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Environmental Impact Assessment (EIA) for the 

NLNGSevenPlus  Project 

Executive Summary 

 

Message from the Managing Director 

I hereby formally endorse the first page of two large volumes of the Environmental Impact Assessment 
(EIA) for our most recent plans for expansion, the NLNGSevenPlus  Project of Nigeria LNG Ltd. With this 
Project we hope to expand our current operations of six trains, which produce in total 22 million tonnes of 
LNG (Liquefied Natural Gas) per year, with ultimately two new trains to be executed in phases to be 
directed by the Shareholders, each with a capacity of 8.5 million tonnes of LNG per year.  
 
In this report we describe the outcomes of a detailed impact assessment we carried out for the Project. 
This assessment did not only deal with environmental aspects, as social and health aspects were 
explicitly taken into account as well. At several instances we consulted our most important stakeholders – 
our direct neighbours on Bonny Island – about the ins and outs of the plans, about impacts and 
mitigations, and about people’s concerns and expectations.  
 
The conclusion of this entire impact assessment process is that the NLNGSevenPlus  Project can be 
developed from an environmental impact perspective. We are aware that mitigation measures are 
required before the Project will meet all the aspirations and standards that we, as a Company, stand for. 
These measures are presented in this report and we are fully committed to their implementation. 
 
Through this EIA it is demonstrated that the NLNGSevenPlus  Project fully complies with applicable 
Nigerian statutory requirements, international standards and standards subscribed to by our shareholders 
NNPC, Shell, Total and Eni. Hence, we submit this report fully confident about formal decision-making 
and approval. But at the same time we look forward to ultimately earn at completion of the expansion a 
more general mandate to proceed, i.e. “a licence to operate”. For this purpose we will also use this EIA as 
a tool to continue our communication with you as Stakeholder. We appreciate that many questions will 
remain unanswered while you read through this summary. We will do our utmost to answer these 
questions. We are interested in hearing from you where you see opportunities for us to improve this 
report or even our current environmental and social performance. For such views and comments you may 
contact us via the email address: T7-EIA.Comments@nlng.com  
 
 
 
 
See also our website for more information: 
http://www.nigerialng.com/NLNGnew/default  
 
 
 
 
 
 
Chris Haynes 
Managing Director/CEO 
Nigeria LNG Ltd. 
 
January 2008. 
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0.0 Introduction 

The Nigeria LNG (NLNG) Complex is located on Bonny Island in the Niger Delta, about 40 km 
south of Port Harcourt (see Figure 0.1). NLNG converts natural gas into a liquid, called Liquefied 
Natural Gas (LNG). 
 
Worldwide the consumption of gas is slowly but steadily increasing in relation to that of oil: it is 
expected that within the next 20 years more than a quarter of the world’s energy requirements will 
be covered by natural gas. LNG will be the fastest growing segment: after all, liquefied natural gas 
can easily be transported to markets and the places where the need exists. Nigeria, through 
NLNG, wants to play its part in order to satisfy the international demands for energy. This will be 
done by a focus on the country’s export capacity, namely through a further increase of the 
production of Liquefied Natural Gas (LNG) and an expansion of the existing NLNG plant. These 
plans have been given the technical designation of “SevenPlus  Project” or NLNGSevenPlus  
Project. 
 

                  
 

Figure 0.1. Satellite imagery of the coastal area 40 km south of Port Harcourt, Nigeria.  

 
The first liquefaction train of NLNG started production in 1999 (a train is an independent unit, 
actually a large refrigerator where gas is cooled down to -160°C so that it becomes a liquid). 
Since then the production capacity of the plant has steadily increased by the addition of several 
new trains. When the construction of the 6th train is completed (end 2007), the total production 
capacity will have grown to 22 Mtpa1 of LNG. The SevenPlus  Project entails the addition of two 
new trains, the 7th and 8th, each with a capacity twice that of the existing trains, i.e. 8.5 Mtpa.  
 
A normal project development process was applied to the proposed expansion of the NLNG site 
with SevenPlus . Hence, parallel to the technical development an Environmental Impact 
Assessment (EIA) was prepared. Nigerian law requires such an EIA, apart from the fact that 
NLNG and its shareholders also consider an EIA to be an effective tool to communicate with 
stakeholders about the expansion plans and to manage both environmental and social aspects of 
the construction and operation of the new trains.   
 

                                                
1 Million tonnes per annum 
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This impact assessment report presents the outcomes of the detailed baseline and impact studies 
for the proposed NLNGSevenPlus  Project and all actions that will be taken to mitigate adverse 
effects on people and the environment.  
 
The following summary of the studies is aligned with the overall EIA report structure and follows 
the order of the chapters in the main report. Topics covered in this summary are as follows: 
 

· Section 0.1 - Project proponent and scope of the impact assessment 
· Section 0.2 - Project justification 
· Section 0.3 - Project description 
· Section 0.4 - Environmental and social setting 
· Section 0.5 - Impacts 
· Section 0.6 - Cumulative effects 
· Section 0.7 - Mitigation 
· Section 0.8 - Management plan  
· Section 0.9 - Stakeholder engagement 
· Section 0.10 - Overall EIA conclusions and recommendations 

0.1  The Project initiator – Nigeria LNG Ltd (NLNG)  and scope of this impact assessment 

0.1.1 Nigeria LNG Ltd and its aspirations 

 
 
 
 
 
 
 
 
 
 

 
 
 

Figure 0.2. NLNG’s shareholders. 

As indicated on the NLNG website 
http://www.nigerialng.com/NLNGnew/default, the 
Company is jointly owned by its four shareholders; 
see Figure 0.2. It was incorporated as a limited 
liability company on May 17, 1989, to harness 
Nigeria's vast natural gas resources and to 
produce Liquefied Natural Gas (LNG), Liquefied 
Petroleum Gas (LPG) and condensate for export.  

 
The Company has a wholly owned subsidiary, 
Bonny Gas Transport (BGT) Ltd, which provides 
shipping services for NLNG. Bonny Gas Transport 
was also set up in 1989. The Company was 
registered in Bermuda with an ordinary equity 
holding from NLNG and preferential equity holding 
from the sponsors, NLNG’s shareholders. 

Both NLNG and BGT have their head offices in Lagos; all production and export shipping 
activities take place on Bonny Island, Rivers State, Nigeria.  
 
The founding partners of NLNG have a wealth of experience in developing oil and gas projects all 
over the world and are well-known in the crude and gas businesses. They form a strong team as 
they have won their spurs in sound environmental protection in design, construction and 
operation of large resource development projects.  
 
The Mission Statement and HSE Policy of NLNG demonstrate the aim to fully integrate Health, 
Safety and the Environmental (HSE) aspects in the day-to-day management of the business. In 
this respect the international standards for sound entrepreneurship, as also adopted by NLNG’s 
shareholders, are recognised and reflect support for and application of universal rules; these 
include compliance with Nigerian legislation, policies and principles of the shareholders, 
applicable international conventions and international standards issued by the World Bank Group, 
the World Health Organisation, the International Maritime Organisation and others.  
 
In line with these standards, NLNG aims to contribute to Sustainable Development (SD). This 
means that a strategy has been developed in line with current best practices to integrate 
economic, social and environmental considerations in all project decisions and actions and to 
work with the host communities while ensuring a long-lasting partnership.  
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However, since the start-up of the first LNG train, the Company’s exponential growth of both 
production of LNG and the required staff numbers have put pressure on the Company to 
continually meet its sustainability development goals. The need to keep “walking the talk” is fully 
recognised. That’s why this EIA report shows in its Management Plan dedicated improvement 
measures for overall performance and compliance assurance with what the Company stands for 
in terms of HSE and SD.  

0.1.2 Scope of the ESHA2 

The objective of the impact assessment process for the proposed SevenPlus  is to integrate 
environmental, social and health considerations into the development, design, construction and 
operation of the Project. For this reason, the term Environmental, Social and Health Assessment 
(ESHA) is used in this report, whereas EIA is used in a more formal, legal context. 
 
The scope of the SevenPlus  ESHA comprises: 
 

· Both construction and operation activities as described in section 0.3 below. 
· The Project Area defined as the area that could be affected by the proposed activities. 

The Area can be different for different Project hazards. So is the Area with respect to 
emissions much larger than and different from the Area relevant for the discharge of the 
treated effluent into Bonny River. 

· Establishment of the environmental and social baseline conditions of the Project Area 
and identification of the sensitivities in terms of its “functions and services”. 

· Identification and evaluation of the significance of hazards and impacts associated with 
the proposed activities. 

· Identification of and dealing with issues raised by stakeholders during the continual 
consultation process.  

· Identification of appropriate management measures, where impacts exceed the 
acceptance levels as defined in the standards applicable to the Project.  

 
The ESHA does not cover the production of gas and transport by pipeline from the wells to the 
NLNG site, nor the dredging needed to increase the capacity of the offshore shipping Channel to 
the Bonny terminals and also not the dredging to collect sand for filling of the extra land needed 
for the Project. The ESHA does also not include the construction of the LNGCs (LNG Carriers) on 
shipyards abroad, nor the manufacturing of components of the LNG trains / piping / etc. in other 
countries.  
 
The methodology of the environmental impact assessment is in conformance with statutory 
requirements and international norms. The Terms-of-Reference for the impact assessment was 
discussed in the scoping meetings and agreed with the Federal Ministry of Environment (FMEnv) 
and the direct neighbours during the feasibility phase of the Project (end 2005 – beginning 2006). 
Ecosphere Nigeria Ltd and Babsal & Company Ltd carried out the ESHA activities. NLNG’s 
Technical Advisor – Shell Gas Nigeria BV, provided support. 

0.2  Project justification 

The proposed SevenPlus  Project will receive feed gas through a dedicated Gas Transmission 
System (the GTS-6) and will produce LNG, condensate and LPG (mainly propane and butane). 
 
The capital investment for the SevenPlus  Project will be in the order of billions USD. The lifetime 
is currently estimated to be about 25 years. 

                                                
2 The objective of the impact assessment process is to integrate environmental, social and health 
considerations into the development, design, construction and operation of the NLNG project. That’s why the 
term Environmental, Social and Health Assessment (ESHA) is used. The term used in Nigerian legislation is 
EIA (Environmental Impact Assessment). 
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0.2.1 Need for and benefits of the Project 

Nigeria is endowed with one the largest proven natural gas reserves in the world. SevenPlus  is 
an essential element in the aspirations of the country to commercialise the gas reserves as soon 
as possible. The market for SevenPlus  LNG will be mainly the USA, whereas LNG produced by 
trains 1-6 is transported mainly to West-European countries along the East-Atlantic and the 
Mediterranean Sea. 

0.2.2 Alternatives considered 

The EIA for the preceding NLNG project – Six  – had predicted that after completion of train 6 (a) 
the planned surface area of the NLNG site and (b) the available budget for emissions and noise 
originating from the industrial zone on Bonny Island would have been utilised. So, when ideas for 
a further expansion arose, it became an utmost challenge to get these plans off the ground. 
 
During the feasibility phase of SevenPlus , five alternative locations were considered before 
selecting the chosen site. The site selection process considered a number of factors, including 
synergy with the existing facilities, ease of operation and maintenance, safety distances to 
existing settlements, cost-effectiveness and present and future land use. Based on all this 
information, the best option appeared to be the location just southeast of the existing facilities, for 
which the existing site had to be extended with about 110 ha of new land; see Figure 0.3. But it 
was also concluded that significant environmental, social and health issues would have to be 
addressed during the further development of the Project, including the extension and control of a 
safety zone between the industrial area and surrounding urban areas. 
 
         

 

Figure 0.3. South-western part of Bonny Island. The industrial area is situated along Bonny River with the (to be) 
expanded NLNG site within the red lines and to NE the site of Shell Petroleum Development Company (SPDC) and to SW 

the site of Mobil Producing Nigeria (MPN). The brown coloured urban area in the north is Bonny Town. New Finima / 
Amariare are to the south. The location of the future SevenPlus  facilities is purple; the new land to be acquired for the 

Project is light yellow. The residential area for NLNG staff is situated in the middle of the Nature Park. 
The pink “circles” around the NLNG site indicate the risk contours, with the safety zone at about the future fence line and 

the sterile zone extending further away only in the southeast (see also text in section 0.3.2). 
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0.2.3 Sustainability 

Contributing to sustainable development requires balancing short and long-term interests, and 
integrating economic, environmental and social considerations into decision-making. A longer-
term vision for the Bonny Kingdom and wider area is not available in this respect. However, the 
public intuitively understands that environmental protection and economic growth can go hand in 
hand on Bonny Island, but need careful steering to prevent ecosystem deterioration, resource 
depletion, exposure to pollutants and urbanisation and social proliferation leading to irreversible 
and unsustainable trends in sectors, such as energy, agriculture, and fisheries. It’s also for this 
reason that an integrated impact assessment was carried out for this SevenPlus  Project and 
many mitigation measures are actually incentives to direct further changes in society towards 
sustainability. 

