Caspian Environment Programme

Offshore Oil Production

Inception 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 11-22 January 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/. 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 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.

Source
Thousand tons/year

Natural Sources (seepage, erosion)
?

Offshore production
511 (AZ) 

Offshore development
5 ?

Transportation
?

Atmosphere
?

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

Municipal discharges
30 ?

Industrial discharge
?

Urban runoff
?

Rivers
140 (Sewage) 62-146 /6/ (Volga)

Total


According to /2/ the discharge of non-volatile petroleum hydrocarbons from the Azeri offshore installations in 1995 amounted 511 thousand tons. 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.

The Azeri refineries Azerneftyanadjag (capacity approx. 150 kb/d) released 13 thousand tons of non-volatile oil in 1996 and Azerneftyag (capacity approx. 235 kb/d) 33 thousand tons /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.

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

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/. 

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/.

Occurrence

The results of analyses of sediments from Baku Bay show that it may contain up to 15000 mg/kg of hydrocarbons, and the water concentration amounts to 0.06-1.25 mg/l. Off a refinery even 12.75 mg/l is reported /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, and sediment concentration reaches 500-1500 mg/kg. Also in the Lenkorane coastal zone the level of petroleum hydrocarbons in the water varies between 0.05 and 1.4 mg/l and sediment concentrations may reach 200-1500 mg/kg /2/.

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

As comparison the level of petroleum hydrocarbons in the water of the Baltic Sea varies between 0.0002 and 0.009 mg/l in a long series of investigations, and the sediment concentrations reached 4100 mg/kg, and in one case close to an oil refinery 16000 mg/kg /3/.

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. In no of the analyses GC appears to have been used. 

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/.

Appendices

Interviewed

Dr. Latifa Guseynova

Caspian Sea Department

Department of Ecology Committee

Ministry of Ecology

Baku, Azerbaijan

Mr. Einar Tresselt, Vice President, 

Azerbaijan International Operating Company (AIOC).

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.

Dr. Baktyar Muradoc, Reginal Coordinating Officer

PCU, Caspian Environment Programme.

Baku, Azerbaijan.

Mr. Matthew Sommerville, Regional Manager Caspian

Briggs Marine Environmental Services,

Baku, Azerbaijan.

Dr. Brian Rodi

Senior Technical Advisor

Caspian Environmental Laboratory

Baku, Azerbaijan.
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Accomplished work

Date
Activity
Remarks

10 January 1999
Travel
Flight delayed 17 hours due to fog in Baku

11 January 1999
Travel


12 January 1999
Work at RCPC
Reading and planning

13 January 1999
Work at RCPC

Meeting with Dr. Latifa Guseynova as represent of

Caspian Sea Department

Department of Ecology Committee

Ministry of Ecology.

Meeting with Stuart Gunn.


14 January 1999
Work at RCPC

Meeting with Mr. Einar Tresselt, Vice President, Azerbaijan International Operating Company (AIOC).

Meeting with Mr. Agamakhmud A. Sirajev, Head of the department environmental, labour protection and safety, State Oil Company of the Azerbaijan Republic (SOCAR).


15 January 1999
Work at RCPC

Meeting with Stuart Gunn. at PCU.

Jenny Baer at RCPC.
Contact with Mr. John Ostergaard, Senior Advisor on Marine Pollution, International Maritime Organisation (IMO), London, UK.

16 January 1999
Site visit at Bulla-Denitz Oil Field Causeways.

Work in apartment.


18 January 1999
Work at RCPC

Meeting with Dr. Baktyar Muradoc, Reginal Coordinating Officer

PCU, Caspian Environment Programme.


19 January 1999
Meeting with Mr. Matthew Sommerville, Regional Manager Caspian

Briggs Marine Environmental Services.

Meeting with Dr. Brian Rodi

Senior Technical Advisor

Caspian Environmental Laboratory.



