Caspian Environment Programme

Oil Pollution 

2nd Phase Report

This report summarises the findings and plans of Oil Pollution Control Specialist Kurt Jensen at Regional Centre for Pollution Control after his visit to Baku and Ashkhabad 12-28 April 1999. 
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Oil exploration in the Caspian Sea
In 1996 the Caspian region produced 43 million tons of oil and 96 billion m3 of gas. By the year 2010 these figures are anticipated to increase to 138-194 million tons 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 Caspian Sea offshore Azerbaijan began in 1949, and annual production reached over 10 million tons by the late 1980s. Azeri offshore output fell to 7.5 million tons by 1997, and more than 80% was produced offshore /1/. In 1998 the production was ……. million tonnes (see table ..) 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 under 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/.

Turkmenistan owes the bulk of its oil reserves (approx. 200 million tons) to the South Caspian basin /1/.

A Joint Venture is developing an offshore block near Cheleken Peninsula. Production was reported at 0.4 million tons in 1998 increasing to 2.3 million tons by 2000 /1/. Another report, possibly including some land based production estimates the oil and gas condensate production at 3.1 million tons 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. The Kazak offshore oil production …?

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

Total transfers of crude oil and products across the Caspian were around 7 million tons in 1997 /1/.

Kazakhstan shipped an estimated 5 million tons in 1997 via three routes from the port of Aktau /1/.

Turkmenistan exported about 0.6-0.7 million tons shipped across the Caspian Sea from the port of Turkmenbashi /1/. In 1997 Azeri state oil company (SOCAR) reportedly shipped 0.5 million tons of petroleum products to the Russian port of Makhachkala and 1.5 million tons to Iran /1/.

Existing Oil Contamination

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

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 from these areas is most probably very high. Shallow gas deposits are also important sources of hydrocarbon contamination. In an area of the Caspian Sea a series of mud volcanoes exists on the ridge across. Gas charged sub-seabed sediments have been observed to occur. 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 estimating the actual 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/. It is probably not unrealistic to expect the natural sources of the Caspian Sea to be higher than this range. It is "guestimated" that the natural sources account for 20% of the total with a range of 10-60%.

Offshore Production

Several others /11/ estimate the total input from offshore production to the World Ocean in the range of 50-80 thousand tonnes/y. SOCAR (Azerbaijan State Oil Company) informs /2/ that the discharge of production water in 1996 was about 2 million m3. Questionnaires of this study reveal a discharge of 2.6 million tonnes. 

Table 1. Oil and gas production, discharge of production water and oil as reported by Azerbaijan operators for 1998.
1998
Oil Prod.
Gas Prod.
 Sewage
Conc.
Oil discharge


tonnes
1000 cubic metre
tonnes
mg/l
tonnes

Absheronneft
142.100
28.225
1.870.100
2,7
5,0

N. Narimanov
356.000
746.250
2.660
0
0,0

Bulla Sea
124.521
760.489
2.400
0,1
0,0

Gum Adasi
127.188
1.617.101.000
652.400
0,8
0,5

Neft Dashlary
762.617
46
3.304
0,9
0,0

28 May
5.961.811
1.789.114
57.200
1
0,1

Total
7.474.237
1.620.425.124
2.588.064

5,6

Generally, the oil fields off Azerbaijan have been exploited for a long period, and the oil pressure has dropped leaving a very low production of each well. To this is added a high water content of the produced oil and water mixture. To compensate this 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 reports 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.

[Accidental spills and spills due to 

It is not easy to judge what is right and what is wrong. It is either an indication of a poor control system or of an extremely poor utilisation of the oil resources. However, the reported levels of petroleum hydrocarbon in the waters of Baku Bay indicate an extremely high load whether this is due to natural sources or discharge from offshore production.]

Turkmenistan’s extraction of production water is estimated at 7 million tons/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 Kazakhstan.

Conclusively, the petroleum hydrocarbon spill from offshore production with the production water is estimated at xxxx tonnes per year with an estimated range of xx-xxxx.

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/.

Transportation

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. 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.

Total transfer of crude oils and products across the Caspian Sea were around 7 million tonnes in 1997. It 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.

Coastal refineries

Azerbaijan has two refineries: Azerneftyanadjag (capacity approx. 150 kb/d) and Azerneftyag (capacity approx. 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 /2/. The total content of petroleum hydrocarbon in this discharge is estimated at 200 tonnes/y /2/.  This estimate is strangely out of proportion with the information that the same refinery releases 30 thousand tonnes/y of non-volatile hydrocarbons to the atmosphere /2/. The Kazak refinery at Atyrau has a capacity of approx. 86 kb/d, and the Turkmen refinery at Turkmenbashi is estimated at a capacity of approx. 185 kb/d /1/. Though all refineries are under refurbishment, they are here estimated to discharge similar amounts relative to their capacity.

Direct Municipal Disharge

In 1995 the total amount of sewage in Azerbaijan was approximately 500 thousand m3 /4/.

