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Summary and conclusions

The present study is based on information from literature, interviews, correspondence, and questionnaires. 

Oil production in the Caspian region is large, and substantial parts of the oil production take place at offshore installations that may introduce petroleum hydrocarbon pollution to the Caspian Sea. Adding to this is discharge from onshore oil facilities, petroleum refineries, industries, and other normal human activities, together with petroleum hydrocarbon input from rivers, atmosphere and natural seepage. Accidental oil spills as well as flooding of existing oil facilities may add to the input.

Based on the available information, a total input budget of petroleum hydrocarbons has been established for the Caspian Sea. This budget reveals that discharge of petroleum hydrocarbons with the river Volga is by far the largest source to the Caspian Sea (estimated at 80%). A quite uncertain, but conservative estimate of natural seepage is 10%. Conclusively, all remaining sources are anticipated to add no more than 10% to the petroleum hydrocarbon input to the Caspian Sea.

Environmental impact of petroleum hydrocarbon discharges from oil installations and refineries may be strongly negative, locally, since the impact acts together with other severe pollutants in precisely the same areas, e.g. Sumgait and Baku Bay. Investigations have disclosed that those areas show deteriorating ecosystems. The Northern part of the Caspian Sea receives in addition to the input from the rivers some hydrocarbons from flooded oil wells and onshore oil fields situated along the coast of Kazakhstan. This may cause elevated concentrations of hydrocarbons in the coastal areas of the northern part of the Caspian Sea.

However, there is no indication that the petroleum hydrocarbon pollution is the major contributing factor to the general impairment of the Caspian ecosystems. Former measurements of petroleum hydrocarbon content of Caspian Sea water do not use methods which allows for conclusions with respect to general level of contamination. However, new investigations using more modern analytical methods show no indication of petroleum hydrocarbon pollution of the open Caspian Sea. 

Since the areas in the vicinity of the oil discharging activities such as old on and offshore installations, refineries, flooded oil fields etc. suffer notably from petroleum hydrocarbon pollution efforts to reduce the loads are worthwhile. The study has revealed that at least in old Azeri oil fields, the environmental and safety management is totally inadequate. Safety precaution and pollution prevention are far behind International standard, since installations and equipment are not properly constructed or maintained, spent installations and equipment are not removed, the staff shows no general awareness and there is a tradition for free access to insecure areas.

· As a consequence, this study suggests a number of measures for improvement of environmental management that in the long-term aims at improving the local environment of the Caspian waters. The more short-term aims of the projects are:

· to assess the necessary efforts and costs to upgrade a selected representative number of existing oil platforms/wells to international standards, 

· to assess a feasible way to allow for cleanup of a coastal oil field before flooding occurs, and to assess the possible means and costs for restoration of the area,

· to upgrade the environmental and safety management of a state oil company to International standards,

· to increase the awareness and knowledge about safety and environmental protection of the employees, and to incite their compliance with general International standards in their daily work,

· to create public awareness in the countries about safety and environmental protection in connection with oil production, and their possibilities to contribute to the enforcement,

· and to establish reception facilities for ballast water from tankers,

· (mitigating measures of specific point sources are dealt with elsewhere).

1. Introduction

The present study has been undertaken by Kurt Jensen, VKI, Institute for the Water Environment, Denmark with the help of the persons listed in Annex IV and Dr. Latifa Guseynova in particular. It is based on information from literature, interviews and correspondence with person expected to posses the wanted information, questionnaires from official consultants of the riparian states, and the authors own experience and common sense.

The study forms a part of the Caspian Environment Programme, Facilitating the establishment of Thematic Centres in the Caspian Region, Caspian Centre for Pollution Control (CRTC) that have been financed by the EU TACIS programme.

In 1996 the Caspian region produced 43 million tonnes of oil and 96 billion m3 of gas. By the year 2010 these figures are anticipated to increase to 138-194 million tonnes and 164-201 billion m3, respectively /1/. Substantial parts of this production will take place at offshore oil and gas fields in the Caspian Sea. Over 90% of Azerbaijan’s total estimated petroleum reserves are offshore /1/. Obviously, insufficient environmental management of such a large activity may seriously threaten the susceptible ecosystem of the Caspian Sea.

Exploitation of the oil in the Caspian Sea offshore Azerbaijan began in 1949, and annual production reached over 10 million tonnes by the late 1980s. Azeri offshore output fell to 7.5 million tonnes by 1997, and more than 80% was produced offshore /1/. In 1998 the production was almost 10 million tonnes (see table 3.2). From 1993-97 Azerbaijan only exported 10-20% of its crude oil production.

In 1997, Azerbaijan had over 17 offshore fields in production, most located in water depths of less than 200 metres. Almost 80% of offshore oil production in 1996 was accounted for by the Guneshli field, with most of the remainder by Neft Dashlary /1/. The production in 1998 is shown in table 3.2. The production is distributed between the Operating Departments of Azerbaijan's state oil company (SOCAR) and the private Joint Venture "Azerbaijan International Operating Company" (AIOC) that operates the Chirag field. (Inn the course of this project, the operation of the Chirag field was transferred from AIOC to the International Oil Company BP/AMOCO).

Turkmenistan owes the bulk of its oil reserves (approx. 200 million tonnes) to the South Caspian basin /1/. An International Joint Venture is developing an offshore block near Cheleken Peninsula. Production was reported at 0.4 million tonnes in 1998 and is expected to increase to 2.3 million tonnes by 2000 /1/. However, production is not likely to begin in neither 1999 nor 2000 /16/, so these figures will possibly be met at a later stage. Another report, possibly including some land-based production, estimates the oil and gas condensate production at 3.1 million tonnes in 1998 /7/.

Most of Kazakhstan’s oil and gas reserves are found in and around the Caspian Sea, in the Mangystau and Atyrau regions. Potential oil and gas fields cover an area of approximately 1.7 million km2, only about half of which has been geologically explored. Huge Caspian onshore oilfields were discovered in 1970s. Kazakhstan Caspian Shelf International Consortia (OKIOC) established in 1993 made an overall geophysical and seismological survey in 1994-1997. The prospecting estimated the volume of potential oil fields. July 1997 Kazakhstan designated 12 blocks in Kashagan and 2 blocks in Kurmangazy oil fields to western shareholder companies of OKIOC for exploration and future exploitation. Expected oil volume in those blocks is 2 billion tonnes and 150 million tonnes, respectively. It is expected that the first well be drilled in 1999 in Vostochniy Kashagan oil field 80 km to Southwest of Atyrau /21/.

By the year 2010 the combined oil exports of Azerbaijan, Kazakhstan, Turkmenistan and Uzbekistan are projected to reach as much as 370 thousand tonnes/day (2.3 million barrels/day) /1/. Some of this oil will have to be transported across the Caspian Sea, possibly in tankers but most likely also in deep sea pipelines, which may also serve as a source of accidental oil pollution.

The present reports aims at giving an overview of the oil contamination of the Caspian Sea, as well as suggestions as to the first steps in the possible reduction of the petroleum hydrocarbon pollution of the Caspian Sea.

Existing Oil Contamination

1.1. Sources

The sources of oil contamination of the Caspian Sea are summarised in table 3.1. It has to be considered as a “guestimate” since many of the figures are rather uncertain. The basis for the figures is summarised below.

Input estimates for petroleum hydrocarbons should not be over-interpreted as the chemical composition and toxic and environmental properties of the petroleum hydrocarbons from different sources are different. The aim of the input estimate for petroleum hydrocarbons is the assessment of the seriousness of various sources. 

Table 3.1. The sources of oil input to the Caspian Sea.

Source
Tonnes/year
Range
Percent

Natural Sources (seepage, erosion)
20,000
10,000-50,000
17.2

Offshore Production
1,000
500-5,000
0.9

Onshore Production
2,000
500-5,000
1.7

Flooding
2,500
300-3000
2.2

Transportation
100
50-500
0.1

Coastal Refineries
500
250-2,000
0.4

Direct Municipal Discharge
10,000
5,000-20,000
8.6

Direct Urban Runoff
650
200-20,000
0.6

Direct Industrial Discharge
4,000
2,000-10,000
3.4

Rivers
75,000
50,000 – 260,000
64.6

Atmosphere
350
300-1,000
0.3

Total
116,000
30,000-370,000
100.0

1.2. Natural Sources (seepage, erosion)

Petroleum hydrocarbons are entering the Caspian Sea from natural sources such as underwater seeps and erosion of the seabed. In places along the shores around Baku the oil deposits of the Caspian underground are situated very close to the surface. The seepage of oil is most probably very high from these areas. Shallow gas deposits are also important sources of hydrocarbon contamination. A series of mud volcanoes exists on the ridge across Caspian Sea from Apsheron peninsula in Azerbaijan to Cheleken peninsula in Turkmenistan. Gas charged sub-seabed sediments have been observed to occur in this region. They are recognised as potential sources of hydrocarbon contamination /12/. Also the erosion of the high content of oily structures such as the so-called "Oily Rocks" off Baku contributes with a presumably high natural input of petroleum hydrocarbons. 

It has not been possible to identify investigations that are actually estimating the load of petroleum hydrocarbon to the Caspian Sea through seepage and erosion. Such investigations do not exist, but measurement of occurring petroleum hydrocarbons reveal that at least 6% of the environmental oil originate from natural sources /13/. For the World Oceans as a whole the estimate is generally in the range of 8-13% of the total oil input /11,19/. It is probably not unrealistic to expect the natural sources of the Caspian Sea to be in the high end of the range. 

