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Elimination of Niger Delta Flare Emissions – Are Associated Gas 
Producers Meeting Flare-Out Target Dates? 

 
 

1.  Executive Summary      
 
Nigeria has established an informal policy to terminate associated gas (AG) flaring by 2008.  
Approximately 1.5 billion cubic feet per day (bcfd) of AG is currently flared in the Niger Delta 
region. The amount of AG being flared does appear to be in decline as major producers move 
forward with major AG sales and reinjection projects.   
 
Major AG flare reduction projects do appear to be proceeding more or less on schedule.  None of 
the five major producers are currently expressing concern about their ability to meet the 2008 
flare-out target.  Agip has indicated that it has attained flare-out.  ExxonMobil, ChevronTexaco, 
and Elf indicate they will reach flare-out by 2006.  Shell has encountered delays in completing 
individual gas gathering projects, such as Cawthorne Channel which is currently over a year 
behind schedule due to compressor design problems,1 though it does not appear these delays will 
not materially impact the 2008 flare-out target at this time. 
 
The development of viable commercial sales outlets for AG in the Niger Delta, principally the 
tremendous expansion of the NLNG plant from an 800 million cubic feet per day (mmcfd) base 
project (Trains 1&2) to a 2,500 mmcfd facility by 2007 (Trains 3-6), has been the primary driver 
behind Shell’s elaborate AG gathering infrastructure development effort.  AG gathering, 
compression, and transport systems are economic in the context of converting the AG into LNG.  
The company has also stated it will shut-in production by 2008 in fields where the collection or 
reinjection of AG would not be economical.  Shell appears to be on target to reach the 2008 
flare-out date.  One question that remains to be answered is why Shell is indicating a 50 to 100 
mmcfd “heel” of AG flaring after the 2008 flare-out date. 
 
The lack of a definitive 2008 deadline against AG flaring by the Nigerian government is a 
concern.  It does leave the door open for the producing companies to extend the flare-out 
deadline without suffering any official repercussions.  A potential solution to this concern, 
assuming no official action is taken by the Nigerian government, is to request the producers 
contract for audits of their flare-down programs and that these audits are made public.  
Alternatively, infrared satellite images of the Niger Delta can be purchased to corroborate 
whether flare-out is occurring. 

                                                 
1 Alexander’s Oil & Gas Connections, Shell commences expansion of Bonny NAG plant, volume 9, issue #25 – 
Wednesday, December 22, 2004. 
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2. Flaring of Associated Gas in Niger Delta - Review 
 
Nigeria presently has more than 250 oil and gas fields of which some 120 fields are producing.2  
The production industry is centered in the Niger Delta region of the country.  Nigeria’s proven 
reserves stand at over 32 billion barrels of oil from its onshore, coastal/swamp, deep and ultra-
deep offshore areas.  The country has proven natural gas reserves 124 trillion cubic feet (tcf) 
with recoverable gas reserves of 45 tcf ranking Nigeria as the ninth largest producer in the world. 
Current oil company projections show an increase in the oil production level from the current 
level of approximately 2 million barrels per day (mbpd) to 3 mbpd by 2010.3   
 
Most of the current oil and gas exploration in Nigeria is focused offshore.  Fifty-seven percent of 
Nigeria’s gas production, or 2.6 billion cubic feet per day (bcfd) is from offshore wells.4  Ninety 
percent of the discoveries made in the last five years have been offshore, and nearly half of these 
have been in deep water.5 
 
The Nigerian government has instructed all oil producers that gas flaring must cease by 2008.6  
In 2000 Nigerian gas production amounted to around 4.6 bcfd with as much as approximately 55 
percent being flared or as high as 2.5 bcfd, and the balance split between reinjection, NLNG 
feedstock, internal fuel usage, and a small percentage marketed as liquefied petroleum gas 
(LPG).7  The Nigerian government estimates that the flaring of 2.5 bcfd represents an economic 
loss of $2.5 billion/yr. 
 
Nigerian crude oil production averaged 2.1 million barrels per day (bbl/d) in 2003.  In June 2004, 
Nigeria's OPEC crude oil production quota was raised to 2.14 million bbl/d as of August 1, 2004, 
as part of OPEC's two-stage plan to increase production in the face of record-high crude oil 
prices.8  Shell estimated production at 2.2 million bbl/d in 2001,9 indicating oil production has 
been reasonably steady over the last several years at slightly above 2 million bbl/d.  Shell has 
consistently estimated the production rate of AG over the years at about 1,000 standard cubic 
feet per barrel (scf/bbl) of oil produced.10  In 2001 Shell Nigeria estimated that 17 percent of the 
AG produced by the company is reinjected, 33 percent is used commercially, and 50 percent is 
flared.11  However, the Shell Nigeria AG utilization plan shown in Figure 1 indicates virtually 
100 percent of the AG was flared in 2000, while approximately 80 percent was flared in 2001.  

                                                 
2 UK Trade & Investment, Oil, Gas, Refining & Petrochemical (Plant Design & Construction) Market in Nigeria, 
http://www.trade.uktradeinvest.gov.uk/oilandgas/nigeria/profile/overview.shtml 
3 World Bank Energy Section Management Assistance Programme, Nigeria Strategic Gas Plan, Report 279/04, 
February 2004, p. 30. 
4 Ibid, p. 29. 
5 Ibid, p. 25. 
6 Ibid, p. 57. 
7 Ibid, p. 13. 
8 U.S. DOE EIA August 2004 Nigeria brief at http://www.eia.doe.gov/emeu/cabs/nigeria.html  
9 Basil Omiyi, Shell Nigeria, Shell Nigeria Corporate Strategy for Eliminating Gas Flaring, Seminar on Gas Flaring 
and Poverty, Oslo, June 2001. 
10 Shell Nigeria website, as of January 9, 2005, webpage titled, “Nigeria’s gas potential”. 
11 Basil Omiyi, Shell Nigeria, Shell Nigeria Corporate Strategy for Eliminating Gas Flaring, Seminar on Gas 
Flaring and Poverty, Oslo, June 2001. 
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During the 2000-2010 timeframe Shell is projecting a rapid increase in AG production, so data 
on absolute AG flaring quantity is the critical indicator, not the “percent flared” value. 
 

Figure 1.  Shell Nigeria Projection of AG Flaring Decline, 2000-201012 

 
 
 
Figure 1 does not anticipate the operation of NLNG Trains 4, 5, and 6, which will add nearly 
1,700 mmcfd of AG gas sales capacity.  Shell has supply rights to 70 percent of the capacity for 
Trains 4, 5, and 6. 
 
Shell indicates the company has installed AG flow meters on all flow stations, so the company is 
in a position to corroborate with a high degree of accuracy the amount of gas currently being 
flared (cite). The 1,000 scf/bbl figure may be accurate, however is does contrast with information 
provided in a 1983 World Bank assessment of AG utilization options.13 The report states: 
 

Oil and gas occur in a large number of small, widely-scattered reservoirs in the highly-faulted 
and swampy Niger Delta.  The average reserves per field are modest at about 210 bcf of 
associated gas (AG). Approximately ¾ of the AG reserves in the Niger Delta are gas cap 
reserves.  The quantity of AG produced is directly related to the volume of crude oil produced, 
with the (1983) average gas/oil ratio being about 1,200 standard cubic feet per barrel (SCF/bbl).  
This gas/oil ratio would tend to rise with time, as the cumulative gas/oil ratio on the basis of 
proved ultimate recoveries in about 2,700 BCF/bbl.  By comparison, the cumulative produced 
gas/oil ratio at the end of 1981 was only about 980 SCF/bbl.  It appears likely that, in time, the 
gas cap will diffuse throughout the oil zone and be produced together with the oil and solution 
gas.  If this happens, AG production should rise considerably in the future, which could lead to 
more flaring. 
                                                 
12 Ibid. 
13 World Bank Report No. 4440-UNI, Nigeria: Issues and Options in the Energy Sector, August 1983, p. 52. 



 

E-Tech International 1/15/2005 4 

One straightforward method of corroborating that Shell’s gas/oil ratio has remained relatively 
constant over the decades is to request Shell provide AG flowrate information for each of Shell’s 
86 flow stations in the Niger Delta.   
 
