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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 “Industrial Survey - Part 2: Assessment of Environmental Performance and Pollution Prevention Measures” 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.

This study aims at the identification of the potentially polluting industries and industrial sectors (point sources) located in the Caspian Sea coastal area, detailed description of the industrie identified, further assessment for the environmental condition in each Caspian Region (Hot Spot Areas), assessment of the environmental performance of the major industries including cleaner technology scenarios and pollution prevention measures to eliminate the pollution transferred to the Caspian Sea.

Most of the industries had been established during the Soviet era. The Soviet Union’s collapse led to a severe decline in industrial output throughout the former Union, including in the Caspian region. Most of the industries have not undertaken any maintenance works or replacement of equipment. As a result, 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. In general, most of the industries have not taken any pollution prevention measures.

2. Approach and Methodology

2.1 Approach

The approach selected for the present study was to assess the environmental performance and pollution prevention measures in the Caspian Region, which involves the investigation of the main environmental pressures to the marine environment from industrial activities. After evaluation of the existing environmental performance, the options for better management procedures are set. It should be noted that the assessment focuses only on the environmental impacts of direct or indirect industrial liquid effluent discharges to the Caspian Sea.

Considering that most of the industries located in the Caspian Region were established during the Soviet era, the technology used sometimes differs from that in western countries. This study was restricted by the few visits undertaken because of time limitations and, in some of the cases, accessibility. Therefore, pollution prevention measures are recommended only for the small number of industries either visited or for which sufficiently detailed information regarding the production and waste management were obtained. The assessment of environmental performance is based on several data sources, but mainly the detailed survey and the visits.

2.2 Methodology

In order to obtain a concise view of the environmental priority issues needing to be addressed in the Caspian coastline, it was considered better to divide each country in regional areas. The division is based on the procedure followed in the description of the industries inspected as potentially major polluters. The investigation focuses on the determination of the main problematic industrial areas, and thus industries, in need of thorough examination in the short term. Accordingly, the evaluation of the marine pollution, which is based on the significance of the industrial wastewater, generated, in terms of load, places more weight on the importance of the discharges’ impact on the Caspian Sea. The amount and the potential hazardous/toxic character of the discharged pollution load is taken into account.

For such an evaluation, the existence and efficiency of the wastewater generation, prevention and treatment procedures are investigated. Regarding the prevention of wastewater generation, the assessment focuses on material use and processes or techniques that reduce or eliminate the creation of liquid effluents at source. The existence of practices related to the reduction of the use of hazardous and non-biodegradable materials and water, the reuse of water and the recycling of materials and/or liquid effluents, as well as the use of good operating practices, were also investigated. Concerning the wastewater treatment procedures followed by these industries or areas, the assessment takes into consideration, firstly, the presence and functionality of such a wastewater treatment system and, secondly, the adequacy and efficiency of the applied end-of-pipe technology.

The parameters set for the evaluation of the significance of the industrial pollution sources are based on those applied during the selection of the industries for the detailed survey conduction, as presented in the Table 2.1 below:

Table 2.1: Parameters set for the evaluation of the industrial pollution load

Parameters for the evaluation of the industrial pollution load

1.
Number of plants in operation (no)

2.
Effluent Flow Rate (Q)

3.
Biological Oxygen Demand (BOD5)

4.
Chemical Oxygen Demand (COD)

5.
Hydrocarbons (HC)
6.
Total-N (N)

7.
Total-P (P)

8.
Heavy metals (H.M.)

9. Microbiological Load (E. Coli)

10. Hazardous substances



For the prioritisation of the industrial wastewater pollution sources of high concern, in terms of pollutant load, the numeration of the criteria 2 to 10 is vital. The numeration procedure followed is given as follows:

*
: low intense

**
: medium intense

***
: high intense

-
: none or negligible intense

The generated industrial pollution load is evaluated as “high”, “medium” or “low” by means of the significance of the marine environmental impact.

The parameters applied for the assessment of the environmental performance of industries, which potentially contribute to marine pollution, are given in Table 2.2 below:

Table 2.2: Parameters for the assessment of environmental performanceParameters for the assessment of environmental performance

1.
Significance of generated pollution load

2.
Evaluation of the applied wastewater minimisation procedures

3.
Evaluation of the applied on-site wastewater treatment

4.
Evaluation of the central wastewater treatment plant, whether applicable

5.
Evaluation of the process performance, whether feasible

6.
Estimation of the contribution of the industrial discharges to marine pollution

Having regard to the assessment of the applied environmental performance, the impact on the Caspian Sea is evaluated by giving “high”, “medium” or “low” in terms of the severity of pressure to the marine environment.

Finally, the options for an improved environmental performance are also provided, which specify the wastewater prevention and control measures needing to be considered. 

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 assessment of environmental performance and the pollution prevention measures.

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 (all the preliminary questionnaires are available at the CCPC offices).

· Detailed Industrial Questionnaires concerning the production process, raw and auxiliary materials, products, effluent characteristics, and applied pollution prevention measures giving importance in wastewater treatment practices (all the preliminary questionnaires are available at CCPC office).

· 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 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.

2.3.3 Data limitations regarding pollution prevention and control

· Limited site visits and industry accessibility.

· Many industries do not operate at full capacity. The production is not always continuous. In some cases not all the process lines are in operation.

· The equipment of industries present in the Caspian Region is old, worn-out, and poorly maintained.

· Limited data was provided through the detailed questionnaires. Flow diagrams were not provided in most of the cases. Not all the requested questions were answered.

· Limited data on on-site treatment. In many cases efficiency is not available.

· Dissimilar information reported, regarding the same industry, from different data sources.

· Limited number of pollutants is measured. In most of the cases, heavy metal concentrations are not determined.

· In many cases, water consumption differs markedly from the amount of wastewater flow reported.

· Pollutant concentration measurements were not always relevant to the industrial sector and with the pollutants expected in the liquid effluents. In many cases, the effluent characteristics provided are just below the official limits specified in the discharge permit.

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

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

3. Description of the Major Industrial Enterprises Identified in the Caspian Region
Following the limitations and the methodology presented in the previous chapter; selected industries were classified as major industries. This chapter aims a detailed description of the major industries identified in the Caspian Region. The information presented is basically based on the detailed questionnaires and information obtained during site visits, whereas in cases, where detailed information did not exist, data from the preliminary survey was used.

3.1 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.

Table 3.1 lists the major industrial facilities identified. The table also lists the discharge point for each major industry. The detailed description of the major industrial facilities identified in Sumgayit is given in Appendix 3. Two facilities identified operate several discharge points: the Sumgayit Heat Production No. 2 and No 1, which discharges both to the sea and River Chay, and the SPAV, which discharges both to the Sumgayit WWTP and to the Caspian Sea.

Table 3.1: Major industrial facilities and discharge points identified in the city of Sumgayit.


Discharge Point

Name of plant
Sumgayit WWTP
River
Caspian Sea

Sumgyait Heat Production No. 2
(
(


Sumgyait Heat Production No. 1
(

(

Sumgayit Non-ferrous Metals*

(


Ethylene-polyethylene Factory-EP300
(



Rubber Synthesis, “SyntezCauchouk”


(

Organic Synthesis
(



Surface Active Factory (SPAV)
(

(

Superphosphate factory

(


Factory "Presadoc"
(



*The detailed description of this plant is not provided in Appendix 3

3.1.2 Baku

Baku is a centre of oil refining and oil production. Oil & gas development on an industrial scale began in the 1870s. The major industrial pollution sources in Baku are the oil & gas exploitation units “Bibi-Heybat” and “A.D. Amirov”, the two oil refineries “Azerinefyag” and “Azerinefyanajag”, the “Azeri Gas Refinery”, the power plant “Power Station No.1”, the “Shelfproekstroy”, which is an offshore platform construction company, and the shipyards “Caspmorsudremont”, “Caucasus Federation”, “Parkommuna” and “Casnefteflot” located in Baku Bay. One large-scale cement manufacturing plant is located in Baku, which mainly contributes to air pollution of the area. A detailed description of the major industries identified in Baku is given in Appendix 4. It should be mentioned that the detailed questionnaires distributed in Baku weren’t returned, and therefore the description is based on the preliminary survey.

Table 3.2: Major industrial facilities and discharge points identified in Baku

Name
Type
Treatment
Discharge point

Cement Manufacturing

Karadakh Cement Factory
Cement
Mechanical-No
Sea

Refineries

Azeri Refinery Plant
Gas Refinery
Mechanical
Sea

Azerneftyanajag Refinery
Oil Refinery
Biological
Sea

Azerneftayag Refinery
Oil Refinery
Mechanical
Sea

Oil & Gas Exploitation – ONSHORE

NGDU BiBi-Heybat
Oil/gas production
Mechanical
32-Channell

NDGU A.D. Amirov
Oil/gas production
Mechanical
n.a.

Power Stations

Central Heating Power Station No1
Power Plant
Mechanical
Sea

Metal Works & Garage

"Shelfproekstroy"
Offshore platforms construction
Biological
Sea

Ship Building & Repair

Shipyard "Caspamorsudoremont"
Ship Repair
Mechanical
Sea

Shipyard "Caucasus Federation"
Ship Repair
Mechanical
Sea

Shipyard "Parkcommuna"
Ship Repair
Mechanical
Sea

Shipyard "Casnefteflot"
Ship Repair
Mechanical
Sea

"Casneftoflot" Dept
Ship building
Biological
Sewerage

3.1.3 Absheron Peninsula excluding Baku and Sumgayit

The Absheron Peninsula, excluding Baku and Sumgayit, is examined. In the peninsula are located mainly oil and gas production units and some food industries. Some of the food industries are not in operation at present, and some of them operate temporarily. The “Khurdalan Myaso JV” meat-processing industry was operating temporarily until 1999, when it was reported that production stopped. The “Bakptitsye”, a poultry-processing unit operates at only 8-10% of its capacity. The “Khurdalan Moloko JV”, dairy industry, reported that it has not been operating for the last three years. The “Khurdalan Pivo JV”, brewery started operating in 1998. The main pollution sources are the oil and gas production units NGDU “Balakhanineft”, NGDU “Binagadinneft”, NGDU “Surahanineft” and NGDU “G.Z. Tagiev”, together with the aforementioned food industries, and particularly the “Khurdalan Pivo JV” and the “Bakptitsye”. Table 3.3 below presents the major industries identified in the Absheron Peninsula.

Table 3.3: Major industrial facilities and discharge points identified in the Absheron Peninsula

Name
Type of products
Treatment
Discharge point
Location
Operation

Breweries & Drink Manufacturers

"Khurdalan Pivo" JV
Beer
Govsany WWTP
Sea
Khurdalan
Y

Dairy Industry

“Khurdalan Moloko” JV
Milk Products
Govsany WWTP
Sea
Khurdalan
No

Meat Processing/Farming

“Khurdalan Myaso” JV
Meat Products
Govsany WWTP
Sea
Khurdalan
Y (1999)

BakPtitsye
Poultry Meat, Eggs
Govsany WWTP
Sea
Khurdalan
Y(8-10%)

Oil & Gas Production - ONSHORE

NGDU Binagadinneft
Oil/gas production
Mechanical
Sea
Absheron
Y

NDGU Balakhanineft
Oil/gas production
Mechanical
Govsany-Channell-Sea
Absheron
Y

NDGU Surakhanineft
Oil/gas production
Mechanical
Govsany-Channell-Sea
Absheron
Y

NGDU G.Z. Tagiyev
Oil/gas production
Mechanical
Sea
Absheron
Y

A detailed description of the industrial facilities identified as major is given in Appendix 5. It should be mentioned that a limited number of detailed questionnaires were available, and, as such, the description is in some cases based on the preliminary survey.

3.1.4 Northern Azerbaijan

The Northern Azerbaijan area is mainly characterised by agricultural activities. Several fruit & vegetable canning plants are located in the Northern Azerbaijan area. A total of 17 industrial plants exist in the area, from which only 10 are currently in operation. The “Amirkhanli” wine production facility is currently not in operation (production stopped in 1998), but it was reported that the plant will soon start again. The “Khudat-Konserv” plant also stopped its operation in 1996, but was also reported that it will soon start operating again.

The major sources of industrial pollution in Northern Azerbaijan are the oil & gas exploitation unit NGDU Siazanneft, the fruit & vegetable processing plants “Kuba Cannery No1” and “Khachmas Experimental Preserves Plant”, the wine production plant “Khachmas-Sherab” JV and the brewery “Khachmas Food Industrial Complex”. Table 3.4 lists the industries identified as major in the Northern Azerbaijan area. NGDU Siazanneft discharges to the Siazan WWTP, which involves mechanical treatment, and is not operational, the two canneries discharge to the Khachmas WWTP, which involves only mechanical treatment at present, and the two alcoholic drink manufacturers were reported to discharge to irrigation channels. A detailed description of the industries identified as major is given in Appendix 6.

Table 3.4: Major industrial facilities and discharge points identified in Northern Azerbaijan.

Name
Type
Treatment
Discharge point
Location
Operation

Breweries & Drink Manufacturers

“Khachmas-Sherab” JV
Wine
Mechanical
Irrigation Channel
Khachmas
Yes

Amirkhanli Wine Products
Wine
No
River-Devecichay
Devechi
No

Khachmas Food Ind. Complex
Beer
Mechanical
Irrigation Channel
Khachmas
Yes

Fruit & Vegetable Processing

Kuba Cannery No1
Tomato paste Apple juice, jam
Khachmas WWTP
Sea 
Kuba
Yes

“Kudat-Konserv” Joint Stock
Tomato paste Apple juice
n.a.
n.a.
Khudat
No

Khachmas Experimental Preserves Plant
Tomatopaste, apple jam, apple preserves
WWTP Khachmas
Sea
Kuba
Yes

Oil & Gas Exploitation – ONSHORE

NGDU Siazanneft
Oil exploitation
Mechanical
City sewerage
Siazan
Yes

3.1.5 Southern Azerbaijan

Table 3.5 lists the major industrial facilities identified in the Southern Azerbaijan area together with the current wastewater treatment provisions and the discharge points. The main industrial pollution sources in the Southern Azerbaijan area are the fish processing plants “Capital-A” and “Narimanov”, the “Lenkoran Konserve AOOT” fruit and vegetable processing plant, and the “Ashad Petrol NGDU Neftchalaneft” and “NGDU Salyanineft” oil & gas production units. A detailed description of the industries identified as major is given in Appendix 7.

Table 3.5: Major industrial facilities and discharge points identified in Southern Azerbaijan.

Name
Type
Treatment
Discharge point
Location
Operation

Fish processing/Fisheries

Narimanov Fish Plant
Frozen, smoked Fish, Caviar
Settlement tank
Sea
Lenkoran
Yes

Capital A-Venture
Fish Oil, fish powder
No (part in settlement tanks)
Sea
Lenkoran
Yes

Meat Processing/Farming

Salyani Industrial Complex Foodstuff

Foodstuff
No
Channel-Sea
Salyani
Y (5%)

Canneries

Lenkoran Konserve AOOT
Canned Vegetables, tomato paste
Biological
Sea
Lenkoran
Yes

Plastic industries

Salyani Plastic Factory

Polyethylene film, polyethylene pipe, plastic mass
No
Collector-Sea
Salyani
Yes (5%)

Oil & Gas Exploitation - ONSHORE






Ashad Petrol JV, Neftachalaneft
Oil/gas production
Mechanical
Pond
Neftachala
Yes

NGDU Salyanneft
Oil/gas production
Mechanical
Pond
Salyani
Yes

3.2 I.R. Iran

In the Caspian area of I.R. Iran it was relatively difficult to identify the major industries. By the finalisation of this study, comprehensive materials had been received regarding both the regions of Guilan and Mazandaran, and are available at CCPC offices. The Industrial Survey – Part 1, presents the industrial sectors identified as well as the names of industries in the region of Guilan.

3.3 Kazakhstan

3.3.1 Atyrau Region

In the region of Atyrau no detailed industrial questionnaires were distributed, because industrial effluents are not discharged directly to the water body. The two industries discharging wastewater into rivers, the AUB&B (portable water treatment facilities) and Atyraubalik (fish processing industry), were visited, and details are presented in Appendix 8. Further to those, the remaining major industries identified in the Atyrau Region are the JV “Atyrau Oil Refinery”, the “Atyrau Power Plant” and the onshore oil and gas production units. Unfortunately, only preliminary information is available for the latter.