The input of petroleum hydrocarbons to the Caspian Sea is estimated at approximately 200 thousand tonnes per year, and the natural seepage is anticipated to be at least 10%. Consequently, the petroleum hydrocarbon sources of natural origin to the Caspian Sea can be envisioned to be not less 20 thousand tonnes/y.

1.3. Offshore Production

1.3.1 Production Water

SOCAR informs /2/ that the discharge of production water in 1996 was about 2 million m3. Questionnaires reported for this study from State Caspian Inspectorate (AZ) reveal that production water amounted 10 million tonnes in 1998. State Caspian Inspectorate informs that the major part is discharged through wastewater treatment plants onshore or re-injected into the geological structures through wells /15/ (table 3.2).

Table 3.2 Oil and gas production, discharge of production water and oil as reported by Azerbaijan operators for 1998.

Operator
Oil production
Gas production
Production water
Sewage and other
Concen-tration
Oil discharged
Remarks


thousand tonnes
Billion m3
Thousand tonnes
thousand tonnes
mg/l
tonnes


Apsheron
142
0.028
204
1.27
7.5
0
Well injection





0.60
2.7
1.6
Discharged 

N. Narimanov
356
0.622
249
0.00*
0.0
0
Well injection

Bulla Oil
125
0.760
79
0.00*
10
0
Transferred

Gum island
127
1.617
850


0
Well injection




648
0.00*
6.3
0.0¤
Discharged

Neft Dashlary
763
4.620
1,052


0
Well injection




3,153
0.15
0.9
0.1
Discharged

28 May
5,962
1,789.114
4,576
0.03
1.0
0.0¤
Discharged




30

48
1.4


AIOC 
2,370
0.480
0
2.79
0
0
No discharge

Total
9,844
2,100
10,193
4.85

3.2


*<0.01 ¤<0.1

Generally, the oil fields off Azerbaijan have been exploited for a long period, and the pressure of many wells has declined leaving a very low flow from each well. To this is added the increasingly high water content of the produced oil and water mixture. From table 3.2 can be seen that in 1998 the offshore fields of Azerbaijan produced more water than oil.

To compensate the falling flow of oil from the wells, the production water, which are separated from the oil at the platforms, is pumped back into the oil containing geological structure. This has of course also a strong positive effect on the environmental impact of petroleum hydrocarbon discharges. Only one operator in Azerbaijan does not use this technique because the water content of the oil in this new field still is very low.

Estimates from other oil producing sea areas such as the North Sea report a total discharge from offshore production of 28% of the total input of petroleum hydrocarbons /11/. A figure of this order of magnitude would give at least input from the offshore industry to the Caspian Sea of thousands of tonnes, which also include accidental spills. The reported figures for Caspian Sea offshore production are much lower. Firstly, they do not include accidental spills; secondly the introduction of well injection of produced water has reduced the discharge.

Table 3.3 Oil and gas production, discharge of production water and oil as reported by Turkmenistan operators for 1998.

Operator
Oil production
Gas production
Production water
Sewage and other
Concen-tration
Oil discharged


thousand tonnes
billion m3
Thousand tonnes
thousand tonnes
mg/l
tonnes

Cheleken Joint Venture
135
0.16
428.3
n.i.
0.07
0.03

n.i.= no information

Turkmenistan’s extraction of production water is estimated at 7 million tonnes/year containing 100-1000 g oil/m3 /7/. Presumably most of it is discharged into the sea. Offshore production has not yet been initiated in I.R. Iran, Kazakhstan, and Russia. Kazakhstan has started offshore oil exploration activities (OKIOC).

Conclusively, the petroleum hydrocarbon spill from offshore production with the production water is estimated to be very low, at ~10 tonnes/y with a range of ~ 5-~50 tonnes/y.

The total discharge of petroleum hydrocarbons in production water from the Turkmen offshore installations is also reported to be very low (table 3.3 and Annex III).

Along the Caspian shores of Kazakhstan two organisations produce oil from wells where the constructions are surrounded by dikes. The total production was approximately 18,000 tonnes (presumably 1998 figure) /21/. No information is available on discharge of production water. However, even a direct discharge of same amount of production water with highest petroleum hydrocarbon level from table 3.2 would result in less than one ton per year.

1.3.2 Accidental spills

In the Caspian Sea major part of the oil input from offshore operations emerges from accidental spills and spills due to degeneration and lack of maintenance of facilities and equipment. Visits to different Azeri oil installations revealed a long series of matters that were adding to risk for accidental spills:

· Drilling tower decks full of holes, and with no spill protection measures.

· Pipes and storage containers corroded.

· Measuring equipment appears defect; e.g. pressure meters without protective glass cover.

· Facilities showing staining.

· Gas fizzling out.

· Land site with oil staining and even pools of spilled oil.

Another environmental audit has revealed the same picture /12/. No doubt that accidental or incidental oil spill from Azeri offshore installations is well above average international level. 

Some abandoned wells are improperly closed that significant leakage takes place from such wells in both Azerbaijan and Kazakhstan /12/. Closed wellheads are remaining at the seabed possessing a risk if hit by vessels at anchoring or fishing /12/. In Kazakhstan it is reported that ice has destroyed the wellheads in some cases /12/. The identified flooded wells are indicated on the map in appendix 2.

1.3.3 Drilling operations

Drilling mud is an expensive resource for the operators of the region. Conclusively, disposal of spent mud does not seem to be regularly occurring in the Caspian. Contradicting information has been obtained with respect to the use of oil based drilling mud. Though it is officially banned, we have several times met allegations that it is still being used in the Azeri offshore sector. 

Oil-bearing sand, oil pool water, drilling slurry, drilling fluids, and chemicals used in the process of exploration and drilling are causing great damage to Caspian flora and fauna. For example, high volumes of drilling slurry are produced during the process of exploration and development. In affected areas the concentrations of slurry in the seawater ranged from 1.5 to 2.9 g/l /5/.

The total input of petroleum hydrocarbons from offshore production to the Caspian Sea is very difficult to estimate. However, the abatement of discharge of production water obviously reduces input. Sloppy handling of security and environmental protection will, still, counterwork the improvement. The offshore input is "guestimated" to be in the range of 500 to 5000 tonnes per year.

1.4. Transportation

Total transfers of crude oil and products across the Caspian were around 7 million tonnes in 1997 /1/. Kazakhstan shipped an estimated 5 million tonnes in 1997 via three routes from the port of Aktau /1/. Turkmenistan exported about 0.6-0.7 million tonnes shipped across the Caspian Sea from the port of Turkmenbashi /1/. In 1997 the State Oil Company of Azerbaijan Republic (SOCAR) reportedly shipped 0.5 million tonnes of petroleum products to the Russian port of Makhachkala and 1.5 million tonnes to Iran /1/. The port of Astrakhan houses bulk oil terminals that posses a threat to the Caspian Sea /14/

Sea transport results in oil discharge into the Caspian Sea mainly by four ways. Tanker accidents are the best known source of oil pollution. Although their input in an average may be a small percentage, their impact may be disastrous to the immediate area. The largest sources of oil from transportation activities are estimated to be fuel oil sludge and machinery-space bilge and tanker operations, mainly due to discharge of cargo residues during cleaning of tanks. Both types can be reduced if adequate reception facilities are established in ports and terminals. No reception facilities along the Caspian coastline have so far been identified. In cases the ballast water are discharged directly without treatment to the sea – in other cases to the desert. Finally, the most common pollution incidents occur during terminal operations when oil is being loaded and discharged.

World-wide in general the discharge of oil from the tanker fleet has been strongly reduced in the last decades, mainly by introducing modern, large tankers /11/. However, this renewal of the tanker fleet has bypassed the Caspian Sea so it is anticipated that the conditions here are similar to the situation in 1980. By then the World tanker fleet had a capacity of 340 million dead-weight tonnes giving rise to a World discharge to the oceans of 1.12 million tonnes of oil /11/.

The tanker fleet of the Caspian Sea has a capacity of 17 thousand of dead-weight tonnes /1/. Using same rate to calculate the discharge of oil as in 1980, the discharge from tankers in the Caspian Sea can be estimated at 56 tonnes/y, which is not an imposingly high figure. The contribution from bilge and fuel-oil discharges and other shipping activities is estimated at about half that size, so all in all ship transport is only estimated at a contribution of 100 tonnes/y.  An increase of oil transport by tankers may lead to an increased impact on the sea, since no reception facilities were identified.

Total transfer of crude oils and products across the Caspian Sea were around 7 million tonnes in 1997. It is expected to increase significantly up to even 20 million tonnes in 2000. Since this will probably be due to introduction of new tankers or of a pipeline across the Caspian Sea no significant increase is anticipated that way.

Tanker accidents may if occurring introduce a gross input of oil to the Caspian Sea that may change the total input balance. However, tankers operating in the Caspian Sea are small up to maximum 7,500 dwt. Thus, a single tanker wreck may add substantially to the local pollution, but will only influence the total petroleum hydrocarbon input at the few-percent-level. Major tanker accidents are not included in the input balance. Their occurrence is a question of risk, and it makes no sense to include an average annual input on the basis of irregular or non-occurring events. 