0.2.3.1 Economic profitability 

The huge revenues resulting from the commercialisation of the natural gas under the concluded 
sales contracts will serve the direct interests of all shareholders, and especially of NNPC, and 
through taxes and fees to the Nigerian Federal Government, and via these channels also 
Nigerian society at large. The challenge will continue to be for all parties involved to apply these 
revenues in a transparent and efficient way for sustainable development of the Niger Delta, which 
not only benefits from the blessings of the production of the energy sources, but also suffers from 
the negative consequences thereof. 

0.2.3.2 Social responsibility 

The Project will provide employment and skill acquisition opportunities for Nigerians through 
direct and indirect involvement of contractors, consultants, suppliers and other professionals. 
NLNG is fully committed to implement the approved Nigerian Content Plan (NCP) for the 
engineering, procurement and construction phase of the Project. For this NCP the directives on 
local content recently issued by NNPC have been used. Direct employment opportunities during 
construction of the 7th train will likely include 8,000 worker positions with 10,000 during peak 
periods of the expected 4-year construction period. After construction, approximately 100 new 
long-term positions are required for the operations. Apart from direct benefits of employment, the 
Project will also maintain indirect economic benefits in the local area, due to supplies of food, fuel, 
domestic goods and services. 
 
However, it is also realised that these socio-economic changes are temporary successes, as after 
the construction works, thousands will depart and the area will be left with environmental and 
human impacts from increased urbanisation and rural land abandonment. And after the lifetime of 
the Project, the driving forces for the socio-economic boom will cease, thus underpinning the 
need to steer the rapidly changing economic and demographic landscape of the area. 
 
NLNG is making an effort, as part of this further expansion, to enhance its relationship with the 
neighbouring communities. Living together always has its ups and downs, but the renewed 
continuation will be based on keywords like engagement, participation, stakeholding, partnering 
and capacity building: to put it briefly: sustainability! This is particularly emphasized by the recent 
success in developing infrastructural services for power and water supply and the current 
concerted efforts to kick-start the so-called “Carrying Capacity Study” for the Bonny Kingdom. 

0.2.3.3 Environmental protection 

In the context of the socio-economic changes the oil and gas boom brings along, this EIA 
addresses impacts from climate change, air pollution, depletion of natural resources such as 
water, soil and biodiversity, and the disturbance caused to land-based and marine ecosystems. 
 
Climate change is underway (in 2012 the Kyoto Protocol takes effect in Nigeria), increasing 
emissions on Bonny Island threaten the ambient air quality, and noise levels in urban areas 
approach the limits of acceptability. For SevenPlus  sustained investments in improvement of 
energy efficiency, in dry-low NOx technology and noise abatement are foreseen. Nevertheless, 
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with the SevenPlus  Project the overall CO2 emissions of NLNG will increase further to about 8% 
of the total for Nigeria. 
 
The national environmental benefits of the Project are demonstrated by the fact that SevenPlus  
will be capable of receiving Associated Gas (AG). This gas is co-produced with oil in the Niger 
Delta and is currently flared to the atmosphere to a great extent. However, for the first train of 
SevenPlus  - the 7th train of NLNG – it is foreseen that the capability to take AG will not be fully 
utilised, as most of the feed gas will be produced from newly to be commissioned gas fields. 

0.3 The proposed Project  

A stand-alone development is proposed, but once completed it will be fully integrated in the 
overall NLNG activities on Bonny Island. The major elements of the development concept are: 

· Construction and operation of two liquefaction trains - each with a production capacity of 
8.5 Mtpa1 LNG - plus associated infrastructure, utilities, storage/loading facilities, and tie-
in with the existing 6-train plant on Bonny Island. 

· Construction and operation of the slug catcher; this facility is meant to receive, separate 
and distribute the two-phase gas/condensate mixture delivered by the GTS/6 pipeline 
system. 

· Marine operations associated with the export of the products LNG, LPG and condensate. 
Once trains 7 and 8 are completed the number of vessels leaving the NLNG jetties will 
increase to about 8 LNG carriers, 2 LPG tankers and 1 condensate tanker every 5 days. 

 
Figure 0.3 shows the new areas (about 110 ha) needed for the expansion of the current NLNG 
site with SevenPlus . The Project elements are presented in purple in Figure 0.3; most striking are 
the two trains in the east (each train is about 500 by 200 m) and adjacent two new LNG tanks, the 
slug catcher in the northeast, the LPG tanks in the southwest and the new jetty extending into 
Bonny River. An overview of the main characteristics of all NLNG trains is presented in Table 0.1. 
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Table 0.1.  Main elements and characteristics of the future 8-train NLNG plant. 

After completion of the Basis-of-Design (BOD) in January 2006, it was decided to have the 
Project Specification (PS) prepared by two contractor consortia in competition. To satisfy the 
requirement for fast development, existing and well-established technologies were copied from 
earlier trains; this therefore meant the same power generation with a low energy-efficiency. The 
PS was completed in the first quarter of 2007. Both contractor consortia prepared a competitive 
bid for the Engineering, Procurement and Construction (EPC) phase. The Final Investment 
Decision (FID) for the 7th train will be taken in the second quarter of 2008. This train is scheduled 
to be completed, ready for start-up, in 2013. In case a decision will be taken about realisation of 
the 8th train, its completion is expected at least 2 years but more realistically 5 years later. 
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Several in-plant design mitigations are foreseen to reduce the total load of the industrial activities 
on people and the environment, as mentioned in section 0.2.2 above. These include amongst 
others: 
 

· There will be no flaring during normal operations. 
· No third flare stack; flaring will be via existing flares. 
· Reduction of flaring to “as low as reasonably practicable” (ALARP) through routing / 

compressing of gas-to-be-flared to other trains for reuse and recycling.  
· Special roofing at the condensate storage tanks to reduce vapour losses. 
· Installation of Vapour Recovery Units (VRU) to send the vapour from condensate tankers 

back into the onshore storage tanks. 
· Usage of low emission packing material for valves to reduce the emissions of Volatile 

Organic Carbons (VOC) by 40%. 
· Overall application of dry-low NOx (DLN) burners in gas turbines. 
· Reduction of combustion temperature of the acid gas incinerator to 850°C to save fuel 

gas and reduce greenhouse gas (GHG) emissions. 
· Application of low-noise fans on the air coolers to limit the sound power of the trains. 

0.3.1 Construction 

The Department of Petroleum Resources (DPR) is duly involved in the finalisation of the impact 
assessment. Prior to commencement of construction, the Project is subject to approval by the 
Federal Ministry of Environment (FMEnv) through the preparation of the EIA, which is this report.  
 
For the construction phase, the existing Material Offloading Facility (MOF) will be used to bring 
materials ashore. The expected number of people in the workforce is shown in Figure 0.4. As a 
consequence of a gap between the construction of the 6th and 7th trains, a major shift in employed 
people will occur. It is NLNG’s intention to use the existing construction camps to accommodate 
the workforce for SevenPlus . 
 

          

Figure 0.4. Past and expected temporal changes in total workforce for the NLNG projects. 

Primary responsibility for HSE and SD during construction rests with the EPC contractor; NLNG 
will monitor the performance for compliance with applicable, and contractually established, 
policies and standards. 
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0.3.2 Operations 

The facilities will be staffed with competent personnel who are well trained to handle both normal 
operations as well as to respond appropriately to upsets or emergency situations. Equipment will 
be maintained such that it performs efficiently and reliably. 
 
Although the Project is a stand-alone project, the baseline situation for this ESHA does include 
the operation of trains 1 to 6. As a consequence, the potential impacts of SevenPlus  are to be 
superimposed on the existing baseline and, hence, the potential impact of the other LNG trains 
and, as far as possible, also other industrial activities. 
 
The overall potential risk posed by the LNG plant operation to third parties and the wider 
environment is managed through a number of methods. A Quantitative Risk Assessment (QRA) 
has been carried out as part of Project development. Based on the calculations the range of the 
Safety Zone and the Sterile Zone has been identified; see also Figure 0.3. 
 
· The Safety Zone  (bounded by the 10-5 risk contour3) is defined as an area where no other 

activities should take place. No public access is allowed and the area shall be directly within 
control of NLNG. 

· The Sterile Zone , bounded by the 10-6 risk contour, is an area in which other activities (i.e. 
other than LNG production) are allowed if the area is controlled. Such an area can include an 
industrial activity without access to this site by the general public. No housing and no 
extensive office facilities facilitating large gatherings of people are allowed. 

 
The Safety Zone lies in the east a bit outside the future fence. Access control over the safety 
zone will therefore be enforced through relocation of fencing. 
 
The current projected area for the Sterile Zone takes in areas that are outside the fenced plant 
site; this is only to the south-eastern part, where settlement is not acceptable. Adequate control of 
spontaneous housing starts will therefore have to be implemented and maintained for the lifecycle 
of the Project. 
 
For the shipping of the produced LNG, 12 additional LNG carriers (LNGCs) are needed, of which 
6 will be BGT-owned; the rest will be leased. 
 
The lifetime of the Project is approximately 25 years. Decommissioning of the facility will - as part 
of the decommissioning and abandonment of the whole LNG plant - be carried out at the end of 
the field life of the producing gas fields in accordance with legislation and best practice industry 
technology and required practices in place at that time. The aim is to decommission to, as near as 
possible, original conditions. Prior to that time a separate EIA will be prepared for this activity. 

0.4  The natural and social environmental setting 

0.4.1 The distant view 

The Niger Delta is the second largest delta in the world and is the largest wetland in Africa. The 
region is divided into four main ecological zones namely coastal inland zone, mangrove swamp 
zone, freshwater zone and lowland rainforest zone. Under the Ramsar Convention, signed by 
Nigeria in 2001, the Niger Delta undoubtedly qualifies as a wetland of major international 
importance.  
 
The following is a citation from the World Wildlife Fund’s Terrestrial Ecoregions of the World 
(WWF, http://www.worldwildlife.org/wildworld/), which succinctly depicts the natural and social 
environment of the Delta. 
 

                                                
3 A risk of 10-5 means a risk 1 in 10,000 of fatal harm to a hypothetical individual on a yearly basis due to the 
exposure to hazards induced by the LNG activity.  
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“… The “Niger Delta Swamp Forests” ecoregion - belonging to the “Tropical and Subtropical 
Moist Broadleaf Forests” biome - is contained in a triangle with the town of Aboh on the Niger 
River being the northernmost tip. The Benin River forms the western boundary of the ecoregion 
where this ecoregion merges into the “Nigerian Lowland Forest” ecoregion. The Imo River forms 
the eastern side where this ecoregion merges into the practically vanished “Cross-Niger 
Transition Forests” ecoregion. Along its southern side the “Niger Delta Swamp Forests” is 
separated from the Atlantic Ocean by a band of mangroves, which can reach up to 10 km inland. 
In front of the mangrove belt and close to the sea are ephemeral coastal barrier islands often 
clothed in transitional vegetation. 

 
The Niger Delta is the product of both fluviatile and marine sediment build-up since the upper 
Cretaceous, and its low relief is responsible for the meandering and frequent shifting of the Niger 
and its tributaries. Over time, the decreasing slope gradient of the Niger River bed and associated 
lower stream velocities has resulted in an increase of tidal activity in the exits of the numerous 
Niger distributaries, resulting in the formation of the Coastal Barrier Islands 
 
The soils of this ecoregion are all of fluviatile origin, except for the Coastal Barrier Islands that 
consist of marine sand overlain with an organic surface layer. The continuous movement of the 
delta's creeks has resulted in a mosaic of soil types. Remnants of old levees consist mostly of 
water permeable sand and loam. The soil of the depressions behind them (backswamps) consists 
mostly of waterlogged heavy clay covered by peat, while higher lying sections consist of silty 
loam and clay. 
 
