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1. INTRODUCTION AND BACKGROUND  

1.1 Preamble 

In December 2005, Ecosphere Nigeria Ltd and Babsal & Company Ltd, were commissioned 
by Nigeria Liquefied Natural Gas Limited (NLNG), under the direction of NLNG's Technical 
Advisors to prepare an Environmental Impact Assessment (EIA) of the proposed 
SevenPlus  Project. FMEnv agreed the Terms of Reference for the study in November 
2005. 

 
This proposed NLNG Project pertains to the design, engineering, construction, start-up and 
operation of two air cooled gas liquefaction process trains and associated facilities, and a 
slug catcher, for which the existing NLNG site located on Bonny Island, in the Niger Delta, 
south eastern Nigeria, will be extended. 
 
On this site a 5-train gas liquefaction plant is already in operation (resulting from the Base,  
Expansion  and Plus  Projects) and the sixth train (the Six Project) is currently under 
construction and scheduled to start up in the 4th quarter of 2007. 
 
The Base project involved the construction of the original two-train LNG plant and a gas 
transmission system (GTS) of pipelines to transport natural gas from the gas fields 
throughout the Niger Delta to the liquefaction complex. The Base Project was completed in 
1999. The overall LNG projects envisaged a phased expansion of the liquefaction capacity 
through a staged addition of further process trains, scheduled to take place over 10 years. 
The first step in this phased expansion was the addition of a third train – the Expansion  
Project - which started up in November 2002.The completion of the Plus  Project added two 
more trains in 2005. In the middle of 2004, NLNG’s shareholders decided to invest in a 
further expansion of the plant with a sixth train, based on a carbon copy of trains 4 and 5. 
This is the Six Project. This Project is in an advanced stage of the implementation phase. 
Table 1.1 gives an overview of the main characteristics of all Projects. 
 
The NLNG site, as it is now, was originally chosen and developed for a maximum of 5 LNG 
trains. As a consequence of careful planning and additional measures taken (Ref. 1.1), 
addition of a sixth train was just possible within the given area and environmental limits. 
Development of trains seven and eight is a challenge, as for these two trains new land 
acquisition is required and special solutions have to be developed to keep noise and 
atmospheric emissions within acceptable limits.  
 

Project LNG trains Capacity LNG 
(Mtpa) 

Tanks Jetties Cooling 

Base 1, 2 6.4 2 LNG 
2 condensate 

1st jetty 
berth for LNG and 
condensate  
MOF 

Water 
cooled 

Expansion 3 + fragmentation 
unit 

3.2 1 LNG 
2 LPG 

berth for LPG Water 
cooled 

Plus 4, 5 8.2 -- 2nd jetty  
berth for LNG and LPG 
2nd MOF 

Air cooled 

Six 6 4.1 1 LNG 
1 condensate 
2 LPG 

 Air cooled 

SevenPlus 7, 8 17 2  LNG 
1 condensate 
2 LPG 

3rd jetty  
2 berths for LNG  

Air cooled 

 

Table 1.1: Overview of main characteristics of the projects 
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Figure 1.1. The NLNG site is situated 40 kms 
south of Port Harcourt, Rivers State Nigeria
Figure 1.1. The NLNG site is situated 40 kms 
south of Port Harcourt, Rivers State Nigeria

The Nigeria LNG plant is located on the western coast of Bonny Island, approximately 40 
km south of Port Harcourt in Rivers State, Nigeria. The plant site is situated between Bonny 
Crude Oil Terminal (BCOT) and the Exxon-Mobil LPG site. In addition to the plant itself, 
there is a permanent residential area, providing accommodation for the plant’s workforce 
situated approximately 3 km away on the southern coast of Bonny Island. 
 
The construction and operation of the seventh and eight trains is considered a significant 
extension to the ongoing developments. This impact assessment, undertaken for the 
SevenPlus  Project, uses the information previously collected and assessed as efficiently as 
possible. To verify and update the existing information available, additional baseline studies 
were required. This impact assessment covers in an integrated manner the environmental, 
social and health aspects of the proposed activity. This report contains the actual impact 
assessment, i.e. a summarizing description of the baseline situation with its sensitivities, a 
description and assessment of the potential impacts of the Project on the environmental, 
social and health aspects of the surroundings, the identification of mitigation measures and 
a programme of environmental, social and health management and monitoring. Further 
details of the baseline are described in the Environmental, Social and Health Baseline 
Reports for SevenPlus , which are added as appendices to this report.  

1.2 Nigeria: Rivers State 

The Nigeria LNG Project is located in Rivers State, 
southern Nigeria (see Figure 1.1) and is part of the Niger 
Delta Region (NDR). 
 