According to the NLNG website, the AG flaring rate (cerca 2002) was 2.5 bcfd.  The NLNG 
website states:14  
 

The two-train base (NLNG) project can process associated gas in quantities up to 40% of its 
feedstock. When the LPG processing facilities associated with the third train are completed in 
2003, all three trains will have the flexibility of utilizing 100% associated gas feedstock and as a 
result, will reduce the flaring of gas in Nigeria, estimated to be around 2.5 billion standard cubic 
feet daily. In 1998, Nigeria flared 21 bcm of Associated Gas (AG) which accounted for about 
20% of the world's gas flaring estimates that year and 38% among OPEC member countries.  

Nigeria's total annual crude oil production is accompanied by associated gas of about 40 bcm 
per annum, of which 80% is flared. With changes in government gas policies and introduction of 
various incentives to promote gas utilization coupled with the government's 'flare-out' target 
of 2008, a number of domestic and export gas projects are at different stages of development in 
the country.  

A flaring rate of 2.5 bcfd seems to be the best consensus upper-end estimate for 2002.  Shell’s 
AG flare rate has dropped from approximately 1,000 mmcfd to approximately 600 mmcfd from 
2000 to 2004 assuming the projections shown in Figure 1 remain relatively accurate.   Given 
Shell is on a more extended flare-out schedule than the other major Nigeria producers, it is 
probably reasonable to assume that the other companies have at least matched the absolute 
reduction of 40 percent achieved by Shell from 2000 to 2004.  That would give an upper end 
2004 AG flare rate of approximately 1.5 bcfd for the industry as a whole. 
 
A number of major flare-out projects will become operational throughout the 2005-2007 period, 
in theory leading to near flare-out by 2008.  Specific projects are discussed in the following 
sections.  All five companies/joint ventures shown in Table 1 have stated verbally to the World 
Bank their commitment that there will be no routine flaring in any new oil or gas fields they 
develop in Nigeria.15  This will be accomplished by putting the AG to use to maintain optimum 
oil production rates, via AG re-injection, or the AG will be sold as LNG feedstock or domestic 
powerplant/industry fuel.   
 
It is worth noting that the past practice of over-producing Niger Delta fields early in the life of 
the field to maximize return-on-investment (ROI) resulted in premature water and or gas 
breakthrough and prematurely ended the productive life of reservoir.  Re-injecting gas to 
maintain optimal reservoir hydraulics from the beginning would have enhanced production from 
fields and ensured optimal long-term reservoir productivity.16 

                                                 
14 http://www.nigerialng.com/NLNG/The+Environment/  
15 Telephone conversation between Bill Powers and Mourad Belguedj of World Bank, September 1, 2004. 
16 A.S. Ezeudembah, NAOC, Gas Utilization in Nigeria: Overview on Gas Reinjection Prospects for Pressure 
Maintenance and Underground Storage, Society of Petroleum Engineers Paper No. 013924, 1985. 
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3. Status of Oil Company Progress Toward Ending Flaring 
 
Five oil companies, Shell, ChevronTexaco, ExxonMobil, Agip (NAOC) and Elf (Total), produce 
virtually all of Nigeria’s oil and gas production.  Figures 2, 3, and 5 show the location of the oil 
leases controlled by these companies.  The intensity of flaring in the Niger Delta in 1992 and 
2002 is shown via satellite imagery in Figure 4.   
 
The oil and gas production rates of the major producers, and the estimated quantity of AG flared 
in 2004, are shown in Table 1. 
 

Table 1. Oil and Gas Production Rates of Oil Majors in Nigeriaa 
 

Company Oil 
output  
(bpd) 

Total gas 
output  

 
(mmcfd) 

AG total 
 
 

(mmcfd)

AG sold/ 
reinjected 

 
(mmcfd) 

AG 
flared  

 
(mmcfd) 

 Estimated 
supply 

allocation to  
NLNG 

(mmcfd) 
Shell Petroleum 
Development Co. 

950,000 1,900 1,600 200b 600b 700f,g 

ChevronTexaco 
Nigeria 

500,000 640 640 285c 355 0 

ExxonMobil 
Nigeria 

500,000 1,200 740 0 450d 0 

Nigerian Agip Oil 
Co. (NAOC) 

120,000 1,000 460 70 0e 390h 

Elf/Total 
 

120,000 400 175 175 ? 260f 

Note (a):  World Bank Energy Section Management Assistance Programme, Nigeria Strategic Gas Plan, Report 279/04, February 2004, Tables 
 A.3.2 and A.3.3, 2002 estimate, pp. 177-181. 
Note (b):   See Figure 1. 
Note (c):   The Escravos Gas Project (EGP-1) started operation in 1997 and processes 165 mmcfd supplied to the domestic market by pipeline.  
 EPG-2 began operation in 2000 and increased overall output to 285 mmcfd of AG.  The planned third phase (EGP-3) will add 395 
 mmcfd of capacity and is targeted for completion in late 2007.  Source: ChevronTexaco,  Nigeria Fact Sheet, 2004.  
 http://www.chevrontexaco.com/operations/docs/nigeria.pdf 
Note (d):   ExxonMobil will complete $1.7 billion enhanced oil recovery gas reinjection project in 2006 that will eliminate flaring from its 
 Nigeria operations.  Source: Alexander’s Gas & Oil Connections, Vol. 8, Issue 15 -  Friday, August 8, 2003.  Total AG produced in 
 2002 (740 mmcfd) multiplied by 0.6 (Shell reduction AG flare 2000 to 2004) to questimate AG flared in 2004. 
Note (e):   NAOC states it is only selling 10 mmcfd equivalent from its natural gas liquids (NGL) plant, 40% of production, and flaring the 
 remaindering 15 mmcfd due to lack of local markets. Alexander’s Oil & Gas Connections, Nigerian Agip seeks export market for gas 
 to end flarings, Vol. 6, Issue #22 – Wednesday, November 21, 2001, www.gasandoil.com/goc/company/cnal4712.htm.  
Note (f):   NLNG currently has the capacity to process up to 1,300 mmcfd (Trains 1, 2, and 3).   Shell owns half of the joint venture component 
 owned by producing oil companies (Shell, NAOC, Elf/Total) and has supply rights to 53% of the gas supplied  to NLNG Trains 1, 2, 
 and 3.  Shell will has supply rights to 70% of the capacity for  Trains 4, 5, and 6, which come online in 2005/07 (cite).   Trains 4, 5, 
and 6  will add 1,900 mmcfd of additional capacity. 
Note (g) The Nigeria Strategic Gas Plan, Table A.3.3, indicates only 300 mmcfd of Shell’s total estimated gas production in 2002 is non-AG.  
 This 300 mmcfd production is equally split between East and West onshore production fields.  However, the 2003 Shell Nigeria 
 annual report indicates Shell sold nearly 1,000 mmcfd of non-AG.   There is a discrepancy in one or both of the data sets. 
Note (h):   See Figure 9. 
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5.  Major AG Sales Infrastructure Projects Intended to Reduce/ 
 Eliminate Flaring 
 
The flare-out roadmap being followed by each of the major producers in the Niger Delta is 
described in Table 2.  Table 2 compares three sources of information regarding the scope of the 
flare-out program: 1) Nigeria Oil Handbook and Review 2002, 11th Edition, 2) Nigeria National 
Petroleum Corporation, Presentation on Flare-Out Program, November 10, 2004, Abuja, Nigeria, 
and 3) individual company/joint venture information on the flare-out program strategies.  Based 
on available information it appears the five major companies/joint ventures in Nigeria are 
generally on track to have the tools in place to eliminate flaring of AG by 2008.   
 