Regarding the coastal oil fields, it should be mentioned that a considerable number of flooded wells are located in the Atyrau coast. Further information and description is not available.

3.3.2 Mangistau Region

The major industrial pollution sources in Aktau are the Chemical-Hydro-Metallurgical-Plant, the Sulphuric Acid Plant, the Nitrogenous Fertiliser Plant and the MAEC (Mangistau Atomic Energy Complex). The 3 former plants belong to AKTAL Ltd. During the Soviet period  the Pre Caspian Metallurgy Combine was formed, and was in charge of these 3 plants, as well as mines and a plastics manufacturing plant (which does not operate at present) and the MAEC (Mangistau Atomic Energy Complex). After the collapse of the USSR, this Pre Caspian Combine became a Joint Stock Company namely KASHCOR. In 1997, KASHKOR, together with MAEC, agreed that these 3 plants would be rented by MAEC. The agreement was for one year, and in 1998 MAEC decided not to continue this agreement. The MAEC operates separately at present, and the three other plants belong to AKTAl Ltd. Further to the above, another problem area are the oil terminals located in the port of Aktau, but little is known about these reception facilities.

Detailed questionnaires were distributed to AKTAL Ltd and were returned, but the General Manager refused to provide any information on the production process. The MAEC also refused to provide any detailed information, and therefore the description is based on the preliminary survey. The description of the above-mentioned industries is given in Appendix 9.

A definitive solution to the issue of the control of “Karakol” lake has not been found yet, and is still on the stage of talks between “AKTAL LTD” and “KASHKOR” (the Pre Caspian Metallurgy Combine assignee and former owner of the chemical facility, where “Karakol” was included). None of these enterprises wants to be responsible for the “Karakol” lake and regional environmental protection administration is preparing to submit the documents to Prosecutor's office.

The oil & gas production units located in the region of Mangistau are presented in Table 3.6. The oil fields located close to the Mangistau coast are highlighted. Further description was done only for those oilfields because the description of the rest is beyond the scope of this study.

Table 3.6: Oil & Gas Exploitation Companies in Mangistau Area

No
Industry Name
Offices
Oil field names
Distance from the Coastal line

1
“Mangistaumunaygas”

Joint-Stock company
Aktau
Kalamkas
Zhetibay

Oymasha
On the coast

60

1

2
“Uzenmynaygas”

Joint-Stock company
Zhanaozen
Uzen 

Karamandibas Tenge (gas)
60

70

140

3
“Karazhanbasmunay”

Joint-Stock company
Aktau
Karazhanbas
On the coast

4
“Karakudukmunay”

Joint Venture
Aktau
Karakuduk
3 km from 

Kaidak

5
“Arman” Joint Venture
Aktau
Arman
On the coast

6
“Khazakhmunay”
Aktau
Elemes

Saztobe
70

70

7
Partex Khazakhstan Corporation
Aktau
Dunga
5

8
Texaco North Buzach
Aktau
North Buzachi
23

9
“KhazakhYANNK”
Aktau
Kalamkas

Shelf


At Fort Shevchenco two major industries were identified, the “KAZAHRIBFLOT” and the “OKIOC” base for the treatment of drilling muds and cutting fluids. The latter is described because of the great interest in the area.

3.4 Russia

3.4.1 Astrakhan Region

As it was mentioned in the Industrial Survey - Part I, sufficient information on industrial activities weren’t provided in due time. 11 preliminary questionnaires were obtained although 28 detailed questionnaires were distributed. Therefore, general information for the 11 industries as described in the preliminary questionnaire are presented in the Appendix 10. The industrial survey and therefore the identification of the major industries located at Astrakhan Region should be further investigated.

3.4.2 Dagestan Republic

By the finalisation of this study 11 detailed industrial questionnaires were obtained. It was pointed out that these 11 industries are classed, as the major located in the coastal line of Dagestan Republic. The industrial survey and therefore the identification of the major industries should be further investigated. The Table 3.7 below presents the name of industries reported to be major. In the Appendix 11 is given the detailed description of some of the major industries, which could not be assessed due to missing detailed questionnaires. The remaining information is available at CCPC office.

Table 3.7: Major industries and Discharge Point of industries identified in the Coastline of the Dagestan Republic.

Name
Type
Treatment
Discharge point
Location
Operation

Breweries & Drink Manufacturers

Derbent Wine production
Wine production, Champagne
None
Sewerage – Directly to the Sea
Derbent
Yes

Meat Processing/Farming

Shamktial Poultry Processing
Poultry Meat
Biological
River Shura-Ozen
Shamhal Settlement
Yes

Glass Manufacturing

"Steklovolokno"
Glass
Primary clarification/ Chlorination
Sewerage to WWTP
Makhachkala
Yes

Oil & Gas Production – ONSHORE/Oil Terminals

Dagneftoproduct
Oil Base
Biological
Sea
Makhachkala
Yes

Fertilisers

OAO Dagfos
Phosphoric Acid, Sodium Triple phosphate
None
Sulak River
Kizilyurt
Yes

Electrical/Electronic Industries

"Separatorov"
Separators
Neutralisation
Sewerage to WWTP
Makhachkala
Yes

Joint-Stock "Eldag" & "Eldav" Plant
Electronic equipment
Neutralisation, coagulation
City sewerage to WWTP to the Sea
Makhachkala
Yes

Kizlyar Joint-Stock "Kizlyarskiy Electromechanical" Plant
Electromechanical Equipment
None
Sewerage
Kizlyar
Yes

"Kizlyarskiy Electroapparat" Plant
Electrical equipment
Neutralisation
Talovsky sewerage
Kizlyar
Yes

Joint-Stock Kaspyisk "Mechanical" Plant
Equipment & appliances
Electrocoagulator
City Sewerage to WWTP
Kaspiysk
Yes

Joint-Stock "Electrosignal"
Radio equipment
Neutralisation
City Sewerage to the Sea
Derbent
Yes

3.5 Turkmenistan

In the coastal area of Turkmenistan are located some large scale industries basically dealing with the oil refining and oil & gas production. Noteworthy, the chemical inorganic industries located at Cheleken and Nebidag might contribute with pollution of radioactivity. Furthermore, the oil terminals in Turkmenbashi and Cheleken without sufficient reception facilities contribute to the oil pollution of the Caspian Sea. In general, the coastal area of Turkmenistan can be characterised by oil & gas production onshore and offshore, oil refining and chemical inorganic industry. 

Detailed description of the major industries is not possible because detailed industrial questionnaires distributed weren’t returned. The description presented in the Appendix 12 is based only on information provided from preliminary questionnaires and information gained during the Turkmenistan visit. Particularly, for the Turkmenbashi Power Plant there is general lack of information. The major industries identified in each coastal area of Turkmenistan are presented below.

3.5.1 Cheleken

Along the sea surrounding the Cheleken Peninsula exist 12 offshore platforms in the Lam and Zhdanov fields. In Cheleken is located the Cheleken Chemical Plant, the Section of Technical Carbon Production, the Dragon Oil Base, the NGDU Chelekenineft (oil and gas production) and harbour area. The oil after separation is pumped either to the Turkmenbashi Refinery or is stored in the oil base from where the tankers load crude oil.

3.5.2 Turkmenbashi

The following Table 3.8 summarises the major industrial pollution sources located at Turkmenbashi and the discharge points of each as reported. 

Table 3.8: Major Industries identified in Turkmenbashi and Discharge Points

Industry
Discharge Point (as reported)

Turkmenbashi Oil Refinery
Saymonov Bay (Buhta Saymonova)

Oil Base/Terminal
Evaporation Field

Balkanbalik
City Collector

Sea Harbour
City Collector

Power Plant
Discharged to the Sea

The site visit revealed that the Turkmenbasi Oil Refinery and the power plant discharge their wastewater directly to the sea. No detailed information was obtained about the power plant, the oil terminal and the harbour. No reception facilities exist at the oil so ballast water may be discharged to the Caspian Sea.

3.5.3 Bekdash

Two industries, the “Inve Turkmenistan” and the “Karabogasulphate”, are in operation in Bekdash with discharge of wastewater to the sea. No information was obtained.

3.5.4 Nebitdag

Although Nebitdag is located 80 km from the Caspian Sea it was decided to describe the “Nebitdag Iodine Plant”. The reason is that currently Nebitdag Iodine Plant has produced and deposited 5,000 t of radioactive wastes (including 150 t of used carbon with surface exposition dose of (-radiation as high as 200 (R/h).

3.5.5 Onshore Oil & Gas Production

In the Southern area of Turkmenbashi are located several oil & gas production units. 

1. NGDU "Gamishldjanebit" is situated north of the settlement Ekerem. It is located about 1 km from the sea. This unit deals only with oil extraction.

2. GPU "Korpedje" is located to the east of NGDU "Gamishldjanebit" (1 km from the sea). This unit deals with gas extraction and preparation for transportation.

3. NGDU "Goturdepenebit" is located in the area of Goturdepe City, 40 km from the sea. This unit deals with oil and gas extraction.

4. NGDU "Nebitdagnebit" is located to the south of Goturdepe City. This unit deals with oil and gas extraction.

5. NGDU "Gumdagnebit" is located in the area of Gumdag City, 71 km from the sea. This unit deals with oil and gas extraction.

6. NGDU "Chelekennebit" is located on the Cheleken peninsula. This unit deals with oil and gas extraction.

The NGDU "Goturdepenebit", NGDU "Nebitdagnebit" and NGDU "Gumdagnebit" are located far away from the sea and further analysis is beyond the scope of this study. 

4. Assessment of Environmental Performance of Industries

4.1 Azerbaijan

For the determination of the main industrial impact to the marine environment, the coastline area of Azerbaijan is divided into five main regions: Northern Azerbaijan, Sumgayit, Absheron Peninsula excluding Baku & Sumgayit, Baku and Southern Azerbaijan. The preliminary and detailed survey reveals that the major pollution load to the Caspian Sea results mainly from the area of Absheron Penisnula and particularly from the Baku and Sumgayit industrial centres. On the contrary, the discharged pollution load derived from the northern and southern Azerbaijan industrial activities is of lower significance. Accordingly, the improved environmental performance in the Absheron peninsula should be a priority issue for Azerbaijan.

Another observation arisen from the questionnaire surveys is the inconsistent - usually discrepant - information regarding the existence of treatment facility on-site, and the fate of the effluent - sewerage collection system or discharge directly to the sea. During the site and area inspection, it revealed that the majority of the industries either discharge their effluents, rarely after mechanical treatment, directly to the sea, or dispatch them to the central wastewater treatment plant (e.g. Sumgayit WWTP, Govsany WWTP, Khudat WWTP, etc). Nevertheless, apart from the Govsany WWTP located in Baku City, the other treatment plants are either out of operation or not operating properly. Thus, the industrial effluents are actually discharged untreated to the sea, representing a great impact on the marine environment. The reported data showed that only two industries situated in the Baku area, treat their effluent on site. It is the Shelfproekstroy industry constructing offshore platforms and the Azerneftyanajag Refinery producing oil products. These two WWT plants, which appear to be well performing, involve mechanical and biological treatment.

Additionally, the site inspections revealed that the environmental performance of the industries seems to be rather poor or even non-existent. Apart from cooling water recirculation, which is a common practice, it is highly believed that neither water and wastewater reduction techniques are implemented nor simple practices related to good operating and maintenance procedures are provided. Nevertheless, it must be notified that the reported data are rather inadequate to attain a definite conclusion regarding the followed wastewater prevention and control plans. 

The evaluation of the applied environmental management and the associated impact on the marine environment is illustrated in Table 4.1 below. In the table are highlighted the issues that need to be considered and further examined.

Table 4.1: Assessment of Environmental Situation of Azerbaijan

Assessment of Environmental Situation

Region
Existing Environmental performance
Impact on Caspian Sea 
Issues of high concern

Northern Azerbaijan
poor
low

Absence of wastewater effluent measurements by authorities


Central WWTP used to treat industrial effluents non operating properly, giving rise to oil, organic and nitrogen discharge

Sumgayit
very poor
high

Heavy contaminated effluents discharged untreated 


Central WWTP used to treat industrial effluents non-operating properly


Lack of detailed heavy industrial management procedures, presumably of low quality

Absheron Peninsula excluding Baku & Sumgayit
poor to

 very poor
medium

A high potential of oil, HC and heavy metal contaminated discharges


Lack of detailed data on oil fields management scheme, presumably of low quality

Baku
poor to

 very poor
high

A high potential of oil, HC and heavy metal contaminated discharges


Lack of effluent discharges quality


Lack of data on shipyards management procedures, though believed to be poor

Southern Azerbaijan
poor
low

A great potential of organic and fat containing discharges


Lack of effluent discharges quality

From the above-mentioned data, it is concluded that the environmental management of the Absheron Peninsula should be reviewed thoroughly. The competent authorities should also consider the fact that none central sewage plant receiving industrial effluents is operating (apart from Govsany WWTP) in the entire country. A further examination also needs to be employed in order to ascertain the existence of wastewater treatment facilities on-site and/or the applied treatment - even if only separate effluent streams are concerned, so the industrial treatment procedures in Azerbaijan could be assessed. 

In the following paragraphs, a thorough investigation is fulfilled for the industrial sectors of high concern, especially for the areas of Sumgayit and Baku. As outlined previously, the impact of the industrial discharges is evaluated by assessing the environmental management procedures followed. Finally, future wastewater management options are suggested for the highly polluting industries. 
4.1.1 Sumgayit

Sumgayit is the largest industrial centre in Azerbaijan with the most heavy industry. Though, after the collapse of Former Soviet Union many industries were shut down, this region still remains as one of the main industrial centres in the greater area of Absheron Peninsula. Nearly all the chemical and petrochemical industries in the country are concentrated in this region. The preliminary and detailed survey revealed that the industrial effluents are of major concern due to the high pollution load, including possible hazardous pollutants. The problem is reinforced because the Sumgayit WWTP, which is committed to treat the effluents of the heavy industry, provides inadequate or even non-treatment of the wastewater. 

Table 4.2 clearly indicates that the main pollution sources (in terms of pollution load) derive from two power plants, three petrochemical industries and three chemical industries. 

Table 4.2: Significance of Pollution Load from industries in Sumgayit 

Significance of industrial pollution sources

Type of industry
no
Q
BOD/ COD
HC
N
P
E.Coli
H.M.
Generated pollution load

Power plants
2
***
*
*
-
-
-
*
medium

Petrochemical industry
3
**
***
***
-
-
-
*
high

Chemical industry 
3
**
**
*
**
**
-
***
high

The detailed questionnaires demonstrated that all the chemical and petrochemical industries are permitted to discharge their effluents to the Sumgayit WWTP. Nevertheless, the Sumgayit plant seems to be out of operation mainly due to improper or non-operation of the primary and secondary treatment units as well as to equipment malfunctions. As a result, all the industrial effluents generated from these industries are actually discharged untreated to the sea, and thus constitute a high impact on the marine environment. Site visits performed in four industries verified this remark. Hence, the petrochemical effluents give rise to a high organic and petroleum hydrocarbons load of the Caspian Sea and the chemical effluents additionally increase the nitrogen and phosphorous load. Further, the chlor-alkali industry, Sumgayit plant of Surface Active Substances, may discharge significant quantities of mercury with their untreated effluent.

It is essential to conduct a separate analysis of these chemical and petrochemical industries so the required environmental management options can be selected for a long- term management plan. The industries are:

· Inorganic Chemical Industry

· Sumgayit Plant of Surface Active Substances

· Sumgayit Super-Phosphate Plant

· Petrochemical Industry

· SOCAR, Production Association “Azerineftyag”, Sumgayit Plant of Additives, “Presadoc”
· “SyntezCautchouk” Rubber Synthesis Plant of State Corporation “Azerkimya”

· Sumgayit Ethylene-Propylene Plant of State Corporation “Azerkimya”

· Organic Chemical Industry

· Organic Synthesis

Of notable concern are also the existing two power plants due mainly to the high effluent flow rates coming from the cooling and boiler systems. The power plants are:

· Sumgayit Thermal Electric Central Station No1

· Sumgayit Thermal Electric Central Station No2 - “TeploElectroCentral” 

The environmental performance and the associated pollution loads to the marine environment are assessed by industrial sector in Table 4.3.