The climate of the Niger Delta is characterized by a long rainy season from March-April through 
October. Precipitation increases from the north of the delta (with an average of 2,500 mm) to the 
coastal area where mean annual rainfall averages around 4,000 mm, making it one of the wettest 
areas in Africa. The wet season peaks in July, and the only dry months are January and 
February. However, even during this dry period an average monthly mean of 150 mm rainfall is 
recorded in the delta. Relative humidity rarely dips below 60% and fluctuates between 90% and 
100% for most of the year. During most of the rainy season cloud cover is nearly continuous 
resulting in 1,500 mean annual sunshine hours and an average annual temperature of 
approximately 28° C. 
 

                                  

Figure 0.5. Map of Rivers State with the 23 Local Government Areas (LGA) with the location of the Bonny LGA in orange. 
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The most important determinant of biological variation in the delta is its hydrology. In addition to 
precipitation, the major variation in the hydrological regime comes from the Atlantic Ocean's tidal 
movements and the Niger River flood. This flood begins toward the end of the rainy season in 
August, peaks in October, and tapers off in December. 
 
The Niger Delta provides a small-scale representation of many of Africa's problems. A growing 
population, conflicts between different ethnic groups, national political instability, unsustainable 
exploitation of natural resources; all of these factors play a significant role in the problems the 
delta is presently facing. The single most pressing problem facing the delta presently is a lack of 
development, despite most of Nigeria's revenues coming from the oil found in this area. There is 
electricity only in a few of the delta's towns and fresh water and health care facilities are basically 
absent. Rightfully or not, the delta's inhabitants hold the oil industry responsible for this situation, 
and dissatisfaction has now reached such levels that the seizure and destruction of oil company 
property, as well as the kidnapping of oil company personnel, has become a common 
occurrence. As a result it has also become extremely difficult to engage in research or 
conservation activities.  
 
At the same time the human population of the Niger Delta is growing rapidly, with the result that 
most of the natural resources (e.g. fish, timber) there have either been reduced to a level where 
they are insufficient to meet the local needs. 
 
Recent surveys of the delta, especially the central part, have shown that small logging efforts 
have had a devastating cumulative effect on animal populations, through both loss of habitat and 
increase in localized hunting. This situation is growing worse as outsiders move into the Delta 
and hunting pressures grow…” 
 
The Delta is dissected by a dense network of rivers and creeks, which maintain a delicate but 
dynamic equilibrium between, estuarine and freshwater bodies with complex underground 
extensions. The delicacy of this equilibrium determines the ecological fragility.  
 
The location of the Bonny Local Government Area (LGA) in Rivers State is indicated in Figure 
0.5. Politically the Niger Delta area cuts across six states and is presently inhabited by about 8 
million people with approximately 5.2 million in Rivers State. In Rivers State people are mostly 
farmers, fishermen and traders; they come from various ethnic groups such as Abua, Andoni, 
Ekpeye, Engenni, Etche, Igbani, Ikwerre, Kalabari, Ndoni and Ogba. All these groups have 
existed for centuries, long before the creation of Rivers State. No less than 22 indigenous 
languages are spoken across the 23 LGAs of the State. In addition to these indigenous 
languages, English and Pidgin are also spoken. The high resident population concentrated in the 
two urban cities of Port Harcourt (in Rivers State) and Warri (in Delta State) is attributed to the 
rapid growth of the oil and gas industries; the associated export terminals are Bonny and 
Forcados, respectively. 

0.4.2 Zooming in  

Professor Clifford T.I. Odu then of the University of Ibadan and Dr Brian Dicks of the Oil Pollution 
Research Unit issued the first report on the status of the environment of Bonny Island, in 1987. 
Associated with all industrial developments since then, many reports followed and the area is 
probably the most-frequently visited Walhalla for environmental and social baseline investigators.    
 
Similarly, extensive baseline work was carried out for SevenPlus  to collect up-to-date information 
on the natural and social setting of the Project area. The results were issued as four separate 
reports on environmental, social and health aspects, and on vector studies. Detailed studies on 
specific subjects, such as emissions and noise were added. All these baseline reports are 
available as appendices to this impact assessment. In Chapter 4 of the main EIA report the 
baseline results are summarized and put in the perspective of all other - also historical - 
information available on the area. Instead of trying to compress this wealth of information in this 
Executive Summary, the focus will here be on the striking features, temporal and spatial changes 
compared to other baseline studies and to the reference situation and, finally, an identification of 
key aspects - in terms of functions and services - of the receiving, geophysical, natural and social 
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environment. All these sensitivities have been taken forward while assessing the impacts of the 
Project, together with a description of issues brought forward by key stakeholders. 
 
Bonny Island forms a perfect match with the WWF’s description of the ecoregion presented in 
Chapter 0.4.1 of this Summary. The Island has a relatively flat topography. The greater northern 
half is covered with mangroves around creeks and to the east of Bonny Town, next to the Opobo 
Channel, and lies just above sea level. The southern part lies higher and contains typically 
(degraded) freshwater swamp forests, sometimes mixed with mangrove, open swamp, dry land 
rainforest or dune slacks. There are over 120 towns and villages on the Island. The majority of 
these are small fishing villages, connected only by water transportation. In the southwest also 
urban, industrial and agricultural areas can be found; see Figure 0.3. The main urban centres are 
Bonny Town to the north and New Finima in the south. Between these two centres is an industrial 
area with the Bonny crude Oil Terminal (BCOT) of Shell Petroleum Development Company, 
located in the NE, with NLNG to the south thereof and Mobil Producing Nigeria in the SW. The 
southern, Atlantic coast of Bonny Island encompasses a beach ridge barrier and a sandy beach. 
The coastal situation is characterised by a large, 20 km wide, offshore sand bank: the Bonny Bar. 
It protects the coastline against ocean currents and waves. 
 
The population of Rivers State was established in the 2006 census at 5.2 million. The population 
of the Bonny LGA is estimated at approximately 270,000, made up of about 215,000 local people 
and 55,000 non-indigenes from other LGAs and States in Nigeria, and the vast majority of which 
work in the oil and gas industry. 

0.4.3 Striking features 

In the early 1990s a series of interlinking developments occurred on Bonny Island, which had 
large-scale consequences on the local environs. Lots of people migrated from elsewhere in 
Nigeria to the Island. Foreigners joined them. People’s usage of land shifted from “production and 
usage of natural resources” such as cropland and forest, to “built-up land”, i.e. land for housing, 
industries, infrastructure, etc.  
 
Many areas originally covered by - particularly swamp - forest now have other purposes and this 
change coincided with a loss of the natural habitats in those areas and an overall loss of 
biodiversity, particularly of the original wildlife, and a modified avifauna characterised by more 
domestic species. Further, some of the remaining habitats became dissected by Right-of-Ways 
(ROWs) for pipelines. In this context, NLNG established and continues to support a nature park 
on the Island to help conserve the Island’s natural biodiversity. The location of the park is 
indicated in Figure 0.3 
 
The shift in land use reflects a chain of causes. Commercialisation of oil and gas in Nigeria 
required a further expansion of exploration and exploitation activities and of treatment and export 
facilities. In this respect, the position of Bonny Island with its offshore approach channel to Bonny 
River and Port Harcourt was extremely suitable for treatment and export purposes. For oil, SPDC 
became the main player and for gas NLNG with to a lesser extent MPN. This expansion went 
hand-in-hand with an increase of all kinds of supporting businesses on the Island and an 
explosion of employment opportunities. 
 
Particularly for the construction activities of the continuing developments of NLNG and MPN, 
large numbers of workers were needed; see also Figure 0.4. Thousands of job seekers with their 
families and followers came to the Island and joined the autochthonous population. As the 
building of new industrial facilities continued over the last 10 years, many of the immigrants have 
settled in shantytowns on a semi-permanent basis, of which the largest is known as Akusuugh4. 
This settlement is situated along the road between the NLNG site and the residential area (see 
Figure 0.3) and has developed to a population of about 5,000 people, counted in 2006.  
 
In social and economic terms the developments on Bonny Island have been extraordinary fast – 
certainly when compared to the rest of the oil-province of Nigeria. This could probably only 

                                                
4 Settlements known by the local people as Akusuugh are referred to in this report as THE SETTLEMENT. 
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happen because steering and controlling mechanisms to ensure “quality developments”, such as 
spatial planning for the area or planning authorities, are not available5. The downside of the 
absence of such planning is that aspects like land-use, infrastructure, common services, etc., for 
which the need increased over the years parallel with increasing population density, fell out of 
step with the general booming growth in the area. Therefore, the area’s ability to support the 
inhabitants became insufficient, which is reflected by the need to import food from elsewhere. But 
the overall rapid growth also coincided with a surging demand for communal services like waste 
handling, sewage treatment, water supply, housing, electricity, education and health care. NLNG 
has contributed toward the management of power and water supply and recently also waste 
management services through the establishment of public utilities companies on Bonny Island. 
 
The fast growth has also had its consequences for the quality of the environment. After all, more 
industries and more people produce more discharges such as emissions, effluents, noise, and 
wastes. With baseline information available since the earliest NLNG project, some changes over 
time in the quality of the surface water and ambient air are worth mentioning here. With regard to 
surface water quality there is a striking trend of decreasing levels of petroleum hydrocarbons with, 
nowadays, hardly measurable oil-in-water. This positive trend is clearly associated with better 
(bio)treated industrial effluents and less spillages. At the same time there has been a negative 
trend observable in ambient air quality, of which particularly the NOx and SOx levels at times 
approached the WHO (World Health organisation) limits. This trend is not surprising given that 
power generation and associated emissions were increasing markedly at the same time. This was 
caused by both the expanding industry and by increasing numbers of private generators used by 
an increasing number of inhabitants on the Island. This situation however, has improved 
measurably since the Bonny Utilities Company (BUT) – also set up by NLNG – has begun to 
provide power to parts of the urban areas on the Island. Private generators are now mainly used 
for back up power supply. 
 
The pressure on the functions and services of the environment is noticeable not only on land, but 
also in the nearshore and offshore marine areas. A large number of fishery settlements in the 
Bonny River estuary are almost exclusively dependent on one specific aspect of the system: 
fishing. Space needed for shipping and associated activities like dredging, is still increasing in the 
Channel and in Bonny River. However, artisanal and industrial fishing are also increasing. 
Consequences for fish stocks in particular are detectable by experts: commercially important 
stocks are presently under pressure. This probably also enforced by the overall pressure on the 
biological environment, including creeks, mangroves and estuaries, which are the primary habitat 
for spawning, reproduction and growth of these aquatic species. 
 
Bonny Island is characterised by a high level of income inequality introduced by the presence of 
relatively highly paid oil and gas workers whose standard of living sharply contrasts with the 
majority of local people dependent on subsistence level traditional occupations for their incomes. 
Housing on Bonny is mainly single-family detached bungalows. As of 2006, there is piped water 
in Bonny Town, and while other communities largely depend on a combination of boreholes, 
standpipes and wells, NLNG is contributing to the water supply by providing these communities 
with water tankers. Both Bonny Town and more recently New Finima have a steady supply of 
electricity. The most common form of sewage disposal is the water closet, however open 
defecation in the rivers and creeks is common. Lack of formal refuse or disposal systems gave 
rise to indiscriminate dumping of refuse in public areas, i.e. in the settlements, creeks, sea, and 
bush. 
 
Poverty is high in the shantytowns near NLNG site. About 50% of households in THE 
SETTLEMENT are poor by the country’s standards, mainly due to unemployment and low pay 
associated with informal occupations (i.e. trading, food selling, carpentry) and subsistence living 
(i.e. fishing, farming, palm tapping). Housing is very poor quality and of a temporal nature; most 
houses have mud floors, and are made primarily with discarded cartons, plastic sheeting and 
random wood planking. With the exception of a primary school, public services are non-existent in 
THE SETTLEMENT: there is no electricity, piped water, or refuse or sewage disposal system.  