1.5. Coastal refineries

Azerbaijan has two refineries: Azerneftyanayag with a capacity of approx. 8,5 million tonnes/y (150 kb/d) and Azerneftyag with a capacity of approx. 13 million tonnes/y (235 kb/d) /2/.  The latter discharges waste water into the Caspian Sea in the amount of 5,763 thousand m3/y with varying oil content (33-40 mg/l) /2/. The total content of petroleum hydrocarbon in this discharge is estimated at 200 tonnes/y /2/. Azerneftyanayag discharges to-day (sp.1999) 18,000 m3/d. The oil content is claimed to be 5.7 mg/l after mixing with municipal wastewater and mechanical and biological treatment. This lead to annual load of only 40 tonnes/y. However, site inspections revealed that the wastewater treatment was only partly working. The estimates were based on: no water flow measurements and grab sampling of water in 1/2 metres depth of flow channels analysed by volumetric old soviet standard method. This is hardly well suited for more precise load estimates, and it is anticipated that the real load, most likely is 3-10 times higher than reported. 

The Kazak refinery at Atyrau has a capacity of approx. 5 million tonnes/y (86 kb/d) /2/ (4.5 million tonnes/y /21/). The refinery in Atyrau discharges the wastewater to an evaporation field /21/. The Turkmen refinery at Turkmenbashi is estimated at a capacity of approx. 10,5 million tonnes/y (185 kb/d) /1/. However, its real capacity seems to more likely to be of approx. 6 million tonnes/y, increasing to 8-9 million tonnes/y after refurbishment /17/. This refinery discharges the wastewater to an artificial lake. At present this lake has not connection to the sea.

Though all refineries are under refurbishment, they are here assumed to discharge similar amounts relative to their capacity. Conclusively, the input of petroleum hydrocarbons from refineries to the Caspian Sea is estimated at 500 tonnes/y, in the range 250-2000 tonnes/y.

1.6. Direct Municipal Discharge

The population of people living around the Caspian Sea is estimated to be in the magnitude of 6-7 million.

If it is anticipated that the sewage discharged into the Caspian Sea from the urbanised areas are in the same range as found in other estimates /3,11/, the input would be approximately 5,000 tonnes/year. This is based of expected oil content of the discharge between 1 and 25 mg/l. 

In 1995 the total amount of sewage in Azerbaijan was approximately 500 thousand m3 /4/. This indicates an oil input in the range of 5,000 tonnes/y from Azerbaijan, which account for the largest part of the population along the coast including Baku with possibly 3 million people after the receipt of numerous refugees from Nagorny Karabag. 

It is estimated that the petroleum hydrocarbon discharge that runs directly into the Caspian Sea with municipal wastewater is 10,000 tonnes/y ranging from 5,000 to 20,000 tonnes/y.

1.7. Direct Urban Runoff

Water containing petroleum hydrocarbon runs off built-up areas through public drainage systems. The amount depends in the density of the population, the quality and extent of drainage system, and the amount of rainfall. It is very difficult to estimate the amount of urban runoff to the Caspian Sea. No measures exist to collect waste oil from cars; no culture exists for careful handling of oily waste. Spent oil may most likely be dumped into the drainage system. On the other hand the drainage system does not cover less densely populated settlements. Though the rainfall is very low, it may contain relatively high levels of petroleum hydrocarbons since air pollution can be high. The urban runoff is estimated in the lowest range /3/ at about 100 g oil per inhabitant per year, i.e. approximately 650 tonnes/year. The estimate is very uncertain and the range may be from 30 g/inhabitant/y, which is lowest figures from a small settlement, to 2,860 kg/inhabitant/y, which has been reported from the centre of Stockholm /3/. Conclusively, the input is estimated at 650 tonnes/y with a range of 200-20,000 tonnes/y.

1.8. Direct Industrial Discharge

Questionnaires that has been returned in connection with the study of industrial pollution have revealed that the Azeri input of petroleum hydrocarbons from industries is in the order of 3,000 tonnes/y. The major part from the identified industries (approx. 77%) of the discharge takes place directly into the sea. A small share (4%) is discharged indirectly through rivers, channels etc., while only less than 20% is discharge through sewerage or functioning wastewater treatment plants.

It is anticipated that the industrial discharges from the remaining coasts of the Caspian Sea are lower than those from Azerbaijan due to much lower industrial activity. Therefore, it is estimated that the discharge of industrial hydrocarbons from I.R. Iran, Kazakhstan, Russia and Turkmenistan is one third of the discharge from Azerbaijan resulting in a total hydrocarbon input of the order of 4,000 tonnes per year. 

1.9. Onshore Oil and Gas Production

Onshore oil and gas production takes place in Azerbaijan, Kazakhstan and Turkmenistan as described in details in the country reports prepared by the Caspian Centre for Pollution Control /24/. Many of these oil fields have produced for many years and use old production equipment. A significant discharge of well production water takes place directly to the Caspian Sea or via the sewage system. The treated production water should be re-injected into the well. However, the re-injection system is not in operation at many wells resulting in additional discharge of waste water. It is estimated that the discharge of hydrocarbons from onshore oil fields gives rise to an input of 2000 tonnes per year with a range of 500-5000 tonnes per year. This figure is uncertain since most official information indicates that almost all production water is re-injected (table 3.2).

1.10. Rivers

Annually 12 billion m3 of contaminating sewage is discharged into the Caspian Sea, 95% of which comes indirectly with the Volga River /4/. If the sewage is anticipated to contain 12 mg/l of petroleum hydrocarbons, this gives an input of oil from Volga at approximately 140,000 tonnes/year. The State Committee of the Russian Federation for Environmental Protection reports an input of 62,000-146,000 tonnes/year /6/. 

According to /9/ the river inflow to the Caspian Sea in the period from 1900 to 1990 has been approximately 300 km3/y. Approximately 250 km3/y were discharged by the river Volga. According to /10/ it is likely expect a concentration of petroleum hydrocarbons in rivers such as Volga running through densely populated areas of 200-900(/l. It implies an annual load of petroleum hydrocarbons of 50.000 to 225.000 tonnes/y. Other rivers may contain 25-200 (g/l of petroleum hydrocarbons where lowest figure represent clean rivers.

If the remaining rivers flowing into the Caspian Sea contain petroleum hydrocarbon in that range, this gives an additional input of 1,000-10,000 tonnes/y. Some measurements of oil content in Volga at Astrakhan indicate that 0.3 mg/l is normally occurring level in Volga River water. This leads to an input estimated at 75,000 tonnes/y.  

All in all the references makes it likely that the river input of petroleum hydrocarbons to the Caspian Sea is approximately 75,000 tonnes/y (50,000 - 260,000).

1.11. Atmosphere

According to /2/ the discharge of non-volatile petroleum hydrocarbons from the Azeri offshore installations in 1995 to the atmosphere amounted 511 thousand tonnes. However, /15/ explains that it is most likely m3. Under all circumstances the figure is high. Other information indicates that due to lack of sufficient compressor equipment, all low-pressure gas from the oil is released to the atmosphere. Though the figure seems extreme, it seems very likely that a huge evaporation of petroleum hydrocarbon compounds takes place as well as in old Azeri on and offshore installations as in receiving facilities and refineries onshore. The rather extensive oil contaminated areas onshoremay contribute to large amount of hydrocarbon evaporation of hydrocarbons.

A significant share of the vaporous petroleum hydrocarbon that is released will eventually deposit on the ground/sea. Remote sea areas may experience a petroleum hydrocarbon deposition of less than 0.8 kg/km2/y, industrialised areas approx. 10 kg/km2/y /3/. Areas with high petroleum hydrocarbon content of the atmosphere like areas around the Apsheron-Sumgait region or around refinery discharge site at Turkmenbashi refinery may theoretically experience an even higher deposition. However, the very low rainfall of the region counteracts the high petroleum hydrocarbon level.

Consequently, the atmospheric deposition of petroleum hydrocarbon on the surface of the Caspian Sea is estimated at 0.8 kg/km2/y over an area of 390,000 km2 and 10 kg/km2/y over an area of 4000 km2. This results in an estimate of atmospheric input of petroleum hydrocarbon at 350 tonnes/y with a range of 300 to 1,000 tonnes/y.

1.12. Flooding

The rise of the Caspian Sea level has severely damaged the oil- and gas production deposits, including the oil storage station "May 28", the Neft Dashlary piers (several km long) with their bore wells, infrastructure, biological cleaning facilities and 25 wells of the Apsheronneft deposit /18/. The losses of SOCAR due to flooding by mid 1996 were estimated at 1,000 million US$ /2/.

The Bibiheybat oil- and gas production deposit has decreased oil production by 35 t/d and its gas production by 3,000 m3 /d as a result of flooding of 23 ha land and 18 oil producing bore wells /18/. The field has been in production since 1873. The field contains 1259 wells, of which 582 are producing (Nov. 1996) /2/. The area of Bibiheybat that are not yet flooded looks like an uncontrolled dumpsite with abandoned drilling towers and wells mixed with producing well pumps, disposed containers, oil drums, machinery etc. The area holds large holes filled with oil or water or mixtures. Obviously, the flooding of such uncontrolled oil field will lead to major oil pollution of Caspian waters.

Since 1952, over 350 drilled onshore wells in Kazakhstan have been sealed. The rising Caspian Sea level since 1977 of 2.6 m had the result that 150-200 wells were flooded in Kazakhstan. Endangered wells have been inspected to determine their status. All these wells are potential sources of oil products for Caspian Sea pollution /21/. A map of the identified flooded wells is attached in appendix 2.