Table 4.3: Assessment of Environmental Performance of the industrial Sectors in Sumgayit

Assessment of Environmental Performance

Type of industry
Generated pollution load
Applied wastewater minimisation & control procedures
Applied      on-site wastewater treatment
Central wastewater treatment plant 
Contribution to marine pollution

Power plants
Medium
not enough data

plan to implement 
insufficient
improper operation*

Thus, insufficient
medium

Petrochemical industry
High
not enough data

presumably

non existent
none
improper operation

Thus,         lack of actual treatment 
high

Chemical industry 
High
not enough data

presumably

non existent
none
improper operation

Thus,         lack of actual treatment
high

*One power plant uses the central WWTP

4.1.2 Baku

Baku, as identified by the preliminary and detailed survey, is one of the two largest industrial centres in Azerbaijan, resulting in the generation of large amounts of industrial wastewater. From the 27 industries operated, 11 have been identified as most polluting. Table 4.4 presents the significance of the produced pollution load ranked according to the industrial type. The main pollution sources are the oil & gas exploitation installations, the refineries and the shipyards.

Table 4.4: Significance of Pollution Load from industries in Baku

Significance of industrial pollution sources

Type of industry
no
Q
BOD/ COD
HC
N
P
E.Coli
H.M.
Generated pollution load

Power plants
1
***
*
*
-
-
-
**
medium

Refineries
3
**
**
***
**
-
-
**
high

Oil & Gas exploitation
2
**
**
***
**
**
-
***
high

Metal works & garages
1
**
**
*
-
-
-
-
low

Shipyards
5
**
**
***
-
-
-
***
high

The site inspection at the two oil refineries revealed that the environmental management at the sites were inadequate or even absent, the infrastructures rather obsolete, and the oil/water separation facilities far from optimal. As a result, oil spills and leakages are most likely to emanate. Only Azerneftyanajag refinery has constructed an adequate treatment facility for its effluents. The Azerneftyanajag WWTP, which also receives municipal wastewater, is a well-maintained plant and though no data on the outflow quality obtained, it is believed that the pollution load is reduced to the extent feasible. Regarding the other two refineries, it is estimated that the provision of mechanical treatment only results in insufficient treatment and the respective discharges represent a significant pollution load of petroleum hydrocarbons, phenols and BOD to the sea. 

The industries generating high volumes of contaminated effluents are the two oil & gas production companies. The majority of the wastewater is well production water. The main pollutants of concern are organic compounds, heavy metals, radionuclides, high levels of salts, and additives. For both oilfields, the common practice is to clean the production water in settling tanks and then use the “cleaned water” for technical purposes. Nevertheless, it is ambiguous that the reuse procedure concerns the bulk of the produced water. 

The inspection of other oilfields in Azerbaijan demonstrated the high potential of spills and leaks throughout the oilfields due mainly to the lack of adequate maintenance procedures. The absence of good operating and maintenance practices also contributes to inefficient operation of oil separation unit, insufficient performance of settling tanks and high risk of uncontrolled discharges.

Concerning the five shipyards, no detailed data have been received at present. The preliminary survey remarks that only mechanical treatment is provided prior to discharge to the sea. Thus, it is estimated that a significant pollution to the marine environment is occurring from the organic compounds and heavy metal content generated.

As far as the power plant is concerned, though no detailed data was obtained, the high-volume of produced wastewater potentially contributes to an increase in marine pollution. It is mainly due to the boiler wash water stream, which contains mazout combustion residues, representing a high potential of heavy metal content.

Though not enough data are received, it is believed that the industries have not addressed simple practices and techniques, which would reduce the amount of the water effluent and preserve water use. For example, the power plant and the oil refineries use large amount of water, without considering the recirculation and/or reuse of the resulted water or wastewater effluent.

Table 4.5 summarises the existing situation towards the environmental management applied in the industries and determines the resulted pressure to marine pollution.

Table 4.5: Assessment of Environmental Performance and Potential Pollution Loads of individual industries in Baku

Assessment of Environmental Performance and Potential Pollution Loads of individual industries in Baku

Name of industry
Product type
Generated pollution load
Applied wastewater minimisation & control procedures
Applied      on-site wastewater treatment
Central wastewater treatment plant 
Contribution to marine pollution
Concerned issues

Central Heating Power Station No1
energy production
medium
n.a.
-mechanical

Yet, insufficient
-
medium

Lack of data to evaluate the process performance and the applied measures 


Due to the use of mazut for energy production, wastewater has a high content of heavy metals; thus, mechanical treatment is insufficient 

Azeri Refinery Plant
gas refinery
medium
n.a.
-mechanical

Yet, insufficient
-
medium

Lack of data to configure the wastewater management performance; yet, the provision of mechanical treatment only is regarded insufficient for such effluents

Azerneftyag Refinery
crude oil refinery
high
 - oil recovery

inspected to be inefficient
-mechanical

insufficient


-
high
· Separate investigation is followed

Azerneftyanajag Refinery
naptha refinery
high
- oil recovery

need confirmation
biological

adequate
-
low

Though no data available on the production process, it is believed that the well-performed biological treatment plant reduces to the extent feasible the organic compounds containing effluents

NGDU Bibi-Heybat 
oil exploitation
high
- reinjection 

problematic

- use for technical purposes

need to confirm
-settling

-evaporation ponds

inefficient

(some ponds are below    sea level)
-
high

vast discharges eventually occur

Oilfield near the edge of productive live, thus vast volumes of production water 


The wastewater analysis refers only to oil and additive content; not aware of the additives used


Oil content of the so-called treated water seems to be low, whereas the oil/water separation unit is not effective; further investigation is required for verification


Reinjection is frustrated due to well clogging; not aware of the kind of production water reuse


Bad operating and maintenance practices are followed, resulting in obsolete infrastructure, bad operation of the settling tanks and high potential of spillage and overflows


Evaporation mostly occurs in summer period; The rest periods waste water from the disposal ponds is actually discharged to the sea


Part of the wastewater is discharged to the 32-channel. This channel is carrying a vast majority of untreated municipal wastewater

NGDU A.D. Amirov 
oil exploitation
high
- use for technical purposes during maintenance

need to confirm
-oil cleaning unit

-provision of “industrial lakes” for collection and reuse

 suspected to be inefficient
-
low

high if discharges eventually occur

The wastewater analysis refers only to oil and additive content; not aware of the additives used


Oil content of the so-called treated water seems to be low, whereas the oil cleaning unit is far-aged; further investigation required for verification

ad operating and maintenance practices are  followed, resulting in bad operation of the oil cleaning unit and high potential of spillage and overflows

Uncontrolled discharges take place

Shelfproekstroy
offshore platforms
low
n.a.
biological

considered to be adequate
-
Not identified

Though there are no data on wastewater characterisation, due to the provision of biological treatment, it is believed that the effluent discharges might not affect the marine environment.

Caspamorsudoremont
ship repair
high
n.a.
-mechanical

insufficient
-
high

presumption



No detailed data are available; yet, wastewater typically contains paint residues, solvents potentially hazardous, heavy metals and waste oils; thus, the provision of mechanical treatment only is regarded inadequate


The discharges pollute significantly the marine environment; thus, further investigation is required

Caucasus Federation
ship repair
high
n.a.
-mechanical

insufficient
-
high

presumption


As above

Parkcommuna
ship repair
high
n.a.
-mechanical

insufficient
-
high

presumption


As above

Casnefleflot
ship repair
high
n.a.
-mechanical

insufficient
-
high

presumption


As above

Casnefleflot Dept
ship building
high
n.a.
-mechanical

insufficient
-
high

presumption


As above

4.1.3 Absheron Peninsula Excluding Baku and Sumgayit

The greater coastal area of Absheron Peninsula (apart from Baku and Sumgayit) is still characterised as a source of notable marine pollution although many industries have closed down. Yet, it should be pointed out that the environmental pressure of the remaining industrial activities in the peninsula is much lower compared to the Sumgayit and Baku. The preliminary and detailed survey evaluation indicates that the major industrial pollution sources are the oil & gas exploitation companies, followed by food & drink processing manufacturers as remarked in table 4.6. 

Table 4.6: Significance of Pollution Load from industries in Absheron Peninsula

Significance of industrial pollution sources

Type of industry
no
Q
BOD/ COD
HC
N
P
E.Coli
H.M.
Generated pollution load

Brewery
1
***
***
**
***
***
-
-
High

Meat processing 
2
***
***
**
**
**
***
-
High

Oil & Gas exploitation
4
**
**
***
**
*
-
***
High

The brewery and the two meat processing factories, situated at Khurdalan, do not appear  to use any techniques or practices to reduce the generated pollution load. As they do not perform on-site treatment, they pass their effluents to the Govsany WWTP, which provides mechanical and biological treatment. The Govsany WWTP is the only municipal treatment plant in Azerbaijan, which is assessed as a well maintained and operating plant. Thus, the generated organic, nitrogen and phosphorus load is reduced satisfactorily. Yet, site inspection revealed that the disinfection unit is probably not functioning properly giving rise to microbiological pollution. Thus, a further investigation is required to ascertain the disinfection efficiency.

The industries of great concern are the four oil & gas production companies. Well production water constitutes the vast majority of generated wastewater. The generated volume is increasing as the majority of the wells are near the end of their productive lives. Well production water comprises 90-95% of the material brought to the surface. 

The common management of the production water is to reinject it into the underground wells to increase formation pressure and partly to use it for technical purposes. Only one unit reported to use it only for technical purposes. The oil/water separation procedure is not sufficient enough to keep oil concentration in the production water at the required minimum concentration so reinjection results in clogged wells. Therefore, reinjection is reduced/stopped resulting in increased discharge of polluted wastewater. There is no adequate data to evaluate the use of produced water for technical purposes. 

For the unit at Gala-Zyra, which provides a lake as collection facility for oil separated water prior to use for technical purposes, it should consider to ascertain that the fluids do not impact groundwater or surface water. Unfortunately, there no available data to evaluate the current situation and thus further investigation is required.

The main pollutants of concern from the process wastewater are organic compounds, heavy metals, radionuclides and high levels of salts. The wastewater also contains additives including biocides, lubricants and corrosion inhibitors. The resulted wastewater of one unit at Balakhany and another at Surakhany, after settling, are discharged to the sea through the Govsany channel. At the end of the Govsany channel there is a mechanical treatment unit, provided for further oil removal. A site visit to the mechanical treatment unit revealed that the treatment is far from optimal. The outflow quality is  far from the guidelines values and thus represent an extended pollution load of organic and inorganic compounds with a high potential of toxic content. 

The effluents of the unit situated in the area of Binagady, after settling, are discharged to evaporation ponds. Though no measurements on water salinity, hydrocarbon content, pH and radionuclide content are available, ponds are suspected to have a great impact on groundwater and surface water. 

The Gala-Zyra unit does not discharge any wastewater as it reported to use all the produced water. Further investigation is required for documentation as it is suspected that the data are most likely to be incomplete, 

Finally, good maintenance procedures are not followed resulting in high risks for leakage and spills throughout the oil fields. This contributes to a high risk of oil contaminated drains. All these units are nearby the sea so the marine environment may be affected indirectly.

Table 4.7 summarises the assessment of the environmental performance and the potential pollution load from the industries.
Table 4.7: Assessment of Environmental Performance and Potential Pollution Loads of individual industries in Absheron Peninsula

Assessment of Environmental Performance and Potential Pollution Loads of individual industries in Absheron Peninsula

Name of industry
Product type
Generated pollution load
Applied wastewater minimisation & control procedures
Applied      on-site wastewater treatment
Central wastewater treatment plant 
Contribution to marine pollution
Concerned issues

Khurdalan Pivo, JV
Beer
high
none
none
biological

adequate
low
· Lack of wastewater analysis

· Lack of wastewater minimisation and control procedures

· Lack of pretreatment prior to discharge to the city sewerage system

Khurdalan Myaso, JV
Meat products
high
none
none
biological

adequate
low
· Stopped in 1999

· Lack of wastewater analysis

· Lack of wastewater minimisation and control procedures

· Lack of pretreatment prior to discharge to the city sewerage system

BakPtitsye
Poultry meat
high
none
none
biological

adequate
low
· Lack of wastewater analysis

· Lack of wastewater minimisation and control procedures

· Lack of pretreatment prior to discharge to the city sewerage system

NGDU Balakhanineft 
Oil exploitation
high
use for technical purposes


settling

suspected to be inefficient
 
mechanical, but improper operation

Yet,         insufficient treatment
high
Further investigation is followed

NGDU Surakhanineft
Oil exploitation
high
- reinjection

- use for technical purposes

need to confirm
settling

suspected to be inefficient
 
mechanical, but improper operation

Yet,         insufficient treatment
high
· The Govsany channel mechanical treatment unit is in a very bad condition; the channel is also supplied by municipal wastewater, giving rise to organic, HC and heavy metal load

· Oilfield near the end of productive live, thus vast volumes of well production water 

· The wastewater analysis refers only to oil and additive content; not aware of the additives used

· Oil content of the so-called treated water seems to be low; further investigation required for verification

· Reinjection is probably frustrated; not aware of the kind of produced water reuse

· Bad operating and maintenance practices are followed, resulting in bad operation of the settling tanks and high potential of spillage and overflows

NGDU Binagadineft
Oil exploitation
high
- reinjection

- use for technical purposes

need to confirm
-settling

-evaporation ponds

 suspected to be inefficient
-
medium 

high if discharges eventually occur
· Oilfield near the end of productive live, thus vast volumes of well production water 

· The wastewater analysis refers only to oil and additive content; not aware of the additives used

· Oil content of the so-called treated water seems to be low; further investigation required for verification

· Reinjection is probably frustrated; not aware of the kind of produced water reuse

· Bad operating and maintenance practices are followed, resulting in bad operation of the settling tanks and high potential of spillage and overflows

· The resulted waste water are not entirely discharged to the disposal ponds 

G.Z. Tagiev
oil exploitation
high
use all for technical purposes

need to confirm
-settling

-provision of “lakes” for collection and reuse for technical purposes 
-
low

high if discharges eventually occur
· Oilfield near the end of productive live, thus vast volumes of well production water

· The wastewater analysis refers only to oil and additive content; not aware of the additives used

· Oil content of the so-called treated water seems to be low; further investigation required for verification

· Not aware of the kind of produced water reuse; only a part of the produced water is reused

· Bad operating and maintenance practices are followed, resulting in bad operation of the settling tanks and high potential of spillage and overflows

· Presumably wastewater discharges occur.

4.1.4 Northern Azerbaijan

The coastal zone of northern Azerbaijan is an area of very low industrial activity compared to that of the Absheron Peninsula due mainly to the closure of many industries after the collapse of the Former Soviet Union. Though the preliminary survey reported that all the industries situated in north are operating, the detailed survey revealed that approximately half of them are out of operation. From the data collected, it is configured that the main industries of concern are those situated at Khachmas, Kuba and Siazan, these are shown in the Table 4.8.

Table 4.8: Significance of Pollution Load from industries in Northern Azerbaijan

Significance of industrial pollution sources

Type of industry
no
Q
BOD/ COD
HC
N
P
E.Coli
H.M.
Generated pollution load

Beverages 
2
**
***
*
***
***
-
-
High

Fruit & vegetable processing 
2
***
***
**
**
*
-
-
High

Oil & Gas exploitation
1
**
**
***
**
*
-
***
High

The two beverages at Khachmas, producing beer and wine, are reported to discharge after mechanical treatment to an irrigation channel. Hence, these two industries are not contributing to marine pollution. The two food canneries at Kuba, producing fruit and vegetable canned food are reported to discharge without treatment to the city sewerage system, which passes the effluents to the Katchmas WWTP. At present, this plant provides only mechanical treatment and disinfection due to the flooding of the biological treatment unit. As a result, the marine environment is loaded with significant organic content including nitrogen and phosphorous content.

The oil & gas exploitation unit at Siazan provides settlement tanks for the well production water, which afterwards is discharged to the city WWTP. As no detailed questionnaire or site visits occurred, there are no available data to conclude on the oil production performance or the problems that may arise. Concerning Siazan WWTP, performing only mechanical treatment, is not functioning properly, thus the oil production effluents are actually discharged untreated to the sea. Nevertheless, it is sustained that the provision of mechanical treatment is insufficient for such effluents.