                                                
5 The draft Bonny Master Plan (2002) and the Niger delta Development Master Plan (2003) do not contain 
the required details for these purposes.  
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Since the Base Project, NLNG has actively sponsored educational improvements in the 
communities, ranging from repairs and maintenance of existing schools, and the construction of a 
library and sports arena, to support of vocational training programmes, scholarship programmes, 
and donations of books and computers. Literacy in the Nigerian Delta is high at 78% compared 
with the national literacy rate of 68%, however like elsewhere in the country, the number and 
quality of educational institutions and teaching personnel in Bonny LGA remains low.  Low 
government funding of public schools has resulted in major shortages of basic teaching materials 
and equipment, poor infrastructure maintenance, low teaching morale, very high teacher-student 
ratios, and outdated curricula. Access to schooling is a problem for children living in the peri-
urban and rural areas, who must walk long distance to the nearest school. The primary and 
secondary school attendance rates are similar for boys and for girls in Bonny (upwards of 70%), 
however far fewer girls than boys living in THE SETTLEMENT attend secondary school (36% and 
64% respectively), presumably to take care of siblings and perform domestic chores at home.  
 
Government-sponsored health services exist on Bonny Island and in the Bonny LGA have been 
studied, but are hardly improved since the Six  Project. Eleven (11) Primary Health Care Centres 
are on the Island and serve as immediate health contact centres for the inhabitants. They are 
insufficiently equipped for the most basic surgical operations or for ambulance services; they are 
in chronic short supply of medicine. Private companies support the two secondary level facilities 
in Bonny. However, these also have outdated equipment, irregular maintenance, and too few 
doctors. NLNG has made major contributions toward the upgrading of Bonny General Hospital 
and Finima Health Centre. The status of government health care facilities has encouraged the 
proliferation of the number of private clinics (from 2 in 1992 to 10 in 2006) in Bonny Town. 
Shortage of orthodox medical facilities in the rural areas, and low public awareness has 
inadvertently reinforced the use of traditional health clinics and spiritual homes among the ill and 
even amongst childbearing women. There are no health facilities in THE SETTLEMENT. 
 
Malaria and diarrhoeal disease are the most commonly reported diseases on Bonny Island. 
Twelve tuberculosis cases were reported in 2005. One of the most pressing health concerns 
facing the Island is HIV/AIDS. In July 2006, HIV prevalence was 7.8% on Bonny Island compared 
to 5-6% in the country overall. HIV/AIDS management is not available on the Island. In an effort 
to improve the situation, NLNG has sponsored HIV/AIDS awareness campaigns in Project 
communities and in student anti-AIDS clubs. Through NLNG’s support, the child immunisation 
coverage on Bonny Island has markedly improved, protecting children from contracting the most 
common life threatening diseases, i.e. tuberculosis, polio, diphtheria, tetanus, pertusis and 
measles. Vaccination rate against trivalent oral polio was 94% in 2005. This is the most 
impressive of the six diseases covered. 

0.4.4 Sensitivities and issues 

The baseline situation of the SevenPlus  Project area utilised in this report is the reference 
situation as obtained in early 2006 and supplemented with information from different, publicly 
available sources. This Project area is the area that could be affected by the Project activities.  
 
The series of NLNG Projects has shown that the baseline situation on Bonny Island is not a static 
reference situation. It is actually a continuously changing situation: a baseline of development, 
reflecting all above-mentioned dynamics associated with population and industrial growth. 
Because of the difficulty to superimpose the proposed SevenPlus  Project on such a dynamic 
baseline during the impact assessment process, a dedicated approach was selected, one which 
was already initiated for the Six  Project. Here the “functions and services” of the environment are 
used, separated into the onshore and estuarine/offshore environments. An overview is presented 
in Table 0.2 below. 
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Table 0.2. Compilation of sensitivities (based on functions/services) used for this SevenPlus  ESHA. 

The stakeholders raised more than 120 issues during a series of stakeholder engagement 
meetings and workshops. These issues were summarized in 26 categories, which cover 5 main 
subjects: 
 

· Spatial planning 
· Increasing population 
· Operational concerns 
· Spin-offs 
· ESHA related issues 

 
The issues are, in the same way as for the sensitivities, entirely integrated in the impact 
assessment process. 

0.5  Impact assessment 

The methodology for impact assessment follows the Nigerian statutory requirements and 
international standards set by the World Bank. It is based on the approach developed for earlier 
NLNG projects. Recent international developments have been incorporated, such as the process 
for defining sensitivities of an area, of which the results are presented in Table 0.2 above.  

0.5.1 Methodology 

An overview of the impact assessment process for SevenPlus  is given in Figure 0.6.  
 
The Project’s hazards , notably the inputs (usage of natural and human resources) and outputs 
(invaluable stream like emissions, noise, wastes, etc.) for both construction and operations, have 
been brought together with the sensitivities and the issues raised by the stakeholders, in the 
Interaction Matrices in Chapter 5 of this EIA report. This resulted in an overview of all potential 
impacts. Each interaction was then assessed. Professional judgement, combined with detailed 
knowledge of the Project hazards and the conditions of the respective sensitivities , was used to 
determine whether or not it is a matter of impacts. 
 
Next, to simplify the impact identification process, interactions between similar hazards and their 
respective sensitivities were grouped together into a single impact. In the interaction matrices, 
interactions grouped in this way were given the same impact number, which was then entered 
into the Impacts Table. Once all impacts for construction and operation phases had been 
identified, there were specific steps, which were followed in order to describe and ascribe the final 
significance rating of each impact.  
 
Once the degree of significance of an impact had been assessed, a decision had to be made 
about the need for mitigation. This depended on the ‘impact acceptance’ or ‘impact tolerance’. 
For this Project, a NLNG-specific Impact assessment Matrix (IAM) was developed - presented in 
Figure 0.7 - which details the seriousness or significance of each of the impacts and 
demonstrates the need and type of managerial action to be taken. 
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Figure 0.6. The ESHA process for the SevenPlus  Project. Process activities are in blue and the deliverables of each step 
are presented in the boxes.  

Subsequently, the Impacts Tables were developed; these identify each impact, along with the 
hazard, which caused the impact. In addition, each impact is described in terms of likelihood and 
potential consequence, together with the final impact rating attributed. Once all impacts had been 
identified and classified, mitigation measures were designed to minimise the adverse effects of 
the Project and to maximise the benefits. Mitigation measures were identified in the Mitigation 
Table in Chapter 7, which links each impact to its proposed mitigation. The key requirement for 
sustainable development is that mitigation measures proposed to prevent, minimise or 
compensate for any adverse impacts will be incorporated into the Environment, Social and Health 
Management Plan (ESHMP), together with any enhancement measures.  
 
All impacts assessed according to the IAM (Figure 0.7) as being “major” were automatically 
classified as “intolerable” and must be mitigated. If an impact is rated moderate, the mitigation 
should bring the impact down to “ALARP” (As Low as Reasonably Practicable) level. This means 
that mitigation should bring the negativity of the impact as low as possible using available finance, 
available time and the best available technology.  
 
Impacts rated to be minor or negligible are marked as “to be managed” and can be dealt with 
through the normal elements of the Management Systems, including procedures, guidelines, 
extra resources in terms of manpower, etc.  
 
Positive impacts resulting from the Project are mentioned as to be enhanced, where possible. 
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Figure 0.7. Impact Assessment Matrix (IAM). 

0.5.2 Main findings of the impact assessment 

As earlier explained in this Executive Summary, the Project has been designed and will be 
executed and operated in full compliance with applicable Nigerian and international requirements. 
Most of such standards are meant to prevent pollution of the environment by the “output hazards” 
(for explanation see 0.5.1 above), such as emissions, effluents, etc.; these are numerical criteria 
– such as a concentration limit for nitrogen oxides (NOx) in stack emissions. Such standards 
applicable to this Project are presented in Appendix 11 of this EIA report.  
 
However, compliance with this kind of standards is not a guarantee of “no impact”. After all, 
impacts are a consequence of more than only the discharge under consideration: the overall 
environmental condition (the baseline), but also other discharges - eventually all in compliance 
with the applicable standards - have to be taken into account as well. In addition, the seriousness 
of impact is also determined by the sensitivity of elements in the environment, which may be 
affected.  
 
More difficult to assess are impacts on functions/services for which only “descriptive” standards 
are available, like guidelines, good practices, intentions, etc.  
 
For the following descriptions only the “moderate” and “major” impacts are taken into account. 
Any impacts rated as “negligible”, “minor” or “positive” are not presented.  

0.5.2.1 Space needed 

The impacts related to “space” are coded as C1 for the Construction phase and O1 for the 
Operations phase. These codes correspond with the numbering of mitigations in Tables 0.3 and 
0.4.   
 
The Project will need space and therefore the current area used by NLNG onshore will be 
expanded with about 120 ha. Nearshore and offshore, an increasing area will be used for the new 
jetty, for (also maintenance-) dredging activities and for shipping. The consequences thereof will 
be divergent and will affect all functions/services defined for the Project Area, including fisheries. 
 
Most of new areas onshore were originally secondary forest. While preparing for the expansion, 
these areas will be cleared from all vegetation. This will affect the plants and animals, which all 
have to be removed. With this change from natural habitat to industrial land, the biodiversity of 
the whole region will be affected as well. The land will be heightened (to final construction level) 
with sand dredged offshore. In addition, the natural capacity of the area to deal with drainage of 
excess water, and with possibly contaminated water, will be changed. Outside the future fence 
new “sterile” and “safety” zones will be established, where the collection of natural products by 
local people will be restricted or even prohibited.  
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The impact of the widening of the New Finima road between the roundabout and the labour camp 
may be substantial if this is not planned properly. After all, along the east side of the road the 
Nature Park is situated.  
 
In the nearshore and offshore areas the proposed activities will locally affect water depth and 
sediments structure. This will be a consequence of the construction of the third jetty and of 
dredging activities. Effects thereof and of the increasing shipping activities on sedimentation and 
erosion patterns cannot be excluded.  

0.5.2.2 Materials, goods, etc. needed for the Project 

The impacts related to “materials, goods” are coded as C2 for the Construction phase and O2 for 
the Operations phase. These codes correspond with the numbering of mitigations in Tables 0.3 
and 0.4.   
 
The Project will need water, chemicals, (building and office) materials and fuel during both 
construction and operation; food is to be supplied for the construction workers and later for the 
operational staff. These will be purchased in the local context as far as possible and as such this 
is a positive effect in the socio-economic context.  
 
However, the presence of a large construction workforce will increase the need of food and water 
for several years and this may affect the supply and the price on the local markets.  

0.5.2.3 Human resources 

The impacts related to “human resources” are coded as C3 for the Construction phase and O3 for 
the Operations phase. These codes correspond with the numbering of mitigations in Tables 0.3 
and 0.4.   
 
A large group of construction workers will be needed: about 8,000 with occasionally peaks of 
10,000. The presence of all these people will have consequences for the original population on 
Bonny Island, both in terms of health – introduction and passing on of diseases, but also for 
existing habits and socio-cultural values. After the construction period most of these job seekers 
will go elsewhere and this will lead to other effects on the local economy and social stability.  

0.5.2.4 Emissions 

The impacts related to “emissions” are coded as C4 for the Construction phase and O4 for the 
Operations phase. These codes correspond with the numbering of mitigations in Tables 0.3 and 
0.4.   
 
During the construction phase most emissions will arise from the waste incinerator and transport 
(cars, ships, etc.), while during the operations phase the main emission sources are: the LNG 
trains with stack emissions, the flare, the acid gas incinerator and the marine activities (with tugs 
and product carriers). 
 
Of special concern are the emissions of nitrogen and sulphur oxides - NOx and SOx respectively - 
as these components will affect the ambient air quality. Emissions from each individual source 
(the stacks) comply with the applicable statutory requirements. Modelling of the dispersion of all 
emissions/pollutants was carried out to assess the effects on the air quality in the surroundings. 
When the emissions of SevenPlus,  including the ships, are added to the existing baseline 
situation on Bonny Island, it cannot be excluded that the air quality becomes such bad that the 
health of people is at risk. The ships (LNG carriers and tugs) appear notable contributors to the 
predicted air pollution. The modelling results demonstrate that significant mitigation is required to 
comply with the applicable standards. 
 
