharge of the wastewater to evaporation ponds.

Table 3.11: Discharge pattern of plants identified in Atyrau Oblast.


Discharge Points

Type of Industry
Number of plants
Number of plants in operation
Evaporation ponds
River Ural

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

Fish Processing/Fisheries
2
2
1
1*

Miscellaneous industries
10
10
10
0

Oil & Gas Exploitation - ONSHORE
8
8
8
0

Oil & Gas Exploration - ONSHORE
4
4
4
0

Oil & Gas Storage/Pumping
3
3
3
0

Power Plants
1
1
1
0

Refineries
2
2
2
0

Water Facilities
9
9
8
1

TOTAL
41
41
39
2

*Only from drinking water treatment section

The Atyrau Regional Department of Environmental Protection has set specific discharge standards for each industry. The permit limits for each industry are evaluated and the industries are charged according to those limits.

There are only nine (9) industrial facilities in the region of Atyrau which operate wastewater treatment plants on-site. Two of them, the “Tengishevroil” and the “BaiBoucinof”, operate biological treatment plants. The remaining factories only carry out mechanical wastewater treatment. Industries operating their own treatment plants are shown in Appendix 4c. The effluent from the above 9 industrial plants is discharged to either ponds or the dessert. A map of the large-scale industries located in Atyrau is attached in Appendix 5c.

No artificial channels that discharge into the Caspian Sea exist in the region, and therefore neither industrial nor municipal wastewater could be discharged directly to the Sea.

The industrial & municipal wastewater of the city of Atyrau is discharged via separate sewage systems to the left and right sides of River Ural, where two evaporation ponds exist, the left-side pond and the right-side pond. All the industrial and municipal effluents in Atyrau are collected in these two evaporation ponds. The photographs in Appendix 6 illustrate the right-side pond. Mechanical treatment of the wastewater is carried out in that pond, the efficiency of which does not exceed 60%. The left-side pond collects wastewater without any treatment. Photographs of the mechanical treatment facilities, taken during the site visit, can be seen in Appendix 6.

From personal contacts (see Appendix 1) with the Deputy Head of the Atyrau Regional Department of Environmental Protection it was reported that the left pond was constructed in 1945, not to any particular specifications. This pond was initially built to cover the needs of the oil refinery. Following that, extension works took place and the Atyrau “VODOKANAL” (state water company) now hires this pond.

Twenty one (21) “left side” industrial plants annually discharge 20 million m3 of wastewater to evaporation fields with a designed capacity of 6.4 million m3, without any biological treatment. Seawater reaches the evaporation fields when there are strong currents [6].

Municipal and industrial wastewater has been reaching the left side pond without any treatment for more than 50 years. Whenever the level of the Caspian Sea rose, seawater reached the pond and all the pollution was transferred to the Caspian Sea.

The right pond was constructed in 1970, also without following any specific standards except a permeating bottom. Mechanical treatment of the wastewater is carried out in the right pond, but the system has not been maintained during the last 22 years.

The Tengishevroil plant is located on the right side. Because of the inadequate operation of the wastewater treatment plant in the operating area of the plant, wastewater from the gas refinery, polluted with oil, salts and amides, is discharged into evaporation fields. The total quantity of wastewater discharged by the Tengizshevroil plant is 534,688,000 m3/yr. In total, the refinery discharges 4.9 times more than the limit total load of harmful substances allowed [6].

A schematic diagram depicting the existing situation in Atyrau is shown in Figure 3.2.

Further to industrial activities, several oil & gas production units are located in Atyrau. It is noteworthy that in the Kazakhstan coastal area there are many oil fields that are now submerged, because of the seawater level rise. The water level of the Caspian Sea has risen by 2,6 m from 1977 to 1995, and, as a result, several oil wells are now flooded. No adequate measures were taken to safely seal those wells and prevent leakage. As a result, all these wells are potential oil pollution sources in the Caspian Sea [7].


Figure 3.2: Schematic diagram of the existing situation in Atyrau

3.3.2 Mangistau Region (Oblast)

The biggest city in the region of Mangistau is Aktau, with a reported population of 130,000. One smaller city exists in the region, Fort Shevchenco. Aktau was built during the Soviet era, in the early 1960s, for the purposes of uranium mining. Two large-scale complexes were established, the Inorganic Fertiliser Manufacturing Complex (which consists of a uranium processing & enrichment plant, a sulphuric acid plant and a nitrogenous fertiliser plant – AKTAL Ltd), and the Mangistau Atomic Energy Complex (MAEC), which is made up of the Heat Electricity Power Plant-1 (HEPP-1), the Heat Electricity Power Plant-2 (HEPP-2), the Heat Electricity Power Plant-3 (HEPP-3), the fast neutrons reactor BN-350 and the Distillation and Water Preparation Plant. People were brought in the area to stay permanently for the needs of these complexes. It is worth noting that the city is only connected with other cities by railway, and not by roads.

The full list of industries located at Mangistau Region is presented in Appendix 4c. The type of industries and the discharge points located in the region of Mangistau are summarised in Table 3.12. From that table, it becomes evident that the common practice for wastewater management in the region is discharge of the wastewater to evaporation fields or the desert. A map of the location of large-scale industries in the region of Aktau is provided in Appendix 5d.

Table 3.12: Type and discharge points of plants identified in Mangistau Oblast.




Discharge Points

Type of Industry
Number of plants
Number of plants in operation
Caspian Sea
Lake Koshkar-Ata
KOC-1
Evaporation fields/dessert

Breweries & Drink Manufacturers
3
2
0
0
2
0

Chemical Plants
3
3*
1
1
0
0

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

Fish Processing/Fisheries
1
1
0
0
0
1

Meat Processing
2
1
0
0
0
1

Metal Works & Garage
1
1
0
0
1
0

Mines
2
0
0
0
0
0

Miscellaneous Industries
12
12
0
1
2
9

Oil & Gas Exploitation - ONSHORE
11
11
0
0
0
11

Oil & Gas Exploration - OFFSHORE
1
1
0
0
0
1

Petrochemicals
1
0
0
0
0
0

Power Plants
4
4
4
0
0
0

Water Facilities
1
1
1
0
0
0

TOTAL
44
39
6
3
6
23

* One plant does not produce liquid effluents
Industrial and municipal wastewater from the lower part of the city is directed to the KOC-1 biological treatment plant. Sewage from the upper part of the city flows to the KOC-2 plant and is discharged into Lake KoshKar-Ata without any treatment. Because of lack of funds, the construction of the KOC-2 WWTP began in 1991 but was never completed.

Wastes from a tuberculosis hospital in the area used to be discharged to Lake Koshkar-Ata, together with most of the industrial wastes. In September 1999 the hospital was transferred to the city centre and the produced wastewater is now discharged to the KOC-1 treatment plant. Photographs of Lake Koshkar-Ata and the KOC-1 plant are included in Appendix 6.

Basically, two outlets exist in the coastal area of Aktau. Municipal treated effluents from KOC-1 are discharged via outlet 1, together with the liquid effluents from Power Plant No.1. Liquid effluents from the MAEC, excluding power plant No1, together with the liquid effluents from the nitrogenous fertiliser plant, are discharged to the same channel, which discharges to the sea through Lake Karakol and outlet 2. The schematic drawing below (Figure 3.3) illustrates the existing situation regarding the liquid effluent outlets and discharges in the city of Aktau.









Figure 3.3: Schematic diagram of liquid wastes flow in Aktau

The main problem identified is that the wastes from the Uranium processing & enrichment plant were discharged into Lake Koshkar Ata. Today, due to the lack of raw materials, most of the facilities do not operate at full capacity or have shut down. Therefore, the level of the lake has fallen, and sediment (soil) from the dried up area is blown away by winds. Investigations have shown that radioactive elements are present as far away as 50 km from the lake. Furthermore, the Institute of Hydrology Institute used to carry out analysis of groundwater until 1997. This investigation showed that certain pollutants are transferred to the Caspian Sea. This investigation ended in 1998 due to lack of funds.

Some of the money from environmental fines can be spent pumping seawater in order to keep a constant water level in the lake. However, the pumping process is expensive because the lake is located 5 km away from the pumping station, which belongs to MAEC.

The cost of pumping seawater in order to prevent the decrease of the lake water level is 6 million Tengge annually (43,000 USD). Last year, the pumping stopped, and the reason was that the Aktau Regional Department of Environment did not have the funds to pay off the MAEC (Mangestau Atomic Energy Complex) for the pumping (see Appendix 1).

3.4. Industrial facilities identified in Russia

The areas of interest in Russia, for the scope of the present report, are the region of Astrakhan and the Republics of Kalmykia and Dagestan, which are situated along the Caspian Sea. It was not possible to identify industrial facilities in the Republic of Kalmykia that may cause pollution to the marine environment.
3.4.1 Astrakhan Region (Oblast)

The survey was deficient in Russia, because collecting information was difficult. In Astrakhan in particular, site visits were not permitted. Most of the information was gathered from a personal visit to the Committee of Ecology of Astrakhan, from where a list of facilities discharging directly to the Volga River was obtained (see Appendix 1). Only 11 preliminary questionnaires prepared by local experts were provided, and not in the form shown in Appendix 3a. Initially, it was reported that in the whole of Astrakhan Oblast only 11 plants discharge wastewater directly to River Volga. The remaining facilities, it was stated, discharge to the central sewage system or channels that are connected to the three (3) Municipal Wastewater Treatment Plants. However, from personal contact, it was reported that twenty-eight (28) industries actually discharge directly into the River Volga Delta.

The list of industrial facilities identified in Astrakhan is presented in Appendix 4d(i). A map of industries in Astrakhan is presented in Appendix 5e. The plants identified in Astrakhan are listed, by industry type, in Table 3.13. From the table below, it is evident that the majority of industries are fish processing industries and that, in general, 57% are food processing industries. Photographs illustrating the hydropower plant in Astrakhan and the shipyards along the Volga arms can be seen in Appendix 6.

According to a different source [8], several tanneries and woodworking industries are located in Astrakhan. Astrakhan is well known for leather and fur production. In the entire Astrakhan Region (Oblast) a total of 664 industrial facilities were reported (see Appendix 1), but only the above-mentioned 28 plants discharge wastewater into rivers. The remaining are mainly connected with the central municipal wastewater treatment plants. The MWWTPs were established 30 years ago. In the city of Astrakhan there are 3 MWWTP. According to the SCE, the treatment plants operate inadequately [3].

Table 3.13: Discharge pattern in the region of Astrakhan


Number of plants discharging to

Type of Industry
Number of plants
Number of plants in operation
The Caspian Sea
River Volga

Canneries
3
3
0
3

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

Fish Processing/Fisheries
9
9
0
9

Meat Processing
2
2
0
2

Miscellaneous Industries
8
8
0
8

Power Plants
1
1
0
1

Refineries
1
1
0
1

Shipyards
2
2
0
2

TOTAL
28
28
0
28

There is only one refinery in Astrakhan Oblast the Astrakhan Gasprom Gas Refinery. It operates a separate WWTP. As such, liquid effluents from that plant are not discharged into River Volga. It was reported that the final effluent is used for irrigation.

Each industry plans its water consumption and discharges. Every industry prepares an annual report which is submitted to the State Committee of Ecology (SCE), where the wastewater characteristics are reported. The SCE gives a license (permit) to industries that are not connected with the sewage collection network to discharge to surface waters (rivers). This permit not only specifies volumes, but also the maximum allowable concentration of pollutants. The “polluter pays” principle is applied. If the effluent characteristics exceed the maximum allowable concentration, the plant has to pay a fine.

The local water company in Astrakhan is called VODOCANAL, and controls discharges to the wastewater treatment plants. The Inspection Department of SCE, in turn, controls VODOCANAL and its wastewater discharges into rivers. VODOCANAL belongs to the municipality.

3.4.2 Dagestan Republic

It was impossible to undertake site visits in the Republic of Dagestan, due to the difficult present political situation in that area. The information presented is based exclusively on the data given by the local experts and as a result of personal contacts (see Appendix 1). Only 11 preliminary questionnaires were received from Dagestan and 15 detailed were distributed. 11 detailed questionnaires were returned after the given deadline.

Following personal contacts, a list with the major industries was provided, and 43 industries were identified in the Republic of Dagestan, of which 8 are Water Companies (Vodokanal). But it was stated that approximately 700 industrial plants exist, and almost all are located along the coastline or next to rivers, which probably means they constitute unidentified pollution sources. Additionally, the structure of the economy has changed over the last few years, which means that many large-scale industries are not in operation at present.

The list of the main industries identified in Dagestan is presented in Appendix 4d(ii) (1998 data was used). Table 3.14 summarises the type of industries identified in Dagestan. From this table it is evident that information about the discharge points for almost all the plants is unavailable. Because of the lack of sufficient information it is impossible to carry out an integrated survey. Most of the industries are located along the coastline, and, from personal contact, it became apparent that industrial effluents are discharged into the Caspian Sea. Although the final receptor is known, information wasn’t obtained regarding the treatment on-site or at a central municipal wastewater treatment plant. The survey of oil activities in Dagestan is hindered by the limited amount of information regarding onshore oil and gas production. It is known that 39 oil fields exist in the whole Dagestan Republic, but not whether they are located next to the coastline [9].

Table 3.14: Discharge pattern of the industries identified in Dagestan




Number of plants discharging to

Type of Industry
Number of plants
Number of plants in operation
Sewerage
Caspian Sea
River

Breweries & Drink Manufacturers
1
1
1
0
0

Canneries
6
6
n.a.
n.a.
n.a.

Dairy production/Ice Creams/Bakeries/Confectioneries
1
1
n.a.
n.a.
n.a.

Electrical/Electronic Manufacturing
8
8
6
2
0

Fertilisers
1
1
0
0
1

Meat Processing
4
4
1
n.a.
n.a.

Metal Works & Garages
1
1
0
1
0

Miscellaneous industries
6
6
n.a
n.a.
n.a.

Oil & Gas production/oil terminals 
4
4
1
2
n.a.

Glass Manufacturing
1
1
1
0
0

Power Plants
2
2
n.a.
n.a.
n.a.

Water Companies
8
8
n.a.
n.a.
n.a.