Table 4.9 below summarises the existing situation towards the environmental performance and specifies the resulting pressure on marine pollution.

Table 4.9: Assessment of Environmental Performance and Potential Pollution Loads of individual industries in Northern Azerbaijan

Assessment of Environmental Performance and Potential Pollution Loads of individual industries in Northern Azerbaijan

Name of industry
Product type
Generated pollution load
Applied wastewater minimisation & control procedures
Applied      on-site wastewater treatment
Central wastewater treatment plant 
Contribution to marine pollution
Concerned issues

Khachmas-Sherab JV
wine
medium
none
grit removal, settling, filtration disinfection
-
none

used for irrigation
· Lack of wastewater analysis

· Significant organic containing effluents

Khachmas Food Ind. Complex
beer
high
cooling water circulation
settling
-
none

used for irrigation
· Lack of wastewater analysis

· Significant organic containing effluents

Kuba Cannery No1
fruit & vegetable canning
high
cooling water circulation
none

cleaning facility under construction
mechanical

Yet, inadequate 
medium
· Use vast amounts of water for washing

· Lack of wastewater analysis

· Lack of data concerning the on-site construction of cleaning facility

· Inadequate provision of treatment due to the central biological unit floating

Kachmas Experimental Preserves Factory
fruit & vegetable canning
high
cooling water circulation
none
mechanical

Yet, inadequate 
medium
· Use vast amounts of water for washing

· Lack of wastewater analysis

· Inadequate provision of treatment due to the central biological unit floating

NGDU Siazanneft
oil production
high
used for technical purposes

need confirmation
settling


mechanical, but improper operation

Yet, inadequate
high
· Oil field near the end of productive live, thus vast volumes of produced water

· Lack of data to be aware of the kind of reuse of produced water

· Inadequate provision of central treatment

4.1.5 Southern Azerbaijan

The coastal zone of southern Azerbaijan is an area of very low industrial activity compared to that of the Absheron Peninsula due to the closure of many industries after the collapse of the Former Soviet Union. Though the preliminary survey reported that approximately all the industries situated are operating, the detailed survey revealed that 13 of 23 are operating. The evaluation of the collected data indicates that the major industrial pollution sources are only four industries, which are two food processing factories at Lenkoran and two oil & gas exploitation companies at Neftachala and Salyani. The significance of the generated pollution load is given in Table 4.10.

Table 4.10: Significance of Pollution Load from industries in Southern Azerbaijan

Significance of industrial pollution sources

Type of industry
no
Q
BOD/ COD
HC
N
P
E.Coli
H.M.
Generated pollution load

Fish processing 
2
*
***
*
*
*
**
-
Medium

Fruit & Vegetable processing 
1
***
***
**
**
*
**
-
High

Oil & Gas exploitation
2
**
**
***
**
*
-
***
High

As reported, the fish processing factory at Lenkoran provides a 3-stage settling for its low-volume wastewater, thus the discharged pollution load is estimated to be of low significance. Information regarding the other fish processing industry was received by the finalisation of this study therefore is not included in the analysis. The fruit & vegetable processing factory at Lenkoran is reported to provide pre-treatment and biological treatment of its effluents, thus the produced high pollution load is reduced to the minimum.

As far as the two oil & gas exploitation companies are concerned, the treatment involves only settling, thus the process wastewater is treated insufficiently. No discharges to the sea occur from the two oilfields because the produced wastewater is used for technical purposes and the remains discharged to evaporation ponds. As no detailed questionnaire or site visits occurred, there is no available data to assess the oil production performance, the use of water for technical purposes, the evaporation ponds or the problems that may arise through operation.  

Table 4.11 summarises the existing situation towards the environmental performance and specifies the resulting pressure on the marine pollution.
Table 4.11: Assessment of Environmental Performance and Potential Pollution Loads of individual industries in Southern Azerbaijan

Assessment of Environmental Performance and Potential Pollution Loads of individual industries in Southern Azerbaijan

Name of industry
Product type
Generated pollution load
Applied wastewater minimisation & control procedures
Applied        on-site wastewater treatment
Central wastewater treatment plant 
Contribution to marine pollution
Concerned issues

Capital A-Venture
Fish processing
medium
none
3-stage settling


-
low



Lack of on-site wastewater analysis


It is suspected that significant organic containing discharges occur; yet, it is low-volume discharges


Further investigation is required to verify the discharges quality

Lenkoran Konserve AOOT
fruit & vegetable canning
high
cooling water recycling
Screening,         grit & fat removal, pH adjustment, settling,                 activated sludge, sedimentation, chlorination

Adequate 
-
none



Use significant amounts of water for washing


Although no data are available on wastewater characteristics, the followed treatment is regarded adequate enough to reduce the pollution load to the extent feasible

Ashad Petrol JV,   NGDU Neftachalaneft
oil production
high
used all for technical purposes

need confirmation
Settling

Insufficient
-
none

high if discharges eventually occur

Lack of wastewater analysis


Lack of data to be aware of the kind of produced water reuse


It is suspected that not sufficient operating and maintenance practices occur, resulting in high potential of spillage and leaks


It is believed that discharges eventually occur to the sea; thus further investigation is required

NGDU Salyanneft
oil production
high
-used for technical purposes

-evaporation ponds

need confirmation
Settling

Insufficient


-
none

no discharges occur due to the plant being too far from the sea; yet need to confirm



Lack of wastewater analysis


Lack of data to be aware of the kind of produced water reuse


It is suspected that bad operating and maintenance practices occur, giving rise to spillage and leaks


As the installation is far from the sea, it is rather infeasible to discharge to the sea; yet, further investigation is required to verify whether indirectly discharges occur  

4.2
I.R. Iran

The assessment of the environmental performance from the I.R. Iran industry is focused on the coastal zone of Guilan region only, since the information regarding Mazandaran was received by the finalisation of this study. 

Guilan is characterised by a vast variety of industrial activities that the marine pollution is most likely to be of rather high significance from this area. At present, neither preliminary nor detailed questionnaire survey has been carried out. Therefore, no data are available to evaluate the existing situation towards the applied environmental performance or to conduct a sufficient estimation of the generated industrial wastewater effluents and the respective pollution loads to the marine environment. 

Another discrepancy is the lack of enough data to determine the exact location of the industries. Since most industries are located in the greater area of the Rasht City, it is expected that the major marine pollution originate from the industrial activities of this area. A further investigation needs to be conducted to confirm that no other industrial areas in coastal I.R. Iran contribute significant to the marine pollution.  

The major marine environmental pressures are related to food industries, mainly those of meat processing, dairy production and confectioneries, as they constitute the primary industrial types followed by textiles. Of major concern are also, though few, the pulp & paper industries due to the possibly intensive pollution by AOX discharges. The mines, the electronic manufacturers and the glass manufacturing may additionally affect significantly the marine environment, representing a substantial potential of heavy metal containing effluent discharges. Quite a lot of the heavier industrial effluents are treated prior to discharge, but there are no adequate data to ascertain the adequacy and efficiency of the provided treatment.

Another noticeable issue is that the majority of the industries discharge to rivers, whereas only one, a wood industry, passes its effluents directly to the sea. Thus, for the evaluation of the indirect or direct marine pollution, it is essential to be aware of the industrial pollution load that finally reaches the sea. Such an assessment cannot be attained at present due to lack of information for the actual reduction and control procedures, the characterisation of the industrial contaminating discharges, the location of discharge points and the level of river water quality. 

Of notable concern is also the fact that all the fish processing industries are reported to discharge their wastewater to wetlands. Since, there are no data on the location, type and realisation of the wetlands, a further investigation is mandatory in order to confirm such a discharge method and also to investigate the potential of indirect marine pollution.

The received information indicates that the northern I.R. Iran coastal industrial area may contribute significantly to marine pollution of the Caspian Sea. Therefore, it is essential to perform an adequate survey to determine the most polluting industries, to evaluate the current situation towards the applied environmental management and thus, to be able to suggest the proper means for integrated pollution prevention measures.

4.2 Kazakhstan

The impact on marine environment from the industries of Kazakhstan concerns the Atyrau and Mangistau regions, as being the only areas situated along the Caspian Sea. In particular, the industries of great concern are those located in the greater areas of Atyrau and Aktau cities and thus, the assessment focuses on these regional areas. 

The preliminary survey identified many industries in both Atyrau and Aktau. The common practice for the majority of the generated industrial effluents is to discharge the waste waste to evaporation fields, and thus it was initially estimated that the impact on the marine environment would be of rather low significance. It should be pointed out that the industrial as well as the central wastewater management is regarded rather insufficient. Additionally, the evaporation fields may be potential sources of indirect marine pollution.

From the information provided during the Kazakhstan visit, it revealed that the Aktau industrial area represents a significant source of marine pollution due to the effluents from two large industrial complexes, which discharge indirectly to the sea through a lake collection facility, namely Karakol Lake. Further, many oil exploitation fields, especially in Atyrau region, are partly or entirely flooded because of sea level rise, representing a potential exposure of the marine environment to oil pollution. 

Table 4.12 presents the evaluation of the environmental performance applied in the two specified regional areas and focus on the priority issues in terms of marine pollution.

Table 4.12: Assessment of Environmental Situation in Kazakhstan

Assessment of Environmental Situation

Region
Existing Environmental performance
Impact on Caspian Sea 
Issues of high concern

Atyrau
very poor
high
· Lack of data on environmental management procedures; it is suspected that such procedures are of low environmental quality

· Only few industries provide wastewater treatment; lack of data for evaluation of the applied treatment

· The practice to dispose the industrial effluents to an evaporation field, without any previous treatment, is considered as a poor environmental management

· Inadequate capacity of the disposal pond located at the left side of Ural River; a high potential of indirect marine pollution due to heavy storm weather and groundwater pollution

· The practice to discharge industrial sludges to the Ural River is a bad environmental handling procedure; this constitutes a potential of indirect marine pollution
· The main impact derives from the high risk of oil pollution due to flooding of oilfields

·  lack of data to evaluate the release the Ural River and indirectly to the Caspian Sea 

Mangistau
very poor
medium
· Lack of data on on-site pollution reduction procedures; approximately none of the industries provide wastewater treatment; thus, the on-site management is considered insufficient

· The practice to dispose the industrial effluents to an evaporation field, without any previous treatment, is considered as a poor environmental management; an indirect marine impact may result due to potential of groundwater or surface water contamination

· The only industrial discharges to the sea derive from the two large complexes; yet, these are high-volume effluents and contain heavy substances; the nuclear plant presents a source of radioactive  effluents
· The practice to dispose the most heavy industrial wastes to the lake Kosh Karada causes a high risk of groundwater and surface water contamination, representing an indirect marine impact; the main impact originates from radioactive and toxic substances (mainly uranium)

· Some of the oil-fields are partly flooded due to sea level rise, resulting in a high risk of oil pollution; lack of data to estimate the extent of oil pollution

The above table clearly points out that though the vast majority of the industries do not discharge their effluents directly to the sea, the actual absence of a sufficient on-site and off-site wastewater management contributes highly to an indirect and often direct impact on the marine environment. The severity of marine impact is regarded as being of major concern due to the nature of the industrial discharges, representing mainly oil, radioactive and inorganic pollution. In addition, it should be also noted that the Mangistau region lacks available water resources, whereas the industrial water consumption and discharge is remarkably high, as neither water conservation and reuse nor water recycling methods have been initiated yet.

Thus, all necessary means should be employed to 

· investigate thoroughly and manage the environmental effects of the sea level rise

· determine the extent of groundwater and marine pollution - especially that of radioactive pollution in Aktau region 

· review the major polluting industries and address the necessity for, at least, a sufficient treatment prior to discharge of wastewater

· consider enhanced industrial water management procedures. 

Since no detailed questionnaires are obtained for the majority of the industries and those received were insufficiently answered it is rather unfeasible to make a concise assessment of the industrial wastewater management. An attempt is made for a raw evaluation of the existing situation towards the management procedures and associated impacts of the industries of high concern, based mainly on data collected during the site visit.

4.2.1 Atyrau region

The coastal area of Atyrau region constitutes a variety of industrial types, representing large amounts of generated industrial wastewater. Nevertheless, apart from two industries that discharge their wastewater to the Ural River, the remaining are passing the effluents to a evaporation fields. Thus, it is initially estimated that the industrial pressure to the marine environment represents mostly an indirect impact.

Excluding the oilfields, approximately all the industrial effluents are discharged to two ponds located one at the left and another at the right side of the Ural River. The indirect marine impact concerns only the left side pond, which receives wastewater far beyond its capacity. Further, flooding of part of the evaporation field happens sometimes during stormy weather with the risk that pollutants are transported to the Caspian Sea. Unfortunately, it is unfeasible to assess the extent of this indirect, marine pollution because no detailed questionnaires have been forwarded apart from the two industries discharging to the Ural River. The environmental policy of the industries appears to be inadequate as wastewater treatments are presumably not applied as well as any water and wastewater reduction practices. 

Regarding oilfields, the common practice for the well production water is partly reinjection to the wells and partly discharge, after mechanical treatment, to an evaporation field, either of the city or at the oilfield. The evaluation of the oilfields situated far from the sea is beyond the scope of this study. No data are available to ascertain the functioning and efficiency of these practices for the oilfields in the coastal areas and thereby the possible effects on the Caspian Sea. 

The major concern is that a vast number of the oil wells are flooded due to the Caspian Sea level rise. All these wells are potential sources of marine oil pollution. No measures have been introduced to seal them properly and thus, there is a potential of high oil pollution. No data have been obtained to estimate the extent of such pollution.

Table 4.13 presents the evaluation of the environmental procedures and the respective impacts on the marine environment for the industries visited and for the larger enterprises.

Table 4.13: Assessment of Environmental Performance and Potential Pollution Loads of individual industries in Atyrau Region

Assessment of Environmental Performance and Potential Pollution Loads of individual industries in Atyrau Region

Name of industry
Product type
Generated pollution load
Applied wastewater minimisation & control procedures
Applied      on-site wastewater treatment
Provision of central wastewater treatment/ handling 
Contribution to marine pollution
Concerned issues

AUB&B
potable water treatment
water treatment sludge:

sulphates, chlorides, Al,  polyacrylamid

medium
n.a.
none
-
low

discharge to the Ural River, thus indirect impact
· The practice to discharge the sludges to a water body is a very inadequate management procedure

· Though the actual discharge location is the Ural River, due to the high content of chlorides and sulphates, the river impact is notable

· Difficult to evaluate the contribution to river pollution and thus to marine pollution; it is presumed that the impact is rather low

J.V. Atyrau Oil Refinery
oil products
high flowrate,

HC, phenols, sulphur compounds, ammonia

high
n.a.
-oil traps, primary sedimentation

not enough data to  evaluate 


- evaporation field

not efficient
none

yet, a high potential of indirect impact as seawater sometimes reach the pond
· Lack of data to evaluate the on-site environmental management procedures

· The evaporation field also receives industrial effluents, usually untreated, of 20 other  industries in the area; the capacity of the field is inadequate for such discharge rates

· Sometimes, the seawater reach the evaporation field, representing a high risk of marine pollution with organic and inorganic pollutants

AtyrauBalik
Fish processing


process effluents 

organic, oil & nitrogen load

high
n.a.
-mechanical


evaporation field

not efficient
none

yet, indirect impact; seawater sometimes reach the pond
· Lack of detailed data on the wastewater minimisation and control methods

· The evaporation field, which belongs to the J.V. Atyrau Oil Refinery, does not provide adequate capacity and the performance is inefficient; In addition, due to the risk of seawater flooding, an indirect impact to the marine environment is highly suspected


water treatment
filter washing effluents

high SS

low
n.a.
none
Discharge to river Ural
low

indirect impact; actual discharge to the Ural River
· The practice to discharge untreated effluents to a water body is an inadequate management procedure; yet, the impact on the marine environment is regarded as of no significance

Seaside oilfields
oil production
well production water

and

oilfield flooding

oil, HC, phenols, metals

high
For well production water:

· reinjection

(not always)
For production water:

-oil traps and sedimentation

(not always)

For abandoned wells:

-concrete cover

inefficient
For production water:-evaporation field

not enough data to evaluate
high

indirect and direct impact
· No detailed data to verify reinjection practice, thus further investigation is required to verify that no direct or indirect marine impact is occurred

· Not enough data to confirm that no indirect marine pollution from the evaporation fields takes place

· High risk of oil pollution from the flooded wells due to sea level rise; it consists the major impact of the concerned region; this impact is caused by inefficient management

4.3.2
Mangistau region

The coastal area of Mangistau region constitutes a bulk of industrial types, which are, apart from the oilfields, concentrated in the greater area of Aktau City. The preliminary survey reveals that approximately no industries employ wastewater treatment. The common practice is either to discharge to a lake or evaporation field, or to dispatch to the central municipal treatment plant, or to discharge through a lake to the sea. 