The average production of the wells in Bibiheybat is approximately 0.65 t/day /23/. Now let us anticipate that the flooded wells discharge similar amounts, the load of the flooded 18 wells would be approximately 4,200 tonnes/y. However, the production of the wells is maintained through pumping, and the passive flow will be much lower, maybe one tenth or less. The Kazak flooded wells have been sealed, although not effectively. The flow of those wells may be even lower. Consequently, the estimate of a discharge of petroleum hydrocarbons from flooded wells is very uncertain, possibly somewhere between hundreds to some thousands of tonnes per year. 

A quite uncertain figure (2,500 t/y) has been added to the petroleum hydrocarbon input budget. In the future there is a strong risk that the discharge of petroleum hydrocarbons from flooded wells may add significantly to the stress of the Caspian ecosystems caused by oil production activities.

1.13. Petroleum hydrocarbon occurrence in sediment and water 

The assessment of the level of petroleum hydrocarbons that are present in water, sediment and organisms from the Caspian Sea is difficult. There are basic methodological problems in monitoring PHC contamination, a single representative parameter for PHC contamination does not exist /20/.

The major methods used for measuring petroleum hydrocarbons in the marine environment are infrared spectrometry (IR), ultraviolet fluorescence spectrometry (UVF), high-pressure liquid chromatography (HPLC), and gas chromatography (GC) alone or in combination with mass spectrometry (GC-MS). In this order a higher specificity is achieved, i.e. ability to differentiate between petroleum hydrocarbons from other hydrocarbons /20/.

The problems originate from the fact that in the past adequate analytic methods were not used that could give consistent and reproducible results. It is difficult to compare the current "Total Oil" data with data published on the Caspian Sea as the data previously reported are based on the infrared spectrometric method (IR), which is not ideal, as natural products (e.g. algal products from a bloom) are also detected /12/.  It has been shown /20/ that changing from IR to UVF analysis of water samples in the Baltic Sea gave about two orders of magnitude lower results /20/. 

Presumably the reports of hydrocarbon levels in the Caspian water and sediment are mainly based on analyses using IR spectroscopy or methods based on extraction and weighing. When it comes to low concentrations as the ones generally found in water, neither of these methods will report useful results. IR spectroscopy may report relatively high concentrations at a reasonably correct level, while the gravimetric methods hardly ever give reasonable results unless the concentration is extremely high. Present studies use UVF or GC to analyse for petroleum hydrocarbons in water or sediment, and GC for analysis of petroleum hydrocarbons in biota. New investigations have used UVF /12/ for water and sediment.

1.14. Water

The water concentration from Baku Bay amounts to 0.06-1.25 mg/l. Off an oil refinery even 12.75 mg/l is reported (IR) /2/. Though the interpretation of the results due to the analytical methods is difficult, no doubt exists that the bay is heavily loaded with oil. An oily sheen covering large areas can be observed. In lee areas oily slick may even accumulate.

The water off Kura River is reported to contain a high level of petroleum hydrocarbons 0.07-1.8 mg/l even though it is far from any offshore installations. Also in the Lenkorane coastal zone the level of petroleum hydrocarbons in the water varies between 0.05 and 1.4 mg/l (IR) /2/.

In the region of the Turkmenistan Gulf and Cheleken island the water concentration of hydrocarbons are reported at 0.03-0.25 mg/l (IR) /2/.

A 1992 survey showed concentrations of "Total Oil" by IR reported by the Azerbaijan Hydrometeorological laboratory at 0.46 mg/l. This can be compared with an average concentration reported by a western laboratory (M-Scan) of 0.48 mg/l. In contrast, the UVF analysis of "Total Oil" (M-Scan) on the same samples gave concentrations considerably lower, with a range of 0.2 to 1.1 (g/l (Forties crude equivalent ( 0.4 - 2.2 (g/l Chirag crude equivalent) /12/. 

Another study in 1997 60-80 km off Apsheron Peninsula showed very low levels of petroleum hydrocarbons (<40(g/l) /22/. 

These concentrations are similar to the background levels seen in the English Channel (<0.3-14(g/l) /12/. The Caspian background levels (<3(g/l) are similar to concentrations quoted for clean areas of the UK. Caspian seawater levels can considered low when comparing with data from the Arabian Gulf (0-500 (g/l near oil production) or from the central Mediterranean (30-640 (g/l) /12/. Also analyses of the petroleum hydrocarbon level in the water of the Baltic Sea have revealed similar levels (0.1-18.5 (g/l) /3, 20/.

1.15. Sediment

Petroleum hydrocarbons have low water solubility and in an aqueous environment they will tend to be adsorbed to particulate matter. Thus, they will be transported to the sediment, from where they can only be released by special extraction. Simple screening techniques such as IR or UVF are really not adequate for sediment analyses, and they will only reveal an indication of the content of petroleum hydrocarbons.

The results of analyses of sediments from Baku Bay show that it may contain up to 15,000 mg/kg of hydrocarbons (IR) /2/. A recent baseline study off Apsheron peninsula in and around the Chirag field the total oil in sediments (UVF, Chirag crude oil equivalent) revealed that in the area of the oil field (contact area) the level was 19-3,860 mg/kg DW, nearshore sediments in Baku Bay 270-2,100 mg/kg DW. One station just south of Oily Rocks showed 5,800 mg/kg DW /12/.

Sediment concentrations of petroleum hydrocarbons were analysed at ten station 60-80 km off Apsheron Peninsula (GC). Levels of 4.7 to 128.5 mg/kg were recorded. Two stations were interpreted as showing elevated concentrations /22/. An analysis of the individual hydrocarbons of the samples indicated contamination with heavily degraded crude oil, which is also seen in natural seeps.

The sediment concentration off Kura River is reported to contain 500-1,500 mg/kg (IR) even though it is far from any offshore installations /2/. Also at the Lenkorane coastal zone the level of petroleum hydrocarbons in sediment reach 200-1,500 mg/kg /2/.

As comparison the level of petroleum hydrocarbons in the Baltic Sea reached 4,100 mg/kg, and in one case close to an oil refinery 16,000 mg/kg (IR) /3/.

2. Environmental Impacts

Of 145 examined stocks of bacteria from the Caspian Sea 59 can oxidise crude oil /14/. This indicates a strong adaptation to constant oil contamination.

The Azeri National Environmental Action Plan /2/ concludes:

· The north-western part, the area around the mouths of Volga and Ural rivers, is heavily polluted, and the diversity and biomass of the benthic fauna are in a critical development

· The open water surface and eastern coast of the northern Caspian Sea is polluted, and the benthic communities have lost their stability and are in a transition state

· The Dagestan coast is heavily polluted

· The Azerbaijan coast from the Russian border to Sumgait is polluted, and the benthic fauna varies between a stable and a transition state

· The Apsheron peninsula, the Baku Bay and the Sumgait coast are extremely heavily polluted, and the state of the benthic fauna communities ranges from a transition over a critical to a catastrophic situation.

· The Turkmenistan coast from Ogurchinsky island to Baktash city is heavily polluted

· The open waters of the whole Caspian Sea are heavily polluted 

It is an open question how much the oil pollution of the Caspian Sea contributes to this situation and in particular how large is the impact caused by point sources.

According to /18/ the fish fauna have decreased in the strongly polluted areas Baku Bay, Sumgait Coast and Neftyanye Kamni and they are considered "dead zones" mainly due to oil pollution. However, the very same area contains a long series of industries that discharge or did discharge numerous other contaminants into that coastal area.

The complete disappearance of the zander in the southern part of the Caspian is directly related to oil pollution. The disastrous situation of the Caspian herring (shad) stocks is also the result of oil pollution. The migration routes of sturgeons have been affected by oil pollution of the Azerbaijan territorial water. Earlier the sturgeons moved from the southern part of the Caspian to its middle part and back along the western and eastern coasts. Now they come across a barrier of highly polluted water near the Apsheron Peninsula and have to migrate particularly along the eastern coast. The grey mullet stocks have been reduced, too, and a great number of crawfish have disappeared /18/.  

A sharp decrease in the diversity of the benthic fauna of the Caspian Sea has been reported. In the northern part the diversity has decreased from 78 to 46 species, and in the southern and central part the number of species has decreased to between one third and one tenth. In Baku Bay and off Sumgait crustaceans and some species of molluscs have been particularly reduced. In all regions except off Kura a reduction of density and biomass have been observed in the benthic species /2/.

It is, however, still an open question if oil pollution is the major factor contributing to the deterioration of the Caspian ecosystems. Undoubtedly, areas around the on and offshore installations in Baku, Kazakhstan and Turkmenistan as well as the city of Baku are strongly influenced by petroleum hydrocarbons pollution, but there is no indication that the petroleum hydrocarbon pollution is extending to the major parts of the Caspian Sea. It is most likely that petroleum hydrocarbon pollution is but one factor amongst numerous others that contribute to the deterioration of the Caspian Sea ecosystems. Other factors such as mercury pollution, organic pollutants (DDT, PCB etc.), eutrophication, excessive fishing etc. contribute significantly to the changes of the Caspian ecosystems.