TOTAL
43
34
10
5
1

Almost all the Coastal Cities have central sewage collection systems and biological treatment facilities for industrial and municipal wastewater treatment. According to the information available, biological treatment plants exist in the cities of Makhachkala, Kizilyurt, Kaspyisk and Kizlyar. The treated effluent from the treatment plants in Kizlyar and Kizilyurt discharge to River Staryi Terek and River Slak, respectively. Treated effluent from the treatment plants in Makhachkala and Kaspyisk is discharged to the Caspian Sea.

The two coastal cities – Derbent and Izerbash – do not possess wastewater treatment facilities, and thus the untreated municipal and industrial effluents are discharged directly to the sea. The State Committee of Ecology of Dagestan controls the operation of the Municipal WWTPs, but it was reported that the control is inadequate [3].

The “polluter pays” principle is applied in Dagestan, but the amount of money that each plant has to pay is relatively low in comparison to their turnover. This is of considerable importance concerning marine pollution, as industries do not take into consideration the pollution they cause.

The State Committee of Ecology of the Republic of Dagestan controls all industry and issues permits to discharge wastewater into the Caspian Sea. As mentioned above, the SCE gives the permission and charges industries according to effluent characteristics. It is worth mentioning that the SCE of Dagestan Republic answers to Moscow.

3.5. Industries identified in Turkmenistan

The coastal area of Turkmenistan is not densely populated and the biggest city located in the area is Turkmenbashi. The eastern coastal area of the Caspian Sea is not characterised by intensive industrial activities. Although industrial activity is low, the condition of the few industrial plants that exist is bad. Most plants have never carried out maintenance works and production technology has never been updated.

The full list of industrial facilities located along the Turkmenistan coastline is included in Appendix 4e. A map of industries in Turkmenbashi is presented in Appendix 5f. Industrial facilities, are listed by sector, together with their discharge points, as reported, in Table 3.15. The common practice in Turkmenistan, as in Kazakhstan, is to discharge wastewater to the dessert. It was reported that 16 plants, out of a total of 20, discharge to the dessert/artificial lake, and only 4 directly to the sea.

Table 3.15: Plants identified in the coastal area of Turkmenistan.


Discharge Point

Type of Industry
Number of plants
Number of plants in operation
Dessert/lake
Caspian Sea

Chemical Industries
2
2
1
1

Fish Processing/Fisheries
1
1
1
0

Fish Fodder
1
1
0
1

Iodine & Bromine Salts
2
2
2
0

Miscellaneous industries
1
1
1
0

Oil & Gas Exploitation - ONSHORE
6
6
6
0

Oil & Gas Exploitation - OFFSHORE
2
2
2
0

Oil Terminals
2
2
2
0

Power Plants
1
1
0
1

Refineries
1
1
1
0

Shipyards
1
1
0
1

Textiles
1
0
0
0

TOTAL
21
20
16
4

Vodokanal is the Water Company that controls wastewater discharges to the main sewage collection system in the city of Turkmenbashi. Except municipal wastewater discharges (35,000 m3/d) to the central sewage system some industries are also connected and discharge into it. Five (5) pumping stations exist in Turkmenbashi, 4 in the city of Turkmenbashi and 1 located in the Microrayon suburb. The pumping stations are connected in series (pumping station No. 1 ( pumping station No. 2 ( pumping station No. 3 ( pumping station No. 4 ( evaporation fields). That means when one pumping station is out of order the considerable amount of wastewater flows through the emergency outlets, directly to the sea. Pumps are out of order from time to time because of power cuts. Photographs of the Turkmenbashi evaporation field (which is dry) can be seen in Appendix 6.

The Main Pumping Station No.4 receives all the wastewater and approval existed to discharge into the sea. In emergency situations, wastewater is discharged to Saymonov artificial lake (Buhta Saymonova/artificial lake). Wastewater used to be discharged to the channel where the power station discharges, but that practice was subsequently prohibited.

Cheleken was reported to posses a central sewage collection system and a pumping station which is designed to direct wastewater to an evaporation field. The evaporation field in Cheleken was reported to be 20-25 km away from the city of Cheleken.

From the industries presented listed in Appendix 3e, only the power plant and the 2 plants in Bekdash were reported to discharge to the Caspian Sea. But from a visit in Cheleken and Turkmenbashi it was evident that factories in Cheleken discharge into the central sewage collection system, which is in bad condition, and the wastewater is therefore subsequently discharged into the sea. In Turkmenbashi the power plant discharges to the sea via a channel, the Turkmenbashi Oil Refinery discharges to the lake (Buhta Saymonova) and the fish processing facility Balkanbalik discharges to the central sewage system from which the wastewater never actually manages to reach the evaporation fields. Photographs showing the considerable oil contamination caused by the refining activities, together with a view of Lake Saymonova, can be seen in Appendix 6.

12 offshore platforms exist along the sea surrounding the Cheleken Peninsula, in the Lam and Zhdanov oil fields. The Cheleken Chemical Plant, the Section of Technical Carbon Production, the Dragon Oil Base, the NGDU Chelekenineft (oil and gas production) and the harbour area are all located in Cheleken. After separation oil is pumped to the Turkmenbashi Refinery, and part is stored in the oil base which tankers approach to load crude oil.

Figure 3.4 schematically illustrates the location of the aforementioned industrial facilities in the Cheleken Peninsula.


Figure 3.4 : Schematic representation of the Cheleken Peninsula
4. Pollution Load Estimations

This chapter provides a detailed description of the approach and the methodology followed for the estimation of the industrial pollution loads. It also outlines the limitations and the information gaps encountered. As a result of that evaluation, Hot Spot areas were identified. Abatement scenarios are not presented in the present report, but are analytically described in the CCPC report [16].

The data collection scheme that was established by the CCPC has been described in paragraph 2.3. As it was mentioned in that paragraph, the industrial pollution load estimation was not easy, because of the several data sources and dissimilar data reported for the same plants. In some cases, the problem of data availability had to be dealt with and overcome. This, together with data reliability, gave rise to tremendous problems in the estimation of pollution loads.

All the available information, as reported, is presented in Appendix 7. The data was assessed, by means of comparison with data released in internationally recognised publications [2, 10, 11, 12, 13, 14, 15]. Acceptance of the data was the last step. Additionally, in many cases, it was relatively difficult to evaluate data reliability. In several instances key figures were used as given in international publications. In all cases the source is mentioned. Detailed description of the pollution load estimations follow.

It should be mentioned that the State Laboratories have to put up with lack of reagents, unscheduled flow measurements or sampling, old equipment, lack of appropriate equipment for analysis of all pollutants (e.g. heavy metals), lack of funds. As such, the chemical analysis of liquid effluents from the initial survey cannot be considered reliable.

Data obtained from preliminary questionnaires regarding the amount of wastewater in most of the cases indicates real flow, but because the production was given as a total (and not the actual production of each product) it should be viewed with reservations. In order to overcome the above-mentioned barriers, the detailed questionnaires were prepared and distributed aiming figures that present the real situation. The figures regarding the production can be used without hesitation. The pollutants’ concentrations were given in almost all the cases just below the standards in order to be within the standards in the permit.

In general, industries located in the Caspian Countries (maybe except I.R. Iran) do not operate at full capacity or the actual capacity is not constant therefore the wastewater flow can vary from date to date or from month to month. In order to overcome this problem in many cases the production was picked up from detailed questionnaires and the pollution loads were calculated according to international literature. The pollution loads in international literature are based on pollutant load per production unit, which is considered to be more correct.

The parameters taken into consideration, in order to estimate the pollution loads, are the following: 

1. Industrial plants in operation.

2. Plants discharging into water body.

3. Data on production, when were available.

4. Key figures on concentrations were used in the cases where only wastewater flow was available.

5. Flow based on production figures, where that was possible.

All the assumptions made for this preliminary pollution load estimation are described analytically in the following paragraphs. Table 4.1 presents the pollution loads as estimated following the aforementioned methodology and taking into consideration the limitations.

Table 4.2, showing the pollution load from the Guilan Region in I.R. Iran, is a good example illustrating the dissimilar loads which may occur in the case of using key figures and using raw data.

4.1. Azerbaijan

4.1.1 Sumgayit

Data from the different sources and specifically from the CCPC database, from the detailed questionnaires and from international literature is presented in Appendix 7 . After assessment of the available data, it was decided to use data on Suspended Solids, Hydrocarbons, Sulphates, Chloride from the detailed questionnaires and key figures for Total-N, Total-P, BOD5, COD and heavy metal concentrations. In the case of Heavy Metals concentration it was necessary due to the general lack of data.

Table 4.1: Summary Table: Pollution Loads in tons/yr



BOD (tons/yr)
COD (tons/yr)
SS (tons/yr)
TDS (tons/yr)
O&G (tons/yr)
Total-N (tons/yr)
Total-P (tons/yr)
Sulphates (tons/yr)
Cl- (tons/yr)
Detergents (tons/yr)
Phenols (tons/yr)
CN (tons/yr)
E.Coli (counts/yr)
Hg (ton/yr)
Cd
Cr
Pb
Cu
Zn
Ni
Fe

Azerbaijan























Southern Azerbaijan

81
59
7
20
14
1
0
0
0
n.a.
0
n.a.
n.a.
n.a.
n.a.
n.a.
n.a.
n.a.
n.a.
n.a.
n.a.

Northern Azerbaijan

122
126
12
12,600
84
0
0
0
0
0
21
0
n.a.
0.0
0.3
1.0
0.1
0.2
0.0
0.2
n.a.

Absheron Peninsula excluding Baku & Sumgayit
MIN
3,678
9,885
650
88,410
2,789
0
0
0
0
0
217
1
n.a.
0.3
2.2
6.8
0.6
5.5
0.0
1.2
n.a.


MAX









0
217
1
n.a.
0.3
5.1
6.8
0.6
5.7
0.1
1.2
n.a.

Baku 

1,114
1,932
25,118
28,133
9,881
851
294
733
0
9,592
1,771
460
n.a.
0.1
768.0
32.0
39.0
154.5
18.4
8.0
n.a.

Sumgayit

595
4,376
1,527
n.a.
39
0
1
96,679
310,279
n.a.
n.a.
n.a.
n.a.
9.2
n.a.
n.a.
n.a.
0.3
0.0
0.0
0.3

I.R. Iran























Guilan Region

2,802
10,362
8,981
n.a.
873
99
16
12
53
n.a.
n.a.
n.a.
n.a.
n.a.
n.a.
9.2
n.a.
n.a.
1.6
n.a.
n.a.

Kazakhstan























Aktau

2,931
n.a.
n.a.
n.a.
1,775
7,116
188
n.a.
n.a.
n.a.
n.a.
n.a.
n.a.
n.a.
n.a.
n.a.
n.a.
n.a.
n.a.
n.a.
72.7

Russia























Astrakhan

4,624
n.a.
2,495
n.a.
8,758
327
140
n.a.
120
699
126
n.a.
9.20E+13
n.a.
55.9
0.1
n.a.
11.2
1.2
n.a.
n.a.

Dagestan

304
n.a.
2,479
n.a.
106
5
9
n.a.
84
n.a.
5
n.a.
3.15E+12
0.1
0.1
0.0
n.a.
0.1
0.7
0.2
3.4

Turkmenistan























Turkmenbashi

1,484
11,730
821,299
n.a.
561
108
3,964
n.a.
n.a.
0
0
n.a.
2.68E+13
n.a.
n.a.
19.6
n.a.
15.6
35.2
140.8
1642.0

n.a. Not available

4.1.2 Baku

Regarding the city of Baku the available information was gained through the preliminary survey while the detailed industrial questionnaires distributed weren’t returned. Therefore, the pollution load estimations were based on wastewater flow and key figures.

4.1.3 Absheron Peninsula excluding Baku & Sumgayit

In order to estimate the pollution loads from industrial activities in Absheron Peninsula, a number of returned detailed industrial questionnaires and the preliminary survey regarding wastewater were taken into account. The industries discharging to Govsany municipal wastewater treatment plant were not included because according to the study [3] the Govsany treatment plant was assessed to work sufficiently. Considerable pollution loads are released by the oil and gas production units and by metal-working activities, which discharge liquid effluents to Govsany Channel.

4.1.4 Northern Azerbaijan

Data was collected from the preliminary and detailed questionnaires. All the available data is presented in Appendix 7. It was decided to use production data and key figures for pollution loads per production unit.

4.1.5 Southern Azerbaijan

The above-mentioned assumptions were taken also into consideration in the case of Southern Azerbaijan. Furthermore, in Southern Azerbaijan, several tea producing factories operate. All the tea producing and packing industries were considered not to contribute to the pollution load transferred to the Caspian Sea, because the production process doesn’t involve liquid effluents generation.

4.2.  I.R. Iran

In the case of the coastal area  of I.R. Iran, data on pollutants’ concentrations was available at the CCPC office, on time, only for Guilan Region. In the case of Mazandaran Region data was received too late and is therefore not included in this stage of initial screening. Consequently, the pollution load estimation from industrial activities in I.R. Iran is based on real data and unfortunately is incomplete. Table 4.2 below presents in the first row the estimated pollution loads based on key figures, in the second row the pollution loads based on data as reported [5] and in the last the pollution loads transferred to the sea by all the rivers in I.R. Iran.

4.3. Kazakhstan

4.3.1 Atyrau Region

In the city of Atyrau there are no direct discharges of industrial wastewater to the sea, and only two industries discharge liquid effluents to river water. Therefore, the pollution load in the case of Atyrau region is considered insignificant. Although, the pollution load from industrial activities is insignificant it is strongly believed that the oil load transferred to the sea due to the water level rise is significant, but, unfortunately, impossible to estimate.

4.3.2 Mangistau Region

In the case of Aktau, in order to estimate the pollution loads; the pollutant concentration figures obtained from the Aktau Regional Environmental Protection Department were used. Wastewater flows used are those obtained from the preliminary Industrial Questionnaires. The reason for not using key figures is because the situation in Aktau is relatively unique and complicated and key figures might lead to wrong estimations. It is worth noting that data on heavy metal concentrations is not available. Furthermore, the oil pollution caused by flooded oil wells in the Kazakhstan coastal area is significant, but is difficult to estimate due to the lack of information.