Emissions of CO2 will contribute to the overall GreenHouse Gas (GHG) emissions, which are 
known to cause climate change. The predicted GHG emissions for the future LNG site, including 
trains 7 and 8 and all shipping activities, will increase to about 8% of the total of Nigeria, and 
require mitigation to a level of ALARP (As Low As Reasonably Practicable). 
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0.5.2.5 Effluents 

The impacts related to “effluents” are coded as C5 for the Construction phase and O5 for the 
Operations phase. These codes correspond with the numbering of mitigations in Tables 0.3 and 
0.4.   
 
The discharges of normal drainage and (treated) sewage / process water from the site comply 
with applicable criteria. However, as these effluents add to the already existing discharges to 
surface water, the total load has to be assessed and in that context the discharges may result in 
an exceedence of the capacity of the environment to deal with this. Impact on water quality and 
marine and freshwater organisms may result. Modelling of the fate of the discharges has been 
used to assess in detail possible impacts.  
 
Effluents from ships, such as bilge water, ballast water, etc., may affect the quality of the 
nearshore and offshore waters and, hence the marine organisms, including fish, and the fisheries. 
Also the anti-fouling paints used at the outer side of the ship may pose a serious hazard to 
marine life.  

0.5.2.6 Wastes 

The impacts related to “effluents” are coded as C6 for the Construction phase and O6 for the 
Operations phase. These codes correspond with the numbering of mitigations in Tables 0.3 and 
0.4.   
 
Hazardous and non-hazardous (semi-)solid wastes may impact on different environmental 
compartments (air, water and soil), depending of the way these wastes are treated, incinerated or 
land-filled. Not properly handled waste poses a risk to human health.   

0.5.2.7 Noise 

The impacts related to “effluents” are coded as C7 for the Construction phase and O7 for the 
Operations phase. These codes correspond with the numbering of mitigations in Tables 0.3 and 
0.4.   
 
Additional noise generated during construction, commissioning and operations may exceed 
generally accepted limits and may be a nuisance for people living around the site. The physical 
and mental health may also be affected.  
 
Modelling of the noise propagation has been used to predict the noise levels in the communities 
around the site. The results demonstrate that significant mitigation is required to comply with the 
applicable standards.  

0.5.2.8 Light 

The impacts related to “effluents” are coded as C8 for the Construction phase and O8 for the 
Operations phase. These codes correspond with the numbering of mitigations in Tables 0.3 and 
0.4.   
 
Light will be generated by traffic, the plant and by flaring; people and animals may be affected 
and/or attracted. 

0.5.2.9 Heat 

The impacts related to “effluents” are coded as C9 for the Construction phase and O9 for the 
Operations phase. These codes correspond with the numbering of mitigations in Tables 0.3 and 
0.4.   
 
Flaring is the most important source of radiation; (migrating) birds and insects especially during 
nighttime birds and insects may be affected.  



Executive summary  Page 0-20 of 0-34  
 
 

 
 
NLNGSevenPlus  Environmental Impact Assessment  14/04/2008 

0.5.2.10 Incidents 

The impacts related to “effluents” are coded as C10 for the Construction phase and O10 for the 
Operations phase. These codes correspond with the numbering of mitigations in Tables 0.3 and 
0.4.   
 
 
 
 
 
 
 
 
 
 
 
 
 
   a    b            c                d 

Figure 0.8. Examples of modelling of fate and behaviour of oil spilled at the NLNG Jetties. Situations a and b refer to a 
scenario of 300 tonnes condensate spilled in 10 minutes; a at spring ebb tide and b at spring flood tide. Situations c and d 

refer to 3000 tonnes heavy fuel spilled in 2 days; c at spring ebb tide and d at spring flood tide. 

Spills and incidents are may affect all environmental components and services through, in this 
case, “acute” emissions, effluents and wastes. Modelling of spills of oil and condensate was used 
to demonstrate the fate and effects of products spilled on the water surface. For a few examples 
of spill scenarios see Figure 0.8. In a worst-case situation more than 30 km of shoreline can be 
covered with oil.  

0.6 Cumulative effects  

The assessment of any cumulative effects caused by the Project - also in relation to other past, 
present and future developments - is a statutory requirement in Nigeria. Chapter 6 of this report 
describes how NLNG attempts to deal with such cumulative effects in its impact assessments.  
 
In the Project area of SevenPlus  other industrial and social developments were assessed as part 
of the collection of baseline information. This was only possible for parameters, which integrate 
hazards and effects from all kind of sources, including those from the 3rd party activities. These 
parameters cover NLNG’s measurements of ambient noise and ambient air quality. The 
cumulative effects of SevenPlus  were assessed on top of the already existing ambient quality, as 
determined by NLNG’s trains 1-6, by SPDC’s and MPN’s operations and urban activities in 
nearby communities.  
 
For all other aspects this was not possible, due to insufficient data on 3rd party activities. So, 
cumulative effects on groundwater, land use, social parameters and the nature park could not be 
assessed; in addition, a Quantitative Risk Assessment, as presented for SevenPlus , could not be 
carried out for the whole industrial zone on the Island.  
 
The “cumulative assessment” for emissions (and the associated ambient air quality) and noise 
demonstrates that with SevenPlus  development the available (ambient environmental) budget 
will be fully consumed. This means that any coming developments on the Island, which produce 
noise and emissions to air, may result in the exceedance of the international standards for these 
parameters.  
 
In the offshore area several activities will take place, which are directly or indirectly related to the 
NLNG developments. These include dredging of the Bonny Channel to increase the capacity for 
shipping to and from the jetties of Bonny Island and the dredging for sand for the site preparation. 
Possibly combined (additive or synergistic) effects of all past and coming dredging activities on 
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the coastal morphology, nearshore geohydrography, oceanography, marine resources and 
fisheries have not been assessed, as being outside the scope of this impact assessment. 
 
The community has called for a “Carrying Capacity Study” (CCS) for the area, which should be 
carried out by the Joint Industry Companies (JIC). This study is likely to address cumulative 
effects of all kind of activities and developments.  

0.7  Mitigation and enhancement 

Mitigation measures have been identified and are designed for all potential impacts identified. 
NLNG recognises the importance of including effective mitigation in the Project where this is 
needed. Hence, the mitigation actions in this EIA represent commitments by the Company. 
 
Any impact, assessed as having negligible or no impact, or as being positive, does not require 
special mitigation action. Where the potential for added value has been identified for these items, 
these opportunities are described as enhancement measures. All these actions are not presented 
in the section below. 

0.7.1 Mitigation measures for the Construction phase 

A total of 48 impacts identified with a varying degree of significance is shown in the left diagram in 
Figure 0.9. In Table 0.3 all actions are presented, which are needed to mitigate these “moderate” 
and “major” impacts as far as possible.  
 
After implementation of the mitigation measures, no “major” items and only 2 ”moderate” items 
will be left; this residual impact is shown in Figure 0.9. By mitigation a shift becomes apparent to 
residual impacts with lower risk and/or lower consequences: the “negligible” and “minor” items 
increased from 16 to 39. 
 
 

                 
 

Figure 0.9. SevenPlus  Construction phase. Rating of the significance of impacts predicted before (left) and after (right) 
mitigation. 
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Action 
number 

C: 
Construction  

 
Mitigation actions  

C1-1A  
 
 

C1-1B 
 
 

C1-1C 
 

 
 

C1-1D 

NLNG shall execute the widening of the New Finima Road between the roundabout and labour 
camp, as described in the BOD for the SevenPlus project, at the western side of the road only. 
 
NLNG shall acquire sufficient land west of the New Finima Road from ExxonMobil to realize the 
scheduled widening of this road. For the widening 6 m is required and for a temporary road 3 m. 
 
NLNG shall guarantee continual availability of the existing construction camps for SevenPlus to 
bridge the gap between the construction of Six and SevenPlus. This shall be regardless of the result 
of EPC contractor selection. This could be done by NLNG taking over the ownership of the camps. 
 
NLNG shall commission a small (not formal) Environmental Impact Assessment at the end of the 
construction phase to guide the decisions to be taken for the future of the labour camp. All possible 
solutions - which include apart from demolishment also re-use as housing area - are to be included; 
see also Chapter 10.�

C1-2A NLNG shall communicate to the Police on the need to take appropriate measures to improve road 
safety on Bonny Island. 

C1-4A 
 
 
 
 
 

C1-4B 
 

NLNG shall - in consultation with the Nigerian Conservation Foundation, the National Parks 
Commission and the Federal/State Department of Forestry - invest in nature conservation to 
compensate for the further degradation of ecosystems on Bonny Island. This can be done 
elsewhere in the Niger Delta. The level of additional investment shall reflect the increased LNG 
production capacity.  
 
NLNG shall inventorize the presence of asbestos containing materials and wastes in the RA and IA. 
NLNG shall include asbestos containing waste in the present waste management plan, as well as a 
proper disposal option for this hazardous material. NLNG shall develop and obtain approval from 
FMEnv for the preferred solution for asbestos containing waste.�

C1-5A 
 
 
 

C1-5B 
 
 

C1-5C 
 

NLNG shall monitor during the site preparation works the existence of stagnant water in pools and 
drainage systems. Corrective action shall be taken to remove factors contributing to vector borne 
diseases. 
 
NLNG shall inform permitting authorities about start and execution of site preparation works to 
enable them to overview/monitor the activities as specified in the waiver. 
 
NLNG shall extend the current groundwater monitoring system/program for the NLNG site with 
monitoring wells in the new areas. NLNG shall assess the consequences of site preparation 
activities for hydrogeology and water quality in case deviations from the baseline situation are 
observed and shall take corrective action if required. 

C1-7A NLNG shall assess the quality of the material to be dredged for the 3rd jetty construction and will 
develop an appropriate disposal procedure for the dredged spoil in line with the London Dumping 
Convention and in consultation with NPA. 

C1-8A NLNG shall continually evaluate the security situation and measures during construction at and 
around the MOF and the future 3rd jetty and will stimulate that necessary actions will be taken. As 
the implementation is partly beyond NLNG’s control, this is considered the ALARP solution. 

C2-2A NLNG shall increase the financial support for sustainable food production through the development 
of alternatives like fish farms, agriculture and husbandry to reduce (in view of the risk of over-
exploitation) the current pressure on natural systems. At the start of SevenPlus the economic 
empowerment schemes will be doubled in relation to the 2007 commitment.   

C2-3A 
 
 

NLNG shall continue to support JIC initiatives to manage the risks of Sexually Transmitted Diseases 
(STD) / vector borne diseases due to the large workforce during the construction phase through 
dedicated awareness campaigns for the workforce and commercial sex workers, and through 
preventive health care. This preventive health care shall be continued into / during the operations 
phase. 
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Action 
number 

C: 
Construction  

 
Mitigation actions  

C2-4A 
 
 
 
 
 
 

C2-4B 
 
 
 
 
 

C2-4C 
 

C2-4D 
 
 

C2-4E 
 
 

C2-4F 

NLNG shall demonstrate that the drainage plan developed for the site preparation and pre-loading 
activities is adequate to prevent salt water infiltration to surface and ground water. The plan has to 
include as a minimum a adequate and representative number of: 
Sealed siltation basins in the drainage system. 
Surface trenches in the hydraulic fill area with (lined) drainage straight to the Bonny River. 
Monitoring wells around the fill areas to monitor the level and the quality of the freatic groundwater. 
 
NLNG shall instruct site preparation contractor to use 10 mm mesh size sieves to prevent intake of 
fish during intake of river water.However, NLNG agreed to the contractor’s proposal that in the 
present phase of the Project it is not feasible to reduce the mesh size from 50 mm, as this can only 
be done in a dry-dock. Moreover, the contractor claimed that 2.5 mm would not be realistic as the 
sieve would clog and would damage the pumps due to vacuum and cavitation. 
 
NLNG shall make available to the local communities the filling sand that is no longer needed. 
 
NLNG shall take during sand filling random samples of the slurry for chemical analyses to verify the 
sand quality against the preset standards in the contract.  
 
NLNG shall engage with local communities / fishermen prior to the start of the filling activities on site 
by means of presentation to / discussion with the Chiefs Council, BECC, BKDC and FDC. 
 
NLNG shall review and upgrade its existing procedures for the collection and management of 
complaints: 
Communicating focal point / organisation and telephone number to communities and publish on 
NLNG website 
Registering complaints in a dedicated system 
Taking corrective action if required 
Soliciting feed back 
 

C2-6A 
 
 

C2-6B 

NLNG shall store and handle all construction chemicals in line with the Shell guide to Warehousing 
of Chemicals.  
 