It is a constantly repeated allegation that oil pollution has resulted in or will result in the decrease of sturgeon population and in the disappearance and decrease of other species such as shads and zander. However, no analyses that demonstrate the relation have been noticed. The change of the stocks of the large sturgeon fish species is also, or maybe even more, strongly influenced by the deteriorating water quality of the rivers as well as the increasing occurrence of physical barriers in the rivers, as well as a long series of other dangerous pollutants. Furthermore, the amount of caviar available on the "black market" indicates that landings of sturgeons by far exceed sustainable limits.

Environmental Management

2.1. Safety 

The sea causeway at the oilfield of Narimanov was visited in January and April 1999. The visit resulted in a long series of observations of safety concern:

· In no of the cases our intrusion into the oil producing area were questioned. No limitation seems to exist with respect to entrance of unauthorised persons. 

· No closed fencing and no real guarding of the oil producing area exists.

· Local people seem to use the causeway for fishing.

· At one occasion we were able to enter an adjacent gas/oil pumping station, and were not questioned before we had stayed beyond the working diesel machines for quite some time.

· On the oil towers along the causeway were any signs that abandon smoking. Smoking persons were observed at the causeway.

· At one occasion we were observing a drilling operation at close distance without any safety precautions.

· At one occasion we observed gas fizzling out of pipes connected to wellhead.

April 1999 the oil field at Bibiheybat was visited. This resulted in the following safety concern observations.

· Our intrusion into the oil producing area was not questioned. No limitation seems to exist with respect to entrance of unauthorised persons. This seems to be a general tradition in all onshore and land-connected oil fields.

· No closed fencing and no guarding of the oil producing area exist. People that obviously have no connection with the oil industry move freely in and out of the area.

· Nowhere in the oilfield were observed any signs that abandon smoking. Smoking persons were observed in the whole area.

· At one occasion we were observing a drilling operation at close distance without any safety precautions. People were smoking close to the operation.

· The whole area was floating with disposed equipment, which makes access to possible accident difficult.

September 1999 the oil field at Neft Dashlary was visited. This resulted in the following safety concern observations.

· Access is only possible by ship or by helicopter.

· Smoking was not generally forbidden, but we were informed that the employees were instructed not to smoke. However, the chief engineer smoked at a meeting in administration building at the oil field. No others were observed to smoke.

· Signs that abandon smoking were observed at the place where injection water was pumped, and where oil/water separation took place. No signs were observed where oil/gas separation took place.

· Gas pumping station (established in 1994) was separately fenced, many signs of security warning including "No Smoking". Staff was wearing safety caps. General maintenance was good.

· The whole area was floating with scrap, disposed equipment etc. which makes access at the causeways difficult in case of oil spill incidents. 

· No equipment to combat oil spill was seen.

2.2. Precaution and prevention

At the visits to the oilfield of Narimanov in January and April 1999 was observed a series of matters of concern with respect to prevention of oil spill accidents or incidents:

· The deck of the drill tower was disintegrating and full of holes. Incidental minor spills would run directly to the sea.

· The deck had no cover and surrounding barrier that will be able to collect minor spills.

· The metering equipment for pressure and production were impaired and its function and calibration were doubtful.

· Seabed contained abandoned platforms and equipment

· Onshore from the causeway small lakes of spilt oil and oil sucked soil.

At the oil field at Bibiheybat the following observations were recorded:

· The whole area was floating with disposed equipment, some of which may leak noxious substances (oil, PCB, heavy metals etc.), into the environment.

· The onshore part of the field was full of oily lakes and oil sucked soil.

· The flooded part of the field seemed to be just abandoned. 

At the Neft Dashlary oil field the following observations were recorded:

· The deck of the producing platforms and the causeways was disintegrating and full of holes. Incidental minor spills would run directly to the sea.

· The deck had no cover and surrounding barrier that will be able to collect minor spills.

· Seabed contained abandoned platforms and equipment

Synopsis

2.3. Final Remarks

There is no doubt that the pollution load of some of the on and offshore industry in the Caspian Sea is far above international level. A great difference exists between oil production established recently by western, international oil companies or joint ventures and the ancient oil production units. While the first seems to adapt to western standards, the latter lack of sufficient facilities and equipment and are short of general environmental awareness. This results in large oil input to the Caspian Sea. Due to the introduction of well injection of production water for new offshore facilities, the problem caused by the offshore oil industry is low-level discharges due to operation. More likely, most petroleum hydrocarbon discharge originates from accidental and incidental oil discharges that are caused by poor mean of prevention or poor equipment. The old onshore oilfields in Azerbaijan and Kazakhstan, and Turkmenistan gives rise to oil contamination of the Caspian Sea. 

Lack of cleaning up procedures and sloppy management of the environment on the near-coastal oilfields will eventually contribute further to the oil contamination when flooding reaches the lowest coastal areas unless actions are taken to prevent this development.

Also industries and coastal refineries contribute significantly to the local oil discharge to the Caspian Sea.

An expected increase in transport of crude oil and refined oil in the Caspian Sea leads to further risks for incidental and accidental spills. Since no adequate reception facilities of ballast water from tankers have been identified along the Caspian Coast line – an increase in transportation volume will lead to increased discharge of ballast water to the Caspian Sea.

The input is significant of petroleum hydrocarbons from oil related activities, but there are strong indications that the environmental impact mainly is local as demonstrated by the total petroleum hydrocarbon input balance (table 3.1). Water samples in open Caspian waters analysed using an adequate method show no level of petroleum hydrocarbon contamination. 

It is doubtful if oil pollution can account for more than a minor share of the environmental impacts, which have lead to the deterioration of the Caspian ecosystems. The same areas that are contaminated with discharge of petroleum hydrocarbons from the on and offshore industry are also loaded with large amounts of petroleum hydrocarbons occurring from natural seepage and erosion. This seems to have lead to an adapted microflora that more readily degrades petroleum hydrocarbons. 

The river Volga is by far the largest source of petroleum hydrocarbon pollution of the Caspian Sea.  Reduction of this petroleum hydrocarbon input will be linked to general effort to reduce the discharge from the river of numerous other contaminants.

I would at least not expect that removal of oil pollution from the oil production related activities alone would significantly change the general environmental situation of the Caspian Sea. Reduction of oil pollution from on and offshore industry as well as refineries will eventually improve the environment, but restoration of the deteriorated Caspian ecosystems calls for much expanded reduction of the environmental loads.

The above pollution load estimation indicates that environmental impact from oil contamination is to a large extent local in nature. Environmental impact form oil contamination, therefore have local effects, where elevated levels of levels of oil, which is most often caused by human activities. This means that improved environmental management procedures should be established in the oil sector, and that mitigating and remidiating measures should be initiated in parallel with investments of further oil exploitation and exploration. Common and regional standards for oil exploitation and exploration should be developed and agreed to, as well to ensure improved environmental standards and that the investment in the oil sector are fair and cost efficient.

2.4. General Recommendations

Below is presented the general recommendations for reduction of oil contamination of the Caspian Sea in general at present and in the future.

2.4.1 River management.

 River management plans should be developed for all major rivers flowing to the Caspian Sea and implemented, because the contribution of pollutants in general from rivers is significant. Since the existing chemical analyses used for oil measurements are relatively uncertain, the levels of petroleum hydrocarbons should be assessed based on a more comprehensive monitoring programme in order to prioritise investments in pollution control measures.

2.4.2 Industry and coastal refineries.

 The major point sources being either industries or refineries have been identified by the Caspian Centre for Pollution Control /25/, but has not at present been assessed thoroughly. Appropriate pollution control measures should be implemented at major point sources following an integrated approach (air, solid waste, wastewater etc.).

2.4.3 Onshore oil production.

 Onshore producing oil fields discharge a relatively high amount of production water to the Caspian Sea. The total amount of production water (and the load of oil) indicated in /24, 26 and 27/ has been based on official information and may be underestimated. It is therefore recommended to initiate more detailed investigations on the present practice of discharge pattern of production water in Azerbaijan, Kazakhstan and Turkmenistan. The required investments can be identified based on a more detailed survey of the required treatment facilities and remidiation. A pilot project has been described in the specific recommendations (section 5.3).

2.4.4 Offshore oil production

Old as well as new oil installations should be operated to similar environmental standards, and a consensus of the most appropriate standards should be developed for the Caspian region. The work should be undertaken with the state oil companies in the relevant countries and the private sector and preferably co-ordinated under the CEP and the Convention work.

The feasibility of upgrading the efficiency of a continued production from the existing old off shore oil fields in Azerbaijan should be undertaken, as well.

2.4.5 Transport of oil products.

A Thematic Centre responsible for this issue has been established in I.R Iran, and accordingly is in the process of setting the framework for those activities.

Environmental management procedures leading to incidental and accidental spills, which may cause impact on the Caspian Sea, is expected to be included in the above mentioned centre for emergency response. 

A programme for the establishment of reception facilities for ballast water from tankers in all riparian countries should be prepared and a financial sustainable mechanism should be devised to secure investments, operation and maintenance – and adequate environmental standards.

2.4.6 Flooding

A number of wells have been reported flooded in Azerbaijan and in Kazakhstan, that may lead to an increased impact from oil on a local scale. A programme for identification of existing wells, as well as wells, which may be flooded in the future, should be developed. A plan for remidiation of areas with polluted soil in old onshore oil fields should be developed, as well since flooding of the areas may lead to additional impact of on the Caspian Sea.