4.4. Russia 

4.4.1 Astrakhan

In the case of Astrakhan City only key figures were used, because of the lack of data. Data on wastewater flow was available only for 11 plants obtained from the preliminary industrial questionnaire and therefore were used. The key figures concerning pollutants’ concentrations and the annual pollution load are presented in Appendix 7. It is worth mentioning that average values were used. The hydroelectric power station is not considered to pollute, as the pollution released is insignificant. In the case of the shipbuilding and ship repairing industry it is relatively difficult to estimate the actual load because in general many chemicals are used during the process and therefore many toxic substances are contained. According to [12], paint chips, stripping solvents, cyanides, acids, alkalies, organics and solvents, emulsified lubricating coolants and cutting oils are released through the several industrial processes. Particularly for oil and grease concentrations the figure of 6,000 mg/lt was used, even though in international literature it is given to vary between 11,000 and 13,500 mg/lt, and this is because the type of chemicals used is not known.

Knowing that more than 500 industries are located in Astrakhan, and the municipal wastewater treatment plants that treat mixed industrial and municipal wastewater operate insufficiently, it might be possible the pollution loads were underestimated. 

4.4.2 Dagestan Republic

In the case of Dagestan Republic, a list describing the major industries discharging to the sea was given. Since only the final discharge point was available, and figures of wastewater flow insufficient, the evaluation was difficult. From paragraph 3.4.2 it is evident that, excluding the water companies, many electrical/electronic industries (22%) are located in Dagestan that may contribute to heavy metal loading. Since the initial survey was insufficient and some detailed industrial questionnaires weren’t returned on time, it is believed that the load is underestimated or might not reflect the real situation. Furthermore, more than the 35 industries identified may be located in Dagestan.

4.5. Turkmenistan

As it was mentioned in previous chapters the Turkmenistan coastline cannot be characterised by intensive industrial activity. On the other hand, some unique industries, which are not met in the whole Caspian coastal region are located in that area. This, in combination with data availability, makes the pollution load estimation relatively difficult.

In the case of Cheleken, due to the unusual industries located in the area (for instance the Iodine plant, and the Technical Carbon Section) and the limitations arising from data availability, pollution load estimation was impossible. The same situation exists in Bekdash, regarding the industrial sectors, but in this case pollutant concentrations were available and given by CaspEcoControl. It is worth noting that the CaspEcoControl Laboratory does not operate continuously, due to reagent availability. In many cases, the pollutant concentrations given for different months are exactly the same. In spite of that, these figures were used. In the case of Turkmenbashi two plants, were considered to be discharging liquid effluents directly to the sea, the power plant and the fish processing plant. It is worth noting that, both in Cheleken and Turkmenbashi, considerable oil pollution exists, but due to the lack of data it was impossible to estimate loads. Two oil terminals operate both in Turkmenbashi and Cheleken.

Table 4.2: Pollution Load Estimations in the region of Guilan in I.R. Iran


Flow [m3/yr]
Total-N (ton/yr)
Total-P (ton/yr)
BOD (ton/yr)
TSS (ton/yr)
HC (ton/yr)
E. Coli
Phenol (ton/yr)
Sulfates (ton/yr)
Cl- (ton/yr)
Hg (ton/yr)
Zn (ton/yr)
Cd (ton/yr)
Cr (ton/yr)

TOTAL Load from Industry, Key figures
1.16E+07
160.5
8.2
2,725
2,028
873
5.16E+12
874
11.5
52.8
0
1.6
n.a.
9.2

TOTAL Load from Industry, CCPC
1.16E+07
99.4
15.6
2,802
8,981
n.a.
2.91E+17
n.a
(1)
(1)
n.a.
n.a.
n.a.
n.a.

Total Load from all Rivers in I.R. Iran
10.1E+9
5,466
486
29,407
n.a.
810
4.2E+18
n.a
n.a.
n.a.
0.41

4.1


(1) Data not added; Available from CCPC database

5. Conclusions and Recommendations

5.1. Conclusions

From the findings of this Industrial Survey (Part 1: Pollution Loads), the following can be concluded:

5.1.1 Identification of Industries and Discharge Pattern

The coastal area of Azerbaijan is relatively industrialised, particularly in the Absheron Peninsula, where most of the industries are located. Most of the industries in Azerbaijan discharge industrial wastewater to the sea, either directly or indirectly, through rivers, or via inadequately operating municipal wastewater treatment plants.

Only industrial facilities located in the region of Guilan in I.R. Iran were presented in this report, as data regarding industries in Mazandaran was obtained after the finalisation of the study. In the region of Guilan, 88 industries were identified, which represent almost all the industrial sectors, and it was found that industrial wastewater is mainly discharged into rivers.

In the regions of Atyrau and Mangistau (Kazakhstan coastal area)the common practice for wastewater disposal is discharge to evaporation fields or the dessert. However, a nuclear power plant and chemical industries discharging industrial wastewater directly to the sea are located in Aktau.

In the case of Turkmenistan, the common practice for wastewater disposal is similar to that in Kazakhstan, but it was discovered that because of deficient operation of the pumping stations, wastewater is released to the sea.

In the case of the region of Astrakhan, not all the industries were identified. The 28 large-scale industries identified discharge directly to the Volga Delta, but there is information that more industries than those identified are located in the region.

In Klamykia, no data could be obtained during this industrial survey.

In Dagestan several electronic manufacturing industries and chemical industries exist, but the discharge pattern could not be properly identified.

Some industrial sectors are represented in all countries. These include power plants, chemical organic and inorganic industry, ship building & repair, fish processing, meat processing, oil & gas refineries (except the I.R. Iran) and onshore oil & gas exploitation  (except the I.R. Iran).

It was also discovered that some uncommon industries are located in the Caspian region, such as the nuclear power plant in Aktau, the chlor-alkali plant in Sumgayit, and the iodine plant in Cheleken.

5.1.2 Pollution Load Estimations

Regarding the identification of Hot Spot Areas, through the use of pollution load estimations, and considering the limitations mentioned in section 2.3 and chapter 4, the following can be concluded:

· The approach of using key figures (industry-representative effluent quality values from international literature) might lead to incorrect estimations.

· Regarding the BOD5 load, one can present the contributing areas in the following order, starting from areas contributing more, and ending with areas that appear to contribute less:

Astrakhan>Absheron>Guilan Region>Aktau>Turkmenbashi>Baku>Sumgayit

Contribution from Northern and Southern Azerbaijan and the region of Atyrau was estimated to be insignificant.

· Regarding COD, the pollution load was not available for Aktau, Astrakhan and Dagestan. For the remaining areas, their relative contribution to COD loading is in the following order, starting from areas which contribute more:

Turkmenbashi > Guilan Region > Absheron > Sumgayit > Baku

Contribution from Northern and Southern Azerbaijan and the region of Atyrau was estimated to be insignificant. The load from Turkmenbashi may have been over estimated.

· The relative contribution of different areas to oil & grease load is in the following order, starting from areas which contribute more:

Baku & Absheron Peninsula>Astrakhan>Aktau>Guilan Region>Turkmenbashi

Contribution from Northern and Southern Azerbaijan and the region of Atyrau was estimated to be insignificant.

· The relative contribution of different areas to heavy metals load is in the following order, starting from areas which contribute more:

Baku>Astrakhan>Aktau>Absheron Peninsula>Guilan>Sumgayit

Contribution from Northern and Southern Azerbaijan and the region of Atyrau was estimated to be insignificant. Turkmenbashi appears to give the highest pollution load, which should be further investigated. From the order presented above, Absheron Peninsula, including Baku and Sumgayit, may contribute more than the other Caspian areas.

· The relative contribution of different areas to Total-N load is in the following order, starting from areas which contribute more:

Aktau>Turkmenbashi>Baku>Astrakhan

Other areas contribute much less. Contribution from Northern and Southern Azerbaijan and the region of Atyrau was estimated to be insignificant.

· The relative contribution of different areas to Total-P load is in the following order, starting from areas which contribute more:

Turkmenbashi>Baku>Aktau>Astrakhan

The case of Turkmenbashi should be further investigated. Other areas contribute much less. Contribution from Northern and Southern Azerbaijan and the region of Atyrau was estimated to be insignificant. 

· Insufficient radioactivity data could be obtained, but Cheleken and Aktau are possibly highly contaminated areas.

· Release of hazardous substances is expected from Absheron, Astrakhan, Dagestan and I.R. Iran.

5.2. Recommendations

5.2.1 Establishment of Methodology

The establishment of a methodology for further assessment and identification of the industrial sectors and discharge patterns is recommended. Further investigation is necessary in Russia, including Astrakhan, Kalmykia Republic and Dagestan Republi. Further investigation and information collection regarding industries in the coastal area of I.R. Iran is also recommended. A methodology for the review of the existing situation in Baku should be also established.

5.2.2 Monitoring Programme

It is recommended that a monitoring programme should be established in order to estimate the exact pollution loads. The monitoring programme should include time-series sampling at discharges of industrial effluents, together with flow measurements. The selection of pollutants for analysis should depend on the industrial sector, and chemical analysis should be applied for a number of pollutants, including heavy metals and potential toxic/hazardous substances.

5.2.3 Training Programme

The training of laboratory personnel in new analytical methods and on the establishment of scheduled monitoring programmes, including sampling techniques and flow measurement, is recommended.

5.2.4 Flooded Oil Wells

A detailed examination of the flooded wells and the establishment of an action plan are recommended.

5.2.5 Official Standards in Permit

A review of the official standards for discharge permits, taking into account the existing situation of treatment plants, is recommended. Measures and actions needed to comply with European standards should be investigated and applied.
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Appendix 1: List of Contact Persons 

List of Contact Persons - Azerbaijan

Caspian Centre for Pollution Control

Co-ordinator:

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
Industrial Expert: Mrs Anthi Charalambous

Address:

LDK, 7 Sp. Triantafyllou Str. GR-113 61, Athens

Tel.:


+30-1 8629660, 8218208

Fax:


+30-1 8617681

E-mail:

paseco@compulink.gr
Industrial Expert: Mr Demetrios Economides

Address:

LDK, 7 Sp. Triantafyllou Str. GR-113 61, Athens

Tel.:


+30-1 8629660, 8218208

Fax:


+30-1 8617681

E-mail:

paseco@compulink.gr
National experts and working group in Azerbaijan

Name:


A. Aliullaev 

Expert subject:
Discharged wastes 

Name of institution:
State Caspian Instpectorate 

Address: 

3 Khudu Mamedov st., 370123 Baku, Azerbaijan

Tel.:


(99412) 71 62 56

Name:


M. Babaev

Expert subject:
Discharged wastes, legal & institutional aspects pollution emission 

Name of institution:
State Caspian Instpectorate 

Address:

3 Khudy Mamedov st., 370123 Baku, Azerbaijan

Tel.:


(99412) 71 62 56

Name:


G. Mammedova

Expert subject:
Pollution mission

Name of institution:
State Caspian Instpectorate 

Address:

3 Khudy Mamedov st., 370123 Baku, Azerbaijan

Tel.:


(99412) 71 83 29

Name:


G. Hadjiev

Expert subject:
Pollution mission

Address:

Goskomgidromet

Tel.:


(99412) 93 21 94

Name:


R. Mamedov

Expert subject:
Pollution mission

Address:

31 H. Javid st., Baku, Azerbaijan

Tel.:


(99412) 39 35 41

Fax:


97 52 85

E-mail:


ramiz@lan.ab.az
Name:


I. Valieva

Expert subject:
Marine expert

Name of institution:
State Caspian Instpectorate 

Address:

3 Khudy Mamedov st., 370123 Baku, Azerbaijan

Tel.:


(99412) 71 83 29

Name:


A. Zeynalov

Expert subject:
Marine expert

Name of institution:
State Caspian Instpectorate 

Address:

3 Khudy Mamedov st., 370123 Baku, Azerbaijan

Tel.:


(99412) 71 73 38

Name:


M. Piriev

Expert subject:
Legal & institutional aspects

Name of institution:
State Caspian Instpectorate 

Address:

3 Khudy Mamedov st., 370123 Baku, Azerbaijan

Tel.:


(99412) 71 72 65

Name:


N. Hadjiev

Expert subject:
Legal & institutional aspects

Name of institution:
State Caspian Instpectorate 

Address:

3 Khudy Mamedov st., 370123 Baku, Azerbaijan

Tel.:


(99412) 71 48 38, 715410

Name:


A. Siradjev

Expert subject:
Onshore oil exploration

Address:

SOCAR

Tel.:


(99412) 92 11 30

Name:


Y. Mamedov

Expert subject:
Software services

Address:

197 Sharifzadeh st., Baku, Azerbaijan

Tel.:


(8 50) 313 1814

E-mail:


drc@drc.baku.az
Khachmas Regional Department of Environmental Protection

Name:


Abdul Behir

Position:

Head Inspector of Khachmas Environmental Department

Tel.:


32050

List of Contact persons - I.R. Iran

Pollution Control Focal Point

Name:


M.S. Hoseyni Imami

Expert subject:
Director of Marine Environment Research Bureau 

Name of Institution:    CEP Focal Point, Department of Environment

Address:

PO Box 5181, Nedjatayaddi ave., Teheran, Iran

Tel.:


(9821) 8808 776

Fax:


8907 223

National Experts and working group in I.R. Iran

Name:


N. Varzaghani

Expert subject:
Industries discharged into the sea

Name:


F. Shoaie

Expert subject:
Rivers pollution and water quality, monitoring of the Caspian

List of Contact Persons - Kazakhstan

Monitoring Committee of NECSD

Name:


L. Shabanova

Expert subject:
Chairman of Monitoring Committee of NECSD

Name of Institution:
Ministry of Ecology & Natural Resources National




Environmental Center of Sustainable Development 

Address:

Kokshetau, Khazakhstan

Tel.:


(31622) 555 37

Fax:


555 37

E-mail:


lshabanova@koksh.kz
National experts and working group in Kazakhstan

Name:


V. Evstigneev

Expert subject:
Oil & gas exploration

Name of Institution:
Caspian Service Project LTD. 