Shell has by far the most complex AG flare-out program strategy.  An overview description of 
the Shell flare-out program is provided in the following paragraphs. 
 
Shell completed the Offshore Gas Gathering System (OGGS), which originates in the Western 
Area off Forcados, to supply AG and NAG to the NLNG plant in December 2003 (36-inch 
pipeline with 1,200 mmcfd capacity).  The company has developed AG gathering “nodes” based 
on a dozen geographic collection areas in the Niger Delta.  Figures 6 and 7 show the AG 
gathering nodes for each Shell production sector and the infrastructure to move the AG to a sales 
point.  According to Shell, the commissioning of the OGGS now allows getting West Area AG 
to the NLNG plant at Bonny Island.  The Eastern Gas Gathering System (EGGS) will be 
operational by 2007/2008 to move AG from the Soku zone in the East Area to the NLNG plant.  
In addition, the West Africa Gas Pipeline is under construction and is expected to be operational 
by the end of 2005.   The WAGP will allow a limited amount of additional AG to be supplied 
from the Western Area to WAGP customers. 

An August 30, 2004 article titled “Shell Plans $9bn Five-Year Investment” states: 17   

Mr. Chris Finlayson will assume the position of Chief Executive Officer of Shell Exploration 
and Production (Shell EP) in Africa with effect from October 1, 2004. He will be succeeded 
as head of the Nigerian operations by Mr. Basil Omiyi, a Nigerian.  According to Finlayson, 
oil and gas production remains the heart of the company's business. "The aspirations of the 
Federal Government and the current favourable oil price environment both represent unique 
opportunities for the industry to grow," he said.  Projects that will benefit from the 
investment include, the NLNG Train Six, Soku gas plant expansion, Offshore Gas Gathering 
System (OGGS) and the Bonga Southwest deepwater field with capacity of 145,000 barrels 
per day (bpd). 

Also speaking at the occasion, the SPDC managing director designate, Omiyi, said he would 
on assumption of duty on September 1, this year, be leading a new team that would deliver 
on Shell's commitment as operator of the NNPC/Shell/Total/Agip Joint Venture. The 
immediate focus of the team, according to Omiyi, will be to reposition the business to be able 
to deliver real value to stakeholders, achieve a gas flare down by 2008, pay more attention to 

                                                 
17 AllAfrica.com, Shell Plans $9bn Five-Year Investment, http://allafrica.com/stories/200408300106.html, August 
30, 2004. 
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sustainable community development and work closely with the government to eradicate 
criminality in the oil producing areas, especially oil theft. Shell said it was currently losing 
on the average, 50,000 barrels per day (bpd) to crude theft. "We will therefore continue to 
depend on governments at local, state and federal levels, as well as community leaders to 
address the situation. The challenges posed by SPDC's importance to the national economy 
and the sensitivities surrounding oil and gas production mean there has never been and 
would never be a dull moment for us," he said.  

ChevronTexaco’s AG gathering pipeline route is shown in Figure 8.  A schematic of the Agip 
flare-down program in provided in Figure 9.  Figures 10 and 11 detail Shell’s flow station 
locations in the East Area and the AG gathering plan for these flow stations.  Figure 12 charts the 
expected decline in AG flaring for twelve East Area production zones operated by Shell in the 
East Area.  Finally, Figure 13 is a detailed flow diagram of how AG will compressed and 
transported from the Cawthorne Channel AG gathering node. 



 

 

Table 2.  Description of AG Flare-Out Strategies by Company 
 

Company Nigeria Handbook and 
Review, 11th Edition, 

2002 

NNPC Presentation, November 
2004, Abuja Conference 

Company descriptions of flare-out 
programs, 2004 

[Shell Nigeria website, “Flares out by 2008”]  
Shell Nigeria Flare-out target is 2008: 

No details provided, other than 
expansion of the NLNG plant 
is the principal avenue to be 
used by Shell Nigeria to 
monetize AG. 

1.  Offshore Gas Gathering System  
 (OGGS) – completed Dec 2003. 
2.  Crawford Channel AG Gathering – 
 supply 210 mmcfd of AG to NLNG 
 Train 3, project 95% complete. 
3.  Forcados-Yokri AG Gathering – send 
 110 mmcfd AG to NLNG via OGGS, 
 project 80% complete. 
4.  Afam Power – utilize 250 mmcfd  to 
 increase power generation from 200 
 MW to 950 MW. 
5.  South Swamp – gather 120 mmcfd of 
 AG, export to NLNG via OGGS, 
 target completion date Dec 2005. 
6.  Odidi Gas Link Pipeline – link Odidi 
 to Forcados-Yokri Project. 
7.  Eastern Gas Gathering System 
 (EGGS) Phase 1 – move Soku AG to 
 NLNG Trains 4&5. 
8.  Gbaran/Ubie Integrated Project – 
 deliver 1,000 mmcfd AG/NAG to 
 NLNG Trains 4, 5, 6 by 2008. 

Over several years, SPDC has developed gas 
gathering modules based on geographic 
catchment areas.  By 2008, all SPDC flow 
stations and processing facilities will be 
provided with equipment to harness their AG. 
 
Operational AG gathering projects: 

• Soku Gas Project – 200 mmcfd 
• Obigbo North AG Gathering 
• Odidi Project 
• Cawthorne Channel Project 
• Forcados-Yokri Project 
• South Forcados Project 
• Belema Project 
• Great Ughelli Project 
• Otumara Gas Gathering Project 
• Oguta Gas Gathering Project 
• Gbaran/Ubie Project 

 

ChevronTexaco 
Nigeria 

Flare-out target is 2006: 
Planned projects are Escravos 
Gas Project Phase 2 and 
Phase 3 (GTL project using 
gas from Phase 2 plant). 

1.  Escravos Gas Project Phase 3 – 
 utilize 250 mmcfd AG commingled 
 with 140 mmcfd NAG for liquid 
 extraction. 
2. West Africa Gas Pipeline – joint 
 venture with Shell, under 
 construction, online late 2005.  

ChevronTexaco should have enough 
productive outlets for its current production of 
800 mmcfd of AG by late 2007 if the WAGP 
and EGP-3 are completed on schedule.        
E-Tech note:  ChevronTexaco has suggested 
that using NAG might be a more profitable 
approach than AG in the WAGP, potentially 
undercutting a primary stated goal of the 
WAGP (convert flared AG to powerplant 
fuel).18 

                                                 
18 John H. Shinn – ChevronTexaco, Example Potential CDM Projects and Complications: Gas Re-Injection and Utilization, IPIECA Workshop on Reporting, CDM 
and JI, March 2004, p. 10. 