2.4.7 Environmental management

In supporting efforts to reduce petroleum hydrocarbon contamination, one should be aware that in general the populations shows very little awareness with respect to environmental protection. This has to be changed, first and foremost at all persons involved with the oil industry, but also at the general population. 

However, in the possible efforts to change the awareness of the employees in the oil industry, nothing can be achieved if not supported by the management. Thus, any attempt to change awareness must include and start with the top management.

2.5. Specific Recommendations

The role and function of the Caspian Centre for pollution Control is to rank recommendations according to priority for improvement of pollution Control measures and strategies for the Caspian region. Below is presented general recommendations related to Pollution Control.

Based on the results of this study, it is recommended to support an oil pollution abatement programme targeting environmental management in the oil sector (state owned and private). The programme should be a part and parcel of the CEP, and support the adoption and implementation of the Convention for the Protection of the Caspian Marine Environment.

The activities should concentrate on mitigation and reduction of oil pollution loads caused by human activities related to oil generation and processing (and transportation) of oil. This is to a large extent reached as a first step by improvement of environmental management at old oil on and offshore oil fields that imposes the largest risk of spills due to poorly maintained equipment. Abandoning of non-closed flooded wells, remidiation of areas, which contain heavily oil-polluted soils and waters, and the establishment of adequate reception facilities for ballast water should be included as well.

Technical working groups with participation of the state oil companies and the private oil sector should be created with the purpose of establishment of a forum for development of regional standards on environmental management. Participation of all countries should be ensured, as well as participation of the relevant Thematic Centres under the CEP.

2.6. Specific Project Proposals (pilot projects)

Based on the results of the present study five consecutive projects are suggested. They are described in more detail in Annex II.

· Training and public awareness project in the Oil Production Sector and citizens of Azerbaijan, Kazakhstan and Turkmenistan: Environmental and safety awareness of the employees of state oil companies and the inhabitants in Azerbaijan, Kazakhstan and Turkmenistan.

· Training project in the Oil Production Sector: Upgrading of environmental and safety management of state oil companies in Azerbaijan, Kazakhstan and Turkmenistan.

· Feasibility study in the Oil Production Sector: Pilot project: Reclamation of Bibiheybat oil- and gas production deposit.

· Feasibility study in the Offshore Oil Industry sector: Renovation of offshore production units in Azerbaijan and Turkmenistan.

· Feasibility study for the establishment of reception facilities for ballast water from tankers in all riparian states. The study should describe financial, technical and economic feasible solutions.

· (Priority point sources: industries, refineries, and onshoreoil fields have been described elsewhere).
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AIOC
Azerbaijan International Operating Company

CRTC
Caspian Regional Thematic Centre

EU
European Union

EU TACIS
Technical Assistance to the Community of Independent States by European Union
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Gas chromatography

HPLC
High-pressure liquid chromatography

IR
Infrared spectrometry

OKIOC
Kazakhstan Caspian Shelf International Consortia

PCB
Polychlorinated biphenyls

PHC
Petroleum hydrocarbons

SOCAR
State Oil Company of the Azerbaijan Republic

UVF
Ultraviolet fluorescence spectrometry
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APPENDIX II: Map of onshore oil fields in Kazahkstan including flooded oil fields

APPENDIX III: Project proposals

Caspian Environment Programme

Caspian Centre for Pollution Control

Project proposal

Title
Renovation of offshore production units in Azerbaijan and Turkmenistan

Sector
Offshore oil industry

Type
Feasibility study

Objectives
The immediate objective of the project is to assess the necessary efforts and costs to upgrade a selected representative number of existing oil platforms/wells to international standards or to abandon them and clean-up. This should be done with respect to equipment and safety and environmental precaution, and assess how such upgrading could be financed in view of production of the wells on the platforms.

The long-term objectives are to upgrade existing platforms/wells to international standards wherever possible and to reduce the oil pollution of the Caspian Sea.

Activities
1. Selection of study objects. With the assistance of the authorities of Azerbaijan and Turkmenistan 4-5 platforms/wells are selected that are representative with respect to maintenance, production and position.

2. Site inspection and information collection.

3. Analysis. The study team assesses the means, costs and time needed for upgrading, and assesses this in comparison with production of platforms/wells, and evaluate the feasibility of renovation compared with shut-down including total clean-up. 

4. Reporting. The report shall include an analysis which as a result suggests action and project with respect to implementing the results of the analysis on the whole offshore sector in Azerbaijan and Turkmenistan.

Estimated Input
Staff:

1. International offshore oil equipment specialist

2. International specialist in offshore oil safety and environmental protection

3. A specialist in oil production economy

4. Local oil production specialist

Resources:

1. International experts: 24 person months

2. Local expert: 8 person months

3. Interpretation

4. Travels: 8 international

5. Other expenses: 40 K-EUR

Expected Output
1. A method that can form as basis for decisions on renovation or abandoning and clean-up of disrepaired offshore oil production units

2. A suggested plan for renovation or abolishment of disrepaired offshore oil production units and clean up in Azerbaijan and Turkmenistan.

3. A suggested plan for financing the operation

Remarks


Caspian Environment Programme

Caspian Centre for Pollution Control

Project proposal

Title
Upgrading of environmental and safety management of state oil companies in Azerbaijan, Kazakhstan and Turkmenistan 

Sector
Oil production

Type
Training

Objectives
The immediate objectives of the project are to increase the awareness, the knowledge of general International standards of environmental and safety management of offshore oil production, and the possibilities to enforce those of the top and medium level managers of state oil companies.

The long-term objectives are to upgrade the environmental and safety management to International standards wherever possible and to reduce the oil pollution of the Caspian Sea.



Activities
1. Preparation of programme and training material

2. Training (training should be accomplished in EU oil producing proximity allowing for practical demonstration)



Estimated Input
Staff:

1. International offshore safety and training specialist

2. International specialist in offshore environmental protection

3. Local oil production specialist

Resources:

1. International experts: 6 person months

2. Local expert: 6 person months

3. Travels: 6 international

4. Interpretation

5. Other expenses: 60 K-EUR



Expected Output
1. Training material at management level

2. Preparation of production plan for information material and instruction video for general staff.

3. Increased knowledge and awareness of management



Remarks
This project can be considered a preparation for the project proposal: "Environmental and safety awareness of the employees of state oil companies and the inhabitants of state oil companies ".

The project shall be coordinated among the three countries.



Caspian Environment Programme

Caspian Centre for Pollution Control

Project proposal

Title
Environmental and safety awareness of the employees of state oil companies  and the inhabitants of Azerbaijan, Kazakhstan and Turkmenistan

Sector
Oil production

Type
Training and public awareness

Objectives
The immediate objectives of the project are to increase the awareness and knowledge about safety and environmental protection of the employees of the state oil companies, and to incite their compliance with general International standards in their daily work.

Other immediate objectives are to inform the population of Azerbaijan, Kazakhstan and Turkmenistan about safety and environmental protection in connection with oil production, and their possibilities to contribute to the enforcement.

The long-term objectives are to improve the environmental and safety precaution, and to improve environmental conditions in the Baku region and to reduce the oil pollution of the Caspian Sea.

Activities
1. Preparation of information and training material

2. Production of information material (videos, posters, pamphlets)

3. Training of key employees

4. Public meetings

5. TV Programs



Estimated Input
Staff:

1. International specialist in training and public information

2. International offshore safety specialist

3. International specialist in environmental protection

4. Local TV producer

5. Local information specialist

6. Local oil production specialist

Resources:

1. International experts: 20 person months

2. Local expert: 20 person months

3. Interpretation

4. Travels: 9 international

5. Other expenses: 150 K-EUR

Expected Output
1. Instruction video and other training material

2. TV programme

3. Pamphlet and posters

4. Special training of key staff

5. Increased awareness of general staff

6. Programme shown on National or local TV

7. Expositions

8. Increased public awareness



Remarks
This project can be considered a continuation of the project proposal: "Upgrading of environmental and safety management of state oil companies in Azerbaijan, Kazakhstan and Turkmenistan".



Caspian Environment Programme

Caspian Centre for Pollution Control

Project proposal

Title
Reclaiming of Bibiheybat oil- and gas production unit

Sector
Oil production

Type
Feasibility

Objectives
The objectives of the project are to assess a feasible way to reconstruct or abandon and clean-up the Bibiheybat oil- and gas production unit. The project shall be assess reconstruction of dikes to allow for cleanup before flooding occurs, and to assess the possible means, costs and concept plan for restoration or abandoning of the area.



Activities
1. Field inspection

2. Geo-technical investigations necessary for the planning of the revetment

3. Soil and water analyses

4. Analyses and projecting

5. Reporting



Estimated Input
Staff:

1. International specialist in dikes and revetments

2. International specialist in solid and hazardous waste

3. International specialist in soil remediation

4. International specialist in oil drilling

5. Local project and construction engineer

6. Local waste specialist

7. Local oil production specialist

Resources:

1. International experts: 24 person months

2. Local expert: 12 person months

3. Interpretation

4. Travels: 8 international

5. Other expenses: 100 K-EUR



Expected Output
1. Proposal for construction of a dike surrounding the Bibiheybat oil- and gas production deposit (tender material)

2. Phase organised plan for clean-up and disposal of solid and hazardous waste

3. Plan for clean-up of polluted soil

4. Analyses of the state of oil production installations and plan for their upgrading/shutdown



Remarks
The Bibiheybat oil- and gas production deposit is only one of the heavily polluted oil fields in the vicinity of Baku, but one that is most strongly threatened by flooding. The project may - apart from the activities relating to the construction of the dikes - act as a framework for similar projects at the numerous onshore oil fields, also in other riparian states of the Caspian Sea.