Address:

8 Kaskor Prospect, 6 microdistrict, Aktau 466200

Tel.:


(8322) 511372

Fax:


511210

E-mail:


csp@nursat.kz
Name:


M. Diyarov

Expert subject:
Legal & institutional aspects

Name of Institution:
Joint-Stock Company of “Atyrau-Gylym”




Scientific Center of Regional Ecological Problem 

Address:

465000 Atirau

Tel.:


(831222) 29349

Fax:


(831222) 29349

E-mail:


crtc_bd@actel.kz

Name:


Agimgali Kengegaliev

Expert subject:
Marine & rivers, pollution emission

Name of Institution:
Academic of People Academy of Kazakhstan “Ecology”

Address:

Atyrau, Republic of Kazakhstan

Tel.:


(83122200) 33346

Fax:


(83122200) 33346

E-mail:


mntr_atr@nursat.kz
Name:


E. Bazarbaev

Expert subject:
Marine & rivers, onshore oil exploration

Name of Institution:
PreCaspian scientific & Production Center (Kazhydromet)

Address:

465000 Atirau, Old Airport

Tel.:


(31622) 555 37, 55428

Fax:


555 37

E-mail:


art@nursat.kz
Name:


Z.Bozakhaeva

Expert subject:
Pollution emission

Name of Institution:

Address:

465000 Atirau, Old Airport

Tel.:


(831222) 33202

Fax:


33346

E-mail:


mntr_atr@nursat.kz
Name:


S. Zhukova

Expert subject:
Pollution emission

Address:

466200 Aktay, mkr. 6, bld 8

Tel.:


(3292) 51 13 72

Fax:


51 12 10

E-mail:


mntr_atr@nursat.kz
Atyrau Regional Department of Environmental Protection

Name:


Amirgali Kurmangaliuli

Expert subject:
Deputy Head

Address:

137 Chapaev str., Atyrau

Tel.:


(31222) 33035, 32623

Fax:


(31222) 22290

Name:


Natalia V. Emuranova

Expert subject:
Head of Monitoring

Address:

137 Chapaev str., Atyrau

Tel.:


(31222) 33035, 32623

Fax:


(31222) 22290

Name:


Sailybek Kubash

Expert subject:
Head of the Ecology Control Department

Address:

137 Chapaev str., Atyrau

Tel.:


(31222) 33035, 32623

Fax:


(31222) 31364

Mangistau Ecology & Bioresources Department

Name:


Asylbek Derbissin

Expert subject:
Chief of the Department

Address:

1 mikr, Aktau

Tel.:


(3292) 519414

Fax:


(3292) 517085

List of contact persons - Russia

Pollution Control Focal Point

Name:


T. Butilina

Expert subject:
Legal & institutional aspects

Name of Institution:    Center for International Projects (CIP)

Address:

117292 PO Box 165 Moscow, Russian Fedration

Tel.:


(095) 165 6381

Fax:


165 6381

E-mail:


cip.russia@mtu_net.ru
National Experts and working group in Russia

Name:


S. Tikonov

Expert subject:
Legal & institutional aspects 

Name of Institution:    Center for International Projects (CIP)

Address:

117292 PO Box 165 Moscow, Russian Fedration 

Tel.:


095) 165 6381

Fax:


165 6381

E-mail:


cip.russia@mtu_net.ru


Name:


U. Chuykov

Expert subject:
Pollution emission, marine & rivers, industries (Astrakhan) 

Name of Institution:
State Committee for Nature Preservation of Astrakhan region 

Address:

113 Bakinskaya st., Astrakhan414000, Russia

Tel.:


095) 165 6381

Fax:


165 6381

E-mail:


eden@online.astrakhan.su
Name:


D. Katunin

Expert subject:
Marine & rivers 

Name of Institution:    Caspian Fisheries Research Institute

Address:

1 Savushkina st., Astrakhan, 414056, Russia

Tel.:


(8512) 25 86 32, 25 86 36, 28 94 62

Fax:


25 86 36

E-mail:


kaspfish@mail.astrakhan.ru
Name:


V. Beyguenko

Expert subject:
Marine & rivers 

Name of Institution:    Ministry of Natural Resources of The Russian Federation

Address:

4/6 Gruzinskaya st., Moscow 123812, Russia

Tel.:


(095) 254 7255

Fax:


254 6610

State Committee for Nature Preservation of Astrakhan Region

Name:


Viktor Andreev

Name of Institution:
State Committee for Nature Preservation of Astrakhan region 

Address:

113 Bakinskaya st., Astrakhan414000, Russia

Tel.:


391958

National Experts and working group in Russia/Dagestan Republic

Name:


A. Mungiev (Dagestan)

Expert subject:
Marine & rivers 

Name of Institution:   The State Center for Monitoring Control & Environmental




Management 

Address:

17 B Buganov st., Makhachkala 367000, Russia

Tel.:


(872 2264) 64 64 00

Fax:


68 04 88

E-mail:


minop@datacom.ru
List of Contact persons - Turkmenistan

Pollution Control Focal Point

Name:


Professor Habibulla Atamuradov

Name of Institution:
National Institute of Desserts, Flora and Fauna, Ministry of Nature Protection of Turkmenistan

Address:

15, Bitarap Turkmenistan Str, Ashgabat, 740000

Tel.:


(99312) 395427

Fax:


(99312) 353716

E-mail:



toop@cat.glasnet.ru
National Experts and working group in Turkmenistan

Name:


V. Glazovsky

Expert subject:
Pollution emission, onshore exploration

Name of Institution:
Ministry of nature Use & Environment Protection of Turkmenistan

Address:

102 Kemine st., Asgabad 744000, Turkmeninstan

Tel.:


(993 12) 35 22 32

Fax:


51 16 13

E-mail:


toop@cat.glasnet.ru 

Caspian Ecological Inspection “Caspecocontrol”, Turkmenbashi

Name:


Mamedov Kurbanyaz

Position:

Chief of Caspecocontrol

Address:

7450000 Turkmenbashi, Gogol Str

Tel.:


(43222) 24683

Fax:


--

Name:


Tatiana Zura

Position:

Chief Engineer of Caspecocontrol

Address:

7450000 Turkmenbashi, Gogol Str

Tel.:


(43222) 25184

Fax:


--

Appendix 2: List of Reports Prepared by the CCPC

1. General reports

/1/ Scope of Work of CCPC. Caspian Centre for Pollution Control. EU Tacis. May 2000.

/2/ Data Collection Scheme, Pollution Load Database and GIS Development. Caspian Centre for Pollution Control. EU Tacis. April 2000. 

/3/ Summary Findings. Caspian Centre for Pollution Control. EU Tacis. May 2000.

2. Supporting Technical reports

/4/ Oil Contamination of the Caspian Sea. Caspian Centre for Pollution Control. EU Tacis. February 2000.

/5/ Domestic Wastewater. Load Inventory and Abatement Scenarios. Caspian       Centre for Pollution Control. EU Tacis.  February 2000.

/6/ Industrial Survey Part I Pollution Loads. Caspian Centre for Pollution Control. EU Tacis. May 2000.

/7/ Industrial Survey Part II Assessment of Environmental Performance and Pollution Prevention Measures. Caspian Centre for Pollution Control. EU Tacis. May 2000.

/8/ Pollution Load Inventory of the Caspian Sea. A Demonstration of a Decision Support System. Caspian Centre for Pollution Control. EU Tacis. February 2000.

/9/ Design of a Decision Support System for the Caspian Sea. Caspian Centre for Pollution Control. EU Tacis. May 2000.

/10/ Assessment of Data Availability of Ambient Monitoring Data of Sea and Rivers. Caspian Centre for Pollution Control. EU Tacis. August 2000.

3. Country reports

/11/ Assessment of Pollution Control Measures Azerbaijan. Caspian Centre for Pollution Control. EU Tacis. May 2000.

/12/ Assessment of Pollution Control Measures I. R. Iran. Caspian Centre for Pollution Control. EU Tacis. August 2000.

/13/ Assessment of Pollution Control Measures Kazakhstan. Caspian Centre for Pollution Control. EU Tacis. May 2000.

/14/ Assessment of Pollution Control Measures Russia. Caspian Centre for Pollution Control. EU Tacis. May 2000.

/15/ Assessment of Pollution Control Measures Turkmenistan. Caspian Centre for Pollution Control. EU Tacis. May 2000.
Appendix  3a: The Preliminary Industrial Questionnaire

Preliminary Industrial Questionnaire – CCPC

Area/city:

General information
English
Russian
Общая информация

Name of industry


Название промышленности

Address


 Адрес

Telephone no.


Тел..№

Fax no.


Факс №

Location, Coordinates


Расположение (координаты)






Contact person 


Контактное лицо

Public/privat


Общественная/собственная

Number of employee 


Количество сотрудников

Production (preferably 1998) 


Производство (желательно данные за 1998год)

Type of products  (ton/year)



Вид продукта (тонн/год)

% of production capacity


Производительность

Waste water


Водоотведение

Number of discharge points


Количество источников

Discharge to
 


Сток в

Waste water m3/year


Объем сточной воды м3/год

Type of waste water treatment 


Тип очистки 






Water consumption 


Водопотребление

m3/day


Количество используемой воды м3/год

Water source


Источник воды

Solid waste


Твердые отходы

Type of solid waste


Вид твердых веществ 

ton/year


Тонн/год

Means of disposal


Вид захоронения

Toxic waste


Токсичные отходы

Type of toxic waste 


Вид вещества

ton/year


Тонн/год

Means of disposal


Вид захоронения

Air emission parameters


Выбросы в атмосферу

Flow ton/year


Общий объем м3/год

NOx ton/year


Nox мг/м3

SOx  ton/year


Sox мг/м3

Dust ton/year


Пыль мг/м3

Oil/hydrocarbons ton/year


Нефть/углеводород мг/м3

heavy metals
 ton/year


Тяжелые металлы мг/м3

Other pollutants
 ton/year


Другие загрязнители мг/м3

Nuclear waste


Радиоактивные отходы

Type of isotopes


Тип изотопов

Means of discharge



Средства выделения

Storage facility


Объекты хранения 

Handling procedures


Процедура перевозки

Energy


Энергия

Energy source



Энергетические ресурсы

Consumption ton/year


Расход энергии

Appendix 3b: The Detailed Industrial Questionnaire

Appendix 4a: List of Industries Identified in Azerbaijan

Name
Type
Treatment
Discharge point
Location
Operation
Preliminary Questionnaire
Questionnaire forwarded
Questionnaire returned
Visit

Breweries & Drink Manufacturers

"Khurdalan Pivo" Joint-Stock Venture
Beer
(Biological)

Govsany WWTP
Sea
Khurdalan
Yes
Yes
Yes
Yes
No

Siazan Wine Factory
Wine
Mechanical
Sea
Siazan
No
Yes
Yes
Yes
No

Joint Venture, Khachmas-Sherab Wine
Wine
Mechanical
Irrigation Channel
Khachmas
Yes
Yes
Yes
Yes
No

Amirkhanli Wine Products
Wine
No
River-Devecichay
Devechi
No
Yes
Yes
Yes
No

Kendob Wine Factory
Wine
No
River-Sharbranchay
Devechi
No
Yes
Yes
Yes
No

Khachmas Food Ind. Complex
Beer
Mechanical
Irrigation Channel
Khachmas
Yes
Yes
Yes
Yes
No

Tea Packing

Astara Tea Factory No1
Tea production
No
Sea
Astara
No
Yes
Yes
No
No

Astara Tea Factory No2
Tea production
No
Sea
Astara
Yes
Yes
Yes
Yes
No

Astara Tea Factory No3
Tea production
No
Sea
Astara
Yes
Yes
Yes
Yes
No

Lenkoran Tea Factory No1
Tea production
No
Sea
Lenkoran
Yes
Yes
Yes
Yes
No

Lenkoran Tea Factory No2
Tea production
No
Sea
Lenkoran
Yes
Yes
Yes
Yes
No

Lenkoran Tea Factory No3
Tea production
No
Sea
Lenkoran
No
Yes
Yes
No
No

Lenkoran Tea Factory No4
Tea production
No
Sea
Lenkoran
No
Yes
Yes
No
No

Lenkoran Tea Factory Avrora
Tea production
No
Sea
Lenkoran
No
Yes
Yes
No
No

Dairy production/Ice Creams/Bakeries/Confectioneries

Khurdalan Moloko JV
Milk Products
Govsany WWTP
Sea
Khurdalan
No
Yes
Yes
Yes
No

Lenkoran Milk Products
Milk Products
n.a.
n.a
Lenkoran
No
Yes
No
No
No

Fish processing/Fisheries

Narimanov Fish Plant
Frozen, smoked Fish, caviar
Settlement tank
Sea
Lenkoran
Yes
Yes
Yes
Yes
No

Capital A-Venture
Fish oil, fish powder
Settlement tank
Sea
Lenkoran
Yes
Yes
Yes
Yes
No

Meat Processing/Farming

Khurdalan Myaso JV
Meat Products
Govsany WWTP
Sea
Khurdalan
Yes (stopped 1999)
Yes
Yes
Yes
No

BakPtytsye
Poultry Meat Prod.
Govsany WWTP
Sea
Absheron
Yes (8-10%)
Yes
Yes
Yes
No

Korodil Poultry 
Poultry Meat Prod., eggs
Mechanical
Sea
Korodil Village
No
Yes
Yes
Yes
No

Kiliazi Poultry Farm
Poultry Meat
n.a.
n.a
Khizi
No
Yes
Yes
No
No

Siazan Poultry Farm
Poultry Meat
No
Sea
Siazan
No
Yes
Yes
No
No

Neftachala Poultry Farm
Poultry Meat
No
Channel-Sea
Neftachala
No
Yes
Yes
No
No

Salyani Poultry Farming Factory
Poultry Meat
No
Channel-Sea
Salyani
No
Yes
Yes
No
No

Salyani Poultry Farm
Poultry Meat
No
Channel-Sea
Salyani
No
Yes
No
No
No

Devechi Poultry OAO
Poultry Meat
No
Sea
Devechi
No
Yes
Yes
No
No

Salyani Industrial Complex Foodstuff
Foodstuff
No
Channel-Sea
Salyani
Yes (5%)
Yes
Yes
No
No

Canneries (Fruit & Vegetable Processing)

Baku Cannery
Canned food
Mechanical
Sea
Absheron
No
Yes
No
No
No

Lenkoran Konserve AOOT
Canned vegetables, tomato paste
(Biological)
Sea
Lenkoran
Yes
Yes
Yes
Yes
No

Kuba Cannery No1
Tomato paste, apple juice, jam
Khachmas WWTP
Sea
Kuba
Yes
Yes
Yes
Yes
No