Of 39 industries in operation, only 6 are able to use the central municipal treatment plant, KOC-1. This treatment plant is the only treatment unit in the area and it is a well-maintained plant, which reduces the industrial and municipal pollution load satisfactorily. 

Though another central WWTP is under construction it was never finalised due to lack of funds. Only the pumping units are operated, so the industrial wastewater is pumped to a lake, Karakol. This lake is also used as the reception area of the most heavy, industrial effluents or semi-liquid waste produced in the territory. These highly toxic and radioactive discharges mainly derive from the Chemical-Hydro Metallurgical plant and the Sulphuric Acid plant of the Aktal Ltd. Though the uranium enrichment process was shut down 9 years ago, an associated survey, which was conducted by the Hydrology Institute, remarked that radioactive materials might be detected 50 km away from the lake. It also stated that the groundwater is heavily contaminated and with a risk of indirect marine pollution with toxic and radioactive substances. The risk of impact has increased because the water level of the lake has been lowered significantly so the polluted, dried lake bottom is exposed to wind. Earlier, seawater was pumped to the lake so the polluted sediments were covered by water. This pumping was stopped due to lack of funds. No measures have been undertaken for solving this problem.

The major direct marine impact refers to the nitrogen fertiliser plant of the Aktal Ltd and the Mangistau Atomic Energy Complex, whose untreated effluents are discharged to the sea via Karakol Lake. These effluents are extremely high volume effluents and they represent hazardous and potentially radioactive discharges. There are no available data to evaluate the applied environmental performance. However, it is assumed that the plants have not initiated  any water and wastewater reduction and control practices to minimise the water consumption and reduce the hazardous character of their effluents. The Fast Neutron Reactor plant provides a substantial wastewater treatment to reduce the radioactive content of the wastewater. None of the other plants implement any wastewater treatment. Further investigation is vital to assess the wastewater characteristics and for implementation of enhanced environmental procedures.

The oilfields constitute nearly one third of the industries of the Mangistau region. The common practice for the produced wastewater is partly reinjection to the wells and partly discharge to an on-site evaporation pond. The evaluation of the oilfields situated far beyond the sea is beyond the scope of this study. No data are available to ascertain the functioning and efficiency of these practices for the oilfields in the coastal areas and thereby the possible effects on the Caspian Sea.

The major concern is that a vast number of the oil wells are flooded due to the Caspian Sea level rise. All these wells are potential sources of marine oil pollution. No measures have been introduced to seal them properly and thus, there is a potential of high oil pollution. No data have been obtained to estimate the extent of such pollution.

Table 4.14 presents the evaluation of the environmental procedures and the respective impacts on the marine environment for the two industrial complexes.

Table 4.14: Assessment of Environmental Performance and Potential Pollution Loads of individual industries in Mangistau Region

Assessment of Environmental Performance and Potential Pollution Loads of individual industries in Mangistau Region

Name of industry
Product type
Generated pollution load
Applied wastewater minimisation & control procedures
Applied      on-site wastewater treatment
Provision of central wastewater treatment/ handling 
Contribution to marine pollution
Concerned issues

Aktal Ltd, Sulphuric Acid Manufacturing
Sulphuric acid
high flow

acidic sulphates, chlorides and

 pyrite cinders in the past

high
none
None
discharge to Karakol Lake
originally none

high indirect impact due to groundwater pollution
· Lack of data on the production processes and thus no evaluation of the wastewater generation; presumably none practices on water and wastewater reduction have been initiated 

· Not adequate on-site wastewater and solid waste management

Aktal Ltd, Chemical Hydrometallurgical Plant
orthophos-phate solutions
high flow

acidic, nitrogen, sulphates, phosphates, chlorides, metals and

 heavy solids

high
None
None
discharge to Karakol Lake
originally none

high indirect impact due to groundwater pollution
· The practice to discharge untreated industrial effluents to the Karakol Lake is bad environmental management 

· Karakol Lake also receives all the solid waste generated (from H2SO4 and Chemical Hydro Metallurgical plants), representing a high lake pollution 

· The heavy polluted, industrial discharges to Karakol Lake causes significant leaching of pollutant resulting in groundwater contamination. This  arises a high risk of indirect marine pollution due to possible groundwater transport to the sea

Aktal Ltd, Nitric Acid and Ammonia Plant
ammonia, nitric acid, mixed fertilisers
high flow, mainly cooling water

low
none
None
discharge to Karakol Lake, dispatching  to the sea
low
· The indirect pollution refers to inorganic compound and heavy metal content, which is non-degradable and hazardous



MAEC, Fast Neutron Reactor BN-350
energy production


polluted zone wastewater

high

(presumption)
reuse the steam from evaporation process for washing purposes
For bath wastewater: chlorination 

For radioactive wastewater: evaporation – condensation and storage
discharge to Karakol Lake which passes the effluents to the sea
high


· Though environmental prevention and control procedures have been established before the BN operation, no data on the applied measures and the performance were given

· During Karakol Lake inspection, it was revealed that the lake water might be contaminated, representing a significant marine pollution; it is assumed that the plant effluents contribute to a notable extent in such contamination

MAEC, Heat Electric Power Plant No 1
electricity and heat 


vast volume effluents from cooling and boiling systems

potentially hazardous

high
n.a.
none
-
high

presumption
· Lack of data on environmental management procedures; due to high-volume discharges, it is suspected that no water and wastewater reduction or recycle methods have been introduced

· As no wastewater treatment is involved, the discharges represent a notable marine impact; as no wastewater characteristics obtained, it is presumed that the impact is quite high

· Another issue is the fact that toxic waste is generated, which is disposed to city dumps; lack of data to confirm that no indirect marine impact occurs; further investigation is vital

MAEC, Heat Electric Power Plant No 2 & 3
electricity and heat 


vast volume effluents from cooling and boiling systems

potentially hazardous

high

not enough data for exact evaluation
n.a.
none
discharge to Karakol Lake which passes the effluents to the sea
high

presumption
· Lack of data on environmental management procedures; due to high-volume discharges, it is suspected that no water and wastewater reduction or recycle methods have been introduced

· The practice to discharge the process effluents untreated to a lake is a very bad environmental management procedure; lack of data to evaluate the extent of marine pollution; asumed is significant

· Another issue is the fact that toxic waste is generated, which is disposed to city dumps; lack of data to confirm that no indirect marine impact is occurred; further investigation is vital

Seaside oilfields
oil production
well production water 

and

oilfields flooded

oil, HC, phenols, metals

high
For production water:

· reinjection

(not identified)
For abandoned wells:

-concrete cover

inefficient
For  production water:

-evaporation field

not enough data to evaluate
high

indirect and direct impact
· No detailed data to verify reinjection practice, thus further investigation is required to ascertain that no direct or indirect marine impact occurs

· Not enough data to confirm that no indirect marine pollution from the evaporation fields takes place

· A high potential of oil pollution from the flooded wells; this impact caused by inefficient management 

4.3 Russia

The evaluation of the environmental performance and the associated impacts on marine environment related to the industrial activities in Russia concerns the Astrakhan region, the Kalmykia Republic and Dagestan Republic situated along the Caspian Sea. No assessment could be performed on the industries in the Kalmykia Republic because no information was received and site visits could not be performed. Insufficient data were obtained from the Astrakhan region so it is not possible to perform a detailed assessment of the existing situation towards the applied on-site and off-site environmental performance as well as the significance of the industrial discharges. Especially for the industries in the Dagestan Republic there is even lack of data on the discharge points for the industries identified. An attempt is made to obtain a concise view of the environmental priority issues, which needs to be addressed and evaluated in the short term. No site visits could be performed to be the industries.

4.3.1 Astrakhan region

Astrakhan region is characterised by a vast number of industries with an estimated number of more than 500. Only 28 industries are discharging directly to the Volga River, whereas the bulk of industries are connected via the sewage system to a central wastewater treatment plant prior to discharge to Volga River. The State Committee of Ecology remarked that the majority of the WWTPs are not operating properly. Thus, it is initially estimated that the respective impact to the river water quality, and thus the Caspian Sea, is of very high significance. 

11 preliminaries questionnaire was received, but no detailed questionnaires were returned by the finalisation of this report. Therefore, it is impossible to assess which industries cause the greatest impact on the marine environment due to lack of data concerning effluent characteristics of the final wastewater discharges to the river water. It is impossible to make a sufficient estimation of the total pollution load. Thus, further investigations are vital to determine the industrial sectors, the location of the industries of high concern, the efficiency of the applied central wastewater treatment, the location of the discharge points and the quality of the final industrial effluent discharges.

The 28 identified industries discharging the effluents directly to the Volga River do not apply any treatment. The main industries of concern are the food processing industries, mainly fish processing, which give rise to a high organic, nitrogen and phosphorus load to the river water, and indirectly to the seawater. In addition, two shipyards may generate wastewater containing organic compounds and heavy metals.

4.3.2 Dagestan Republic

As the Astrakhan region, Dagestan Republic is characterised by an enormous number of industries, being more than 600. The majority is concentrated near the coastal area.  11 preliminaries questionnaires were obtained and description of 35 effluents’ characteristics. The 11 detailed questionnaires were received after finalisation of this report.  No other data are obtained to describe the industries causing the greatest impact on the marine environment. Additionally, no data was obtained about discharge points, whether it is to the central sewerage system, the river or the sea. 

The major marine impact derives from the identified 34 industries according to their effluent characteristics, but no data were given about wastewater treatment. It is obvious from the data obtained that the main pressure to the marine environment originates from the electrical/electronic industrial sector, followed by the food and drink industry. The preliminary questionnaires indicated that wastewater from the electrical/electronic manufacturers is treated, or at least pre-treated, prior to discharge, but it is not possible to ascertain the adequacy and efficiency of the applied treatment.

The industrial activities in Dagestan may have a high potential for marine pollution. Therefore, it is vital to perform an enhanced, industrial investigation to determine potentially marine polluters, directly or indirectly, as well as the applied wastewater management procedures and the discharge points. 

4.4 Turkmenistan

The preliminary survey showed that the coastal area of Turkmenistan is characterised by low industrial activity. Only four industries are reported to discharge to the sea since the common practice for the wastewater is to dispatch to the dessert, usually to an evaporation field. The site inspection revealed that some of them use the central sewerage system. The wastewater is normally pumped to an evaporation field. However, the wastewater is often discharged to the sea due to the improper operation of the pumping stations. The major industries visited are outdated and their environmental management is rather absent. Few of the industries are causing significant pollution of the marine environment. Three regional areas have been identified as main polluting: Cheleken, Turkmenbashi and Bekdash.

Table 4.15 presents the evaluation of these areas, including Ekerem area, in terms of the efficiency and adequacy of the applied wastewater management and the level of contribution to marine pollution with particular focus on the priority issues to be examined.

Table 4.15: Assessment of Environmental Situation in Turkmenistan

Assessment of Environmental Situation in Turkmenistan

Region
Existing Environmental performance
Impact on Caspian Sea 
Issues of high concern

Cheleken
very poor
medium
· Lack of data on on-site management procedures; though further investigation is essential, it is expected that the applied treatment is inefficient or absent

· The industrial effluents is via the city sewerage system discharged to evaporation fields; the wastewater is actually discharged untreated to the sea due to improper operation of the pumping stations

· A great potential of acidic and oil based effluent discharges

Turkmenbashi
very poor
medium
· Lack of data on on-site management procedures; though further examination is vital, it is ixpected that the applied treatment is inefficient or absent

· The industrial effluents is via the city sewerage system discharged to evaporation fields; the wastewater is actually discharged untreated to the sea due to improper operation of the pumping stations

· A great potential of organic compounds and hydrocarbons containing discharges 

Bekdash
poor
low
· Lack of detailed data on management procedures; further investigation is required

· A great potential of organic and inorganic compounds containing discharges

Ekerem
presumably reliable
none
· Lack of detailed data to evaluate the oil exploitation management procedures; further investigation is required to verify that no discharges occur

Table 4.15 indicate that sufficient operation of the pump stations of sewerage system could result in much lower discharge to the sea. The lack of an enhanced environmental management results in lack of on-site treatment or in a bad operation of the treatment plant. Investigations should be initiated to

· assess the problems of the non proper operation of the city collection systems in Cheleken and Turkmenbashi, 

· examine thoroughly the quality of the wastewater discharge 

· review the major polluting industries to assess the options for an integrated pollution prevention measures.

Since no detailed questionnaires were provided at present, it is impossible to make a thorough evaluation of the industrial wastewater management in the area. Tables 4.16, 4.17, 4.18, and 4.19 present the evaluation of the environmental procedures and the respective impacts on the marine environment for the major industries located at the coastal areas of Turkmenistan.

Table 4.16: Assessment of Environmental Performance and Potential Pollution Loads of individual industries in Cheleken

Assessment of Environmental Performance and Potential Pollution Loads of individual industries in Cheleken

Name of industry
Product type
Generated pollution load
Applied wastewater minimisation & control procedures
Applied      on-site wastewater treatment
Provision of central wastewater treatment/ handling 
Contribution to marine pollution
Concerned issues

Cheleken Chemical Plant “Balkanhim”
iodine & iodine acid
high flow 

acidic effluents 

radioactive wastes

high
n.a.
-neutralisation

inspected to be inefficient
-city collector unit, passing to evaporation field

improper operation of pumping stations
high
· Though site visit occurred, lack of data on wastewater characterisation

· Lack of data on process effluents minimisation and control procedures

· Site inspection revealed that neutralisation is not functioning, resulting in high acidic discharges to the city sewerage system

· During Cheleken visit, it was noted that the sewerage system is frequently out of order, due to pumping stations cut off, resulting in discharges to pass to the emergency outlet and thus the wastewater is actually discharged to the sea

· Absence of good operating, maintenance and health & safety procedures

· The major problem with the plant is the hazardous solid waste generation; the use of open dumps and vessels for radioactive solid waste disposal increase the risk to human health and safety, and to radioactive bearing drains

Section for Technical Carbon Production
technical carbon
low flow      

mainly cooling water

low
n.a.
none
-city collector unit, passing to evaporation field

improper operation of pumping stations
low
· Lack of data on wastewater characterisation

· Lack of detailed data on environmental management procedures

· The sewerage system is frequently out of order, due to pumping stations cut off, resulting in discharges to pass to the emergency outlet and thus the wastewater is actually discharged to the sea

· The plant has obsolete infrastructure

· Absence of good operating, maintenance and safety procedures

· The vast problem with the plant is the air pollution (visible 20km away from the city) and not the wastewater generation

· A great potential of carbon black bearing drains

Oil Tanks Farm
oil storage
ballast water  

mainly HC, phenols

high
n.a.
none
-city collector unit, passing to evaporation field

improper operation of pumping stations
high
· Lack of data on environmental management procedures; further investigation is required

· It is suspected that the ballast water is discharged directly to the sea

· The sewerage system is frequently out of order, due to pumping stations cut off, resulting in discharges to pass to the emergency outlet and thus the wastewater is actually discharged to the sea

· A high potential of petroleum hydrocarbon and phenol containing discharges

NGDU Chelekenneft
oil & gas exploitation
high flow

oil, HC, phenols, heavy metals

high

n.a.