 

 

 
Table 2.  Description of AG Flare-Out Strategies by Company (continued) 

 

Company Nigeria Handbook and 
Review, 11th Edition, 

2002 

NNPC Presentation, November 
2004, Abuja Conference 

Company descriptions of flare-out 
programs, 2004 

[Shell Nigeria website, “Flares out by 2008”]  
ExxonMobil Flare-out target date is 2004: 

1.  East Area Gas Project 
 (EAGP) – will gather all gas 
 produced in OML 67 for 
 reinjection and storage. 
2.  Extract NGL prior to AG 
 reinjection and storage. 

1.  East Area Project - arrest reservoir 
 oil production decline via reinjection, 
 strip out NGL prior to reinjection. 
2.  Qua Iboe Terminal (QIT) Gas Project 
 – up to 50 mmcfd AG processed for 
 NGL by late 2007. 

Most of ExxonMobil’s production is from 
shallow water offshore fields in East Area.19  
ExxonMobil has indicated it is on schedule to 
end flaring in 2006.   
 

Agip (NOAC) Flare-out target date is 2004: 
Gas markets include NLNG 
Train 5 through Okrika, NGL to 
Eleme, IPP (powerplant) at 
Kwale, and reinjection/gas 
cycling.  Complete gas 
gathering in Oshie and Ebocha 
with new turbo compressor to 
reach 400 mmcfd injection. 

Flare-out target date is 2006: 
1. NLNG – supply additional 164 
 mmcfd AG to Train 3 
2. Swamp Area Gas Utilization – supply 
 AG to NLNG Trains 4&5 
3. Idu Gas Revamping – send AG to 
 NLNG Trains 4&5 
4. Kwale/Okpai IPP – use 80 mmcfd to 
 generate 450 MW 

NAOC has installed gas gathering systems for 
two production areas (Oshie and Ebocha) to 
supply AG to the NLNG plant.  The joint 
venture has installed an AG reinjection 
system to enhance oil recovery at its Obiafu-
Obrikom field.  NAOC has completed the 
Kwale Region 480 MW power plant, expected 
to utilize approximately 80 mmcfd of AG 
starting in 2005. 

Elf (Total) Flare-out target is 2006: 
Projects include Amenam/ 
Kpono, Ofon (Phase 2), and 
four integrated oil/gas projects. 

Amenam/Kpono Oil/Gas Export  Project 
– supply gas to NLNG Trains 4&5. 

Elf/Total indicates the consortium will reinject 
all AG not immediately saleable to the NLNG 
plant from the consortium’s new offshore 
Amenam field in 2003, and will reinject AG 
that is currently being flared in the adjacent 
Ofon and Odudu fields in 2005.20    
 

 

                                                 
19 http://www.nigerianoil-gas.com/upstream/joint_venture_companies.htm#MOBIL  
20 Total, Greenhouse Gases – Exploration and Production, September 2004, 
http://www.total.com/ho/en/library/finance/pdf/da/2003/chemins_developpement_durable/greenhouse_gases_ep.pdf  
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6. Excuses for Continuing to Flare 
 
The primary historic excuses for continuing to flare have been: 
 

1. Lack of commercial markets for AG; 
2. Re-injection only economically viable in limited cases;  
3. Lack of financial incentives to make AG usage more economically attractive to  

producers; 
4. High cost of AG gathering/transport infrastructure, need for NAG backup; 
5. No definitive government prohibition on AG flaring; 
6. Civil unrest could slow AG infrastructure construction schedules 
7. Government corruption – demand for reparations, theft of oil, lack of enforcement  

Responses to these excuses for continuing to flare are provided in order below. 

6.1 Lack of Commercial Markets for AG 
 
The NLNG project at Bonny Island has generated a large and growing demand for AG to supply 
the plant.  The startup of NLNG Trains 1&2 in September 1999 created a demand for up to 800 
mmcfd of gas.  The NLNG trains are designed to handle AG.  A pipeline was built prior to Train 
1&2 startup to move AG and NAG from Shell, Agip, and Elf.  Shell has supply rights for 53 
percent of the gas used by Trains 1&2.  Elf/Total and NAOC supply approximately 30 percent 
and 20 percent, respectively, to Trains 1&2.  Shell has supply rights for 70 percent of the gas 
going to Trains 3-6.  Train 3 added an additional 500 mmcfd of gas demand.  Trains 4&5 will 
add 1,050 mmcfd of demand.  Train 6 will require 670 mmcfd.21  Total Shell gas supply rights to 
NLNG will be 2,000 mmcfd when Train 6 comes online in 2007.  Shell has stated that one of its 
strategies for eliminating flaring is to replace NAG currently supplied to customers with AG.22 
Assuming this strategy is followed, Shell Nigeria can supply up to 2,000 mmcfd of AG to the 
NLNG alone by 2007.  Industry analysts indicate that six LNG trains is the maximum the NLNG 
facility can support due to capacity of the harbor to handle LNG tanker shipping.23 

The West Africa Gas Pipeline (WAGP) has been approved and construction is underway.  
Expected completion date is late 2005.  The WAGP will traverse 620 miles (1,033 kilometers) 
both on and offshore from Nigeria's Niger Delta region to its final planned terminus in Ghana. 
The first portion of the pipeline, which will deliver gas to the greater Lagos area, is already in 
existence. The Escravos-Lagos Pipeline (ELP) was commissioned in 1989, supplying natural gas 
to Nigeria's Egbin power plant and other industrial consumers in Lagos and Ogun States.  Shell 
developed a NAG field to supply the ELP.  ELP has a capacity to handle nearly 900 mmcfd of 
natural gas, but current throughput is on the order of 300 mmcfd.  Gas deliveries are expected to 

                                                 
21 NNPC presentation, Natural Gas Utilization – Current Projects Overview, November 10, 2004, NICON Hotel, 
Abuja, Nigera. 
22 C.I. Ozumba, Shell Nigeria, Gaseous Emission Monitoring in the Land Area of the Western Niger Delta, Society 
of Petroleum Engineers, SPE 66499, 2001. 
23 Telephone conversation between Bill Powers and Mourad Belguedj of World Bank, September 1, 2004. 
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increase to 150 mmcfd in 2007, to 210 mmcfd in 7 years and be at 400 mmcfd when the pipeline 
is functioning at its capacity approximately 15 years after construction.24 

The WAGP project has been promoted as a way to put some of the AG currently being flared in 
the Niger Delta to productive use. “The concept for the WAGP was developed in an attempt to 
reduce such flaring and identify regional markets where the natural gas could be used to promote 
environmentally responsible industrial growth.”25 Up to 500 mmcfd of AG can be supplied 
through the ELP and WAGP by the end of 2005 if only AG is supplied to the WAGP and AG is 
substituted (by Shell) for NAG under the existing ELP supply contract. 
 
ExxonMobil East Area Project will arrest oil production decline and increase natural gas liquids 
(NGL) production from ExxonMobil’s offshore Eastern production fields.  Up to 800 mmcfd of 
AG will be utilized in this gas reinjection project that is scheduled to come online in 2006.   
 
Independent Power Projects.  These are the major sales or productive use outlets that will be 
available for Niger Delta AG in the 2005-2007 timeframe.  A number of independent power 
projects (IPP) are under construction and will use AG as fuel.  The most prominent examples are  
the 450 MW Kwale power plant recently completed by Agip, and Elf’s 440 MW Egi power plant 
which is expected to be online by the end of 2005.  Each plant will use approximately 70 to 80 
mmcfd of AG. 
 