Meeting with Hans Hampel & Jenny Baer ERM/LI, and Heinrich Anders GOPA
Planning of Joint Venture activities

Work plans 

Local expert input

(BEFORE APRIL additional to questionnaires)

1. Azerbaijan:

2. Check translation of units in Sections and Tables including oil in reports /2/ and /8/.

3. AETC  (Consultants, Caroline): Get report from Oil Spill Conference.

4. How large is transport of oil with tanker ships out of Azeri Caspian harbours and offshore installations

1. Kazakhstan:

2. How much oil Tons/year id discharged from Kazak offshore oil production in Caspian Sea

3. How much oil is produced offshore in Kazakhstan in Caspian Sea

4. How much oil is discharged from Kazak Oil refineries into Caspian Sea

5. How large is production of oil products at Kazak oil refineries at Caspian coast.

6. How large is transport of oil with tanker ships out of Kazak Caspian harbours and offshore installations

1. Russia:

2. Is any Russian offshore production of oil and gas planned to be initiated before 2002. If yes how large production.

3. How much oil is discharged from Russian Oil refineries into Caspian Sea

4. How large is production of oil products at Russian oil refineries at Caspian coast.

5. How large is transport of oil with tanker ships out of Kazak Caspian harbours and offshore installations

6. What is the annual water flow from Volga into the Caspian Sea.

7. What is the oil content of the river water in Volga at the mouth into Caspian Sea.

1. Turkmenistan: 

2. How much oil Tons/year id discharged from Turkmen offshore oil production in Caspian Sea

3. How much oil is produced offshore in Turkmenistan in Caspian Sea

4. How much oil is discharged from Turkmen Oil refineries into Caspian Sea

5. How large is production of oil products at Turkmen oil refinery

6. How large is transport of oil with tanker ships out of Turkmen Caspian harbours and offshore installations

April fielding

Visits to be arranged:

Kazakhstan:

1. Kazakoil
Mr. Kazym Lepesov (Senior Ecology Expert) or Mr. Akzam Kudranov (Deputy Dir.)

2. Institute of Ecology and Sustainable Development
Dir. Shabanova Ludmila Vladimirovna

3. Offshore Kazakhstan International Operating Company (OKIOC)
Senior Consultant Gordon Beattie

4. Ministry of Ecology and Natural Resources 
Min. Dr. Serikbek Daukeyev or or Mr. Murat H. Musatev (Vice Min.) or Mr. Vakit Kirembulov (Chairman of Committee for Environmental Protection)

Turkmenistan:

1. Turkmeneft
Environmental officer

2. Ministry of Natural Resources and Environmental Protection 
Dr. Khabibula Atamuradov (Dep. Min.)

3. Petronas

John Peck (Man. Dir.)

Russia:

None
Managed by correspondence/phone

Preliminary time table

Period
Place
Remarks





10-11 April
Travel
CPH-BAK

12-16 April
Baku
Reading/preparing

16-17 April
Travel
BAK-ALM

17-22 April
Kazakhstan
Visits/interviews

22-23 April
Travel
ALM-ASC

23-26 April
Turkmenistan
Visits/interviews

26-27 April
Travel
ASC-BAK

27-30 April
Baku
Reporting

1-2 May
Travel
BAK-CPH





6-26 June
Baku 
Reporting

Questionnaires

The following questionnaires have been handed to RCPC (L. Guseynova) with the purpose of having them filled-in before April 1999:

Caspian Sea Environment Programme

Questionnaire

National Oil Contamination Prevention Legislation

Nation




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




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




KJE 4/98

Caspian Sea Environment Programme

Questionnaire

National Oil Related Institutions

Nation




Institution – Name




Address




Contact Person 




Telephone – Fax – E-mail 




Organisation that the Institution belongs to 




Institute’s role




Brief description of activities




KJE 3/98

Caspian Sea Environment Programme

Questionnaire

Offshore Facilities

Name of offshore installation




Position




Owner/Operator




Contact person and phone no.