-sedimentation & oil traps

-stabilisation ponds

 not enough data to evaluate the efficiency
-
none 

high if discharges eventually occur
· Lack of data on wastewater characterisation

· Lack of data on production water handling (e.g. reinjection, reuse methods)

· Lack of data on on-site treatment efficiency

· Investigation of maintenance and operating procedures is vital

· Further investigation is required to verify that the resulted wastewater is entirely discharged to the disposal ponds 

Table 4.17: Assessment of Environmental Performance and Potential Pollution Loads of individual industries in Turkmenbashi

Assessment of Environmental Performance and Potential Pollution Loads of individual industries in Turkmenbashi

Name of industry
Product type
Generated pollution load
Applied wastewater minimisation & control procedures
Applied      on-site wastewater treatment
Provision of central wastewater treatment/ handling 
Contribution to marine pollution
Concerned issues

Heat-Electric Power Station
energy production
high flow

cooling and boiler system effluents (oil, additives, heavy metals)

medium
n.a.
none
-
medium
· Lack of data to evaluate the process performance and the applied measures 

· The wastewater is discharged without treatment directly to the sea, representing a high potential of organic and inorganic compounds containing discharges (including a risk of heavy metals content); thus a further investigation is required

Turkmenbashi Oil Refinery
oil products
high flow

HC, phenols, sulphur compounds, ammonia

high
- equipment replacement   and renovation

under construction

- employment of maintenance procedures
-mechanical & chemical

improper operation, thus inefficient

-provision of  “lake”  discharge
-
Indirect
· The plant has introduced a project for process equipment upgrade

· During site inspection, the wastewater treatment plant is in bad condition; the coagulation procedure is out of operation

· There is no discharge to the sea; yet further investigation is required to verify no indirect marine pollution from the nearby “lake”

· The far-aged oil product transfer pipe system to the oil terminal are under replacement and thus spillage and leaks events are to be eliminated

Oil Tanks Farm
oil storage
ballast water from tankers 

mainly HC, phenols

high
n.a.
none
-city collector unit, passing to evaporation field

improper operation of pumping stations
High
· Lack of data on environmental management procedures; further investigation is required

· It is suspected that the ballast water is discharged directly to the sea

· The sewerage system is frequently out of order, due to pumping stations power changes and cut off, resulting in discharges to pass to the emergency outlet and thus the wastewater is actually discharged to the sea

· A high potential of petroleum hydrocarbon and phenol containing discharges

Turkmenian Shipping company (Sea Port)
ship maintenance
low

presumption


n.a.
n.a.
-city collector unit, passing to evaporation field

improper operation of pumping stations
Low

presumption


· Lack of data on production process and environmental management procedures

· Lack of data on wastewater characterisation

· The sewerage system is frequently out of order, due to pumping stations power changes and cut off, resulting in discharges to pass to the emergency outlet and thus the wastewater is actually discharged to the sea

· Further investigation is required to verify that the discharge contribution is of low significance

State Corporation “Balkanbalik”
fish products
medium flow

mainly organic, oil & fat, SS, nitrogen 

medium
n.a.
mechanical

no available data for evaluation
-city collector unit, passing to evaporation field

improper operation of pumping stations
Medium
· Lack of data on wastewater management procedures; no data to evaluate the type and efficiency of mechanical treatment

· Lack of data on wastewater characterisation 

· The sewerage system is frequently out of order, due to pumping stations power changes and cut off, resulting in discharges to pass to the emergency outlet and thus the wastewater is actually discharged to the sea, representing an increase in organic and nitrogen load 

· Further investigation is required to verify the discharges quality

Table 4.18: Assessment of Environmental Performance and Potential Pollution Loads of individual industries in Bekdash

Assessment of Environmental Performance and Potential Pollution Loads of individual industries in Bekdash

Name of industry
Product type
Generated pollution load
Applied wastewater minimisation & control procedures
Applied      on-site wastewater treatment
Provision of central wastewater treatment/ handling 
Contribution to marine pollution
Concerned issues

Industrial Venture “Karabogazsulfat”, Turkmenbashi etrap
Na2SO4, salt, bisulphite
high flow

medium, presumption
n.a.
- mechanical

no available data for evaluation

- evaporation pond for contaminated effluents

need to confirm
-
low

medium if all effluents are discharged to the sea
· Lack of data on wastewater characterisation

· Lack of data on production process technique

· Lack of detailed data on environmental management procedures

· Further investigation is required to verify evaporation pond usage 

· A great potential of chemically contaminated discharges

INVE TURKMENISTAN
fish fodder Artemia Salina
medium flow

medium
n.a.
none
-
Not identified
· Lack of data on wastewater management procedures; there is no provision of wastewater treatment and thus the effluents are discharged untreated to the sea, representing an increase of organic and nitrogen load



Table 4.19: Assessment of Environmental Performance and Potential Pollution Loads of individual industries in Ekerem

Assessment of Environmental Performance and Potential Pollution Loads of individual industries in Ekerem

Name of industry
Product type
Generated pollution load
Applied wastewater minimisation & control procedures
Applied      on-site wastewater treatment
Provision of central wastewater treatment/ handling 
Contribution to marine pollution
Concerned issues

NGDU Gamishldjaneft
oil exploitation
high flow

oil, HC, phenols, heavy metals

high

n.a.


-sedimentation & oil traps

-stabilisation ponds

 not enough data to evaluate the efficiency
-
none 

high if discharges eventually occur
· Lack of data on wastewater characterisation

· Lack of data on well production water handling (e.g. reinjection, reuse)

· Lack of data on on-site treatment efficiency

· Investigation of maintenance and operating procedures is vital

· Further investigation is required to verify that the resulted wastewater is entirely discharged to the disposal pond 

5. Pollution Prevention and Abatement Measures

This chapter aims to suggest pollution prevention measures in industrial sectors and individual industries. Unfortunately, neither all the industrial sectors or individual industries described in the previous chapters are included due to lack of information. The pollution prevention measures that should be undertaken are presented either for the industries visited or in the cases where sufficient data are provided through the detailed survey.

5.1 Azerbaijan

5.1.1 Sumgayit

5.1.1.1 Power plants

The main issue firstly examined is the wastewater treatment followed by these two plants. Station No2 has already in operation a mechanical treatment and after that passes its effluent to the Sumgayit WWTP, whereas Station No1 treats only the demineralisation wastewater by neutralisation. 

The major cooling system established in the two plants is the once-through system. For this reason seawater is used which afterwards is passed directly to the Caspian sea. Cooling towers are established to reduce the heat prior to discharge. 

For both plants, it appeared that no water and wastewater minimisation techniques are applied. Station No1 reported that the planned control measures for wastewater are the segregation of oil contaminated from the oil free waste streams, the reuse of the process water and the reduction of losses in production. Station No2 reported that no water recycling procedures are yet applied, though it is going to reuse the process water. Apart from the mechanical treatment for oil and grease removal and suspended solids settlement, the plant is considered to establish a neutralisation unit for the demineralisation wastewater stream. It also organises to establish good maintenance programs for the infrastructure and turn mainly to gas-fired instead of oil-fired process.

It is estimated that the major power plant effluent streams that require most attention are the water-side boiler and the fire-side metal and boiler wash water streams. The latter carries combustion residues, giving rise to heavy metals concentration. Finally, the use of hydrazine, a highly toxic substance, in the boiler system should also be re-examined.

Table 5.1 identifies the step-by-step wastewater management options that the two plants should consider.

Table 5.1: Wastewater Prevention and Control Options for the Power Plants in Sumgayit

Pollution Prevention and Control in the Power Plants in Sumgayit

Source
Effluent Type
Wastewater Prevention and Control Options

Boiler system
once-through boiler water

or

blowdown (alkaline, chemical additives, metals)

Consider drum-type boiler system (closed-loop)


Use less hazardous and biodegradable chemicals


Ban the use of hydrazine


Use blowdown as makeup to cooling tower water 


Flash blowdown to generate additional steam

Water-side boiler cleaning
wash water with solvent (acid or alkaline, metals)

Optimise cleaning frequency


Use less hazardous and biodegradable cleaning chemicals


Improve boiler water chemistry control


Reduce oxygen ingress due to leaks


Use of on-line cleaning techniques

Cooling system
once-through cooling tower water  



Consider to recirculate cooling tower water 


Cool once-through water before discharge


Ban the use of chrome-based corrosion inhibitors


Use less hazardous biocides

Demineralisation of water
Demineraliser regenerant

Monitor the electrical conductivity of the treated water to optimise regeneration


Neutralise prior to discharge

Ash transport*
Contaminated water (SS, DSS, metals)

Prefer dry transport, where feasible


Find productive uses for ash

Equipment
Lubrication oils, hydraulic fluids

Routinely monitor fluid condition


Use waste oils as boiler feed


Collect and dispose properly

Site drainage
Sump effluent

Establish preventive maintenance programs


Oil/water separation prior to discharge or further treatment

 

Segregate oil contaminated from oil free streams to facilitate treatment and find uses for oil free streams


Segregate demineralisation wastewater and neutralize it before discharge or further treatment; consider to reprocess to low grade applications (e.g. fire water)


Consider to obtain a permit to discharge to the municipal sewerage system


Employ pre-treatment if it is to be discharged to the municipal sewerage system; this treatment shall be screening, oil/water separation neutralisation and settling 


Employ pre-treatment and coagulation/flocculation prior to discharge to a water body; consider biological treatment when the organic load is significant

5.1.1.2 Chemical Industry

5.1.1.2.1 Sumgayit plant of Surface Active Substances

The detailed questionnaire received from the industry is inadequate for a precise identification of the current situation regarding the applied pollution minimisation and control measures. The site visit showed that the process effluents are not treated on-site, but discharged to the Sumgayit WWTP. Due to the inadequate operation of the Sumgayit WWTP, the effluents are actually discharged untreated to the Caspian Sea, contributing to a remarkable impact on the marine environment.

Concerning the chlor-alkali production, the applied mercury-cell process results in a high potential of mercury containing effluents, mainly from the electrolyser and the brine system. No precise data were given to describe the practices concerning the control of mercury release. Due to the non-operation of the Sumgayit WWTP, there is a potential risk for significant mercury discharges to the marine environment. Furthermore, during site inspection, it was visibly seen that mercury spills and leaks occur continuously, giving rise to mercury bearing drains. The only abatement measure seems to be the recirculation of the brine circuit water stream through brine muds settling, though no information is available on the achieved cleaning efficiency nor on the level of recycling. Old chlor-alkali plants are generally known to give heavy pollution of mercury to both air and wastewater so this plant is expected to have a similar performance.  

In view of the EDM production, the main pollutants of concern are hydrogen chloride and chlorinated hydrocarbons. The site visit showed that no techniques are applied for the minimisation or treatment of these effluents. The cooling system is once-through for both processes with use of seawater.

Table 5.2 summarises the wastewater management options, especially those for mercury and hydrocarbons control, the plant needs to examine. The issue of on-site control of mercury-based and chlorine-based effluent streams prior to discharge to the Sumgayit WWTP must also be reviewed. In case of non-employment of any mercury minimisation technique, the plant should consider mercury recovery from the resulted wastewater and return it to the process.

Table 5.2: Pollution Prevention and Control Options for the Chlor-alkali plant in Sumgayit

Pollution Prevention and Control

Source
Effluent Type
Wastewater Prevention and Control Options

Chlor-alkali production

Storage vessels
liquid spillage             (Hg, NaOH, HCl, etc)
· 
Bounding for new vessels and also for certain existing vessels

· 
Double skinned vessels

· 
Inspections of vessels where the risk is external corrosion

· 
Periodic internal inspection of vessels

Mercury-cell process
Hg
· 
Mercury cycle closure 

· 
Switch to membrane-cell process

Bleed from the brine purification and resaturation
Hg
· 
Recirculation into the cells of the largest part of the mercury containing depleted brine.

Purge from the brine purification and resaturation
Hg, Cl-, free oxidants
· 
Employment of adequate treatment for the removal of mercury, chloride and free oxidants.

Electrolyser
CxClyHz
· 
Switch from graphite to dimensionally stable anodes

- Wash water from the inlet boxes
Hg
· 
Used as feeding water to the decomposer, thereby avoiding potential discharge.

- Wash water from the outlet boxes
Hg
· 
Recycling to the electrolytic cells, thereby minimising potential discharge.

Condensate from hydrogen drying
Hg
· 
Used as feeding water to the decomposer.

Condensate from chlorine cooling
free oxidants
· 
Employment of adequately treatment to remove the free oxidants.

Rinsing water from the electrolysis hall
Hg
· 
To be adequately collected and treated.

Deposition on the plant premises
Hg
· 
To be adequately collected and treated.

Cooling system
waste heat
· 
Before cooling water discharge to the sea, the temperature must be decreased to adequate values

· EDM production

Ethylene storage and transfer
ethylene leakage
· 
Install leak detection system in storage tank and piping system

· 
Install secondary containment area

· 
Adequately collect and reuse in case of huge leakages, if feasible

· 
Provision of proper treatment

Direct chlorination reactor
unreacted raw materials
· 
Optimise the molar ratio of raw material feed

· 
Improve on-line control to optimise operation parameters and increase product yield

Water wash step
wash water containing EDC & HCl
· 
Install a waste water stripper and return the stripping to the process to recover the EDC product 

· 
Examine the feasibility of HCl recovery 

· 
To be collected and adequately treated

Drying column
EDC, HCl & CxClyHz 
· 
Dispatch to the waste water stripper



Heads column
HCl, CxClyHz
· 
Install a liquid chlorinated hydrocarbons incinerator or

· 
adequate treatment

HCl scrubbing
Chloride
· 
To be properly treated

Treatment
· 
Install pre-treatment prior to discharge to the Sumgayit WWTP; the treatment shall involve sedimentation, clarification and neutralisation

· Consider to install chemical precipitation facility for mercury removal; add sodium sulphite for chlorine removal

5.1.1.2.2 Sumgayit Super-Phosphate Plant

The detailed questionnaire notes that industry’s effluents originate only from sulphuric acid, oleum accumulator acid and silica gel production, as super phosphate and aluminium sulphate production process is out of operation at present. As a result, the effluents are regarded as low-volume wastes with sulphates and chlorides being the main pollutants.

Unfortunately, the majority of the requested data related to the applied wastewater minimisation and abatement procedures were not filled in. It is believed that no significant abatement measures are conducted. The plant has a permit to discharge its effluents to the Sumgayit WWTP, thus no wastewater treatment facility is established. Hence, the sea may be contaminated with sulphate and chloride containing effluents. However, sulphate and chloride are natural elements in the Caspian Sea.

A further examination is required for the integration of the management procedures that involve the process production and wastewater handling.
5.1.1.3 Petrochemical Industry

5.1.1.3.1 “SyntezCautchouk” Rubber Synthesis Plant of State Corporation “Azerkimya”

The detailed survey and the site visit notify that the generated wastewater results only from the isopropyl alcohol production. The plant has two main wastewater streams, the so-called conventionally clean wastewater and the chemically contaminated wastewater. The first is discharged directly to the sea and the latter is passed to the Sumgayit WWTP. During site visit, it was said that conventionally clean wastewater, coming mainly from the cooling and boiler systems, is of rather good quality, thus it does not need treatment. Site inspection indicates that this remark should be verified through proper wastewater analysis. Finally, as far as the Sumgayit WWTP is not operating properly, the chemically contaminated effluent will still be discharged untreated to the sea, giving rise to the organic load.

The plant has not probably developed wastewater prevention measures to reduce the pollution load of the process effluents or simple practices for water preservation. During site visit, it was said that they cancelled the use of propylene (70%) - propane (30%) mixture and are now supplied with pure propylene (99.9%), so the whole raw material is used for reaction. This measure was mostly taken to increase production yield. Nevertheless, it contributes to less polluting process effluents.

Unfortunately, the data obtained were not adequate enough to point out the process effluents and thus to establish the management options the plant should examine in the long term. The most concerning issues identified are given in the Table 5.3 below:

Table 5.3: Pollution Prevention Options in the “SyntezCautchouk” plant in Sumgayit

Pollution Prevention and Control

Processing

Introduce preventative maintenance and operating procedures and increase supervision to prevent potential spills and leakage


Examine the potential of unreacted raw material recovery and reuse wherever feasible


Improve control to maintain optimal conditions in reactor 


Increase automation to minimise upsets

Treatment

Make an adequate analysis of the so-called conventionally clean water stream to verify the water quality 


Consider to pre-treat the chemically contaminated effluents prior to discharge to the Sumgayit WWTP

5.1.1.3.2 Sumgayit Ethylene-Propylene Plant of State Corporation “Azerkimya”

The questionnaire survey detailed that the plant produces ethylene, propylene and polyethylene resulting in oil, hydrocarbons and suspended solids containing process wastewater. These pollutants originate mainly from vapour condensation, cooling and boiler waters as well as storm water runoff.