6.2 Reinjection Only Economically Viable in Limited Cases 
 
Gas lift and reinjection represent the oldest AG applications in Nigeria.  Reinjection is in use 
throughout Niger Delta production fields to enhance oil recovery or as a method for maintaining 
pressure in gas condensate deposits.  New reinjection installations are continuously being built as 
more oil production fields lose natural drive and required enhanced oil recovery procedures to 
continue production. All the major oil producers operate gas lift and reinjection installations in 
Nigeria.26   

Reinjection generally presents no technical problems if the gas is being reinjected into the same 
pool it came from or into a depleted pool.  Reinjection into the same pool is a commonly used 
technique to enhance oil recovery from the pool.  Reinjection of gas can be done alone or in 
combination with waterflooding, as planned by Elf/Total for the Amenam project.  Reinjection 
alone can typically increase oil recovery from the 15 to 20 percent range to around 25 percent.27  
The combination of gas reinjection and waterflooding planned for the Amenam project should 
increase oil recovery to the 35 to 55 percent range.28  The principal caveat when reinjecting into 
a pool that is not the original source of the gas is to ensure that the original reservoir pressure is 
exceeded.   
                                                 
24 U.S. DOE Energy Information Administration, West Africa Gas Pipeline (WAGP) Project, www.eia.doe.gov, 
March 2003. 
25 John S. Lague, Taran L. Doty, Emissions Reductions Achievable by Means of the Proposed West African Gas 
Pipeline, Air & Waste Management Association Annual Conference, Salt Lake City, June 2000. 
26 Alexander’s Oil & Gas Connections, Nigeria ranks tenth among gas-bearing nations, Vol. 6, Issue 15 – August 
14, 2001. 
27 California Air Resources Board Compliance Division, Oil Field Production Handbook, July 1992, p. 300-18. 
28 Total, Greenhouse Gases – Exploration and Production, September 2004, 
http://www.total.com/ho/en/library/finance/pdf/da/2003/chemins_developpement_durable/greenhouse_gases_ep.pdf 
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Shell’s stance on reinjection as the solution to flaring in the Niger Delta:  
 

Harnessing flared gas has to be an economic proposition.  Until now the best options to 
conserve or harness this flared gas have been reinjection into oil reservoirs underground, or 
export. SPDC was the first company in Nigeria to reinject gas (at Oguta in 1978) but most 
reservoirs are unsuitable for large-scale reinjection.  It is important to note that finding suitable 
outlets for the streams has represented a major challenge, with their re-injection offering a 
limited scope because of the heavily faulted nature of most reservoirs in SPDC’s acreage.29  
Individual fields do not produce enough associated gas to be economic on their own.30 
 
The World Bank estimates the basic cost to compress AG and provide limited pipeline transport 
is in the range of $0.15 to $0.20 per thousand cubic feet (mcf).31  As noted earlier, the average 
AG production rate in the Niger Delta is approximately 1,000 SCF/bbl.  For the sake of argument 
E-Tech assumes the cost to convert an existing producing oil well to a gas cap reinjection well is 
comparable to building a limited amount of pipeline to transport the AG to market.  At current 
oil spot market prices in the $40/bbl range, the cost of adding AG reinjection to represents less 
than 0.5 percent of the sale value of the oil. 
 
Reinjection is a readily available alternative to end flaring, even if the reinjection is being 
performed as a method for storing/disposing of the AG and no use or sale of the gas is planned.  
The cost of AG reinjection is essentially de minimus relative to the price of the oil being 
produced along with the AG.   
 

6.3   Lack of Financial Incentives to Make AG Usage More    
 Economically Attractive to AG Producers 
 
Historically, after-the-fact AG gas recovery projects have been considered by industry and the 
government as “stand alone” projects from an economic viability standpoint.  This is a nearly 
insurmountable economic litmus test if the AG is located in numerous, fragmented, remote fields 
such as the case of the Niger with no AG gas sales market.  How can this hurdle be overcome?  
By requiring that the gas recovery project be considered an integrated component of the oil 
production project.  Use of the integrated oil/gas economics approach is now recommended by 
major lending institutions such as the World Bank.  The Nigerian government now provides a 
package of financial incentives for AG flare-out investment that recognize the AG flare-out 
investment as part of the oil project.           
 
The World Bank recommends that “integrated economics” by used to evaluate the financial 
performance of an AG project based on the combined costs and revenues associated with both oil 
and gas production.32   Gas reinjection projects tend to be relatively low value projects when 
evaluated on a stand-alone basis, primarily because all the capital investment takes place initially 

                                                 
29 Rufus Ashiedu, Bayo Olarewaju-Alo, Shell Nigeria, Utilisation of “Waste” Gas and Water Streams: An Example 
of Environmental Impact Reduction Effort during Field Development Planning in Niger Delta, SPE 46568, 1998. 
30 Shell Nigeria website, “Flares out by 2008” webpage (as of January 2005). 
31 World Bank Energy Section Management Assistance Programme, Nigeria Strategic Gas Plan, Report 279/04, 
February 2004, p. 34. 
32 World Bank, Global Gas Flaring Reduction Program,  A Voluntary Standard for Global Gas Flaring and Venting 
Reduction, May 2004, p. 12. 
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and the gas is not monetized until some point in the distant future.  However, integrating the 
capital expenses of the gas system into the associated oil project has only a slight negative 
impact on the economics of the oil project.  What this means in simple terms is that the 
profitability of an integrated oil and gas project has economics that are nearly as attractive as the 
oil project alone.    
 
The government of Nigeria has recognized the need to approach the AG flaring problem by 
incorporating “integrated economics” incentives.  These incentives include33: 
 

• Investment required to separate crude oil and gas from the reservoir into useful products 
shall be considered part of the oil development.   

• Capital investments in equipment to deliver AG in usable form at utilization or 
designated custody transfer points shall be treated, for tax purposes, as part of the 
capital investment for oil development. 

Alberta uses a de facto form of the integrated economics approach to minimize AG flaring in 
Alberta’s oil production fields.  The Alberta Energy and Utilities Board simply requires that the 
AG utilization component break even economically, reflecting the relatively small impact of gas 
gathering and reinjection infrastructure investment has on integrated oil and gas project 
economics.  See Section 2.7 of Guide 60: Upstream Petroleum Industry Flaring, Incinerating, 
and Venting Guidelines, provided as an attachment to this letter report.   

AG flare tax:  The Nigeria government approach to resolving the flaring problem over the years 
has been to impose progressively stiffer penalties on producers for every unit volume of gas 
flared.  The result was a modest 4 to 5 percent growth in AG utilization.34  The “flare tax” as a 
stand alone tool represented little progress toward elimination flaring.  
 
In accordance with the Associated Gas Reinjection Act of 1979, a fee is charged for flaring.  At  
November 2003 exchange rates the fee is equivalent to $0.076 per mcf.   It is worthwhile noting 
that in recent years oil companies in Nigeria have been charged a total of between $150,000-
$370,000 annually for flaring AG.   This is a small sum relative to the value of the gas being 
flared.  A recent study carried out for the Bureau of Public Enterprises of Nigeria estimated that 
each year the country loses between $500 million and $2.5 billion to gas flaring.35  Crediting the 
flare tax to AG reinjection or gas gathering system would provide some additional financial 
incentive to eliminating AG flare emissions. 
 