Joint Venture Cannery, Khachmas-Konserve
Tomato paste, apple juice.
Khachmas WWTP
Sea
Khachmas
No (stopped 1998)
Yes
Yes
Yes
No

“Kudat Konserve” JV
Tomato paste, apple juice
n.a.
n.a.
Khudat
No
Yes
No
No
No

Khachmas Experimental Preserves Plant
Tomato paste, apple juice, jam
Khachmas WWTP
Sea
Kuba
Yes
Yes
Yes
Yes
No

Fodder

Kiliazi Mixed Fodder Factory
Mixed Fodder
No
Gilgilchay River
Khizi
Yes
Yes
Yes
Yes
No

Cement Manufacturing

Karadakh Cement Factory
Cement
Mechanical-No
Sea
Baku
Yes
Yes
Yes
Yes
Yes

Grain Processing

Salyani Grain Factory
Flour
No
Collector-Sea
Salyani
No
Yes
No
No
No

Devechi Grain Factory
Flour, Bran
Mechanical
Irrigation Channel
Devechi
Yes
Yes
Yes
Yes
No

Khachmas-Tahyl, Food Industr. Complex
Flour
Mechanical
Irrigation Channel
Khachmas
Yes
Yes
Yes
Yes
No

Cotton

Neftachala Cotton Factory
Cotton
No
Collector-Sea
Neftachala
Yes (2 months/yr)
Yes
Yes
No
No

Salyani Cotton Factory
Cotton
No
Collector-Sea
Salyani
Yes (10%)
Yes
Yes
No
No

Iodine & Bromine Salts

Neftachala Iodine Factory
Iodine & Bromine Salts
No
Collector
Neftachala
No
Yes
No
No
No

Plastic industries

Salyani Plastic Factory
polyethylene film, polyethylene pipe, plastic mass
City sewerage
Kura River
Salyani
Yes (5%)
Yes
Yes
Yes
Yes

Refineries

Azeri Refinery Plant
Gas Refinery
Mechanical
Sea
Baku
Yes
Yes
Yes
?
No

Azerneftyanajag Refinery
Oil Refinery
(Biological)
Sea
Baku
Yes
Yes
Yes
?
Yes

Azerneftayag Refinery
Oil Refinery
Mechanical
Sea
Baku
Yes
Yes
Yes
?
Yes

Oil & Gas Exploitation-OFF SHORE

NGDU Bulla More
Oil/gas production
Reinjection
Sea
off shore
Yes
Yes
No
No
No

NGDU Asheronneft o. Pirallahi
Oil/gas production
undergr/sea
Sea
off shore
Yes
Yes
No
No
No

NGDU 28 May
Oil/gas production
Sea/reinj/undegr
Sea
off shore
Yes
Yes
No
No
No

NGDU N. Narimanov
Oil/gas production
Sea/reinj/undeground
Sea
off shore
Yes
Yes
No
No
No

NGDU Gumm Adasi
Oil/gas production
Sea/reinj/undeground
Sea
off shore
Yes
Yes
No
No
No

NGDU Neft Dashlari
Oil/gas production
Sea/Reinj
Sea
off shore
Yes
Yes
Yes
Yes
Yes

Oil & Gas Exploration - OFF SHORE

MURB Pirallahi
Drilling
None
Sea
off shore
Yes
Yes
No
No
No

MURB Gum Adasi
Drilling
None
Sea
off shore
Yes
Yes
No
No
No

MURB Neft Dashlari
Drilling
None
Sea
off shore
Yes
Yes
No
No
No

Oil & Gas Exploitation - ON SHORE

NGDU Binagadinoils
Oil/gas production
Mechanical
Sea
Absheron
Yes
Yes
No
No
No

NGDU BiBi-Heybatneft
Oil/gas production
Mechanical
32-Channel
Baku
Yes
Yes
No
No
No

NGDU A.D. Amirov
Oil/gas production
Mechanical
n.a.
Baku
Yes
No
No
No
No

NDGU Balakhanineft
Oil/gas production
Mechanical
Govsany-Channel-Sea
Absheron
Yes
Yes
Yes
Yes
Yes

NDGU Surakhanineft
Oil/gas production
Mechanical
Govsany-Channel-Sea
Absheron
Yes
Yes
No
No
No

NGDU G.Z. Tagiyev
Oil/gas production
Mechanical
Sea
Absheron
Yes
No
No
No
No

NGDU Ashad petrol, Neftachala
Oil/gas production
Mechanical
Ponds
Neftachala
Yes
Yes
No
No
No

NGDU Salyanneft
Oil/gas production
Mechanical
Ponds
Salyani
Yes
Yes
No
No
No

NGDU Siazanneft
Oil exploration
Mechanical
Sea
Siazan
Yes
Yes
No
No
No

Oil & Gas Exploration - ON SHORE

MURB Baku Limani
Drilling
None
Sea
Baku
Yes
Yes
No
No
No

MURB Sosts
Drilling
(Biological)
Sea
Baku
Yes
Yes
No
No
No

MURB Bulla
Drilling
None
Sea
Baku
Yes
Yes
No
No
No

Siazan UBR
Drilling
n.a.
Atachay River
Siazan
Yes
Yes
No
No
No

Power Plants

Central Heating Power Station No1
Power Plant
Mechanical
Sea
Baku
Yes
Yes
Yes
?
No

Hydroelectric Power Station "Northern"
Power Plant
Mechanical
Sea
Baku
Yes
Yes
Yes
?
No

Sumgyait Power Station No1
Power Plant
Mechanical
Sea
Sumgyait
Yes
Yes
Yes
Yes
No

Sumgyait Power Station No2
Power Plant
Mechanical-Sumgayit WWTP
River Chay
Sumgyait
Yes
Yes
Yes
Yes
No

Shipyards

Shipyard "Caspamorsudoremont
Ship Repair
Mechanical
Sea
Baku
Yes
Yes
Yes
?
No

Shipyard "Caucasus Federation"
Ship Repair
Mechanical
Sea
Baku
Yes
Yes
Yes
?
No

Shipyard "Parkcommuna"
Ship Repair
Mechanical
Sea
Baku
Yes
Yes
Yes
?
No

Shipyard "Casnefteflot"
Ship Repair
Mechanical
Sea
Baku
Yes
Yes
Yes
?
No

"Casneftoflot" Dept
Ship building
(Biological)
Sewerage
Baku
Yes
Yes
Yes
?
No

Aluminium Manufacturing

Sumgayit None-ferrous Metals
Aluminium production
Mechanical
Sea
Sumgayit
Yes (5%)
Yes
No
No
No

Petrochemical Manufacturing

Ethylene-polyethylene Factory-EP300
Polyethylene, ethylene, propylene
(Biological)-Sumgayit WWTP
Sea
Sumgayit
Yes
Yes
Yes
Yes
Yes

SyntezCautchouk
Isopropyl alcohol
(Biological) Sumgayit WWTP
Sea
Sumgayit
Yes
Yes
Yes
Yes
Yes

Organic Synthesis
Polyether pitches, propylene glycol
(Biological) Sumgayit WWTP
Sea
Sumgayit
Yes
Yes
Yes
Yes
Yes

Polymer Construction Material Fact.
High Density Polyethylene
n.a.
n.a.
Sumgayit
No
Yes
No
No
No

Chemical Industries

Surface Active Factory
Chlorine & soda
(Biological)-Sumgayit WWTP
Sea
Sumgayit
Yes
Yes
Yes
Yes
Yes

Superphosphate factory
Superphosphate, H2SO4
None
River Chay
Sumgayit
Yes
Yes
Yes
Yes
No

Factory "Presadoc"
Additives for oil industry.
(Biological) Sumgayit WWTP
Sea
Sumgayit
Yes
Yes
Yes
Yes
No

Sumgayitbitkhim
Detergents
n.a.
n.a.
Sumgayit
No
Yes
No
No
No

Glass Manufacturing/Porcelains

Khazar Glass Factory
Glass
None
Sea
Sumgayit
Yes
Yes
Yes
Yes
No

Iron & Steel

Joint Venture "AzerBoru"
Steel pipe prod.
Mechanical
Sea
Sumgayit
No
Yes
No
No
No

Textiles

Textile factory
Textiles
n.a.
n.a.
Sumgayit
No
Yes
No
No
No

Metal Works & Garage

Baku Mech. Eng.Plant "NeftegasMash"
Oil-gas equipment
None
Govsany-Channel-Sea
Absheron
Yes
Yes
Yes
?
No

Baku Joint Stock Com. "Iceberg"
n.a.
None
Sea
Baku
Yes
Yes
Yes
?
No

"Shelfproekstroy"
Offshore platforms construction
(Biological)
Sea
Baku
Yes
Yes
Yes
?
No

Experimental industrial plant
Machinery Constr. Equipment
Mechanical
Sea
Baku
Yes
Yes
Yes
?
No

Baku Mech. Eng. Plant 
Machinery equipment
None
Govsany-Channel-Sea
Absheron
Yes
Yes
Yes
?
No

Baku Mech. Engineering Factory
Oil industry equipment
Mechanical
Sea
Baku
Yes
Yes
Yes
?
No

Mech. Eng. Factory Oil equipment
Oil industry equipment
Mechanical
Govsany-Channel-Sea
Absheron
Yes
Yes
Yes
?
No

Mech. Eng., Trust "Caspmorburstroy"
Drilling platforms
Mechanical
32-Channel
Baku
Yes
Yes
Yes
?
No

Syrakhani Mech. Eng. Factory
Oil industry equipment
Mechanical
Govsany-Channel-Sea
Absheron
Yes
Yes
Yes
?
No

Mech. Eng. Factory, NeftMashinRemote
Prod.& maintenance oil equipment
Mechanical
Govsany-Channel-Sea
Absheron
Yes
Yes
Yes
?
No

Mech.Eng. Factory
Prod.& maintenance oil equipment
Mechanical
Govsany-Channel-Sea
Absheron
Yes
Yes
Yes
?
No

Mech. Eng. Factory, Zabrat
Oil industrial equipment
Mechanical
Govsany-Channel-Sea
Absheron
Yes
Yes
Yes
?
No

Waggon Refregerator Dept. Alyati
Maintenance of waggons
Mechanical
Sea
Baku
Yes
Yes
Yes
?
No

Scientific Ind. Techn. Centre "Sabunchi"
Industrial instruments
None
Govsany-Channel-Sea
Absheron
Yes
Yes
Yes
?
No

Aspheron Drilling Works inspection
Oil drilling
Mechanical
Govsany-Channel-Sea
Absheron
Yes
Yes
Yes
?
No

Devechi Auto Transportation
Bus Garage
Mechanical
Ponds
Devechi
Yes
Yes
Yes
Yes
No

Azeri Joint Stock Metal Constructions
Metal construction  materials
n.a.
n.a.
Sumgayit
No
Yes
No
No
No

Khazar Lada
Lada Auto Service
Govsany WWTP
Sea
Khurdalan
Yes
Yes
Yes
Yes
No

Republic Automobil plant
Mechanical instrum.
n.a.
Lake-Sea
Khurdalan
No
Yes
Yes
No
No

Mechanical Repair Work
n.a.
n.a.
n.a.
Sumgayit
No
Yes
No
No
No

Miscellaneous industries

Woodworking "Alyiati"
Construction materials
None
Sea
Baku
Yes
Yes
Yes
?
No

Khachmas Oil Base
Oil Products
Mechanical-Khachmas WWTP
Sea
Khachmas
Yes
Yes
Yes
Yes
No

Azerit Construction Material Factory
Construction Mat.
n.a.
n.a.
Sumgayit
No
Yes
No
No
No

Ind. Complex Krasnaya Sloboda
Municipal Services
(Biological)
Gudialchay River
Krasnaya Sloboda
No
Yes
Yes
No
No

Most Construction Adm. No. 100
Bridge construction
(Biological)
Lake-Sea
Khurdalan
No
Yes
Yes
No
No

Baku Kitchen Furniture Factory
Kitchen furniture
(Biological)
Lake-Sea
Khurdalan
No
Yes
Yes
No
No

Khirdalan Facing Materials
Facing Materials
n.a.
n.a.
Khurdalan
Yes
Yes
Yes
Yes
No

Absheron Industry Complex no. 4
n.a.
Mechanical
Sea
Khurdalan
No
Yes
Yes
No
No

IGLIM
n.a.
Mechanical
Sea
Baku
Yes
Yes
Yes
?
No

Municipal Heating Sumgayit
District heating
None

Sumgayit
Yes
Yes
No
No
No

Wool Spinning Factory
Wool garn
n.a.
n.a.
Sumgayit
No
Yes
No
No
No

Baku Rubber industry
Technical rubber
Mechanical
Govsany-Channel-Sea
Absheron
Yes
Yes
Yes
?
No

Geology Exploration Sea Depart
Geological exploration
None
Sea
Baku
Yes
Yes
Yes
?
No

Baku Airport "Hava Yolari"
Cargo-passengers
None
Govsany-Channel-Sea
Absheron
Yes
Yes
Yes
?
No

Caspian Shipping Company
Cargo shipping
None
Sea
Baku
Yes
Yes
Yes
?
No

Baku Intern. Trading Sea Harbour
Shipment
None
Sea
Baku
Yes
Yes
Yes
?
No

Note: n.a. Not Available










Appendix 4b: 
List Of Industries Identified in the Coastal Area of Guilan Region in I.R. Iran

Name
Type of Products
Treatment
Discharge point
Location
Operation
Preliminary Questionnaire
Detailed Questionnaire forwarded
Detailed Questionnaire returned
Visit

Breweries & Drink Manufacturers

Tchaboksar Khazar Noush
Beverage
No
River
Tchaboksar    /Guilan
Y
N
N
N
N

Chemical Industries

Fouman Chemical
n.a.
No
River
Rasht/Industrial City/Guilan
Y
N
N
N
N

Weaving/Spinning

Almash Spining
Weaving
Mech+Biol+Chem.
River
Amlash/Guilan
Y
N
N
N
N

Iran Barak Wool Textile
Weaving
Mech+Biol+Chem.
River
Rasht/Guilan
Y
N
N
N
N

Guilan Carpet Factory
Spinning
Mech+Biol+Chem.
River
Rasht/Guilan
Y
N
N
N
N

Panguine Spinning
Spinning & Weaving
Mech+Biol+Chem.
River
Rasht/Guilan
Y
N
N
N
N