NLNG shall use only products (chemicals, fuels, etc.) for which a complete Material Safety Data 
Sheet (MSDS) is available. NLNG shall comply with the requirements in the MSDSs during handling 
and storage of products. 

C3-2A 
 
 
 
 
 

C3-2B 
 
 

C3-2C 

NLNG is supporting the existing health care infrastructure on Bonny Island. Additional capacity is 
likely to be required as unemployed construction workers could stay on Bonny Island between train 
6 and 7 and between 7 and 8, and will in that period be dependent on public health care. NLNG will 
increase the financial budget for healthcare support by 20% during this period.  
 
 
NLNG shall perform medical screening as part of the employment procedure for construction 
workers.  
 
NLNG shall update the grievance procedure to improve the accessibility by external stakeholders. 

C3-3A 
 
 
 

C3-3B 

As part of the overall demobilization plan as required in IFC Performance Standard 2, NLNG shall 
inform the construction workers at the end of construction phase of train 6 as well as train 7 about 
job opportunities in the future and when and where new jobs can be expected.  
 
NLNG shall develop and implement (in consultation with stakeholders) a social investment plan 
working towards sustainable development of the local communities and a mutually beneficial 
relationship. The proposed plan includes:  
1. Site preparation/survey and construction of prototype houses for a Housing Estate. 
2. Set up of a Water Transport Company for sustainable (commercial) marine transport using the 

Bonny Utilities Company model. 
3. Shore protection measures around Bonny Island.  
4. Sand will be provided in new development areas for filling in Bonny and New Finima towns. 
5. Support for the establishment of a small-scale industry in line with the Federal Government 

Small and Medium Scale concept (Ref. 7.2.). 

C4-1A 
 
 
 

C4-1B 

NLNG shall ensure that in the EPC contract for SevenPlus a requirement is included for a 
construction incinerator complying with EU Directive 2000/76/EC. The incinerator shall be fit to deal 
with medical waste. 
 
NLNG shall ensure that monitoring of incinerator emissions is carried out during the construction 
phase. 
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Action 
number 

C: 
Construction  

 
Mitigation actions  

C4-2A 
 
 

C4-2B 

NLNG shall take dust suppression measures during site preparation and earth works to 
complement the measures for roads as stipulated in the HSE Premises for Construction.  
 
NLNG shall prevent during (site preparation) earth works the clogging of drain systems by dust, 
through for instance locating stockpiles sufficiently away from drainage. In addition, check regularly 
the drainage systems on the occurrence of standing water and take corrective measures if required.  

C4-3A 
 
 

C4-3B 

NLNG shall purchase fuel with low sulphur content, typically maximum 0.25% (wt) - ALARP for 
Nigeria - to run onshore construction machinery and transport.  
 
NLNG shall instruct EPC contractor to minimize emissions by transport vehicles and machinery 
through regular maintenance and replacement of outdated material as prescribed by the Original 
Equipment Manufacturer. 

C4-4A NLNG shall purchase fuel with low sulphur content, typically maximum 0.25% (wt) - ALARP for 
Nigeria - to run construction vessels and offshore equipment. 

C4-5A NLNG shall develop and apply training and procedures to effectively use the specially designed in-
plant measures to achieve the planned reduction of flaring during commissioning and start-up by 
about 90%. 

C4-6A NLNG shall inform neighbouring communities sufficiently in advance (at least 1 week) of 
commissioning / start-up about flaring, with details regarding duration and expected visibility and 
smoke. 

C5-2A 
 
 

C5-2B 

NLNG shall install a buffer tank before the (construction) sewage biotreater (in which the vacuum 
trucks shall discharge) to control incidental exceedance of discharge limits for the effluent quality. 
 
NLNG shall set up an adequate monitoring procedure to check the quality of the effluents from the 
construction site and the biotreater for compliance with applicable standards before discharge into 
surface water. 

C5-3A 
 
 
 

C5-3B 
 
 
 

C5-3C 

NLNG shall request NPA to provide port reception and treatment facilities for effluents to be 
discharged from small (construction related) ships, in accordance with the Nigerian (MARPOL 
related) legislation. 
 
NLNG shall instruct captains of vessels that operate in Nigerian waters only, involved in 
construction activities to collect on board effluents (machinery, bilge, black and grey water) and 
solid wastes for disposal at the NPA (to be) provided port reception facilities.  
 
NLNG shall instruct international construction contractors to use only vessels that fully comply with 
the intentions of the International Convention on the Control of Harmful Anti-fouling Systems on 
Ships: no organotin anti-fouling paints. Construction vessels shall be IMO certified. 

C5-4A NLNG shall prevent during construction the occurrence of pools of standing water on site. In 
addition, NLNG shall regularly check the drainage systems on the occurrence of standing water. 
Take adequate measures to prevent such occurrence. 

C5-5A NLNG shall prevent during construction, the direct discharge of potentially contaminated drainage 
water to surface water through dedicated collection systems, e.g. around workshops, and discharge 
this contaminated water with vacuum trucks to the biotreater. 

C6-1A NLNG shall not dispose off any wastes other than bush and topsoil in area 1 during the preparation 
and filling of the new areas. 

C6-3A NLNG shall develop and implement procedures for handling and off-site disposal of all types of solid 
construction waste; ensure compliance with NLNG standards and procedures on these matters, 
including transport, contractor credibility, landfills and monitoring. 

C7-2A NLNG shall monitor during construction activities the noise levels at the edge of the nearby 
communities and take corrective actions at the source (e.g. temporary noise screens) when 
cumulative noise levels (averaged over 1 hour) exceed the 55 dB(A) during daytime or 45 dB(A) 
during night time. NLNG shall investigate possibilities to reduce noise from piling, if required, or 
prohibit night time piling activity. 

C8-2A NLNG shall inform local communities timely (1 week) on the reason, timing and duration of flaring 
during commissioning. 
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Action 
number 

C: 
Construction  

 
Mitigation actions  

C10-1A 
 
 
 
 

C10-1B 

NLNG shall instruct the EPC contractor to prepare and implement adequate OSRPs (Oil Spill 
Response Plans) for both onshore and offshore spill events as part of the overall Emergency / 
Contingency Planning. Call-out schemes, resources, training, etc. shall be adjusted to the offshore 
NLNG OSRP.  
 
NLNG shall review and update the onshore OSRP to be able to deal with spills larger than Tier 1 
size, such as condensate pipe rupture, tankers conveying fuel within NLNG facilities. 

C10-3A 
 

 
 

C10-3B 

NLNG shall not discharge untreated sewage from construction activities into surface water in case 
of malfunctioning of the biotreatment facilities. NLNG shall install a buffer tank for temporary storage 
of this wastewater. The capacity of this tank shall be based on a proper risk assessment.  
 
NLNG shall define in cooperation with EPC contractor alternative treatment/disposal route(s) for 
untreated sewage from construction activities to accommodate malfunctioning of the construction 
biotreater(s). The alternative shall comply with regulatory requirements and be ALARP. 

C10-4A NLNG shall instruct the EPC contractor to prepare and implement a response plan for dealing with 
labour conflicts / social unrest as part of the overall emergency / contingency planning. This plan 
shall fit into the NLNG’ s emergency response planning procedures. 

C10-5A 
 
 
 

C10-5B 

NLNG shall ensure the efficiency of the EPC contractor’s emergency response plan to deal with 
emergency situations like fires, explosions, etc. This plan shall properly fit into and be adjusted to 
the overall NLNG emergency response planning procedures.  
 
NLNG shall apply a detailed Hazard and Effects Management Process (HEMP) for aqueous 
effluents produced during accidents during construction with fire fighting, resulting in a (yet) 
unknown discharge composition and ensure proper control and recovery measures.   

Table 0.3. Actions committed to mitigate “major” and “moderate” impacts during the SevenPlus  Construction phase. 
In the 1st column, the action numbers C1 to C10 refer to the impacts described in chapter 0.5.2 above. 

The above mitigation actions are of a very diverse nature; some are organisational or procedural 
controls. The implementation thereof is highly determined by the efficacy of Company’s and EPC 
Contractor’s management systems.   
 
Worth mentioning here are the technical/instrumental measures which will be taken with the aim 
of preventing effects on people and the environment, which include: 
 

· Usage of low sulphur fuel for both onshore and offshore activities, with the aim to reduce 
emissions of sulphur oxides; 

· Full implementation of the IMO (International Maritime Organisation) Conventions for all 
ships and shipping activities. Special reference is made to need for “Port Reception 
Facilities” for liquid and solid waste stream from ships. This kind of facilities is to be 
provided by the NPA under MARPOL (Marine Pollution) Convention signed by Nigeria.  

0.7.2 Mitigation measures for the Operations phase 

A total of 51 impacts identified with a varying degree of significance is shown in the left diagram in 
Figure 0.10. In Table 0.4 all actions are presented, which are needed to mitigate these 
“moderate” and “major” impacts as far as possible.  
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Figure 0.10. SevenPlus  Operations phase. Rating of the significance of impacts predicted before (left) and after (right) 
mitigation. 

After implementation of the mitigation measures, no “major” items and only 7 ”moderate” items 
will be left; this residual impact is shown in Figure 0.10. By mitigation a shift becomes apparent to 
residual impacts with lower risk and/or lower consequences: the “negligible” and “minor” items 
increased from 207 to 40. 
 

Action 
number 

O: 
Operations 

	
Mitigation actions  

 
 
 

O1-1A 
 
 

O1-1B 
 
 
 

O1-1C 
 
 

O1-1D 
 
 
 
 

O1-1E 
 
 

O1-1F 
 
 
 

O1-1G 

NLNG shall Implement risk tolerability criteria applicable to the risk contours around the present and 
future NLNG site: 
 
(Re)location of the NLNG fence to include 10-5 contour. Arrange a workable agreement with the 
current landlord – ExxonMobil – to execute this. 
 
Control public access between 10-5 and 10-6 risk contours (sterile zone) to prevent encroachment. 
Ensure enforcement by agreements with landowner in close consultation with local authorities. 
Signposting of the area to be implemented in consultation with the landowners 
 
Prepare with local communities situated between the 10-8 and 10-6 risk contours for rapid 
evacuation procedures of the schools, churches and hospitals/health centres. 
 
NLNG shall implement risk tolerability criteria applicable to any camps for construction workers 
within the 10-6 risk contour:- relocate the camp or conduct risk preparedness measures with camp 
residents, such as training, information and agreement, technical infrastructural measures 
(reinforcement etc). 
 
NLNG shall take initiatives within JIC for a combined risk assessment for the JIC industrial activity 
on Bonny Island and implement findings. 
 
NLNG shall stimulate in cooperation with the JIC and the Governmental institutions, (the proposed 
CCS) studies to accommodate stakeholder concerns about the perceived uncontrolled 
developments on the Island. 
 
NLNG shall commission an “Abandonment ESHA” at the end of the lifetime of the Project, which will 
describe the processes and activities for the closure/decommissioning and abandonment.  

O1-2A NLNG shall - in consultation with the Nigerian Conservation Foundation, the National Parks 
Commission and the Federal/State Department of Forestry - invest in nature conservation to 
compensate for the further degradation of ecosystems on Bonny Island. This can be done 
elsewhere in the Niger Delta. The level of additional investment shall reflect the increased LNG 
production capacity. 

O1-6A 
 
 
 

O1-6B 

NLNG shall extend the existing groundwater monitoring system and monitoring program to include 
the new (SevenPlus) areas and take adequate measures if water quality and/or hydrogeology 
measurements indicate unacceptable deviations.  
 
NLNG shall monitor regularly (particularly after rains) drain systems and surface area for the 
occurrence of pools of standing water to prevent vectors to develop. NLNG shall take corrective 
action where required, such as removal of blockage. In process areas where for safety reasons 
standing water is required, measures shall be taken to prevent the development of vectors, 
including currently deployed measures (e.g. endemic mosquito eating fish, repellant, fumigation). 
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Action 
number 

O: 
Operations 

	
Mitigation actions  

O1-7A 
 
 
 
 
 
 
 
 

 
O1-7B 

 
 
 
 

O1-7C 
 
 
 

O1-7D 
 
 
 
 
 

O1-7E 
 
 
 

O1-7F 

NLNG shall minimize the negative impacts associated with the loss of fishing grounds by: 
Providing a fish storage facility in association with the Bonny Fishermen Union for fishermen and 
their families in the Bonny River and the Bonny estuary. 
Establish cooperatives in cooperation with the Bonny Fishermen’s Union to enable provision of 
fishing equipment etc. It is proposed that these cooperatives are based on a “Need-Analysis”. 
Provide linkages for fishermen to NLNG’s business support services and micro-credit scheme. 
Setting up a long-term social opportunity investments plan (building on the currently available short 
term plan) with the aim to re-educate affected fishermen to other professions/trades that will provide 
job opportunities. 
 