Caspian Environment Programme

Caspian Centre for Pollution Control

Project proposal

Title
Establishment of reception facilities for tanker ballast water in the riparian countries of the Caspian Sea

Sector
Oil production

Type
Feasibility study

Objectives
The objective of the project is to establish reception facilities for all oil terminals situated at the Caspian Sea and to establish sustainable (technical, economic and environmental) procedures for operation and maintenance. A part of the project is establish harmonised fee and fine system for transportation of oil products in the Caspian Sea.

Activities
1. Assessment of existing procedures (technical, economic and environmentally)

2. Identification of appropriate reception facility technology, staffing, investment and operational cost 

3. Recommendations of financial mechanism (investment and operational)

4. Recommendation of institutional set up (national and regional)

5. Preparation of a project development plan and costs for plan

Estimated Input
Staff:

1. International expert in reception facilities

2. International expert in economy and institutional issues

3. Local oil production specialist

Resources:

1. International experts: 6 person months

2. Local expert: 6 person months

3. Travels: 6 international

4. Interpretation

5. Other expenses: 60 K-EUR

Expected Output
1. Feasibility study

2. Proposal for funding arrangements

3. Preparation of project development plan.

Remarks
The project is a regional project with transboundary consequences, and the project is a typical 

Investment project.

Institutional settings and a mechanism for return of the investment and the operational costs are needed.

The project shall be co-ordinated among the five countries.



APPENDIX IV: Questionnaires

Caspian Sea Environment Programme

Questionnaire

National Oil Contamination Prevention Legislation

Nation
Azerbaijan

Content of existing regulations on offshore oil exploitation with respect to protection of the Caspian Sea environment.


STP 0136002 68-98

Environment Protection within Drilling and Oil and Gas Extraction on Caspian Sea.

State Standard 17.00.04-94

Ecological Passport of Industries.

Content of planned regulations on offshore oil exploitation with respect to protection of the Caspian Sea environment.
Yet no one planned.
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Caspian Sea Environment Programme

Questionnaire

National Oil Related Institutions

Nation
Azerbaijan

Institution – Name


Oil and Gas Extraction Institution 

"Absheronneft"

Address


Island Pirallakhi

Baku 370024

Contact Person 
Mirjafar Seyidov

Telephone – Fax – E-mail 


59 67 44

59 66 00

Organisation that the Institution belongs to 


SOCAR 

Offshore Drilling and Oil and Gas Extraction

Institute’s role
Oil and gas extraction

Brief description of activities


Oil and gas extraction on oil fields of Pirallakhi, Absheronskaya, Bankadarvina.

19 Platform pipelines of 12.815 km

21 Platform sites

112 Stationary platforms
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Caspian Sea Environment Programme

Questionnaire

Offshore Facilities

Name of offshore installation


Position


Owner/Operator
Absheronneft

Contact person and phone no.
M.M. Seyidov

Type (oil/gas/oil and gas)
Oil/Gas

Manned/unmanned
2000 persons

Built, year
1902-

Production (1000 tonnes/year)
Oil: 142.1 

Gas:28225000 m3
Year: 1998

Transport type (Pipe, barge, tanker)
Pipeline

Landing site onshore
Apsheron Bay

Dubendi area

Production water discharge (1000 tonnes/year)
1,870.1

Oil concentration in discharge mg/l
2.7

Treatment of production water
Mechanical

Authority that has granted permit (if any)
State Ecological Committee

Year of permit (if any)
A3\K-84-1996

Limit for oil in discharge in permit (if any)

 State unit
0.05 mg/l

Remarks concerning production matters and permit
Facilities and equipment are out of date

Caspian Sea Environment Programme

Questionnaire

National Oil Related Institutions

Nation
Azerbaijan

Institution – Name


Oil and Gas Extraction Institution 

"Nariman, Narimanov"

Address
Baku 370082

Contact Person 
Nadir Asadov

Telephone – Fax – E-mail 
923267

Organisation that the Institution belongs to 


SOCAR

Offshore Drilling and Oil and Gas Extraction

Institute’s role
Oil and gas extraction

Brief description of activities


Platform pipelines of 80.6 km

127 Platform sites

52 Stationary platforms
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Caspian Sea Environment Programme

Questionnaire

Offshore Facilities

Name of offshore installation


Position


Owner/Operator
Nariman, Narimanov

Contact person and phone no.


Nadir Asadov

923267

Type (oil/gas/oil and gas)
oil and gas

Manned/unmanned
1653 persons

Built, year
19?

Production (1000 tonnes/year)


Oil: 356

Gas: 746250000 m3
Year:

1998

Transport type (Pipe, barge, tanker)
Pipeline

Landing site onshore
Sangachal Area

Production water discharge (1000 tonnes/year)
2.660

Oil concentration in discharge mg/l
No

Treatment of production water
Mechanical

Authority that has granted permit (if any)
State Ecological Committee

Year of permit (if any)
A3\K-84-151 1997

Limit for oil in discharge in permit (if any)

 State unit
0.05 mg/l

Remarks concerning production matters and permit
Facilities and equipment are outdated

Caspian Sea Environment Programme

Questionnaire

National Oil Related Institutions

Nation
Azerbaijan

Institution – Name
Oil and Gas Extraction Institution 

"Bulla Sea"

Address


Sahil Settlement

Baku 370083

Contact Person 
Beukala Orudjev

Telephone – Fax – E-mail 


926101

926206

Organisation that the Institution belongs to 
SOCAR

Institute’s role
Oil and gas extraction

Brief description of activities
Oil and gas extraction on oil fields of Bulla Sea and Aiyat Sea.
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Caspian Sea Environment Programme

Questionnaire

Offshore Facilities

Name of offshore installation


Position


Owner/Operator
Bulla More

Contact person and phone no.
Beukala Orudjev 

926101

Type (oil/gas/oil and gas)
oil and gas

Manned/unmanned
772 persons

Built, year
1993

Production (1000 tonnes/year)


Oil 124.521

Gas 760489000 m3
Year:

1998

Transport type (Pipe, barge, tanker)
Pipeline

Landing site onshore
Dashgil Area

Production water discharge (1000 tonnes/year)
2.400

Oil concentration in discharge mg/l
0.1

Treatment of production water
No

Authority that has granted permit (if any)
State Caspian Inspection

Year of permit (if any)
No. 1, 1998

Limit for oil in discharge in permit (if any)

 State unit
0,05 mg/l

Remarks concerning production matters and permit
Facilities and equipment are outdate

Caspian Sea Environment Programme

Questionnaire

National Oil Related Institutions

Nation
Azerbaijan

Institution – Name


Oil and Gas Extraction Institution 

"Gum Adasi"

Address


Gum Adasi

Baku 370068

Contact Person 
Vagif Ghusseynov

Telephone – Fax – E-mail 
725201

Organisation that the Institution belongs to 
SOCAR

Institute’s role
Oil and gas extraction

Brief description of activities


Oil and gas extraction on oil fields of Bahar, Zikh and Gousani.

Pipeline length 20.1 km

Pipeline sites 50

51 Stationary platforms

1 Base site
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Caspian Sea Environment Programme

Questionnaire

Offshore Facilities

Name of offshore installation


Position


Owner/Operator
Gum Adasi

Contact person and phone no.


Vagif Ghusseynov 

725201

Type (oil/gas/oil and gas)
oil and gas

Manned/unmanned
1682 persons

Built, year
1959

Production (1000 tonnes/year)


Oil 127.188

Gas 1617101000 m3
Year:

1998

Transport type (Pipe, barge, tanker)
Pipeline

Landing site onshore
Govsani Area

Production water discharge (1000 tonnes/year)
652.4

Oil concentration in discharge mg/l
0.8

Treatment of production water
Mechanical

Authority that has granted permit (if any)
State Caspian Inspection

Year of permit (if any)
Not given

Limit for oil in discharge in permit (if any)

 State unit


Remarks concerning production matters and permit
Facilities and equipment are outdate

Caspian Sea Environment Programme

Questionnaire

National Oil Related Institutions

Nation
Azerbaijan

Institution – Name


Oil and Gas Extraction Institution 

"Neft Dashlari"

Address


Neft Dashlari

Baku 370068

Contact Person 
A.A. Shirinzadeh

Telephone – Fax – E-mail 
730907

Organisation that the Institution belongs to 
SOCAR

Institute’s role
Oil and gas extraction

Brief description of activities
Oil and gas extraction on oil fields of Dashlari and Gryazevaya zopka

Pipeline length 51.791 km

Pipeline sites 138

7 Stationary platforms

4 Base sites

2 Piers
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Caspian Sea Environment Programme

Questionnaire

Offshore Facilities

Name of offshore installation


Position


Owner/Operator
Neft Dashlari

Contact person and phone no.
A.A. Shirinzadeh

730907

Type (oil/gas/oil and gas)
oil and gas

Manned/unmanned
1922 persons

Built, year
1949

Production (1000 tonnes/year)
Oil 762.617

Gas 46200000 m3
Year:

1998

Transport type (Pipe, barge, tanker)
Pipeline

Landing site onshore
Apsheron Bay, Dubendi Area

Production water discharge (1000 tonnes/year)
3304

Oil concentration in discharge mg/l
0.9

Treatment of production water
Mechanical

Authority that has granted permit (if any)
State Caspian Inspection

Year of permit (if any)
No. 8, 1998

Limit for oil in discharge in permit (if any)

 State unit
0.05 mg/l

Remarks concerning production matters and permit
Facilities and equipment are outdate

Caspian Sea Environment Programme

Questionnaire

National Oil Related Institutions

Nation
Azerbaijan

Institution – Name
Oil and Gas Extraction Institution 

"28 May"

Address


Chilov Island

Baku 370064

Contact Person 
Idris Rzabekov

Telephone – Fax – E-mail 


729876

730405

Organisation that the Institution belongs to 
SOCAR

Institute’s role
Oil and gas extraction

Brief description of activities


Oil and gas extraction on oil fields Chilov and Djanub.