Popleen Iran
Weaving
No
River&Sewage
Rasht/Teheran Rd/Guilan
Y
N
N
N
N

Tchaboksar Spool & Spinning
Spinning
Mech+Biol+Chem.
River
Serolat/Guilan
Y
N
N
N
N

Iran Pars Co
Weaving
Mech+Biol+Chem.
River
Rasht/Guilan
Y
N
N
N
N

Poushesh Industries
Weaving
Biological
River
Rasht/Anzali Road/Guilan
Y
N
N
N
N

Guilan Spool Theread
Weaving
Biol+Chem
River
Tchaboksar/Guilan
Y
N
N
N
N

Foumanat Weaving
Weaving
Mech+Biol+Chem.
River
Rasht/Fouman Rd/Guilan
Y
N
N
N
N

Guilan Spinning Co
Weaving
Mech+Biol+Chem.
River
Rasht/Lahidjan/Guilan
Y
N
N
N
N

Guilan Socks Co
Weaving
Mech+Biol+Chem.
River
Rasht/Lahidjan/Guilan
Y
N
N
N
N

Food Industries

Talaie Dairy & Yogurt
Milk Products
No
River
Talesh/Guilan
Y
N
N
N
N

Guilan Milk Factory
Milk Production
Mech+Biol+Chem
River
Rasht/Guilan
Y
N
N
N
N

Guilan Regional Milk
Milk Production
No
River
Rasht/Industrial City/Guilan
Y
N
N
N
N

Niknoush Co
n.a.
No
River
Rasht/Anzali road/Guilan
Y
N
N
N
N

Asal Cookie
Cookies
No
River
Rasht/Industrial City/Guilan
Y
N
N
N
N

Zoubeh Cookie
Cookies
No
River
Rasht/Industrial City/Guilan
Y
N
N
N
N

Zamzam Co
n.a.
No
River
Rasht/Teheran road/Guilan
Y
N
N
N
N

Asgharnia Flour
Flour
No
River
Rasht/Guilan
Y
N
N
N
N

Boudjar Flour
Flour
No
River
Rasht/Industrial City/Guilan
Y
N
N
N
N

Guilan Flour Factory
Flour
No
River
n.a
Y
N
N
N
N

Naderi Cookie
Cookies
No
River
Lahidjan/Guilan
Y
N
N
N
N

Pofak Delnamak
n.a.
No
River
Rasht/Industrial City/Guilan
Y
N
N
N
N

Siahkal Siboun
n.a.
Mech+Biol
River
Siahkal/Guilan
Y
N
N
N
N

North Hedyeh Spagetti
Spagetti
No
River
Rasht/Industrial City/Guilan
Y
N
N
N
N

Djavadian Cookies
Cookies
No
River
Langaroud/Guilan
Y
N
N
N
N

Mahtab Spagetti
Spagetti
No
River
Rasht/Industrial City/Guilan
Y
N
N
N
N

Shad Flour Production
Flour Production
No
River
Rasht/Guilan
Y
N
N
N
N

Rose Vinegar Factory
Vinegar
No
River
Rasht/Fouman road/Guilan
Y
N
N
N
N

Sadr Spaghetti
Spagetti
No
River
Rasht/Industrial City/Guilan
Y
N
N
N
N

Ahmadzadeh Flour
Flour
No
River
Rasht/Guilan
Y
N
N
N
N

Detergent Manufacturing

Golra
Detergents
No
River
Rasht/Industrial City/Guilan
Y
N
N
N
N

Guilaranko Hygenic Soap
Soap
No
River
Rasht/Industrial City/Guilan
Y
N
N
N
N

Electrical/Electronic Manufacturing

Guilan Electric Co
Electrical Manufacturing
Mech+  Chem
River
Rasht/Guilan
Y
N
N
N
N

Pars Shahab
Electrical Manufacturing
No
River
Rasht/Mossala Circle/Guilan
Y
N
N
N
N

Fish Processing

Nemouneh Fish Cans
Fish Processing & Canning
No
Wetland
Anzali Port/Guilan
Y
N
N
N
N

Aras Fish Powder
Fish Powder
No
Wetland
Astara/Guilan
Y
N
N
N
N

Urania Factory Fish Cans
Fish Processing & Canning
Biological
Wetland
Astara/Guilan
Y
N
N
N
N

Ilyaran Fish Powder
Fish Powder
No
n.a.
Anzali/Guilan
Y
N
N
N
N

Hamiran Fish Cans
Fish Processing & Canning
No
Wetland
Sangtchine/Guilan
Y
N
N
N
N

Kadous Pars Fish Cans
Fish Processing & Canning
No
Wetland
Bandar-e-Anzali/sangachine/Guilan
Y
N
N
N
N

Glass Manufacturing/Porcelains

Pars China Production
China & Enamel
Mechanical
River
Rasht/Guilan
Y
N
N
N
N

Khazar China Factory
China Porcelains
Mechanical
River
Rasht/Industrial City/Guilan
Y
N
N
N
N

Guilan China Production
China Porcelains
Mech
River
Rasht/Lakan Rd/Guilan
Y
N
N
N
N

Bargh Avaran China
China Porcelans
No
River
Rasht/Industrial City/Guilan
Y
N
N
N
N

Hossainali Rafiei Tile
China & Enamal products
No
River
Astaneh ashrafieh/Kiashahr Rd/Guilan
Y
N
N
N
N

Khazar Tiles
Tiles
No
River
Rasht/Industrial City/Guilan
Y
N
N
N
N

Lotfi Tiles
Tiles
No
River
n.a.
Y
N
N
N
N

Guilan Tiles 
Tiles
Mech
River
n.a.
Y
N
N
N
N

Omidi Tile Production
Tiles
No
River
Mandjil/Rahmat abad/Guilan
Y
N
N
N
N

Meat Processing

Sefidroud Co. Cow Husbandry
Animal Husbandry
No
River
Rasht/Guilan
Y
N
N
N
N

Anzali Slaughterhouse
Meet Processing
No
River
Anzali/Guilan
Y
N
N
N
N

Khzar Kamporel Salami
Sausages
No
River
Rasht/Industrial City/Guilan
Y
N
N
N
N

Langaroud White Feather Slaughterhouse
Slaughterhouse
No
River
Langaroud/Guilan
Y
N
N
N
N

Sefidroud Poultry Slaughterhouse
Slaughterhouse
Mech
River
Rasht/Teheran road/Guilan
Y
N
N
N
N

Kaisam Chiken Slaughterhouse
Slaughterhouse
Mech+Biol+Chem
River
Astaneh/Guilan
Y
N
N
N
N

Mines

North Kaissam Sand & Grit
Mine & Construction
No
River
Astaneh-Kaissam-Guilan
Y
N
N
N
N

Khandeh zamin Sand & Dirt
Mine
Mech
River
Talesh/Guilan
Y
N
N
N
N

Iran Road Development Co
Mine
Mech
River
Roudsar/Guilan
Y
N
N
N
N

Lima Roud Sand & Grit
Mine
Mech
River
Roudsar/Guilan
Y
N
N
N
N

Gandjar Sand & Grit Co
Mine
Mech
River
Shaft/Gandjar/Guilan
Y
N
N
N
N

Sand Roudbar Co
Mine (non-metalic)
No
River
Roudbar/Guilan
Y
N
N
N
N

Miscellaneous Industries

Iranite Concrete Pipe
Building Materials
No
n.a.
Langaroud  /Guilan
Y
N
N
N
N

Kaveh Building Materials Co
Building Materials
Settlement Tank
n.a.
Rasht/Taheran Rd/Guilan
Y
N
N
N
N

Roushan Stonecutting
Stonecutting of non-metallic stones
No
River
Foman Rd/Guilan
Y
N
N
N
N

Iran Radiator Co
Installations
No
River
Rasht/Industrial City/Guilan
Y
N
N
N
N

Mandjil Rock Industries
Rock Cutting
No
River
Mendjil/Guilan
Y
N
N
N
N

Guilan Concrete Industries
Construction Materials
No
River
Rasht/Lakan Road/Guilan
Y
N
N
N
N

Tchobankar Sand & Grit
Construction Materials
No
River
Tchoban/Roudbar/Guilan
Y
N
N
N
N

Siahkal Azbaram Sand & Grit Co.
Mineral & Construction
Mech
River
Siahkal/Guilan
Y
N
N
N
N

Khodro Pieces Productive Factory
Automotive
Chemical
River
n.a.
Y
N
N
N
N

Guilan Sand
Construction Materials (Sand)
Settlement Tank
River
Rasht/Teheran Rd/Guilan
Y
N
N
N
N

Paper & Pulp Manufacturing

Guilan Gardboard Co.
Paper
No
River
Rasht/Teheran Rd/Guilan
Y
N
N
N
N

Tchouka Paper & Wood Co.
Wood & Paper
Mech+Biol+Chem
River
Hashtpar   /Guilan
Y
N
N
N
N

Tchouka
Wood & Paper
n.a.
River
Rezvanshahr  /Guilan
Y
N
N
N
N

Pharmaceuticals Manufacturing

Sobhan Pharmaceuticals
Pharmaceuticals
No
River
Rasht/Industrial City/Guilan
Y
N
N
N
N

Behvazan Pharmaceuticals
Pharmaceuticals
No
River
Rasht/Industrial City/Guilan
Y
N
N
N
N

Power Plants

Loshan Thermal Power Plant
Electricity
No
River
Loshan/Guilan
Y
N
N
N
N

Tanning & Leather Finishing

Guilan Leather
Leather
Mech
River
Gandjeh/Guilan
Y
N
N
N
N

Guilan Roudbar Leather Factory
Leather
Mech
River
Gandjeh/Guilan
Y
N
N
N
N

Guilan Leather
Leather
No
River
Roudbar  Gandjeh/Guilan
Y
N
N
N
N

Tobacco

Guilan Tobacco Factory
Tobbaco
Biolog
River
Rasht/Guilan
Y
N
N
N
N

Vegetable Oil Processing/Soap

Gandjeh Oil Production
Vegetable Oil
Mech+Biol
River
Gandjeh/Guilan
Y
N
N
N
N

Guilan Soya
Soya
No
River
Rasht/Guilan
Y
N
N
N
N

Sefidroud Oilne Oil
Vegetable Oil
No
River
Mandjil/Guilan
Y
N
N
N
N

Wood Industries

Rasht Wood Industry
Wood
No
River
Rasht/Fouman Rd/Guilan
Y
N
N
N
N

Iran Fiber
Wood
No
Sea
Rasht/Anzali Rd/Hassanroud/Guilan
Y
N
N
N
N

Appendix 4c: List of Industries identified in Kazakhstan

Name
Type
Treatment
Discharge point
Location
Operation
Preliminary Questionnaire
Questionnaire forwarded
Questionnaire returned
Visit

Breweries & Drink Manufacturers

Araz 
Beer production (Handicraft)
No
No WW
Aktau
Yes
No
No
No
No

Beer Factory "Arman"
Beer production (Handicraft)
No
KOC-1
Aktau
Yes
No
No
No
No

Kogez
Mineral water production
No
Dessert
Mangistau Region
No
No
No
No
No

Dairy production/Bakeries/Confectioneries

AO "COUT"
Dairy
No
Evaporation Pond
Ganyoushkino/Atyrau region
Yes
No
No
No
No

AO Atyrau-nan
Bakery
No
Evaporation Pond
Atyrau
Yes
Yes
No
No
No

Targovlia
Bread Making/Dairy
No
KOC-1
Aktau
Yes
No
No
No
No

Zharmysh
Bakery (small)
No
Koshkar-Ata 
Aktau
Yes
No
No
No
No

Fish processing/Fisheries

"Atyraubalik" 
Fish Processing & Canning
Mechanical
Ural River & Evapor. Pond
Atyrau
Yes
Yes
Yes
Yes
Yes

Shortanbay
Fish Processing & Canning
No
Evaporation Pond
Atyrau
Yes
No
No
No
No

Kazahrybflot
Frozen sprat & fodder
No
Evaporation Pond
Fort Shevchenco
Yes
Yes
No
No
Yes

Meat Processing/Farming

Murager
Meat processing & packing
No
Evaporation Pond
Aktau
Yes
No
No
No
No

Akkus
Poultry 
No
n.a.
Aktau
No
No
No
No
No

Refineries

Atyrau Oil Refinery
Oil Products
Mech. oil traps, sand removal, flotators
Evaporation Pond
Atyrau
Yes
Yes
No
No
No

Tengezshevroil
Gas Refinery
Mechanical, biolog, aeration, clarif
Evaporation Pond
Atyrau
Yes
Yes
No
No
No

Oil & Gas Exploration-OFF SHORE

OKIOC
Oil/Gas exploitation
Yeses
Fort Shevchenco
Off shore exploration
Yes
No
No
No
Yes

Oil & Gas Exploitation/Production - ON SHORE

NGDU Dossorneft*
Oil production
Mechanical,clarification, oiltraps
Dessert, reinjection to wells
Atyrau
Yes
Yes
No
No
No

NGDU Makatneft*
Oil production
Mechanical,clarification, oiltraps
Dessert, reinjection to wells
Atyrau
Yes
Yes
No
No
No

NGDU Koulcaryneft*
Oil production
Mechanical,clarification, oiltraps
Evaporation Field, reinjection to wells
Atyrau
Yes
Yes
No
No
No

NGDU Prorbaneft*
Oil production
Mechanical,clarification, oiltraps
Evaporation Field, reinjection
Atyrau
Yes
Yes
No
No
No

NGDU Kaynarmoungas*
Oil produ

ction
Mechanical, clarification, oiltraps
Evaporation Field, reinjection 
Atyrau
Yes
Yes
No
No
No

NGDU Zhaykneft*
Oil production
Mechanical, clarification, oiltraps
Dessert, reinjection to wells
Atyrau
Yes
Yes
No
No
No

Embamounagas*
Gas Exploitation
Mechanical, clarification, oiltraps
Dessert
Atyrau
Yes
Yes
No
No
No

Tengymounaygas*
Gas Exploitation
Mechanical, clarification, oiltraps
Evaporation Field
Atyrau
Yes
Yes
No
No
No

NGDU-Kalamgas-mounaigas

Oil/gas production
No
Reinjection
Mangistau Region
Yes
No
No
No
No

NGDU-Zhetybay-mounaigas3
Oil/gas production
No
Reinjection
Mangistau Region
Yes
No
No
No
No