NLNG shall work with the JIC and in consultation with BECC and the Fisheries Department to 
update the existing Bonny Estuary Fish Baseline Study (Report No. FR/MB001) and Bonny Estuary 
Fisheries Study (Report No. FR/FSE001) (2006) and help develop measures to promote 
sustainable fishing. 
 
NLNG (through JIC) shall cooperate with NPA to ensure adequate information is given to fishermen 
(and other commuters) about the safety situation and traffic management in the Channel, where 
fishing is not allowed. Make sure that the location of the Channel is clearly visible. 
 
NLNG shall improve securing of the exclusion zones around sailing carriers with respect to 
fishermen and other commuters in canoes through: 
awareness training and information supply 
continuing communication with fishermen organizations 
clear instructions to tug captains regarding enforcement of the zones. 
 
NLNG shall collaborate with NPA to ensure that the vessel traffic management system (VTMS) and 
buoys in the Channel are upgraded to accommodate the requirements associated with the 
increased shipping.  
 
NLNG shall provide passenger boats to compensate for effects of the increasing exclusion zone 
caused by the third jetty on people transport on water around Bonny Island. The number of boats 
shall result from due hazard analysis by NLNG’s marine department. It is possible that land 
transport from Bonny to New Finima is a more suitable alternative and this is to be investigated. 

O1-8A NLNG shall initiate with FMEnv (through JIC and in cooperation with NPA) a study of the erosion 
and sedimentation patterns in the Bonny nearshore and offshore areas. The scope shall include an 
assessment of effects of Channel widening/doubling in the Bonny area and other dredging projects 
(associated with Six and SevenPlus) and a monitoring programme. Subsequently, appropriate 
actions shall be taken, if required, to ensure the integrity and protective function of the shoreline. 
NLNG shall become a member of the steering committee for the study and/or of the monitoring 
group. 

O1-9A 
 
 

O1-9B 

NLNG shall carry out (through JIC) the safety and security studies already promised to the local 
communities and implement appropriate measures accordingly. 
 
NLNG shall continually re-evaluate the current security measures at and around the NLNG site in 
the light of the recent kidnappings and other security incidents in the Niger Delta and take corrective 
action where required. Align with international trends for protection of LNG sites through extended 
exclusion zones around strategic targets and strict reinforcement thereof. 

O2-1A NLNG shall continue the existing groundwater monitoring programme on site as recommended in 
the Groundwater Study Bonny Island (Ref. 7.1) and take appropriate corrective action if required. 

O2-5A NLNG shall inform the small business owners and followers at the end of construction phase of 
SevenPlus about the risk of losing their business. Inform these people about possible business 
opportunities elsewhere. 

O2-7A 
 
 

O2-7B 

NLNG shall verify, and if necessary update, the procedures for chemicals handling and storage 
(including Material Safety Data Sheets), to accommodate the additional chemicals for SevenPlus. 
 
NLNG shall check the capacity of the current chemicals storage facilities. Increase capacity if 
necessary to accommodate the additional chemicals for SevenPlus. 

O3-2A 
 
 

O3-2B 

NLNG shall include medical screening for communicable diseases as a pre-condition in 
maintenance/shut-down contracts.  
 
NLNG shall stimulate governmental capacity for monitoring and recording health status in all Bonny 
Island hospitals. Develop for that purpose a specific set of health indicators. 
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Action 
number 

O: 
Operations 

	
Mitigation actions  

O3-3A 
 

 
O3-3B 

 
 
 
 

O3-3C 
 
 
 

O3-3D 

NLNG shall ensure to include socio-cultural and socio-economic aspects in relation to industrial 
activity (both at local and regional level) into the Carrying Capacity Study.  
 
NLNG shall develop and implement a dedicated Stakeholder Management System based on the 
Stakeholder Identification and Management Plan (SIMP) issued in May 2005. The Stakeholder 
Management System shall include a database, to record stakeholder profiles, meetings, plans for 
further engagement, commitments made, etc 
 
In order to optimize communication with stakeholders, NLNG shall update Company’s website to 
include HSE and SD information, performance records and Project updates. This will also enable to 
communicate issues (e.g. flaring, special activities, noise, etc.) in real-time.   
 
NLNG shall include all transient communities in the Stakeholder Management System and develop 
(in line with World Bank standards) regular communication (meetings) with representatives. 

O3-4A NLNG shall encourage by mentioning in the “welcome package” to new operational staff and their 
families to recruit domestic services (gardeners, nannies, drivers, etc.) only locally. 

O4-1A 
 
 
 
 
 
 

O4-1B 
 
 
 
 
 

O4-1C 
 
 
 

O4-1D 
 
 

O4-1E 
 
 

O4-1F 
 
 
 
 

O4-1G 
 
 

O4-1H 
 
 

O4-1I 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

O4-1J 
 

NLNG shall reduce NOx emission by: 
applying technology for the tugs for the SevenPlus project as defined in (the proposed amendments 
to) MARPOL Annex VI Regulation 13; this would reduce the overall NOx emissions by about 60% 
and will cost an estimated USD 2.7 million for 6 tugs 
increasing the stack height in the trains 7 and 8 to 45 m to optimise the dispersion over larger 
distances.  
 
NLNG shall reduce SOx emissions from vessels by:  
running all tugs on AGO with low sulphur content, typically maximum 0.25% (wt) - ALARP for 
Nigeria. 
design the new LNG carriers and LPG / condensate tankers with engines able to run on fuel with < 
1% sulphur in order to comply with the proposed amendments to MARPOL Annex VI, regulation 14. 
 
NLNG shall measure the actual emissions of a new SevenPlus tug boat during the whole 
manoeuvring from NLNG site through the Channel and back, to confirm compliance with MARPOL 
Annex VI. 
 
NLNG shall continue the current ambient air quality monitoring program around the site (on a 
monthly basis, 13 locations, tubes). 
 
NLNG shall install continuous on-line monitoring equipment for NO, NO2, SO2, CO, hydrocarbons, 
ozone and PM10 in combination with meteorological data at two locations around the site. 
 
NLNG shall install adequate (sampling points) equipment in each train 7/8 stack to monitor and 
record emissions for which regulatory limits exist and/or for which performance statistics are 
required. This monitoring and recording shall in principle be based on intermittent direct 
measurements, as defined in the HSE-premises, Appendix 11. 
 
NLNG shall monitor PM10 from flaring and make an assessment/prediction of the effects on the 
background concentration in the surroundings of the plant.  
 
NLNG shall set-up a dedicated Company-wide intranet-based IT system for performance monitoring 
and reporting of HSE and SD issues. 
 
NLNG will instigate an immediate Scouting Study following endorsement by the shareholders of the 
terms of reference of such a study.  The Company is further committed to seek shareholder 
endorsement of any feasible improvements (supported by the ALARP principle) found as a result of 
this study.This Scouting Study (incl. Capex/Opex) aimed at an optimisation of the overall energy 
efficiency of the power generation systems for LNG trains 1-7, and associated equipment in the 
overall plant operation, targeting a reduction of overall fuel gas consumption and CO2 emissions. 
This study will review all options toward the above goal, one of the options being the feasibility to 
upgrade the existing Open Cycle Frame-6 generators and/or future Frame-9 generators to 
Combined Cycle (CC).  Phasing and implementation plans for each option studied shall be 
presented to the Shareholders with support information and recommendations for options, which 
are considered feasible. The Scouting Study completion shall, as much as feasible, be aligned with, 
but not be a condition precedent for T7 FID. The T7 plot space shall be developed such that it does 
not foreclose the realisation of any option from the Study that the Shareholders may choose to 
approve. 
 
NLNG‘s Annual Reports shall include the origin of the feedgas (AG/NAG). NLNG shall press with its 
stakeholders for optimal use of the SevenPlus capability to receive associated gas (AG) in order to 
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Action 
number 

O: 
Operations 

	
Mitigation actions  

 
 

O4-1K 

make a significant contribution to the “flares-out” policy of the Nigerian government.  
 
NLNG shall carry out an addendum to the Scouting Study, as described in O4-1I, when the 
construction of Train 8 becomes realistic. However, this addendum shall be issued early enough for 
it to be included in any possible Train 8 re-design/re-FEED, or as directed NLNG. 

O4-2A 
 
 
 
 

O4-2B 
 
 
 
 
 
 

O4-2C 

NLNG shall include in the regular monitoring program for the emissions of the waste incinerator 
amongst others the following parameters: CO, HCl, NOx, SOx, hydrocarbons and particulates. 
Monitoring shall be carried out on a monthly basis. Check for compliance with emission limits 
defined in the HSE premises of the project. 
 
NLNG shall inventorize on the basis of current practices quality and quantity of all hazardous and 
non-hazardous wastes (current and future) to be incinerated. In order to be able to deal with all 
types of combustible wastes and to prevent the generation of toxic emission components like 
dioxins, the incinerator shall become compliant with the international standards in the HSE 
premises (especially temperature is critical). NLNG shall ensure that the incinerator capacity will be 
adequate; expand capacity or add a new incinerator if necessary.  
 
NLNG shall develop strict operational procedures for the usage of the acid gas incinerator to 
minimize fuel gas and CO2 emissions based on the following: 
Do not use the acid gas incinerator if there are no sulphur components in the feed gas. 
In case the acid gas incinerator has to be used, the combustion temperature shall be between 600 
and 700 ºC. 

O4-4A 
 
 

O4-4B 

NLNG shall develop and apply training for operators and procedures to effectively use the specially 
designed in-plant measures to achieve the planned reduction of flaring during operations. 
 
NLNG shall take additional measures to further reduce flaring to implement the no-operational-
flaring policy by amongst others: 
Investigate the exact origin and quantities of the so-called ‘continuous minor flaring’; 
Develop corrective measures to eliminate continuous minor flaring; 
Eliminate non-emergency flaring during/after trips; this will save about 5,400 tons of flared gas per 
year. 

O5-1A NLNG shall discuss with FMEnv to resolve the issue regarding compliance with legislative 
requirements on ‘total N’ and COD in waste water effluents and implement accordingly. In case an 
agreement cannot be reached, the design of the water treatment unit shall be updated to comply 
with the total N requirement.   

O5-3A 
 
 
 
 

O5-3B 

NLNG shall request NPA to provide port reception and treatment facilities for effluents of bilge 
water, grey and black water and wastes to be discharged from contracted smaller vessels and 
instruct captains to use these facilities, in accordance with the Nigerian (MARPOL related) 
legislation.  
 
NLNG shall contract for sea-going transports only companies, which can demonstrate to comply 
fully with MARPOL 73/78 in terms of Annexes I through V. 

O5-5A 
 
 
 

O5-5B 

NLNG shall implement for all (currently owned by BGT and the new) product carriers the IMO 
Ballast Water Convention, including the associated Ballast Water Management Plan and Ballast 
Water Reporting Form. 
 
NLNG shall implement for all (currently owned by BGT and the new) product carriers the IMO 
Convention on the Control of Harmful Anti-Fouling Systems on Ships, and especially prohibit the 
usage of organotins as anti-fouling paint. 

O6-2A NLNG shall check all existing waste management procedures for dealing with the additional 
SevenPlus waste, including adequacy regarding storage (capacity), handling and disposal 
(contracts and HSE precautions) and monitoring and reporting. Take corrective action where 
required. 

O6-3A NLNG shall apply proper selection criteria and training for local candidate contractors on waste 
handling and disposal. The training shall include familiarisation with NLNG policies, procedures and 
applicable regulatory requirements and with HSE aspects of their job.  Audits of the contractor’s 
yards shall be part of the selection process. 
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number 

O: 
Operations 

	
Mitigation actions  

O7-2A 
 
 
 

O7-2B 

NLNG shall install a noise wall of about 3.5 to 4 m height at the fence. The wall would be positioned 
at selected places on the fence line, a total of 2.5 to 3 km is anticipated. See Appendix 17 for 
details.  
 