Profitability of oil production in Niger Delta:  It is important to note that producing oil in Nigeria 
is a highly profitable business.  Investors can make a 20 to 25 percent ROI at oil prices as low as 
$7.50 per barrel (bbl), due to highly favorable Nigerian government fiscal policies.36  The North 
Sea Brent spot oil price has averaged well over $30/bbl for the past year and is expected to 

                                                 
33 Nigeria Oil Handbook and Review, 11th Edition, 2002, p. 95. 
34 Alexander’s Oil & Gas Connections, Nigeria ranks tenth among gas-bearing nations, Vol. 6, Issue 15 – August 
14, 2001. 
35 World Bank, GGFR Initiative - Report on Regulations, May 2004.   
36 Are Nigeria’s investment and fiscal incentives sufficiently attractive? http://www.petroinfonigeria.com/faq.html, 
January 2004. 
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remain high for the foreseeable future.37   Shell, ExxonMobil, and ChevronTexaco are reporting 
either record or very high corporate profits due to the current run-up in oil and gas prices, with 
spot oil prices now over $40/bbl.38,39    These three oil companies account for approximately 90 
percent of Nigeria’s current oil production of slightly more than 2 million barrels per day.40  The 
current financial climate in the oil production industry is succinctly summarized in the following 
news article excerpt:41 

Exxon Mobil, for instance, earned a profit of more than $10 on each barrel of oil it 
produced, said Pat Mulva, the company's director of investor relations.  Mark Baxter, 
director of an energy institute at Southern Methodist University (Dallas, Texas), said pump 
prices should be even higher, given that crude is hovering near $43 a barrel.  "These profits 
probably appear gross, and consumers wonder why they're not lowering the prices," Baxter 
said. "They could do that, but the first time they did, the CEO would get fired."   Baxter said 
oil companies need to make profits while the getting is good to carry them through times of 
low prices oil was $10 a barrel a few years ago and to take risks to explore around theworld. 

Apparently even at spot prices as low as $10/bbl oil producers in Nigeria can generate strong 
profits from existing production fields.   

Reinjection into reservoirs with multiple producers:  One potential impediment to reinjection for 
reservoir stimulation to enhance oil recovery is the problem of more than one company (surface 
lease holder) producing from the same reservoir.  How is the cost of reinjection adequately 
apportioned so that the investment in reinjection hardware is shared to reflect the increases in oil 
production realized by each company?  Use of gas reinjection for pressure maintenance or 
underground storage may not be possible in such a situation unless the reservoir can be operated 
as a joint venture between multiple lease holders.  Joint venture gas reinjection projects between 
multiple surface lease holders have been successfully carried out in the Niger Delta.  This 
approach is practiced in the gas pressure maintenance project on Q/Q1 – F3.0 reservoir in the 
Akri/Oguta field.42  
 
Shut in production where AG gathering/reinjection makes field uneconomic.  Shell has stated 
that it will simply shut in production at fields where the installation of AG gathering or 
reinjection would make the field uneconomic to operate.  As stated by the company, “In 2008, 
close down flowstations (or low production fields) where gas cannot be economically collected. 
Also explore possibilities of employing emerging technologies to make gathering small fields 

                                                 
37 WTRG Economics, http://www.wtrg.com/daily/cbspot.gif, August 2004. 
38 abcNEWS.com, Oil Prices Boost Exxon Mobil, Shell – ExxonMobil Posts Record Profits, Shell’s Earnings Rise 
54 Percent on Higher Oil Prices, July 29, 2004. 
39 123Jump.com, ChevronTexaco Profits Shoot Up, August 29, 2004. 
40 Which companies dominate Nigeria’s upstream oil industry and is the trend likely to change? 
http://www.petroinfonigeria.com/faq.html, January 2004. 
41 abcNEWS.com, Oil Prices Boost Exxon Mobil, Shell – ExxonMobil Posts Record Profits, Shell’s Earnings Rise 
54 Percent on Higher Oil Prices, July 29, 2004. 
42 A.S. Ezeudembah, NAOC, Gas Utilization in Nigeria: Overview on Gas Reinjection Prospects for Pressure 
Maintenance and Underground Storage, Society of Petroleum Engineers Paper No. 013924, 1985. 
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attractive.”43  This would only occur in quite marginal fields, given the low cost of production in 
existing Niger Delta fields and the high market price of oil for the foreseeable future.   

Reinjection of AG into its source reservoir should be technically feasible in the vast majority of 
mature oilfields in the Niger Delta.  This should be the default option utilized by industry to meet 
the 2008 flare out target date if (1) productive uses have not been found for the AG being flared, 
and (2) the oilfield is too profitable to shut-in even if the AG is reinjected into the reservoir with 
no plan for future recovery of the AG.  The large majority of producing reservoirs in the Niger 
Delta are gas cap reservoirs.  Reinjecting AG into the gas cap of a depleted reservoir could boost 
the reservoir pressure to the point where some additional oil can be recovered as AG is injected 
for storage.44 

6.4 High Cost of AG Gathering/Transport Infrastructure, Need for 
 NAG Backup 

 
The construction of AG gathering pipelines is currently the exclusive domain Nigerian Gas 
Company (NGC), a wholly-owned subsidiary of the state-owned Nigeria National Petroleum 
Corporation.45  The NPC owns an “expanding 1,000 km network of gas pipelines.”46   
 
Nigeria Gas Law revision. However, the NPC has few financial resources to continue to expand 
the gas gathering system and represents a major potential bottleneck to getting AG to points of 
productive use prior to the 2008 flare elimination target date.  Productive uses include the 
existing LNG liquefaction plant at Bonny Island, the proposed Escravos gas-to-liquids plant, 
proposed export pipelines (WAGP, Nigeria-to-Algeria Pipeline), and a variety of power and 
heavy industry projects within Nigeria.  Nigeria is currently in the process of reforming its Gas 
Law to permit private investment in gas gathering systems.  The new Gas Law is currently in 
draft form and is on-track to be passed into law by the first or second quarter of 2005.47     
 
The companies/joint ventures are moving forward with the installation of AG gathering pipelines 
to reach sales points (principally the NLNG plant).  In reality only one company, Shell Nigeria, 
is constructing extensive new networks of AG gathering/transport pipelines.  Agip and Elf use 
the trunkline built as a component of the base (Train 1&2) NLNG joint venture with Shell to 
move AG to the NLNG plant. 
 
Need for NAG backup to AG supplies.   One concern frequently cited by the Niger Delta 
producers is the variable nature of AG production, given AG production is directly related to oil 
production rate, and the need for reliability of supply to fulfill the terms of gas sales agreements.  
This is one of the reasons Shell developed a NAG field to supply the ELP pipeline in the early 
1990s instead of utilizing AG.  Shell has developed a number of NAG fields in both the East and 
West areas, and is in a position to ensure the reliability of gas supply commitments by using AG 

                                                 
43 Rufus Ashiedu, Bayo Olarewaju-Alo, Shell Nigeria, Utilisation of “Waste” Gas and Water Streams: An Example 
of Environmental Impact Reduction Effort during Field Development Planning in Niger Delta, SPE 46568, 1998. 
44 Ibid, p. 14. 
45 Telephone conversation between B. Powers and Bent Svensson, World Bank GGFR team, August 25, 2004. 
46 What is the role of the Nigerian National Petroleum Corporation? http://www.petroinfonigeria.com/faq.html, 
January 2004. 
47 Telephone conversation between B. Powers and Bent Svensson, World Bank GGFR team, August 25, 2004. 
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as the primary supply source and backing up potentially variable AG supplies with existing NAG 
sources.  However, Shell now indicates it will use existing NAG fields to backup AG supply to 
ensure that sales contract gas volumes are met.  This is particularly true for NLNG supply, where 
Shell is planning to phase in a higher percentage of AG over time.  Figure 13 illustrates how 
Shell will direct AG collected in the Cawthorne Channel area through a NAG gas plant on its 
way to the NLNG plant.  Any disruptions in AG supply will be made up by the existing NAG 
field. 