Patterns of settlement in the Niger Delta Region (NDR) 
are largely determined by the availability of dry land and 
the nature of the terrain. There are over 13,000 
settlements in the Delta, of which 99% falls below 20,000 
people and 94% falls below 5,000. Only 98 larger 
settlements can be regarded as urban centres (Ref. 1.2). 
Land, in relation to the population, is relatively scarce 
and population densities can be high, e.g. as many as 
700 people/km2 for Imo State. 
  
The total population in the Niger Delta, according to the 
1991 census, amounted to about 20 million. The Niger 
Delta Development Committee (Ref. 1.2) reports a total 
population of almost 28 million in 2005 and projects, 
based on the present average annual rate of population 
growth, a population of between 41.5 and 48 million 
people by 2020. The 2006 national census put the 
population at 140 million. The majority of the population 
is young, with over 62% below the age of 30 years. 
Rivers State follows this same trend. The best national 
estimates, which also apply to the Niger Delta States, set 
life expectancy at approximately 47 years, some 20-30 
years lower than it was at the end of the 1970’s. Due to 
poor health care, life expectancy tends to be lower in the 
extreme wetland areas, like the mangroves.  
 
The unemployment rate in the Niger Delta States is 
higher than the national Nigerian figure up to 20%. Local 
unemployment rates and the incidence of unemployment per household can even be much 
higher, with 73% of all households having 5 or more dependents without a job (Ref. 1.2). 
Partly as a consequence of high unemployment, poverty in the NDR is widespread with 
about 70% of the population at or below the poverty line. 
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With rail transportation lacking in the Niger Delta, water and road are the most important 
means of transport. Water transport is very significant, but slower than road transport and 
suffers from scarcity of petroleum products in the area and high rates of silting of the 
channels. The road system is made up in three inter-related systems: the Federal, State and 
Local Government roads. The latter category is usually unpaved feeder roads. Many 
stretches of roads are in poor condition: around 40%. Road condition in the NDR is 
relatively worse compared to the upland areas. 
 
Communities throughout the NDR suffer from a weak infrastructure with respect to electricity 
or water supply. Over 36% of the people in the Niger Delta States do not have access to 
electricity. The unreliability of the supply leads to extensive reliance on back-up generators. 
The vast majority of the settlements depend on springs, wells or rainwater for their drinking 
water. 
 
Municipal and industrial waste management are among the most pressing environmental 
problems and health hazards in Nigeria today. Even in urban areas like Port Harcourt, only 
a small proportion of the solid wastes generated is collected and disposed of safely. In the 
rural areas, waste management is not at a higher standard, but the consumption patterns 
here are still more compatible with the traditional systems of waste disposal: dumping into 
the creeks and open areas. 
 
The level of other public services like education, telecommunication, housing and health 
care is generally poor. 
 
The economy of the Niger Delta is largely driven by the ‘informal’ sector in terms of 
percentage of people engaged (80%) in one form of economic activity or the other (Ref. 
1.2). Over 95% of the informal enterprises in the region are sole proprietorships focusing on 
wholesale or retail trading. The public sector, though dominant in the volume of expenditure, 
employs less than 10% of the household members employed. The highest proportion of 
people employed in industry is engaged in forestry and fishing (44.2%), trade (17.4%), 
education & health (7.4%), services (9.8%), admin (5.4%), transport (2.2%), construction 
(2.8%) or combinations of those (11.1%). The oil and gas industry generates the greatest 
proportion (>90%) of the foreign exchange and internal revenue earnings of Nigeria’s 
Federal Government. With nearly half a century of oil exploration and production, Nigeria 
has built up a considerable hydrocarbon infrastructure in the Delta with over 3,000 
kilometres of pipeline and 280 flow stations. 
 
Rivers State covers approximately 50,000 km2 and includes about one third of the Niger 
Delta. Approximately 75% of the State is riverine and seasonally flooded. 
 
 Rivers State experiences two distinct seasons, the wet season from April to October and the 
dry season from November to March. Average yearly weather patterns are characterised by 
high average temperatures, high rainfall and humidity. The geology and soils of Rivers State 
are dominated by the sedimentary nature of the Delta, consisting of sedimentary deposits 
overlain by mainly sandy soils. The hydrology of the Delta is complex and there are major 
seasonal differences. In the wet season, freshwater drainage dominates the system and 
much of the Delta, and hence Rivers State, is flooded. In the dry season, the influence of 
tidal waters becomes more significant. 
 
Four main ecological zones can be differentiated in Rivers State: coastal sand ridge 
barriers, mangroves, freshwater swamp forests and lowland rainforests. The boundaries 
between these systems are fluid and vary according to freshwater flow and tidal influences. 

 
The population of Rivers State is estimated to have increased from 4.3 million in 1991 to 5.2 
million in 2006. Approximately 70% lives in rural communities. The main centre of 
population is Port Harcourt, the State capital. Most people have low annual incomes and 
unemployment is estimated at 20%. Infrastructure in both urban and rural areas, including 
housing, transport, power and water supplies and sanitation, is poor as in the rest of the 
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Delta (see above). Communities are traditionally led by a Council of Chiefs, advised by 
elders. Traditional authority systems have also declined in recent years in the same way as 
ethnic distinctions. 
 