Direct Urban Runoff

Rivers

12 billion m3 of contaminated sewage is discharged into the Caspian Sea annually, 95% of which comes from the Volga River /4/. If the sewage is anticipated to contain 12 mg/l of hydrocarbons, this gives an input of oil from Volga at approximately 140 thousands tons/year. The State Committee of the Russian Federation for Environmental Protection reports an input of 62-146 thousand tons/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 running through densely populated areas such as Volga of 200-900(/l, which 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. If the remaining rivers flowing into the Caspian Sea contain petroleum hydrocarbon in that range, this gives an additional input of 1-10 thousand tonnes/y. 

All in all the references makes it likely that the river input of petroleum hydrocarbons to the Caspian Sea is approximately 150.000 tonnes/y (60.000 - 230.000).

Atmosphere

According to /2/ the discharge of non-volatile petroleum hydrocarbons from the Azeri offshore installations in 1995 to the atmosphere amounted 511 thousand tons. This figure seems rather extreme. It is very difficult to imagine such a huge evaporation of non-volatile compounds.

If the estimated 511,000 tonnes/y is correct, the loss to the Atmosphere of the Caspian Sea from the offshore production in Azerbaijan amounts to seven and a half percent of the oil production. [Er det i virkeligheder kubikmeter både her og fra raffinaderier.]

Source
Tonnes/year
Range

Natural Sources (seepage, erosion)
20%
10-60%

Offshore Production
520?


Transportation
100
50-500

Coastal Refineries
46 (AZ) 10 (KZ) 22 (TU) = 76


Direct Municipal Discharge
30?


Direct Urban Runoff
?


Rivers
150.000 
60.000 - 230.000

Atmosphere
?


Total



Occurrence in water and sediment

The assessment of the level of petroleum hydrocarbons that are present in water, sediment and organisms from the Caspian Sea is difficult. The problems originate from the fact that in the past no adequate analytic method existed that could give consistent and reproducible results. It is difficult to compare the current "Total Oil" data with data published on the Caspian as the data previously reported are based on an infrared spectrophotometric method (IR), which is not ideal, as natural products (e.g. algal products from a bloom) are also detected /12/. The reports of hydrocarbon levels in the Caspian water and sediment are presumably all 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 far from direct sources 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 Ultraviolet Fluorescence spectrometri analysis (UVF) or Gas Chromatography (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.

Sediment
The results of analyses of sediments from Baku Bay show that it may contain up to 15,000 mg/kg of hydrocarbons (IR method) /2/. A recent baseline study off Apsheron peninsula in and around the Chriag 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/.

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 in 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/.

[Sammenlignenede referencer]

Water
The water concentration from Baku Bay amounts to 0.06-1.25 mg/l. Off a refinery even 12.75 mg/l is reported  (IR method) /2/. 

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 0.03-0.25 mg/l (IR) /2/.

As comparison the level of petroleum hydrocarbons in the water of the Baltic Sea varies between 0.2 and 9 (g/l in a long series of investigations (UVF) /3/.

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). These concentrations are similar to the background levels seen in the present survey. The concentrations in the present survey are similar to those reported for the English Channel (<0.3-14(g/l;). 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/. [Erstat evt. med egne referencer]. 

[Konklusion: det ser du som om vandet i det Kapiske hav ikke viser større tegn på udbredt olieforurening. Sedimentet kan have høje værdier lokalt. Det kan skyldes Seepage eller direkte udledninger].

Environmental Impacts

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 the offshore oil industry.

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/.
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Accomplished work
Date
Activity
Remarks

12 April
Travel CPH-BAK

Office work


13 April
Office work


14 April
Office work


15 April
Work at Azerbaijan International Operating Committee (AIOC)
Studying of EIA

16 April
Office work 

Meeting with Regional Coordinator (AZ)

Travel BAK-ASX


17 April
Meeting with Mr. V.A. Glazovsky, Ministry of Nature Protection (TM)


18 April



19 April
Meeting with ….Atemouradov (TM)

Meeting with Serdar V. Kadyrov, Competent Body for Use of Hydrocarbon Resources at the President of Turkmenistan.

Meeting with Prof. Director Agadjan G. Babaev, National Institute of Deserts, Flora and Fauna of Ministry of Nature of Turkmenistan, and Exec. Director Chary O. Muradov, Consulting Center on Desertification Combat, NIDFF, Turkmenistan.


20 April
Meeting with Sergey Babaitsev, Emerol ltd.

Meeting with Dr. I. Mamedali & Mr. A.R. Ignacio, Petronas Carigali, Turkmenistan.

Meeting with Prof. Director Odek Akchaevich, Turkmengeology State Company.

Meeting with National Programme Officer, Elena Ivannikova, United Nations Development Programme (UNDP).

Travel ASX-BAK


21 April



22 April



23 April



24 April



25 April



26 April



27 April



28 April



Work plans 