6.5  No Definitive Government Prohibition on AG Flaring 
 
The government of Nigeria has a stated target of flare-out by 2008.  However the government 
has not issued an explicit decree that defines the flare-out target as 2008, and that addresses 
penalties that will be assessed against companies that fail to meet the target date.  This is a 
problem, as it does give the oil industry an opportunity to delay compliance. 
 
The oil industry is apparently seeking clearer guidance from the Nigerian government in meeting 
the 2008 zero flaring deadline.   According to the World Bank, industry is trying to guess true 
government intentions as meaning business this time or just another down the road deadline that 
the current government would not live to see.48  The World Bank recommends the Nigerian 
government make clear that it will no longer approve, starting immediately, any oil field 
development that includes any gas flaring possibility or does not include AG processing and 
monetizing.49 
 

6.6 Civil Unrest Slowing AG Infrastructure Construction Schedules 
 
The threat of unrest in the Niger Delta also potentially presents impediments to moving forward 
with onshore gas gathering and or reinjection projects.   Testimony provided by David Goldwyn, 
former Assistant Secretary of Energy in the Clinton Administration knowledgeable about 
conditions in the Niger Delta, summarizes the situation:50  
 
“Nigeria’s unrest in the Delta region is unresolved.  Foreign workers have been held hostage for 
weeks at a time.  Sabotage of oil pipelines has killed hundreds of Nigerians.  A major strike in 
March, 2003 knocked 800 000 bpd of production off the market…Production was shut down for 
months for security reasons…..labor unions, accurately foreseeing the reduction in personnel 
needed to maintain offshore oil operations, are also threatening to shut down operations.  
Furthermore, the organized theft of 100,000 to 200,000 barrels per day in the Niger Delta, 
reportedly involving armed militias and criminal groups that use some of the proceeds to acquire 
weapons, is an indication that oil mismanagement can threaten regional stability.  The Nigerian 
government has no credible plan at this time to foster development and reconciliation in that 
troubled region…..”     

                                                 
48 World Bank Energy Section Management Assistance Programme, Nigeria Strategic Gas Plan, Report 279/04, 
February 2004, p. 13. 
49 Ibid, p. 13. 
50 David Goldwyn, testimony to Congressional Subcommittee on International Economic Policy, Export, and Trade 
Promotion, Washington, DC, October 21, 2003 
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Vanguard, Lagos, Dec. 27, 2004. Even  before last week's announcement that Shell will fail to 
meet its Nigerian oil export contracts this month because of local unrest, the troubled Anglo-
Dutch energy giant's operations are facing mounting pressure from critics ranging from 
lawmakers to guerrilla leaders. 

The company faces fire from the Senate, which has demanded that Shell pay $1.5 billion (1.1 
billion euros) in damages for polluting Niger Delta communities, and from its own local workers 
who are threatening to strike to oppose any job losses coming from a restructuring plan. 

Meanwhile, protesters from a fishing community have forced the firm to halt production of 
114,000 barrels of crude per day, and the leader of one of the most dangerous factions in the 
Delta's ceaseless political violence has warned that Shell's platforms may be attacked. 

A confidential report which Shell commissioned from a team of conflict experts warned that the 
company might have to quit Nigeria -- its largest oil producing zone -- by the end of 2008 if it 
cannot disassociate itself from a conflict now estimated to cost 1,000 lives per year. The 
company "cannot ignore Niger Delta conflicts or its role in exacerbating these...The 'do-nothing' 
option is taken at (Shell's) peril," said the report, which was widely leaked to the media. 

Daily Champion, Lagos, Dec. 16, 2004. Fresh threat to oil companies in the Niger Delta came 
yesterday as the militant Federated Niger Delta Ijaw Communities (FNDIC) issued a 14-day 
ultimatum to the firms and their workers to quit the area or face dire consequences. 

The ultimatum began yesterday and is coming barely three months after Alhaji Mujahid Dokubo-
Asari of the Niger Delta Peoples Volunteer Force (NDPVF) ordered all oil firms out of the zone, 
a matter which required presidential intervention. 

The FNDIC, accused of blowing up flow stations and oil facilities belonging to Shell and 
Chevron/Texaco last year, anchored its threat on the Delta State government's upholding of the 
controversial council poll in Warri. 

"All expatriates and Nigerian personnel of multinationals and their contracting firms operating 
in Warri South West be advised to vacate their locatikons as disenfranchisement, pipeline 
explosion, oil spills, militarisation and use of force of arms may become the order of the day,"  

They said for peace to reign in the area, their demand must be met even as the group enlarged 
the demands to include the immediate sack of Dr. Roland Ortisejeafor as the Minister of State 
for Defence. 

They also demanded the quick return of a 19 speed boats given to the Gbaramatu traditional 
ruler by ChevronTexaco that was "forcefully taken away by a combined team of Nigerian 
military in March, 2003 along the Escravos River." 
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6.7 Government Corruption – Demand for Reparations, Theft of Oil, 
 and Lack of Enforcement 

The following recent news briefs give a good overview of the current state of corruption and oil 
theft: 

This Day, Lagos, Dec. 19, 2004.  Chairman of Ebonyi State Council of Traditional Rulers and 
former Chairman, Civil Service Commission in the old Imo State, HRH Dr. Eze Agom Eze, has 
condemned the lack of integrity and transparency in public service and attributed it to pervasive 
corruption that infected the country since the oil boom of the early 1970s. 

In a paper he delivered in a symposium during the Civil Servants Week in Abakaliki, Ebonyi 
state capital, at the weekend, Chief Agom Eze said that the level of corruption in the nation's 
public service is a reflection of the general moral decadence that has defined the Nigerian 
society. 

Agom Eze advocated for stiffer penalties for public servants who indulge in corrupt activities 
and noted that though legislative, executive and judiciary actions could and do help to curb this 
cankerworm in the society.  

Vanguard, Dec. 17, 2004. Nigeria's number one crude oil producer, Shell, has raised alarm over 
the menace of crude oil thieves saying it was bleeding the nation's economy and that urgent steps 
must be taken to curb their activities. 

"Crude theft is bleeding us to death. Shell alone loses between 40,000 to 50,000 barrels per day 
to crude oil. Think of the all other oil producing companies-Chevron, Mobil, and all others. By 
the time you put all the figures together it is colossal", top spokesperson of the company, Mr 
Larry Ossai, said in Abuja, Tuesday night. 

He disclosed that Shell alone lost 15 million barrels of production potentials between January 
and last month, under what he called "opportunity loss", amounting to as much as $530 million. 

Mr. Ossai maintained that oil companies were at the receiving end of the face-off between the 
Federal Government and some of the oil producing communities, as according to him, some of 
them will tell us "we don't have any problem with you but we know if we disrupt your operations, 
government will listen to us". 

Notwithstanding, he said that Shell managed to maintain a daily production level of more than 1 
million barrels and that it was determined to retain its industry leadership, in spite of the 
challenges in the Niger Delta. 