NGDU-Karajanbasmunay

Oil/gas production
No
Reinjection
Mangistau Region
Yes
No
No
No
No

NGDU-Uzenmunaygas4
Oil/gas production
No
Reinjection
Mangistau Region
Yes
No
No
No
No

NGDU-Karajanbashelf
Oil production (project)
No
Dessert
Mangistau Region
Yes
No
No
No
No

NGDU-Arman

Oil/gas production
No
Dessert
Mangistau Region
Yes
No
No
No
No

NGDU-Kazahtourkmunay
Oil/gas production
No
Dessert
Mangistau Region
Yes
No
No
No
No

NGDU-Parteks Kazakhstan Corporation
Oil/gas production
No
Dessert
Mangistau Region
Yes
No
No
No
No

NGDU-Kezbi Anglo Caspian Munay
Oil production (project)
No
Dessert
Mangistau Region
Yes
No
No
No
No

NGDU-Karakudukmunay*
Oil/gas production
No
Dessert
Mangistau Region
Yes
No
No
No
No

NGDU-Texaco Norc Buzachi Inc
Oil/gas production
No
Dessert
Mangistau Region
Yes
No
No
No
No

Oil & Gas Exploration - ON SHORE

INDER-Kouslary
Gas Exploration
No
Evaporation Field
Atyrau
Yes
No
No
No
No

INDER-Redout
Gas Exploration
No
Evaporation Field
Atyrau
Yes
No
No
No
No

INDER-Akkol
Gas Exploration
No
Evaporation Field
Atyrau
Yes
No
No
No
No

Makat
Gas Exploration
No
Evaporation Field
Atyrau
Yes
No
No
No
No

Oil Storage/Pumping

Kourmahgasinski
Oil Pumping
No
Evaporation Field
Atyrau
Yes
No
No
No
No

Atyrau Oil Transportation (Kazahtransoil)
Oil transporation
Mechanical clarification, oiltraps
Pond
Atyrau
Yes
No
No
No
No

ANOU
Oil Transportation
No
Evaporation Field
Atyrau
Yes
No
No
No
No

Power Plants

Atyrau ThermoElectric Power Plant
Power
Mechanical, oiltraps, flotators
Evaporation Ponds
Atyrau
Yes
Yes
No
No
No

Heat Electric Power Plant-1 (MAEC)
Power
No
KOC-1
Aktau
Yes
Yes
No
No
No

Heat Electric Power Plant-2 (MAEC)
Power
No
Sea via lake Karakol
Aktau
Yes
Yes
No
No
No

Heat Electric Power Plant-3 (MAEC)
Power
No
Sea via lake Karakol
Aktau
Yes
Yes
No
No
No

Fast Neutrons-BN350 (MAEC)
Power
Yes-STORAGE
Sea via lake Karakol
Aktau
Yes
Yes
No
No
No

Metal Works & Garage

Mechanical Maintenance Works-KASCOR
Maintenance Works
No
KOC-1*
Aktau
Yes
No
No
No
No

Petrochemical Manufacturing

AKPO
Polystyrene
No
Lake Koshkar-ata
Akatu
No
No
No
No
No

Chemical Industries

Chemical-hydrometalurgical plant-AKTAL Ltd
Fertilisers
No
Lake Koshkar-ata
Aktau
Yes
No
Yes
Yes
Yes

Nitrogen Fertilizer Plant-AKTAL Ltd
Nitric Acid, Ammonia
No
Sea via Lake Karakol
Aktau
Yes
No
Yes
Yes
No

Sulfuric Acid Plant-AKTAL Ltd
H2SO4
No
No WW
Aktau
Yes
No
Yes
Yes
No

Miscellaneous

KASCOR-Dykfa
Toothpaste
No
KOC-1
Aktau
Yes
No
No
No
No

Bagonnoe Delo
Railway
No
Evaporation Field
Atyrau
Yes
No
No
No
No

Makatskoe lokomotivnoe Delo
Railway
No
Evaporation Field
Atyrau
Yes
No
No
No
No

"ANGG-Service"
Transportation
No
Evaporation Field
Atyrau
Yes
No
No
No
No

BODCH
Railway Stations
No
Evaporation Field
Atyrau
Yes
No
No
No
No

The Akkystau Station involves 

clarifiers, activated sludge, second clarif
Evaporation Field
Atyrau
Yes
No
No
No
No

Dassorskoe
Transportation
No
Evaporation Field
Atyrau
Yes
No
No
No
No

MTT
autoservice
No
Dessert
Mangistau Region
Yes
No
No
No
No

Mangistau-Mounayzholdary
Constraction
No
Dessert
Mangistau Region
Yes
No
No
No
No

Shegendey
tamping
No
Dessert
Mangistau Region
Yes
No
No
No
No

Mangistau-Energomounay
Maintenance of oil equipment
No
Dessert
Mangistau Region
Yes
No
No
No
No

ARAYes
Transportation Services
No
Dessert
Mangistau Region
Yes
No
No
No
No

Kaztransoil
Oil Transportation
No
Dessert
Mangistau Region
Yes
No
No
No
No

Intergas Central Asia
Gas Transportation
No
Dessert
Mangistau Region
Yes
No
No
No
No

AktayGas
Gas Transportation
No
Dessert
Mangistau Region
Yes
No
No
No
No

Bourgyshsy
Wells maintenance
No
Dessert
Mangistau Region
Yes
No
No
No
No

International Airport Aktau
Airport
No
Lake Koshkar-ata
Aktau
Yes
No
No
No
No

Bgatov & K
Putty production
No
KOC-1
Aktau
Yes
No
No
No
No

Water Companies/Treatment

Distillation Plant (MAEC)
Sea water distillation
No
Sea via Lake Karakol
Aktau
Yes
Yes
No
No
No

Potable Water Treatment Facilities
Water Treatment & Supply
No
River Ural
Atyrau
Yes
No
Yes
Yes
Yes

Bayboucinov
Water Company
biological, biofilters, clarifier, sand filters
Pond
Atyrau
Yes
No
No
No
No

Water Companies/Treatment

Astnaboulak
Wastewater collection
No
Evaporation Field
Atyrau
Yes
No
No
No
No

VODOKANAL

No
Evaporation Pond
Atyrau
Yes
No
No
No
No

Demey
Wastewater collection
No
Evaporation Field
Akkystau
Yes
No
No
No
No

Alaou
Wastewater collection
No
Evaporation Field
Koulcary
Yes
No
No
No
No

Zylou-Service
Wastewater collection
No
Evaporation Field
Atyrau
Yes
No
No
No
No

BXPCYes
Wastewater collection
No
Evaporation Field
Geolog/Atyrau Region
Yes
No
No
No
No

Samal
Wastewater collection
No
Evaporation Field
Atyrau region
Yes
No
No
No
No

Mines

KASCOR-Rudnyk-5
Uranium Mine
No
__
Aktau
No
No
No
No
No

KASCOR-Rudnyk-2
Uranium Mine
No
__
Aktau
No
No
No
No
No

Note: n.a. Not Available










Appendix 4d(i): List of Industries identified in Astrakhan/Russia

Name
Type
Treatment
Discharge point
Location
Operation
Preliminary Questionnaire
Questionnaire forwarded
Questionnaire returned
Visit

Dairy production/Ice Creams/Bakeries/Confectioneries










Astrakhan Icecream Factory
Ice cream, wafer
None
Pryamaya Bolda/Delta Volga
Astrakhan
Yes
Yes
Yes
No
No

Experimental Confectionery Factory-made "Sweets of Astrakhan"
Confectionery
Mechanical
River Volga
Astrakhan/Trusovski region
Yes
Yes
Yes
No
No

Fish processing/Fisheries










Kirovsky Fish plant
Fish processing
None
Kizan River (part of Volga)
Astrakhan/Ikryansky region
Yes
No
Yes
No
No

Feniks
Fish processing
None
Yamnaya/ (part of Volga)
Astrakhan/Kamiziaksky region
Yes
No
Yes
No
No

Volodarsky Group of Fish Industries
Fish processing
None
River Volga
Astrakhan/Volodarsky region
Yes
No
Yes
No
No

"Russian Caviar" Factory, Flotating Unit
Caviar production
None
River Volga
Astrakhan/Lenin region
Yes
No
Yes
No
No

Joint Stock Company "Caspryba"
Fish products
None
River Volga
Astrakhan
Yes
Yes
Yes
No
No

Floating Plant No15 "CaspRyba"
Frozen Fish
None
River Volga
Astrakhan/Kirov District
Yes
No
Yes
No
No

AO Delta
Fish Farm
None
Bakhtemir River/Delta Volga
Ikryaninsky Region/Astrakhan
Yes
No
Yes
No
No

Oranzhereyni Fish Processing Plant
Fish processing
None
Volga
Astrakhan
Yes
No
Yes
No
No

Astrakhan Fish Plant
Frozen Fish/Canned Fish/ready to cook fish
None
River Pramaya Bolda & River Richa
Astrakhan/Lenin region
Yes
Yes
Yes
No
No

Meat Processing/Farming










Astrakhan Meet Processing Plant
Meet Products
Mechanical
River Pryamaya Bolda/ Delta Volga
Astrakhan/Lenin region
Yes
Yes
Yes
No
No

"Berovskaya" Poultry Farm
Poultry 
None
River Hurdyn/Delta Volga
Ikryaninsky Region/ Astrakhan
Yes
No
Yes
No
No

Canneries










Astrakhan Cannery "Astrakhankonservprom"
Canned goods
None
Kazachyi/Delta Volga
Astrakhan
Yes
Yes
Yes
No
No

Akhtuba canning factory
Canned food
n.a.
River Akhtuba/ Volga Delta
Astrakhan/Aktuba
Yes
No
Yes
No
No

Samodelsky cannery
Canned food
None
River Volga
Astrakhan/Krasnoyarsky region
Yes
No
Yes
No
No

Refineries










Astrakhan "Gasprom"
Gas refinery
n.a.
Akhtouba River
Krasnoyarski Region/ Astrakhan
Yes
No
Yes
No
No

Power Plants










"Astrakhanergo" Astrakhan  Hydroelectric Power Station
Power, hot water, steam
None
River Pryamaya Bolda/Delta Volga
Astrakhan
Yes
Yes
Yes
No
No

Shipyards










Joint Stock Company "Ship building & Ship Repair Plant "III International Shipyard""
Ship building & Ship Repair
None
Volga River
Astrakhan
Yes
Yes
Yes
No
No

Joint-Stock Company "Astrakhan Ship Yard"
Shipyard
None
Volga River
Astrakhan
Yes
No
Yes
No
No

Miscellaneous industries










"Kommunaischik"
Provision of Communal Services
No
Volga River
Astrakhan
Yes
Yes
Yes
No
No

"Remontnik"
Road repair and maintenance 
No
Kutum River/Volga Delta
Astrakhan
Yes
Yes
Yes
No
No

Astrakhan Refrigerating Plant
Frozen products
No
River pramaya Bolda/part of Delta
Astrakhan/Lenin Region
Yes
No
Yes
No
No

Experimental "Kamizyaskoe" VNIIOB

No
Kizan River/Volga Delta
Kamizyaksky Region/ Astrakhan
Yes
No
Yes
No
No

Kamizyakskoye UOOS

No
River Volga
Kamizyaksky Region/ Astrakhan
Yes
No
Yes
No
No

Astrakhan Plant of Ceramic wall Materials
Ceramic wall Materials
No
Volozjka/ Delta Volga
Privolzskiy District/Astrakhan
Yes
No
Yes
No
No

Akhtuba UOOS
n.a.
No
River Akhtuba/ Delta river
Akhtuba Region/Astrakhan
Yes
No
Yes
No
No

Joint Stock Company "Promstroymateriali" Industry Construction Materials
Ready mix Concrete
None
River Solyanka/ Delta Volga
Astrakhan
Yes
Yes
Yes
No
No

Water Companies










Akhtuba Management of Water Pipe Lines
Potable Water Treatment

River Kalminka/ Volga Delta
Akhtuba District/Astrakhan
Yes
No
No
No
No

Chernoyarskoe UCOC
Irrigation

River Volga
Chernoyarski region
Yes
No
No
No
No

Note: n.a. Not Available










Appendix 4d(ii): List of Industries identified in the Republic of Dagestan/Russia

Name
Type
Treatment
Discharge point
Location
Operation
Preliminary Questionnaire
Questionnaire forwarded
Questionnaire returned
Visit

Breweries & Drink Manufacturers

Derbent Wine production
Wine production, Champaign
None
Sewerage
Derbent
Yes
No
Yes
Yes
No

Dairy production/Ice Creams/Bakeries/Confectioneries

Shamhalkhleboproduct
Bread products
n.a. *
n.a.
Kumtorkalinskiy District
Yes
No
No
No
No

Meat Processing/Farming

Shamktial Poultry Processing
Poultry Meat
Biological
River Shura-Ozen
Shamhal Settlement
Yes
No
Yes
Yes
No

Karantay Poultry Processing
Poultry Meat
n.a.
n.a.
Buynakskiy District
Yes
No
No
No
No

Poultry State Farm "Oktyabrskiy"
Poultry Farm
n.a.
n.a.
Kizlyar District
Yes
No
No
No
No

Caspian Fur Farming
Fur Farming
n.a.
n.a.
n.a.
Yes
No
No
No
No

Canneries

Cannery of state farm "Druzhba"
Canned products
n.a.
n.a.
Gunibskiy District
Yes
No
No
No
No

Majalis Cannery
Canned products
n.a.
n.a.
Kaytag District
Yes
No
No
No
No

Beliji Cannery
Canned products
n.a.
n.a.
Derbent District
Yes
No
No
No
No

Tlokh Cannery
Canned products
n.a.
n.a.
Botlikh District
Yes
No
No
No
No

Cannery of state farm Gereykhanov
Canned products
n.a.
n.a.
Suleiman Stalsky District
Yes
No
No
No
No

Gergebel Cannery
Canned products
n.a.*
n.a.
Gergebel District
Yes
No
No
No
No

Glass Manufacturing

"Steklovolokno"
Fibre Glass
Primary clarification/ Chlorination
Sewerage
Makhachkala
Yes
Yes
Yes
Yes
No