As far as cooling water is concerned, it is recirculated to the cooling system. From the site inspection followed that no other reduction methods are employed at present. Thus, the most of the generated wastewater is dispatched to the Sumgayit WWTP which, as already mentioned, operate inefficiently.  

The wastewater management needs to be examined, based mainly on hydrocarbon control, is presented in Table 5.4.

Table 5.4: Pollution Prevention Options in the “Ethylene Propylene” plant in Sumgayit

Pollution Prevention and Control

Sources
Effluent Type
Wastewater Prevention and Control Options

Steam cracker and primary fractionating unit

 
dilution steam condensate and quench water (phenol and other CxHy)

Use indirect contact coolers


Install a steam (or air) stripper for dilution steam condensate and reuse the stripped water as dilution steam feed


Reuse the separated hydrocarbons as quench water to the primary fractionate or 


Recirculate the quench water, unless contaminated


Use oil/water separator prior to further treatment


Employment of adequate treatment

Acid gas removal (caustic washing)
spent caustic, phenols, cresols, sodium sulphide

Install amine washing step prior to caustic washing to reduce the caustic solution required, to increase the caustic solution recirculation, to increase the market value of spent caustic (the amine solution can be regenerated as well)


Caustic solution recirculation to the extent feasible 


Sale, if a market is available


Neutralisation (preferably with flue gas) or steam stripping prior to treatment


Employment of adequate treatment

Acetylene hydrogenation
green oil (C2 polymerisation product)

Recirculate back to the primary fractionator for recovery

Cooling system
cooling water,

additives

Consider closed loop cooling system


Use of less hazardous based additives (e.g. non-chrome based)


In case of closed loop, utilise blowdown to low grade applications

Boilers
boiler water

Use of closed loop boiler system


Use of less hazardous based additives (e.g. non-chrome based)


In case of closed loop, utilise blowdown to low grade applications

Storage and loading operations
spillage (tar, oil, CxHy)

Optimise operational and maintenance procedures 

Site drainage
storm water run-off with oily contaminants

Use oil/water separator


Pass surface drains to treatment

Treatment

Segregate oil contaminated streams and provide oil/water separation  


Consider physical/chemical treatment facility prior to discharge to the Sumgayit WWTP; this may be chemical precipitation, settling and sedimentation or flotation 

Organic Synthesis

Organic Synthesis plant remains as one of the largest plants in Azerbaijan so a site visit was performed. During the site visit, most of the production processes were not in operation and thus, the environmental audit has not actually been carried out. The site inspection revealed an absence of adequate maintenance, operating and funding procedures. As a result, the infrastructure is obsolete and the equipment is far aged, resulting in a high risk of spillage and leaks. 

The prime purpose of Sumgayit WWTP establishment was the treatment of Organic Synthesis Plant wastewater only. At present, as the Sumgayit WWTP is nearly out of operation, the heavy organic and inorganic pollutants containing effluents generated through the process will still remain untreated, giving rise to a high pollution load to the sea. 

The so-called conventionally clean wastewater is dispatched directly to the sea as it is regarded being of good quality. A proper analysis should be employed to ascertain such conclusion.

The detailed survey also notes that only one of the three installed recycling equipment are in operation. No data are available of the recycling process nor on the reason of the two others’ shutdown. It is believed that the none-operation is due mainly to the lack of maintenance procedures. 

According to the inadequate data collected, it was not possible to identify the effluent streams by process stages. Therefore, it is difficult to suggest adequate management procedures that the industry should consider. A further examination must be performed to be able to attain an adequate environmental management and impact assessment. 

5.1.2 Baku

As no detailed data is available for the majority of the main polluting industries, only Azerneftyag Refinery is further examined at present. The effluent quality and the environmental practices of the rest of the industries must be verified before a more enhanced assessment can be performed. The following industries need at least to be reviewed:

1. Azeri Refinery Plant 

2. NGDU Biby-Heibat

3. NGDU A.D. Amirov

4. Shipyard Caspamorsudoremont

5. Shipyard Caucasus Federation

6. Shipyard Parkcommuna

7. Shipyard Casnefleflot

8. Casnefleflot Dept 

9. Central Heating Power Station No1

An overview towards an integrated wastewater management for the main polluting industrial sectors is given in the Table 5.5.

Table 5.5: Pollution Prevention Options by Sector regarding Baku

Pollution Prevention and Control

Refining

Processing 

Install an air or steam stripper to remove sulphur and ammonium; recycle stripped water or use it for crude desalting


Prefer the regenerative amine process instead of caustic washing for the sweetening of product streams


Recover caustic soda used in the purification step and reuse 


Segregate oily wastewater from oil free water streams; reuse water extensively in processes


Prevent solids and oily wastes from entering the drainage system


Institute dry sweeping instead of washdown


Optimise the frequency of tank and equipment cleaning


Reduce oil losses during crude oil tank drainage through the installation of mixers

Treatment

Neutralise highly acid or alkali streams prior to treatment or disposal.

Install primary and secondary treatment prior to discharge to the sea; this treatment shall be at least oil/water separation, pH adjustment and coagulation/flocculation



Oil exploitation

Processing 

(especially oil/water separation unit)

Install free water knock-out tank with sufficient retention time and pressure relief valve to maximise oil water separation


Install inlet and outlet baffles in gravity separation tank to prevent short circuiting


Install high level alarm, remote dialer and pump shut-off in separation tank to prevent tank overflow and to alert operator at remote location


Prevent over-accumulation of oil and carryover to the water discharge through an oil-water interface sensor at the bottom of the oil retention baffle of the separation tank, or automatic oil skimming equipment


· Install heater treater if appropriate


Add polymer and adjust dosage frequently to enhance oil and water separation


· Re-inject produced water in the reservoir to the extent feasible


Collect properly the produced water; find productive uses for produced water or treat it adequately


Install explosimeter and auto shut-off valve for discharge to the sewer to minimise oil discharge in the event of accidental spill or overloading


Establish preventative maintenance procedures to prevent malfunctions (e.g. well clogging), leakage and oil spills

Treatment

Consider oil/water separation to all oily contaminated effluent streams; recover oil wherever practicable


Employ primary treatment prior to discharge to the municipal sewerage system; this treatment shall be oil/water separation, pH adjustment and coagulation/flocculation


Employ primary and secondary treatment prior to discharge to a water body; The secondary treatment shall be an adequate biological treatment system 

Shipyards

Processing 



Optimise surface cleaning to reduce water use

Prefer dry abrasive plastic method for surface preparation

Whih use of hydroblasting,  remove the solids and reuse the water for further blasting

Recycle paint booth water (water curtains)

Prefer dry filter booths to water-wash booths

Minimise the use of solvents; prefer aqueous cleaners

Introduce mechanical cleaning, wherever practicable
Recover solvent wherever feasible

Prevent coolant fluids from being oil and chemical additive contaminated
Optimise housekeeping techniques


Establish preventative maintenance procedures to prevent malfunctions and leakage 

Treatment

Segregate light contaminated stream from heavy contaminated streams

Collect separately oil wastes and dispose them adequately

Install primary and secondary treatment prior to discharge; this treatment shall be at least grit removal, oil/water separation, settling, pH adjustment, coagulation/flocculation and filtration

Power plant

Processing

Consider drum-type boiler system (closed-loop)


Use less hazardous and biodegradable chemicals or cleaning chemicals for boiler system; ban the use of hydrazine


Improve boiler water chemistry control


Use of on-line water-side boiler cleaning technique


Cool once-through water before discharge


Monitor the electrical conductivity of the treated water to optimise regeneration


Neutralise demineriliser regenerant prior to discharge


Establish preventive maintenance programs

Treatment 

Segregate oil contaminated from oil free streams to facilitate treatment and find uses for oil free streams


Segregate demineralisation wastewater and neutralize it before discharge or further treatment; consider to reprocess to low grade applications (e.g. fire water)


Employ screening, oil/water separation, settling, pH adjustment and coagulation/ flocculation prior to discharge to the sea; consider biological treatment when the organic load is significant

5.1.2.1.1 Azerneftyag Refinery

Though no detailed data were received, the evaluation of the Azerneftyag refinery is based on the site visit occurred. The industry fractionates crude oil into products in the range from naphtha to lubricating oils. The main pollutants of concern related to the production process are sulphur and chloride compounds, ammonia, hydrocarbons and phenols.

Due to the obsolete and out-dated equipment, the representatives said that the main equipment was replaced with a new one, whereas some units are phased out until new equipment purchase and establishment take place. Therefore, it is estimated that the resulted effluents have been reduced significantly. In addition, four oil/water separation facilities have been installed in order to recover the majority of product losses. However, due to lack of efficient operating and maintenance procedures, these facilities are currently out of operation, resulting in the generation of high oil containing wastewater effluents.

Moreover, the refinery provides mechanical treatment for the resulted wastewater, which constitutes oil traps and a sedimentation pond. During site inspection, the mechanical treatment unit seemed to operate far from optimal. The main reason of the improper performance is the continuous loading to a large extent with oil sludge, reducing the capacity and thus the efficiency.  Though a wastewater analysis is carried out, there are no data at present to estimate the level of the mechanical treatment plant deficiency.

The plant representatives reclaimed that a large portion of the mechanical treatment plant outflow is returned to the process. There are no adequate data for verification and evaluation. 

It is concluded that though the refinery had already made investments for a more enhanced production process, the environmental management is still defective. Thus, the refinery discharges contribute to a large extent to marine pollution with chloride, sulphide, petroleum hydrocarbon and phenols.

An attempt of a step-by-step analysis is conducted towards the wastewater management options that the refinery should consider in order to reduce the impact on the marine environment. These are presented in Table 5.6.

Table 5.6: Pollution Prevention Options for the Azerineftyag Refinery

Pollution Prevention and Control

Effluent Origin
Effluent Type
Wastewater Prevention and Control Options

Physical separation, 

Chemical conversion,

Purification
Condensates containing sulphur compounds, ammonia, hydrocarbons & phenols

acid or alkali effluents,

spillage, leaks

Install an air or steam stripper to remove sulphur and ammonium; recycle stripped water or use it for crude desalting


Prefer the regenerative amine process instead of caustic washing for the sweetening of product streams


Recover caustic soda used in the purification step and reuse 


Segregate oily wastewater from oil free water streams; reuse water extensively in processes


Prevent solids and oily wastes from entering the drainage system


Institute dry sweeping instead of washdown


Prefer closed loop sampling systems on product tanks


Optimise the frequency of tank and equipment cleaning


Reduce oil losses during crude oil tank drainage through the installation of mixers

Cooling system
cooling water

inhibitors

Switch to air cooling, wherever applicable


Prefer closed loop or at a minimum semi-closed coolimg systems


Control blow down by continuous monitoring of fresh flow and/or salt contents


Use non-chrome-based inhibitors, where inhibitors are needed 

Cleaning
rinse water

cleaning agents

Recycle spent rinse water


Prefer high pressure cleaning rather than detergents or chemicals

Treatment

Segregate different streams to minimise treatment requirements and facilitate recycling


Neutralise highly acid or alkali streams prior to treatment or disposal


Employ primary and secondary treatment prior to discharge to the sea; The primary treatment shall consists of adequate gravity oil separator, neutralisation and sedimentation; The secondary treatment shall consists of sour water stripper and biological treatment; Dissolved air flotation may also be required (wastewater characteristics depended)


Consider tertiary treatment as add-on control whether the guaranty of the effluent quality is required; This treatment may be filtration, activated carbon system and/or physicochemical treatment

5.1.3 Absheron Peninsula Excluding Baku and Sumgayit

All proper means should be employed to investigate the problems arising from the none- operation of the Govsany Channel mechanical treatment unit. The adequacy of such treatment provision should also be determined; the evaluation shall be based on proper measurements of the oil & grease content, the salinity and the toxicity of the oil production discharges to the Govsany Channel. Additionally, all the measures reported from the oil production units shall be confirmed to reassure that no further discharges are arising. The disinfection efficiency of the Govsany WWTP must also be verified. 

The industries that need to be further reviewed are:

1. NGDU Balakhanineft

2. NGDU Surakhanineft

3. NGDU Binagadinneft

4. NGDU G.Z.Taginev 

As no detailed survey was conducted for the last three companies, only NGDU Balakhanineft is further examined at present. An overview towards an integrated wastewater management for the oil & gas exploitation units is given below. Table 5.7 also indicates the wastewater management opportunities for the brewery and the meat processing factories.

Table 5.7: Pollution Prevention Options by Sector in Absheron Peninsula

Pollution Prevention and Control

Breweries

Processing including packaging and cleansing

Optimisation of the whirlpool - do not use whirlpool with a trube cone to minimise extract loss


Recovery of the trub from the wort and return to the process

Install a yeast collection system to collect yeast from fermentation, storage tanks, yeast storage plant and filter line 


Collect and reuse residual or excess beer


Centrifuging the beer before filtration


· Prevent kieselguhr discharge into the wastewater stream; Use it as soil conditioner/fertiliser or in other appliances


Installation of a metal sheet under the fillers to collect split beer; return to the yeast collection tank and sell

Install an efficient monitoring system for tank and pipe cleaning


Precisely adjust cask and bottle fillers


Collect and reuse excess product


Segregate streams to facilitate reuse or treatment


Install a Cleaning in Place (CIP) system for cleansing


Optimise bottle washing


Establish preventative maintenance program

Treatment

Employ pre-treatment prior to discharge to the municipal sewerage system; the pre-treatment shall consist of pH adjustment, screening and grit settling chamber


Employ pre-treatment and biological treatment prior to discharge to a water body

Meat processing

Processing including eviscerating and cleansing

Dry transfer of viscera in the poultry processing


Dry transfer of stercoraceous matter of the paunch and intestines


Eliminate washing of viscera prior to inedible rendering


Process paunch and intestines and utilise fat and slime, wherever feasible


Recover and sale valuable low-water-content blood


Minimise water consumed in production through taps with automatic shutoff and high water pressure


Segregate streams to facilitate reuse or treatment (e.g. cooling water for recirculation)


Use dry cleanup to the feasible extent


Prefer direct cleaning


Optimise the use of detergents and disinfectants in washing water

Treatment

Employ pre-treatment prior to discharge to the municipal sewerage system; the pre-treatment shall consist of screening and fat tapping


Employ pre-treatment and biological treatment prior to discharge to a water body; Disinfection should also be employed 

Pollution Prevention and Control

Oil exploitation

Processing 

(especially oil/water separation unit)

Install free water knock-out tank with sufficient retention time and pressure relief valve to maximise oil water separation


Install inlet and outlet baffles in gravity separation tank to prevent short circuiting


Install high level alarm, remote dialer and pump shut-off in separation tank to prevent tank overflow and to alert operator at remote location


Prevent over-accumulation of oil and carryover to the water discharge through an oil-water interface sensor at the bottom of the oil retention baffle of the separation tank, or automatic oil skimming equipment


Install heater treater if appropriate


Add polymer and adjust dosage frequently to enhance oil and water separation


Re-inject produced water in the reservoir to the extent feasible


Collect properly the produced water; find productive uses for produced water or treat it adequately


Install explosimeter and auto shut-off valve for discharge to the sewer to minimise oil discharge in the event of accidental spill or overloading


Establish preventative maintenance procedures to prevent malfunctions (e.g. well clogging), leakage and oil spills

Treatment

Consider oil/water separation to all oily contaminated effluent streams; recover oil wherever practicable


Employ primary treatment prior to discharge to the municipal sewerage system; this treatment shall be oil/water separation, pH adjustment and coagulation/flocculation


Employ primary and secondary treatment prior to discharge to a water body; The secondary treatment shall be an adequate biological treatment system 

NGDU Balakhanineft

This unit explores the largest oilfield in the Absheron Peninsula and constitutes one of the oldest oil exploration and exploitation installations. As the majority of the wells are nearing the end of their productive lives, approximately 95% of the material brought to the surface is water. During site visit, it was reported and visibly inspected that the infrastructure is obsolete due mainly to the far-aged equipment and the poor maintenance procedures, resulting in a great concern of leakage and spills throughout the oilfield. Thus, apart from soil contamination, site drainage is contaminated with extended oil content and other pollutants, giving a high risk of indirect marine pollution.