Pipeline length 6.73 km

Pipeline sites 21

28 Stationary platforms

5 oil fields

1 Pier
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Caspian Sea Environment Programme

Questionnaire

Offshore Facilities

Name of offshore installation


Position


Owner/Operator
28 May

Contact person and phone no.


Idris Rzabekov 

729876

Type (oil/gas/oil and gas)
oil and gas

Manned/unmanned
1860 persons

Built, year
1971

Production (1000 tonnes/year)


Oil 5,961.811

Gas 1789114000 m3
Year:

1998

Transport type (Pipe, barge, tanker)
Pipeline

Landing site onshore
Dubendi, Karadag, Zira

Production water discharge (1000 tonnes/year)
57.2

Oil concentration in discharge mg/l
1.0

Treatment of production water
Mechanical

Authority that has granted permit (if any)
State Caspian Inspection

Year of permit (if any)
No. 2, 1998

Limit for oil in discharge in permit (if any)

 State unit
0.05 mg/l

Remarks concerning production matters and permit
Wastes go into the sea

Caspian Sea Environment Programme

Questionnaire

National Oil Contamination Prevention Legislation

Nation
Turkmenistan

Content of existing regulations on offshore oil exploitation with respect to protection of the Caspian Sea environment
Land Code (1990)

Law on Environmental Protection (1991)

Law on Strengthening of Responsibility for Environmental Violations (1991)

Law on Underground Resources (1992)

Law on State Protected Natural Areas (1992)

Sanitary Code (1992)

Law on Labour Protection (1993)

Law on 

Forest Code (1993)

Law on Environmental Audit (1995)

Law on Air Protection (1996)

Law on Protection and Rational Use of Fauna (1997)

Law on Hydrocarbon Resources (1997)

Content of planned regulations on offshore oil exploitation with respect to protection of the Caspian Sea environment.
Law on Wastes

Common Regulations for Exploration and Exploitation of Oil/Gas Fields of Turkmenistan (on the level of law)

KJE 4/98

Caspian Sea Environment Programme

Questionnaire

National Oil Related Institutions

Nation
Turkmenistan

Institution – Name
The Ministry of Oil/Gas Industry and Mineral Resources

Address
744000 Ashgabat, ul. Neytralny Turkmenistan 28

Contact Person 
Ovezredjepbay A. Arazov, Minister

Telephone – Fax – E-mail 
Tel: 99312/353531, fax: 99312/393821

Organisation that the Institution belongs to 
Cabinet of Ministers

Institute’s role
Co-ordination

Brief description of activities
General co-ordination and strategy elaboration for oil/gas industry development




Nation
Turkmenistan

Institution – Name
Competent Board for Use of Natural Hydrocarbon Resources attached to President of Turkmenistan

Address
744000 Ashgabat, ul. Azadi 53

Contact Person 
Ovezredjepbay A. Arazov, Executive Director

Telephone – Fax – E-mail 
Tel: 99312/350316, fax: 99312/350415

Organisation that the Institution belongs to 
Administration of The President of Turkmenistan

Institute’s role
Co-ordination

Brief description of activities
Juridical issues on Hydrocarbon Resources




Nation
Turkmenistan

Institution – Name
Turkmenneftgaz State Trading Corporation

Address
744000 Ashgabat, ul. Neytralny Turkmenistan 28

Contact Person 
Berdymurad R. Rejepov, State Minister, Head

Telephone – Fax – E-mail 
Tel: 99312/355894, fax: 99312/352728

Organisation that the Institution belongs to 
Cabinet of Ministers

Institute’s role
Production/Trading

Brief description of activities
Oil/gas production treatment and trading




Nation
Turkmenistan

Institution – Name
Turkmenneft State Concern

Address
745100 Nebitdag, pr. Makhtumkuli 49

Contact Person 
Saparmamed U. Valiyev, State Minister, Head

Telephone – Fax – E-mail 
Tel: 99312/511581

Organisation that the Institution belongs to 
Cabinet of Ministers

Institute’s role
Production

Brief description of activities
Oil resources exploration and exploitation




Nation
Turkmenistan

Institution – Name
Turkmenqaz State Concern

Address
744000 Ashgabat, ul. Molla Nepesa 1

Contact Person 
Guychnazar T. Tachnazarov, State Minister, Head

Telephone – Fax – E-mail 
Tel: 99312/355959, fax: 99312/353994

Organisation that the Institution belongs to 
Cabinet of Ministers

Institute’s role
Production

Brief description of activities
Natural Gas resources exploration and exploitation




Nation
Turkmenistan

Institution – Name
Turkmenneftqazstroy State Concern

Address
744000 Ashgabat, ul. Molla Nepesa 5

Contact Person 
Orazmurad Niyazaliyev, State Minister, Head

Telephone – Fax – E-mail 
Tel: 99312/355865

Organisation that the Institution belongs to 
Cabinet of Ministers

Institute’s role
Production

Brief description of activities
Construction and service for oil/gas industry

Caspian Sea Environment Programme

Questionnaire

Offshore Facilities

Name of offshore installation
Cheleken Joint Venture

Position


Owner/Operator
Paul King

Contact person and phone no.
U. Kasimov, tel: 4415582/306995

Type (oil/gas/oil and gas)
Oil/gas

Manned/unmanned
Manned

Built, year
1991

Production (1000 tonnes/year)
Oil – 135,500 t/y, gas – 160,000,000 m3

Transport type (Pipe, barge, tanker)
Pipeline

Landing site onshore
Terminal

Production water discharge 

(1000 tonnes/year)
428.3

Oil concentration in discharge mg/l
0.07

Treatment of production water
None

Authority that has granted permit (if any)
Kaspekokontrol Inspection within Ministry of Nature 

Year of permit (if any)
1999

Limit for oil in discharge in permit (if any)

 State unit


Remarks concerning production matters and permit
Wastewater is discharged to Aymen-Meshed artificial lake

APPENDIX V: Contacted organisations and persons

Prof. Agadjan G. Babaev

National Institute of Deserts

Ashgabat, Turkmenistan

Mr. Sergey Babaitsev

Chief of Representation in Turkmenistan

Emerol Ltd.

Dublin, Ireland

Bazarbajev, E. Head Engineer 

Monitoring Centre, 

Atyrau, Kazakhstan

Mr. Maarten Ghisler

IWACO - Baku Bay Oil Pollution Project

Baku, Azerbaijan

Mr. V.A. Glazovsky, Head of Environment Department

Ministry of Nature Use and Environment Protection

Ashgabat, Turkmenistan

Dr. Latifa Guseynova

Caspian Sea Department

Department of Ecology Committee

Ministry of Ecology

Baku, Azerbaijan

Dr. Memedali Ibragimov

Petronas Carigali Turkmenistan

Ashgabat, Turkmenistan

Mr. Antonio R. Ignacio, Manager

Petronas Carigali Turkmenistan

Ashgabat, Turkmenistan

Mr. Arif Islamzadeh, Proj. Manager

Environmental Rehabilitation of Sumgait

UNDP

Sumgait, Azerbaijan

Mr. Shain Z. Ismailov, Chief Engineer

State Oil Company of the Azerbaijan Republic

Neft Dashlary, Azerbaijan

Mrs. Elena Ivannikova, Natl Programme Officer

UNDP

Ashgabat, Turkmenistan

Mr. S.V. Kadyrov

Competent Body for Use of Hydrocarbon Resources at the President of Turkmenistan

Ashgabat, Turkmenistan.

Dr. Chary O. Muradov, Exec.Dir.

Consulting Center on Desertiification Combat,

NIDFF, Turkmenistan

Ashgabat, Turkmenistan

Dr. Baktyar Muradov, Reginal Coordinating Officer

PCU, Caspian Environment Programme.

Baku, Azerbaijan

Prof. O.A. Odekow

Turkmengeology State Company Scientific Research

Ashgabat, Turkmenistan

Dr. Brian Rodi

Senior Technical Advisor

Caspian Environmental Laboratory

Baku, Azerbaijan.

Mr. Agamakhmud A. Sirajev, Head of the department environmental, labour protection and safety, 

State Oil Company of the Azerbaijan Republic (SOCAR).

Baku, Azerbaijan.

Mr. Matthew Sommerville, Regional Manager Caspian

Briggs Marine Environmental Services,

Baku, Azerbaijan.

Mr. Einar Tresselt, Vice President, 

Azerbaijan International Operating Company (AIOC).

Baku, Azerbaijan.
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