He said that the company has adopted a policy of "cashless relationship between it and the local 
communities" under a new strategy of sustainable community development programme being 
jointly implemented with other stakeholders. According to him, the company realised that when 
money was given out, it was never used to the benefit of the generality of the people, rather the 
infrastructure meant to benefit the people were left unattended, with growing discontent among 
the larger community. 
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The Shell official said that the company's community development has now been aligned with the 
Niger Delta Master plan prepared by the Niger Delta Development Commission, which has 
brought oil companies, donor agencies and the three tiers of government efforts to develop the 
region under one umbrella. 

He said that community development was now more participatory than ever before with a 
bottom-up approach tagging the centre-stage in all efforts to make life better for the people of 
the Niger Delta. 

Mr. Ossai also said that Shell was playing a leading role in the development of local content in 
the oil industry to position Nigerians to play greater role in the oil business. He said that 
participation of Nigerians was the most viable way for the nation to benefit from the oil revenue.  

UN Integrated Regional Information Networks, Lagos, Jan. 7, 2005.  The Nigerian navy has 
sacked and demoted two admirals for their role in the disappearance of a tanker vessel which 
had been arrested for transporting 11,000 tonnes of stolen crude oil. 

The ruling, announced by a court martial on Wednesday, confirmed long-held suspiscions that 
some of Nigeria's top military commanders are personally involved in "bunkering" - the theft of 
crude oil in the Niger delta for sale to tankers waiting offshore. 

Oil company officials estimate that the racket, conducted by heavily armed gangs, creams off up 
to 10 percent of Nigeria's oil production of nearly 2.5 million barrels per day. 

The tense security situation on land is apparently taking its tool on some of the major producers.  
SPDC reportedly will scale back its operations in the Niger River Delta and focus more on 
deepwater exploration and extraction.51  This could result in accelerated transfer of producing 
fields from the majors to Nigerian operators that may have less capacity to ensure that AG 
flaring does not occur. 
 

                                                 
51 .S. DOE EIA August 2004 Nigeria brief at http://www.eia.doe.gov/emeu/cabs/nigeria.html 
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7.  Conclusions  
 
The major AG flare reduction projects do appear to be proceeding more or less on schedule in 
the Niger Delta.  None of the five major producers are currently expressing concern about their 
ability to meet the 2008 flare-out deadline.  Agip has indicated that it has attained flare-out.  
ExxonMobil, ChevronTexaco, and Elf indicate they will reach flare-out by 2006.  Shell has 
encountered delays in completing individual gas gathering projects, such as Cawthorne Channel. 
Cawthorne Channel is currently over a year behind schedule due to compressor design 
problems,52 though it does not appear these delays will materially impact the 2008 flare-out 
target at this time. 
 
The development of viable commercial sales outlets for AG in the Niger Delta, principally the 
tremendous expansion of the NLNG plant from an 800 mmcfd base project (Trains 1&2) to 
ultimately a 2,500 mmcfd facility by 2007 (Trains 3-6) has been the predominant driver behind 
Shell’s elaborate AG gathering infrastructure development effort.  AG gathering, compression, 
and transport systems are apparently economic in the context of converting the AG into LNG.  
The company has also stated it will shut-in production by 2008 in fields where the collection or 
reinjection of AG would not be economical.  Shell appears to be on target to reach the 2008 
flare-out date.  One question that remains to be answered is why Shell Nigeria projections 
(Figures 2 and 12) show a 50 to 100 mmcf “tail” of AG flaring after the 2008 flare-out date. 
 
The lack of a definitive Nigerian government prohibition is a concern.  It does leave the door 
open for the producing companies to extend the flare-out deadline without suffering any official 
repercussions.  A potential solution to this concern, assuming no official action is taken by the 
Nigerian government, is to request the producers contract for audits of their flare-down programs  
and that these audits are made public.  Alternatively or in conjunction, satellite images can be 
purchased to corroborate whether flare-out has occurred. 
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Figure 2:  Map of oil concessions in Nigeria.  Shell - yellow, ChevronTexaco - red, Agip (NAOC) – light 
green, Elf (Total) – light blue, ExxonMobil – blue, local operators - gray. Source: www.nbrservices.com  

 
Figure 3: Shell and NAOC onshore and swamp producing fields in the Niger Delta. Useful overlay 
between field location and lease holder map above.  [Source: 2002 ENI/NAOC brochure on Nigeria oil 
activities] 
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Figure 4: Satellite image of Niger flaring intensity, 1992 and 2002. Source: Ryder-Scott gas reinjection 
presentation, Monetizing Stranded Gas Reserves Conference, Houston, December 4-6, 2002. 

 
Figure 5: Shell and NAOC onshore and swamp producing fields in the Niger Delta.  Useful comparsion 
between field location and flare intensity in satellite photos above.  [Source: 2002 ENI/NAOC brochure on 
Nigeria oil activities] 
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Figure 6: Shell Nigeria AG gathering nodes [SPDC 2003 Annual Report].  According to Shell Nigeria 
website, the following flare-out projects have been completed: Soku, Obigbo North, Odidi, Cawthorne 
Channel, Forcados-Yokri, South Forcados, Belema, Great Ughelli, Otumara, Oguta, and Gbaran/Ubie. .    

 
Figure 7: Map of Shell Nigeria AG gathering and sales network.  Numbers in red boxes are NLNG 
production train numbers.  Trains 1&2 came online in 1999.  Train 3 in 2002.  Trains 4 (under 
construction) online target date is 2005.  Train 5 target date is 2006.  Train 6 is late 2007.  SPDC share of 
NLNG gas consumption with Trains 1-5 online is 1,400 mmcfd, while NAOC share will be 600 mmcfd, Elf 
share 500 mmcfd.  All five trains are designed to handle associated gas.  Source: Shell Nigeria webpage 
“Flares out by 2008”   
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Figure 8:  ChevronTexaco Nigeria AG gathering system.  AG will be proposed at the Escravos Gas Plant 
 for NGL production and deliveries to the WAGP via the Escravos-Lagos pipeline.   

 
Figure 9:  Agip (NAOC) flare-down strategy.  Total flaring reduction depicted is ~1,050 mmcfd (by 2004), 
 ~50% occurred prior to 2000. [Source: 2002 ENI/NAOC brochure on Nigeria oil activities] 
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Figure 10: Shell flow stations (black squares) in East Area, as well as one Agip and one Elf flowstation.  
NLNG pipline (red) and industrial customer pipeline (black) development as of 1998. 
 

Source: SPE 46568 (1998), Utilisation of "Waste" Gas and Water Streams: An Example of Environmental 
Impact Reduction Effort during Field Development Planning in the Niger Delta 

 
Figure 11:  Shell East Area gas gathering and gas disposition plan for 2008 flare-out date.  Note Gbaran 
node where gas is simply being reinjected.  At other AG nodes gas may be sold or reinjected. 
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Figure 12: Expected decline in Shell AG flared from 12 nodes in East Area.  Crawthorne Channel is the 
dark blue project.  These may be the same 12 SPDC East project areas shown in Figure A. E-Tech does 
not have detailed information similar to Figure E (Chrawthorne Channel Project) for the other 11 project 
areas.  Note - Figure F could serve as basis for request letter to SPDC for detailed information on other 
11 project areas. 

 
Figure 13:  Shell gas transport and compression plan for Cawthorne Creek AG node.  Note AG will be 
sent to NAG gas plant and will displace NAG to extent AG is available. 
 