Oil & Gas Production - ON SHORE/Oil Terminals

Dagneftoproduct
Oil Base
Biological
Sea
Makhachkala
Yes
No
Yes
Yes
No

Public J/S Company "Geothermneftegas"
Oil & Gas Production
n.a.
n.a.
Makhachkala
Yes
No
No
No
No

Toplivnaya Oil Terminal (base)
Gasoline, lubricants, oil, mazout
None
Sewerage 
Makhachkala
Yes
Yes
Yes
No
No

Joint-Stock "DagDiesel"
Diesel
Neutralization
City WWTP
Kaspiysk
Yes
Yes
Yes
No
No

Power Plants

Caspian Central Heating & Power Plant
Power plant
n.a.
n.a.
Kaspiysk
Yes
No
No
No
No

Chirkeiskaya Hydropower Station, Dubki
Hydro Power
n.a.
n.a.
Kizilyurt District
Yes
No
No
No
No

Metal Works & Garage

Waggon Maintenance of Derbent City
Wagons’ maintenance
Biological
Sea
Dagestan
Yes
No
No
No
No

Fertilisers

OAO Dagfos
Phosphoric Acid, Sodium Triple phosphate
None
Sulak River
Kizilyurt
Yes
No
Yes
Yes
No

Electrical/Electronic Industries

"Separatorov"
Separators
Neutralisation
Sewerage
Makhachkala
Yes
Yes
Yes
Yes
No

Joint-Stock "Eldag" & "Eldav" Plant
Electronic equipment
Neutralisation, coagulation
City sewerage
Makhachkala
Yes
Yes
Yes
Yes
No

Derbent Joint-Stock "Radioelement"
Radio equipment
Neutralisation
Caspian Sea
Derbent
Yes
Yes
Yes
No
No

Joint-Stock "DagZETO", Isberbash
Radio equipment
Electrocoagulator
Caspian Sea
Isberbash
Yes
Yes
Yes
No
No

Kizlyar Joint-Stock "Kizlyarskiy Electromechanical" Plant
Electromechanical Equipment
None
Sewerage
Kizlyar
Yes
Yes
Yes
Yes
No

"Kizlyarskiy Electroapparat" Plant
Electrical equipment
Neutralisation
Talovsky sewerage
Kizlyar
Yes
Yes
Yes
Yes
No

Joint-Stock Kaspyisk "Mechanical" Plant
Equipment & appliances
Electrocoagulator
City Sewerage
Kaspiysk
Yes
Yes
Yes
Yes
No

Joint-Stock "Electrosignal"
Radio equipment
Neutralization
City Sewerage
Derbent
Yes
Yes
Yes
Yes
No

Miscellaneous industries

AOZT "Silikat"
n.a.
n.a. *
n.a.
Makhachkala
Yes
No
No
No
No

Silica Brick Plant of Buynaksk city
Silica Brick
n.a.
n.a.
Buynaksk
Yes
No
No
No
No

House Building Plant of Makhachkala City
Construction
n.a.
n.a.
Makhachkala
Yes
No
No
No
No

J/S Company "Chirkeygesstroy", Gimri Settlement
n.a.
n.a.
n.a.
Untsukulskiy District
Yes
No
No
No
No

Capital Construction & Communal Services Department
Construction & Communal Services
n.a.
n.a.
Ogni city
Yes
No
No
No
No

POS "Zhilkomservice", Shamilkala Settlement
Services
n.a.
n.a.
Untsukulskiy District
Yes
No
No
No
No

Water Companies

Department of Tube Settlement in Kumtorkl district
Local Communal Services
n.a.
n.a.
Kumtorkl District
Yes
No
No
No
No

Local Department "Vodokanalkhoz"
n.a.**
n.a.
n.a.
n.a.
Yes
No
No
No
No

"Vodokanalkhoz", Buinakask
water company
n.a.
n.a.
Buinakask
Yes
No
No
No
No

"Gorvodokanal" of Derbent
water company
n.a.
n.a.
Derbent
Yes
No
No
No
No

"Vodokanal" of Kizlyar City
water company
n.a.
n.a.
Kizlyar
Yes
No
No
No
No

"Gorvodokanal" of Izberbash
water company
n.a.
n.a.
Izberbash
Yes
No
No
No
No

Department of Delta Irrigation Systems
Irrigation Systems
n.a.
n.a.
n.a.
Yes
No
No
No
No

"Vodokanal" of Kizlyurt City
water company
n.a.
n.a.
Kizlyurt City
Yes
No
No
No
No

Appendix 4e: List of Industries identified in Turkmenistan

Name
Type
Treatment
Discharge point
Location
Operation
Preliminary Questionnaire
Questionnaire forwarded
Questionnaire returned
Visit

Fish processing/Fisheries

State corporation "Balkanbalik"
Smoked, dried, corned, tinned fish,
Mechanical
Sewarage
Turkmenbashi
Yes
Yes
Yes
No
No

Inve Turkmenistan LTD, Fish Fodder
Collecting Eggs Artemia Salina
None
Sea
Bekdash
Yes
Yes
Yes
No
No

Iodine & Bromine

Noebitag Iodine Factory
Iodine
None
Irrigation Fields
Nebitdag
Yes
Yes
No
No
No

Cheleken Chemical Plant "Balkanhim"
Iodine, ferrous bromide, pottassium iodine, iodoform, Iodine Acid
Neutralisation, evaporation fields in the dessert
Evaporation fields
Cheleken
Yes
Yes
Yes
No
Yes

Refineries

Turkmenbashi Oil Refinery 
Oil products
Chem-Mech
Lake Buhta Saymonova
Turkmenbashi
Yes
Yes
Yes
No
Yes

Oil & Gas Exploitation-OFF SHORE

"Cheleken" Joint Venture Zhdanov
Oil & Gas Exploitation
None
Artificial Lake AymenMeshed
off-shore (Cheleken)
Yes
No
No
No
No

Oil & Gas Exploitation - ONo SHORE

NGDU "Gamishldjaneft"
Oil Production
Sedimentation tanks & Oil traps
Fields
Ekerem
Yes
No
No
No
No

GPU "Korpedje"
Gas Production
n.a.
n.a.
Ekerem
Yes
No
No
No
No

NGDU "Goturdepeneft"
Oil & Gas Production
Sedimentation tanks & Oil traps
Fields
Goturdepe City
Yes
No
No
No
No

NGDU "Nebitdagneft"
Oil & Gas Production
Sedimentation tanks & Oil traps
Fields
South Goturdepe City
Yes
No
No
No
No

NGDU "Gumdagneft"
Oil & Gas Production
Sedimentation tanks & Oil traps
Fields
Gumdag
Yes
No
No
No
No

NGDU "Chelekenneft"
Oil & Gas Production
Sedimentation tanks & Oil traps
Fields
Cheleken
Yes
No
No
No
No

Oil Storage/Terminal

Oil Storage/Terminals
Oil Storage
None
Evaporation Field
Turkmenbashi
Yes
No
No
No
No

Oil Tanks Farm
Oil Storage
n.a.
n.a.
Cheleken
Yes
No
No
No
No

Power Plants

Heat-Electric Power Station
Power Plant
None
Sea
Turkmenbashi
Yes
No
Yes
No
No

Shipyards

Turkmenian Shipping company (Sea Port)
Ship maintenance
n.a.
Sea
Turkmenbashi
Yes
No
No
No
No

Chemical Industries

Industrial Venture "Karabogazsulfat", Turkmenbashi etrap
Noa2SO4, Salt, Bisulphide
Mechanical
Sea
Bekdash
Yes
Yes
Yes
No
No

Section for Technical Carbon Production
Technical Carbon
None
Sewerage
Cheleken
Yes
Yes
Yes
No
No

Textiles

Textile Factory
Textile
None
Sewerage
Turkmenbashi
No
Yes
No
No
No

Miscellaneous industries

State Railroad
Railway
None
Evaporation Fields
Turkmenbashi
No
No
No
No
No

Water Companies

Vodokanal
Water company
___
___
Turkmenbashi
Yes
No
No
No
Yes

Combine of the municipal enterprices of Cheleken
Water company
___
___
Cheleken
Yes
No
No
No
No

Appendix 5a: Map of Industries identified in Sumgayit 

Legends to industries in Baku, Sumgayit, Absheron


Industry

1. 
Vagon Refrigerator Depo Alyati  

2. 
Woodworking Alyati

3. 
IGLIM

4. 
Baku Rubber Industry

5. 
Caspneftflot Department

6. 
Caspian Shipping Company

7. 
Baku International Trading Sea Harbour

8. 
Geology Exploration Sea Department

9. 
Baku Mechanic Engineering Plant Neftegasmash.

10. 
Baku Joint Stock Co. Iceberg

11. 
Shipyard Kaspmorsudoremont

12. 
Shipyard Caucasus Federation

13. 
Shipyard Parkommuna

14. 
Shipyard Caspnefteflot

15. 
NGDU Bibieybatneft

16. 
NGDU Balakhanyneft

17. 
NGDU A.D.Damirov

18. 
NGDU Z.Tagiyev

19. 
Experimental Industrial Plant

20. 
Azeri Refinery Plant

21. 
Baku Sewage System

22. 
Surakhani Mechanical Engineering Factory

23. 
Shelfproektstroy

24. 
Azerneftyanajag Refinery

25. 
Azerneftyanajag Refinery

26. 
Baku Airport Hava Yollary

27. 
Central Heating Power Station

28. 
Hydro Electric Power Station Northern

29. 
Baku Mechanical Engineering Factory

30. 
Scientific Industrial Technical Centre Sabunchy

31. 
Absheron Drilling Works Inspection

32. 
Baku Mechanical Engineering Factory Neftprom

33. 
Mechanical Engineering Oil Equipment

34. 
Mechanical Engineering Trest Kaspmorburstroy

35. 
Garadag Cement Factory

36. 
NGDU Binagadyneft

37. 
NGDU Surakhanyneft

38. 
Mechanical Engineering Factory Neftmashremont

39. 
Mechanical Engineering Factory Oil Equipment

40. 
Zabrat Mechanical Engineering Factory

41. 
Sumgayit Heat Production 2

42. 
Sumgayit Heat Production 1

43. 
Joint Venture Azerboru

44. 
Sumgayit Non-ferrous Metals Factory

45. 
Ethylene-Polyethilene Factory

46. 
Synthesis Rubber

47. 
Organic Synthesis

48. 
Surface Active Factory

49. 
Sumgayit Vodokanal

50. 
Sumgayitbitkhim

51. 
Superphosphate Plant

52. 
Mechanical Repair Work

53. 
Prisadok Plant

54. 
Khazar Glass Factory

55. 
Azerit Construction Material Factory

56. 
Polymer Construction Material Factory

57. 
Wool Spinning Factory

58. 
Textile Factory

59. 
Azgur Metal Constructions Factory

60. 
Municipal Heating Sumgayit

61. 
Most Construction Administration 100

62. 
Baku Fur Plant

63. 
Baku Milky Combinat

64. 
Baku Meat Processing & Packing

65. 
Baku Kitchen Furniture Factory

66. 
Khyrdalan Facing Materials

67. 
Baku Beer Joint Stock Venture

68. 
Republic Automobil Plant

69. 
Absheron Vodokanal

70. 
Absheron Industry Complex 4

71. 
Baku Poultry Factory

72. 
Koradil Paultry Farm

73. 
Baku Cannery

74. 
Kilyazi Mixed Fodder Factory

75. 
Kilyazi Poultry Farm

Appendix 5b: Map of Industries located at Absheron Peninsula

Appendix 5c: Map of the large-scale Industries identified in Atyrau

Appendix 5d: Map of the large-scale Industries identified in Aktau

Appendix 5f: Map of Industries identified in Astrakhan/Russia

Appendix 5e: Map of Industries identified in Turkmenistan
Appendix 6: Pictures

Appendix 7: Pollution Load Estimation 

Controls “VODOKANAL”





10 km from the sea





Right-side pond 





River Ural





ATYRAUBALIK





POTABLE WATER TREATMENT FACILITIES





REFINERY





Left-side pond (belongs to the refinery)





VODOKANAL


(Water Company)





Mechanical treatment of all the wastewater (Industrial & Municipal)





Caspian Sea





28-30 km from the sea





Controls all the industrial plants that discharge into the right-side pond & hires the left-side pond from the refinery.





Atyrau Regional Department of Environmental Protection





NGDU Chelekenineft





Technical  Carbon





Municipal & Industrial Wastewater inflow





Municipal (30,000 m3/day) & Industrial Wastewater inflow





NGDU Balahanineft (11,000 m3/day)





NGDU Balahanineft





Romani Tunnel





2-3 km





Govsany Channel (4km)





Airport





Back Shore lake, Municipal & Industrial Wastewater inflow (reported to have stopped in 1996)





10 km





NGDU Surahanineft





NGDU Surahanineft





Back Shore Lake, Municipal & Industrial Wastewater inflow





Caspian Sea





Unit No.10, Mechanical WWTP





More than 100,000 m3/day





Oil Base (Dragon Oil)





� EMBED HarvardFX  ���





� EMBED HarvardFX  ���





Chemical Plant








Caspian Sea





Offshore


Oil fields








Nitric Acid & Ammonia Plant





MAEC





KOC-1





BN-350





HEPP-1





HEPP-3





Distillation





HEPP-2





Lake Karakol





Sea water for cooling





10 km





Caspian Sea





Legend: 


Wastewater flow:


HEPP: Heat Electric Power Plant


KOC-1: Municipal Wastewater Treatment Plant





OUTLET-1





OUTLET-2








� Water Companies and Railways are not included in this table.


� State the year reported


� Discharge to sea, sewerage, river etc.


� Specify the elements, e.g. Hg, Cd etc.


� Specify the substances


� Air, wastewater, seepage, other


� Mazout, electricity, gas, coal etc.





* Belong to OAO Kazahoil-Emba


� Belong to “Mangistaumunaygas” Joint-Stock Company


� Belong to “Uzenmunaygas” Joint-Stock Company


� Belongs to “Arman Joint Venture”


* Belongs to “Karakudukmunay” Joint-Venture


* KOC-1: Aktau Municipal Wastewater Treatment Plant


* n.a. Not available


* n.a.: Not Available


* n.a.: Not Available


* n.a.: Not Available
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