It was also reported that due to the clogging of the wells, reinjection of the produced water is practically unfeasible. This occurs because of the inefficient oil removal from the produced water. The installed mechanical treatment unit used for oil/water separation is far from optimal due mainly to inadequate construction performance and absence of maintenance programs. 

The vast majority of produced water is discharged through the Govsany Channel to the sea. As already mentioned, the installed mechanical treatment unit at the end of the channel is not functioning properly, resulting in high organic, inorganic and heavy metal containing discharges. 

It is thus concluded that the oil production company lacks of an efficient environmental management contribute to a significant increase of organic, saline and heavy metal pollution load of the marine environment. An enhanced environmental management for the unit is presented in Table 5.8.

Table 5.8: Pollution Prevention Options in the NGDU Balakhanineft

Pollution Prevention and Control

Sources
Effluent Type
Wastewater Prevention and Control Options

Oil/gas exploitation
vast volume of produced water

Consider downhole produced water separation


product releases, flowline rupture, spills

Minimise the build-up of paraffins through the installation of magnetic fluid conditioner (MFC); this measure also prevents damage of pumping equipment and reduces the frequency of maintenance 


Install an alarm and automatic shut-off


Use coiled tubing units


Establish preventative maintenance procedures to prevent malfunctions, leakage, oil spills, blow-out

Oil/water separation unit
produced water

Install free water knock-out tank with sufficient retention time and pressure relief valve to maximise oil water separation


Install inlet and outlet baffles in gravity separation tank to prevent short circuiting


Install high level alarm, remote dialer and pump shut-off in separation tank to prevent tank overflow and to alert operator at remote location


Prevent over-accumulation of oil and carryover to the water discharge through an oil-water interface sensor at the bottom of the oil retention baffle of the separation tank, or automatic oil skimming equipment


Install heater treater if appropriate


Add polymer and adjust dosage frequently to enhance oil and water separation


Re-inject produced water in the reservoir to the extent feasible; add oil-eating microbes to reduce well clogging


Collect properly the produced water; find productive uses for produced water (e.g. irrigation, road spreading)


Install explosimeter and auto shut-off valve for discharge to the sewer to minimise oil discharge in the event of accidental spill or overloading


chemical additives containing wastewater

Use less hazardous additives


Use automatic dosing system to reduce the amount of additives used (e.g. corrosion inhibitors)

Gas conditioning
glycol containing wastewater

Optimise glycol circulation rate

Cleaning
hazardous solvents 

Prefer steam cleaning wherever applicable


Use citrus-based cleaning compounds


Use a substitute for the Varsol, available as “high flash point Varsol”

Treatment

Segregate oil containing effluents from oil free containing effluents


Consider oil/water separation to all oily contaminated effluent streams; recover oil wherever practicable


Make a proper wastewater analysis to ascertain the wastewater characteristics 


Employ primary treatment prior to discharge to the Govsany channel; this treatment shall be, apart from oil/water separation, pH adjustment and coagulation/flocculation

5.1.4 Northern Azerbaijan

The industrial activities in Northern Azerbaijan generally result in low pressure to the marine environment. No wastewater minimisation procedures seem to be followed, the Khachmas WWTP does not provide adequate treatment for canneries, and Siazan WWTP not only is it not functioning properly, but provides insufficient treatment for oil production process effluents. 

The competent authorities due to the lack of analytical instruments carry out no measurements of the industrial effluents.

All proper means should be employed to investigate the problems arising from the none- proper functioning of the two central treatment plants as well as to make sufficient effluent measurements. The industries that need to be further viewed are:

1. NGDU Siazanneft

2. Kuba Cannery No1

3. Kachmas Experimental Preserves Factory

The establishment of the wastewater management options for the industrial sectors is regarded essential for an enhanced assessment of the Northern Azerbaijan industries. Table 5.9 gives all the pollution prevention options by industrial sector.

Table 5.9: Pollution Prevention Options by Sector in the Northern Azerbaijan

Pollution Prevention and Control

Food & Vegetable Processing 

Processing 

Consider dry methods such as vibration or air jets to clean raw fruit and vegetables; use dry peeling methods


Separate composite waste flow  from cooling water and recirculate 


Recirculate cooling water; reuse in caustic soda or in water peeling baths, in removal of NaOH after peeling, in primary wash, in plant cleanup operations


Use counter current system for washing


Use of high-pressure sprays for clean-up


Use automatic shut-off valves on water hoses


Consider to use steam instead of hot water 


Remove solid waste without the use of water

Treatment

Employ pre-treatment prior to discharge to the municipal sewerage system; the pre-treatment shall consist of screening or sieving, grit removal and pH adjustment


Consider robust biological treatment prior to discharge 

Oil exploitation

Processing 

(especially oil/water separation unit)

Install free water knock-out tank with sufficient retention time and pressure relief valve to maximise oil water separation


Install inlet and outlet baffles in gravity separation tank to prevent short circuiting


Install high level alarm, remote dialer and pump shut-off in separation tank to prevent tank overflow and to alert operator at remote location


Prevent over-accumulation of oil and carryover to the water discharge through an oil-water interface sensor at the bottom of the oil retention baffle of the separation tank, or automatic oil skimming equipment


Install heater treater if appropriate


Add polymer and adjust dosage frequently to enhance oil and water separation


Re-inject produced water in the reservoir to the extent feasible


Collect properly the produced water; find productive uses for produced water or treat it adequately


Install explosimeter and auto shut-off valve for discharge to the sewer to minimise oil discharge in the event of accidental spill or overloading


Establish preventative maintenance procedures to prevent malfunctions (e.g. well clogging), leakage and oil spills



Treatment

Consider oil/water separation to all oily contaminated effluent streams; recover oil wherever practicable


Employ primary treatment prior to discharge to the municipal sewerage system; this treatment shall be oil/water separation, pH adjustment and coagulation/flocculation

5.1.5 Southern Azerbaijan

The industrial activities in Southern Azerbaijan result in low pressure to the marine environment. All proper means should be employed to investigate the potential of oil production discharges to the sea as well as the problems that may arise from the none- proper treatment of the fish processing plant. The industries that should be reviewed are:

1. Ashad Petrol JV, NGDU Neftachalaneft

2. Capital A-Venture

An overview towards an integrated wastewater management for the industries is given in table 5.10 whereby the impact on the marine environment can be reduced to a minimum.

Table 5.10: Pollution Prevention Options by Sector in the Southern Azerbaijan

Pollution Prevention and Control

Fish processing 

Processing 

Use a conveyor belt system for dry transport of offal and/or product


Reduce offal generation through process/ equipment changes (e.g. fish head splitters)


Keep separate different process water streams to facilitate recycling and/or use in less clean operations


Prevent water from coming in contact with bloodwater from the offal hoppers, gurry from canning machines and offal removed by vacuum suction


Use vacuum suction for gurry collection


Install trays/pans on tables and conveyor belts to collect blood and offal droppings


Separate cooling from process water and wastewater, and recirculate cooling water; prefer closed loop cooling system


Extensive dry clean up


Vacuuming of fish blood instead of wet cleaning


Use stiff brooms and squeegees prior to hosing


Use high-pressure, low-flow hoses


Install shut-off nozzles on clean-up hoses

Treatment

Employ pre-treatment prior to discharge; the pre-treatment shall consist of coarse and fine screening, settling and pH adjustment


Consider biological treatment prior to discharge whether organic load is significant

Food & Vegetable Processing 

Processing 

Consider dry methods such as vibration or air jets to clean raw fruit and vegetables; use dry peeling methods


Separate composite waste flow  from cooling water and recirculate 


Recirculate cooling water; reuse in caustic soda or in water peeling baths, in removal of NaOH after peeling, in primary wash, in plant cleanup operations


· Use counter current system for washing


Use of high-pressure sprays for clean-up


Use automatic shut-off valves on water hoses


Consider to use steam instead of hot water 


Remove solid waste without the use of water

Treatment

Employ pre-treatment and biological treatment prior to discharge (already employed) 

Oil exploitation

Processing 

(especially oil/water separation unit)

Install free water knock-out tank with sufficient retention time and pressure relief valve to maximise oil water separation


Install inlet and outlet baffles in gravity separation tank to prevent short circuiting


Install high level alarm, remote dialer and pump shut-off in separation tank to prevent tank overflow and to alert operator at remote location


Prevent over-accumulation of oil and carryover to the water discharge through an oil-water interface sensor at the bottom of the oil retention baffle of the separation tank, or automatic oil skimming equipment


Install heater treater if appropriate


Add polymer and adjust dosage frequently to enhance oil and water separation


Re-inject produced water in the reservoir to the extent feasible


Collect properly the produced water; find productive uses for produced water or treat it adequately


Install explosimeter and auto shut-off valve for discharge to the sewer to minimise oil discharge in the event of accidental spill or overloading


Establish preventative maintenance procedures to prevent malfunctions (e.g. well clogging), leakage and oil spills

Treatment

Consider oil/water separation to all oily contaminated effluent streams; recover oil wherever practicable


Employ primary treatment prior to dispose  to an evaporation pond; this treatment shall be oil/water separation, pH adjustment and coagulation/flocculation


Consider to discharge to a municipal sewerage system if no other disposal methods are available 


Employ biological treatment, apart from pre-treatment, if it is to discharge to a water body

5.2 I.R.Iran

Since no detailed industrial questionnaires were distributed in I.R. Iran it is impossible to assess pollution prevention measures. No site visit has been performed in I.R. Iran. The industrial activities, the environmental performance in the Coastal area of I.R. Iran should be further investigated.

5.3 Kazakhstan

In the Atyrau Region the pollution prevention measures should be firstly focused on the practice of using evaporation fields for wastewater discharges without any pre-treatment. The left side evaporation pond has insufficient capacity and should be further investigated concerning the pollution prevention measures. The fish processing industry and the boats used by the company for fish processing offshore should be further investigated regarding their environmental performance and for assessment of pollution prevention measures. The pollution prevention measures mentioned in previous chapter should be undertaken  by the onshore oil exploration units.

Visits and site inspection should be performed in industries in Mangistau Region and pollution prevention measures should be suggested, especially for the inorganic chemical inorganic, the power plants and the nuclear reactor.

5.4 Russia

In Russia and particularly in the Astrakhan Region site visits weren’t permitted. Moreover, by the finalisation of this study detailed industrial questionnaires weren’t obtained. This in combination with no visits made impossible to present any pollution prevention measures.

No industrial visits could be carried out in the Dagestan Republic due to the difficult political situation. The detailed questionnaires were received too late to be processed.

5.5 Turkmenistan

By the finalisation of this study no detailed questionnaires had been received. Further site visits should be undertaken in order to assess pollution prevention measures of the industries located at the Turkmenistan coastline.

6. Conclusions and Recommendations

6.1 Conclusions

The findings of this study with the limitations and information gaps described in the paragraph 2.3 can be summarised as follows:

· Only few industries provide on site treatment. In most cases this involves only mechanical treatment and in many cases doesn’t operate properly due to the absence of maintenance works.

· The central wastewater treatment plants treat both industrial and municipal wastewater. In most cases improper operation was identified. The almost untreated industrial effluents are discharged to the Caspian Sea.

· None of the identified industries either implement wastes minimisation measures or take actions to improve their environmental performance.

· In many cases the character of the liquid effluents has not determined by the local authorities due to the lack of analytical instruments, reagents, and in some cases, available personnel.

· In many cases effluents with high concentrations of hydrocarbons, hazardous substances and heavy metals are discharged to the Caspian Sea.

· The practice of using evaporation ponds without any pre-treatment prior to wastewater discharges is considered to be poor wastewater management, especially in the Atyrau Region with possible flooding with seawater of the ponds in the wintertime.

Table 6.1 summarises the major polluting industrial sectors identified in each area of the Caspian Region.

Table 6.1: The major polluting industrial sectors identified in the Caspian Region

Area/Country
Industrial Sectors

Sumgayit/Azerbaijan
Power Plants

Petrochemical Industry

Inorganic Chemical Industry 

Organic Chemical Industry

Baku/Azerbaijan
Power Plants

Refineries

Oil & Gas Exploitation

Metal Works

Shipyards

Harbours

Absheron Peninsula/Azerbaijan
Breweries

Meat Processing

Oil & Gas Exploitation

Northern Azerbaijan
Beverages

Fruit & Vegetable Processing

Southern Azerbaijan
Fish Processing

Fruit & Vegetable processing

Guila Region/I.R. Iran
Food Industries

Power Plants

Chemical Industry

Electronic Manufacturing

Atyrau Region/Kazakhstan
Oil Refineries

Power Plants

Fish Processing

Oil & Gas Exploitation

Mangistau Region/Kazakhstan
Power Plants

Inorganic Chemical Industry

Aktau Harbour

Oil & Gas Exploitation

Astrakhan Region/Kazakhstan
Fish Processing

Gas Refinery

Power Plants

Shipyards

Dagestan Republic/Russia
Electronic Manufacturing

Beverages

Oil & Gas Exploitation

Turkmenistan
Oil Refinery

Power Plants

Shipyards

Inorganic Chemical Industry

Oil & Gas exploitation

Harbours

6.2 Recommendations

6.2.1 Establishment of methodology

The establishment of a methodology for further assessment of pollution prevention measures in Baku, Russia (including Astrakhan), the Kalmykia Republic, the Dagestan Republic, and the coastal area of Turkmenistan are recommended. Further investigation and information collection regarding industries in the coastal area of I.R. Iran is also recommended. In addition, the individual industrial sectors located in Aktau should be further investigated, including site inspections.

6.2.2 Investigation of the indirect impacts from evaporation ponds

The condition of the “left side” evaporation pond in Atyrau and the resulting environmental impacts should be further investigated. This includes the investigation of general wastewater management in Atyrau and of the possibilities for changing the existing pond location.

6.2.3 Investigation and Rehabilitation of the Karakol Lake

Further studies of the Karakol Lake should take place, including groundwater monitoring, radioactivity measurements and rehabilitation options should be formulated.

6.2.4 Renovation of the wastewater treatment plants at the refineries

The immediate objective is to assess the necessary efforts and costs to control the oily wastewater generated from the activities of the oil refineries.

The long-term objectives are to upgrade existing treatment plants, to comply with international standards wherever possible, and to reduce oil pollution of the Caspian Sea my means of oil recovery.

6.2.5 Assessment of Pollution Prevention Measures in Industrial Sectors

The immediate objective is the further assessment, including the necessary efforts and costs to upgrade wastewater treatment technology in the aforementioned industrial sectors, which are present in the Caspian Region.

The long-term objectives are to upgrade existing technology and treatment plants, to comply with international standards wherever possible and to reduce pollution of the Caspian Sea. 

The major activities are:

· Assessment of Pollution Prevention and Control Measures in Power Plants.

· Assessment of Pollution Prevention and Control Measures in Ship Building and Repair.

· Assessment of Pollution Prevention and Control Measures in Fish processing industries.

· Assessment of Pollution prevention and control Measures in Chemical industry.

· Assessment of Pollution prevention and control Measures in Petrochemical industry.

· Integrated Environmental Management in Oil & Gas Exploitation Fields

Further investigation of the existing situation of the oil production units is recommended, including the efforts to upgrade the current technology, andthe rehabilitation of the flooded wells to eliminate oil pollution in the Caspian Sea.

6.2.6 Further assessment of individual industries

The following major problematic industries in relation to possible pollution of the Caspian Sea should especially be examined:

· Further investigation of the condition of the nuclear reactor in Aktau and rehabilitation options should be undertaken. Moreover, measures for reduction of the radioactivity  are recommended.

· Further investigation of the Cheleken Chemical Plant regarding pollution prevention measures and radioactivity measurements is highly recommended.

6.2.7 Training Programme 

A training programme in Environmental Industrial Auditing is recommended. The immediate objective of the project would be to produce qualified people employed by local authorities understanding the concept of environmental auditing. The long-term objectives would be to produce qualified people that can carry out environmental auditing.
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