Type (oil/gas/oil and gas)




Manned/unmanned




Built, year




Production (1000 tonnes/year)



Year:

Transport type (Pipe, barge, tanker)




Landing site onshore




Production water discharge (1000 tonnes/year)


Oil concentration in discharge mg/l




Treatment of production water




Authority that has granted permit (if any)




Year of permit (if any)




Limit for oil in discharge in permit (if any)

 State unit


Remarks concerning production matters and permit




Caspian Sea Environment Programme

Regional Centre for Pollution Control

Offshore Oil Production

Terms of Reference

12 January 1999
Introduction
The Caspian Sea suffers from severe environmental problems caused by surface level fluctuations and direct pollution problems. One of the main environmental problems of the Caspian Sea emerges from pollution related to oil exploitation. 

The Commission of the European Communities has initiated the project: “Caspian Environment Programme: Facilitating Thematic Scientific Advisory Groups in Azerbaijan, Kazakstan, Russia and Turkmenistan”. One of the tasks of the project is to support the establishment of the Pollution Control Centre in Baku, Azerbaijan.

The project shall amongst others prepare a Trans-boundary Diagnostic Analysis (TDA) setting out the trans-boundary cause and effects of environmental degradation. It shall set out the requirements for environmental regeneration and planning its implementation; establish an effective system of contaminant monitoring; and identify Priority Investment Projects (PIP), which would be implemented at an early stage to provide techniques, and tackle the most acute problems.

The present component of the project deals with the problems to the environment of the Caspian Sea that are caused by the offshore exploitation of oil in the region.

Objectives

· The immediate objective of the activity is with respect to problems related to the offshore exploitation of oil to carry out 

· collection of data and the analytical work that is needed for to support the TDA,

· contribute to the preparation of the TDA

· carry out a rapid assessment of priority investments

Outputs

· The outputs of the task shall be in the form of a report that describes the environmental problems relating to caused by the offshore exploitation of oil, and contains the following elements:

· information gathering: how and where have data been obtained

· additional data measurement: how and where has additional data been obtained

· review of state of the environment: information based on analysis of obtained data to be supplied to the TDA

· plans for environmental improvement and abatement and reduction: contributions to PIP

Activities

Data collection

The study shall:

· Identify relevant institutions, organisations, agencies and companies that can provide information on oil exploitation in the region. Prepare a brief description of each institution, its role, activities and contact lines.

· Review available, relevant notes, reports, etc. containing information on oil exploitation, oil production, oil spills and other pollution events related to the offshore activities.

· Collect information on environmental characteristics of offshore oil exploitation installations.

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

· Site visits in order to elucidate the risk for and extent of the present oil contamination.

Analyses

The information shall form the basis for the contribution to the Trans-boundary Diagnostic Analysis (TDA). It shall be accomplished in accordance with the overall Terms of Reference for the whole project, and deal with aspect relating to offshore oil exploitation. The TDA shall include an assessment of the existing extent of oil contamination, and the risk for future oil pollution incidents. Furthermore, it shall evaluate the possible environmental impacts for the Caspian Sea Region.

Secondly, the information shall form the basis for the contribution to the Priority Investment Projects (PIP). It shall be accomplished in accordance with the overall Terms of Reference for the whole project, and deal with aspect relating to offshore oil exploitation. The PIP shall include an assessment and description of the benefit for the Caspian Sea Region related to the estimated investment costs.

Report

The report shall describe the results of the data collection and the analyses.

· If the obtained information allows, it shall include

· a map of offshore oil exploitation facilities, 

· a map of oil spill incidents

· a map of vulnerable areas

The report shall be prepared in 3 copies in English.

Organisation and Timetable

Staffing

Senior expert in oil pollution – 6 man-weeks

Local experts in oil pollution – 12 man-weeks

Timetable


Oct.-Nov 98
Jan.99
Feb.99
Mar.99
Apr.99
May 99


June 99

Senior expert
#
((


(((
#
(((

Local experts


xxx
Xxx
xxx
Xxx
Xxx

xxxx: 
Part time, NIS

(((: 
Full time, NIS

###:
Part time, DK

Expenses

Travel (international)

3 x Copenhagen-Baku

Travel (inter-NIS)


1 x Roundtrip

Per Diem, senior exp.

56 days

Per Diem, local exp.

56 days

Accommodation, senior exp.

40 days

Accommodation, local exp.

10 days (round trip)

Local transport

1
2