NLNG shall monitor the noise levels at the southern edge of Bonny and the northern edge of New 
Finima and THE SETTLEMENT, especially where modelling indicated levels close to the limit, 
during operations and under different weather conditions; and take appropriate and adequate action 
if actual noise levels exceed the WB guidelines. The noise measurements shall be directional 
measurements, capable of differentiating between NLNG noise and ambient noise. If there is an 
exceedance in Bonny, NLNG shall construct additional noise barriers at the SPDC fence line. If 
there is an exceedance in New Finima and/or THE SETTLEMENT, NLNG shall construct adequate 
in-plant noise barriers. 

O8-2A Assuming that a continuous full-plant illumination during the night is not necessary, NLNG shall 
investigate alternatives (such as switches for operators at strategic places, low-energy light bulbs) 
to minimise nuisance from light and to save energy, and implement accordingly. Alternatives shall 
also be investigated and implemented for Trains 1-6. 

O10-1A 
 
 
 
 

O10-1B 

NLNG shall update the existing OSRP (oil spill response plans) for both onshore and offshore spill 
events to include the spill scenarios (products, volumes, fate and behaviour) and areas of 
SevenPlus as part of the overall Emergency / Contingency Planning. NLNG shall adjust call-out 
schemes, resources, training, etc. to the JIC agreed cooperation. 
 
NLNG shall initiate an inventorising study of nesting sea turtles on the beaches of Bonny Island. 

O10-3A NLNG shall prepare and implement a response plan for dealing with labour conflicts / social unrest 
as part of the overall emergency / contingency planning. 

O10-4A NLNG shall include in the call-out procedures of the existing emergency response plan details for 
notification of (and communication with) surrounding communities and authorities in case of major 
flaring events. 

O10-5A NLNG shall update the existing Emergency Response Planning for both onshore and offshore to 
include emergency events in the SevenPlus train area and the new jetty. NLNG shall enhance the 
existing call-out schemes, resources, training, stakeholder communication procedures in 
cooperation with the JIC and the Bonny Emergency Response Team (BERT).�

Table 0.4. Actions committed to mitigate “major” and “moderate” impacts during the SevenPlus  Operations phase. 
In the 1st column, the action numbers O1 to O10 refer to the impacts described in chapter 0.5.2 above. 

The above mitigation actions for the Operations phase of the Project are of a very diverse nature; 
some are organisational or procedural controls. The implementation thereof will be highly 
determined by the efficacy of NLNG’s management systems. Special attention in this context will 
be paid to updating of several procedures (notably emergency and oil spill contingency response 
planning) and for the extra resources (staff) required to manage all mitigation actions. 
 
Amongst the technical/instrumental measures, aiming at preventing effects on people and the 
environment, the following items are worth mentioning: 
 

· All actions mentioned in Table 0.4 under numbers O4, which concern reductions of 
emissions to air. For all ships (LNG Carriers and tugs) better engine technology (in line 
with MARPOL requirements) will be applied to reduce NOx and SOx emissions.  

· A special study will be carried out to arrive at the best solution to reduce the CO2 
emissions (and fuel gas usage) significantly. 

· Additional measures will be taken to reduce flaring, i.e. to implement Company’s “no-
operational-flaring” policy. 

· Noise walls will be constructed at the fence line around a greater part of the LNG plant to 
reduce the noise levels in the surrounding communities to acceptable levels. 
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0.8 Environmental, Social and Health Management Pla n (ESHMP) 

The last step in the ESHA process involved the translation of the mitigation measures into an 
action plan, i.e. the Environmental, Social and Health Management Plan (ESHMP). This ESHMP 
provides a complete list of all actions committed by NLNG in relation to the SevenPlus  Project. 
Only impacts rated either moderate or major are mitigated. For some items rated minor, negligible 
or of “no impact”, there are enhancement actions and these are included in the Management Plan 
as well. Other items will be managed through continuous improvement in NLNG’s performance. 
The Management Plan also contains details regarding action parties, monitoring of 
implementation and review of performance. As such, this Plan will be integrated in NLNG’s 
existing HSE-MS (Health, Safety and Environment Management System). Public reporting of the 
implementation of committed actions will also happen on NLNG’s website.   
 
This ESHMP also contains a number of actions aimed at optimisation of the HSE-MS. The need 
for this optimisation follows from the fact that the continuing expanding site with fast growing 
operations is not fully aligned with the required organisation and management systems for HSE 
(health, safety and environment) and SD (sustainable development). Adjustment and optimisation 
are specifically needed in the following elements of the Management System: “organisation and 
responsibilities”, “planning and procedures” and “implementation”.  
 
As part of the SevenPlus  expansion and the associated EIA, NLNG recognises its role in 
improving the natural, social and health environment on Bonny Island and is eager to identify all 
opportunities for enhancing positive effects or to identify opportunities to add benefits for local 
people. Thus, where negligible impact, no impact or positive impacts have been identified and 
opportunities for enhancement have been identified, these are also described in the mitigation 
tables.  

0.9  Stakeholder engagement 

Consultation with local communities and other stakeholders is a key feature of NLNG’s corporate 
policy. Through a structured consultation process – and addressing concerns raised – good 
relationships with the neighbours can be maintained and improved that will be beneficial to the 
Project.  
 
The SevenPlus  consultation programme, developed at the initiation of the Project, was 
hampered during its implementation by legacies from the past. Cooperation by the communities 
became dependent on the follow-up by NLNG with respect to promises made on environmental 
and social investments and mitigations. Opportunities for timely and meaningful participation were 
consequently missed and the scope of consultation was also limited. This was resolved early 
2008 and as a result, NLNG expects that the final EIA report with the proposed mitigations can be 
agreed with the critical stakeholders, subject to incorporation of all the latest suggestions.  
 
The second area for improvement concerned the status of shanty SETTLEMENT villages located 
in close proximity to the NLNG site. Residents of these villages and their representatives were 
included in the baseline social and health studies, even though they were not represented at the 
scoping workshop in August 2005 or at other key consultation meetings with NLNG management.  

0.10  Conclusions and recommendations 

The NLNG SevenPlus  Project, for which this EIA was prepared, is the further expansion of the 
LNG plant on Bonny Island. This Project will consist of the construction and operation of 2 
additional trains, each with a capacity of 8.5 Mtpa LNG. An LNG train of this size has not yet been 
developed elsewhere in the world; the artist impression in Figure 0.11 gives a good appreciation 
of the scale of the Project. The current schedule foresees the development of train 7 starting mid 
2008 with the first LNG exported by 2013. Site preparation work started already in 2007.The 
decision about train 8 will be taken later. The Project entails also the addition of 12 new LNG 
carriers to export the liquefied gas to the USA and, to a lesser extent, to Europe. 
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The history of NLNG shows a long and impressive sequence of projects. The EIA for the last 
project – the 6th train – demonstrated that several limits were being approached of what was 
possible on Bonny Island with regard to environmental and social impacts. With a focussed effort, 
the Six  Project could still be developed. NLNG and its shareholders have realised from the 
earliest days of the SevenPlus  Project that this would also mean that the realisation of this 
Project would be an even more challenging development for all parties. In the initial opportunity-
framing workshop a way forward was agreed with very challenging standards. The impact 
assessment process that followed was managed to integrate all aspects, standards and 
challenges and investigate if, and how the Project could be realised.   
 
NLNG has started this EIA process as early as possible; it was carried out parallel to the front-end 
engineering, and in such a way that any intermediate implications resulting from the assessment 
could be included in design, construction and operation to achieve an optimised design. The 
current report reflects the outcomes of this impact assessment process and takes into account in 
an integrated manner the natural environmental, human health, social, trans-boundary and global 
environmental aspects. Consultation with stakeholders was an integrated element of the EIA 
process. NLNG’s sustainability principle “to engage and work with stakeholders” entails a 
continuing dialogue with project-affected groups and local non-governmental organisations 
(NGOs) about environmental and social aspects of the Project. Although the consultation process 
was characterised by several interfering ups and downs, stakeholders were engaged in the final 
evaluation of the results of the impact assessment. The main deliverables of the EIA are the 
mitigation measures in the ESHMP (Environmental, Social and Health Management Plan). 
            

 

Figure 0.11. A model of Train 7 of the SevenPlus  Project; the surface area of this train covers about 12 football fields. 
For a comparison of the dimensions, the blue-coloured train 6 is added in the background; this train has only half the 

production capacity of the 7th train.  
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0.10.1 Conclusions  

Main conclusions from this impact assessment are: 
 
· The EIA carried out for the SevenPlus  Project demonstrates that this Project can be 

developed since all applicable conditions have been satisfactorily complied with: 
o Significant extra investments to further mitigate hazards and effects to acceptable levels. 
o Full compliance with Nigerian statutory requirements, international standards and 

shareholder conditions 
o A general mandate to proceed as a result of the consultation process with stakeholders. 
 

· The Project will add to the substantial economic benefits for Nigeria from the liquefaction and 
export of gas in the form of generation of revenues from the sale of Nigeria’s considerable 
under-utilised, low-cost, natural gas reserves. 
 

· The SevenPlus  Project can also utilise oil-associated gas, which is currently wasted by 
flaring in the Niger Delta. If this capability is fully utilized, the contribution to the further 
reduction of emissions of methane and carbon dioxide is of global environmental significance 
and contributes to the realisation of the national Nigerian targets of zero flaring. 

 
· Employment opportunities will continue, as for the Expansion, Plus  and Six  Projects, in 

particular during the construction phase. The increased financial flows that this and the 
acquisition of materials generate will have continuing benefits for the local and regional 
economy. 

 
· The hazards of the SevenPlus  Project are similar in quality to those of the earlier Projects. In 

terms of quantity the difference for the operations phase is the more striking.  
With the LNG production of each train of SevenPlus  being about twice that of train 6, all 
hazards – in terms of emissions, effluents, noise, etc. – of the SevenPlus  trains are, without 
additional mitigation, also twice as large.  

 
· The LNG site itself represents a long-term claim on land. This land, however, has currently an 

industrial function and cannot be used for other purposes. The construction and operation of 
the SevenPlus  Project will need additional land. However, control over additional space at 
the eastern and southern sides of the plant is required to enforce the safety and sterile zones. 
Compensation for the loss of natural habitat will be realised through investment in nature 
conservation elsewhere. No persons will be directly affected by the land take. 

 
· The quality of the SevenPlus  discharges – such as emissions, effluents, noise, etc. – fully 

complies with the HSE Premises, which were part of the Project design process. The Project 
therefore also complies with the applicable Nigerian and international standards. However, 
when the emissions and noise were added to the ambient conditions, exceedance of 
applicable ambient standards was predicted. Significant mitigations will be implemented to 
reduce noise and emissions to acceptable levels.  
 

· The construction and operation of the GTS-6 slug catcher will not result in hazards, which 
could lead to environmental and/or social impacts that require mitigation.  
 

· During the consultation process the local stakeholders have brought up many outstanding 
issues. The general discontent about this has resulted in a temporary refusal of cooperation 
with the SevenPlus  consultation and development process. As a result thereof NLNG has 
taken efforts to improve and to implement previously agreed mitigation and enhancement 
measures, as well as outstanding promises.  

 
· Third party review on behalf of the Lenders of the Plus  Project has concluded that there are 

no material non-compliances of the impact assessment for the SevenPlus  Project with the 
applicable Nigerian and international standards.   
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0.10.2 Recommendations 

· Continue the public consultation process through regular meetings in which all parties share 
concerns, perceptions, observations and potential solutions. All relevant NLNG departments, 
including External Affairs, Community Relations and Environmental Affairs should contribute. 
Tools to optimise communication, such as the NLNG website, should be used efficiently.  

 
· Special attention is required for the position of the transient SETTLEMENT on Bonny Island, 

as many environmental, social and health aspects related to their locations, social integration 
and economic perspective are currently not sustainable.  

 
· Integrate the ESHMP resulting from the EIA for SevenPlus  in the existing long-term 

management plans of the Company under responsibility of the Sustainable Development 
Coordination Committee.  

 
· Integrate the reporting of the implementation of ESHMP Plans in the annual public reporting 

on Sustainable Development. 