 Agricultural land covers an estimated 278,000 ha in Rivers State and is one of the main 
sources of employment. The main crops are cassava, rice, yams, bananas, maize and 
vegetables. Oil palm plantations are also a major feature of the agricultural sector in the 
state. Traditionally, farmland was managed as a communal resource. Agriculture is 
concentrated in the lowland rainforest zone and drier parts of the freshwater swamp forests. 
Livestock keeping is not a major agricultural activity; among those households with 
livestock, the majority have chickens, goats and pigs. 
 
 Fishing is as important as agriculture for employment in Rivers State. Fishing takes place 
both along the coast and in the rivers, creeks and ponds of the Delta. Artisanal fishermen 
mainly use traditional methods of catching and curing fish. The industrial fishing fleet is 
small and facilities for freezing fish are minimal. 
 
 Mangrove and freshwater swamp forests are exploited for a range of timber and non-timber 
products, such as firewood, wood for tools and building, food (fruits, nuts and bush meat), 
ropes, dyes and medicines. 
 
 The petroleum sector dominates the Nigerian economy and industry in Rivers State. Other 
industries in Rivers State are based mainly in the Port Harcourt area, especially on the 
Trans Amadi industrial estate. 

1.3 Nigeria LNG Ltd - the proposing company 

 The LNG history in southern Nigeria goes back to 1969, when the first project was 
conceived, but it was not until the 1980s that Phillips Petroleum developed proposals for an 
LNG complex based on Bonny Island. The proposed plant site and residential area were 
cleared in the early 1980s. The project was not pursued further at that time. However, the 
site preparation also entailed the relocation of Finima village to the current New Finima. The 
Nigerian government, through the Nigerian National Petroleum Corporation (NNPC), 
conducted this. A purpose-built town to accommodate the residents of old Finima was 
provided and the relocation was completed early in 1991 (see Figure 1.2). 
 
 The first Nigeria LNG project was established in March 1985 with the establishment of a 
LNG working committee involving the Federal Government of Nigeria, Shell Gas BV, 
Nigerian Agip Oil Company (NAOC) and Elf Nigeria Ltd. (ENL) to exploit the substantial gas 
reserves in Nigeria. The company Nigeria LNG Ltd. was incorporated under Nigerian Law in 
May 1989. The Nigeria National Petroleum Corporation (NNPC) is managing the Federal 
Government of Nigeria’s stake in the project. For more information see NLNG’s web site 
(www.nigerialng.com). 
 
The current shareholders of Nigeria LNG Ltd. are: 
 

- Nigerian National Petroleum Corporation (NNPC) : The Nigerian National 
Petroleum Corporation (NNPC) was established in 1977 under the laws of the 
Federal Republic of Nigeria. It is the corporate entity through which the Nigerian 
government participates in the oil and gas industry. NNPC and its subsidiaries 
dominate all sectors of the industry from exploration and production to refining, 
pipelines, marketing, crude / product exports and petrochemicals. NNPC owns 49% 
of the shares in Nigeria LNG Limited. 

- Shell Gas B.V. (SGBV) : Shell Gas B.V. (SGBV) is a company incorporated under 
the laws of The Netherlands. Shell's LNG equity sales in 2004 were 10.15 Mtonnes 
from projects in Nigeria, Malaysia, Brunei, Oman and AustraliaSGBV owns 25.6% 
of the shares in Nigeria LNG Limited. 
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- Total LNG Nigeria Limited : Total is a major integrated oil and gas company active 
in all aspects of the petroleum industry.  

- ENI International (N.A.): ENI is a fully integrated oil and gas company engaged in 
all aspects of the petroleum business. ENI is involved in exploration, development 
and production of oil and natural gas ENI owns 10.4% of Nigeria LNG Limited. 

     

 

Figure 1.2 Overview of the current plant layout and location of New Finima in the forefront 

 In 1986/87 these consortia inherited many aspects from the previous project proposals. The 
company Nigeria LNG Ltd was formed in June 1989 to develop and operate the project and 
was assigned the previously cleared LNG plant site and residential area by the Nigerian 
Government. There was no opportunity to consider alternative sites. In 1991, NLNG covered 
the plant site and the residential area with hydraulic fill to raise the sites to the correct levels 
for construction. Since then industrial developments have taken place in these areas, which 
have resulted in the current state as shown in Figure 1.2. 
 
 The founding partners of Nigeria Liquefied Natural Gas Ltd. have amongst them an 
extensive experience in developing oil and gas projects worldwide and in the Niger Delta. 
 
 NLNG wishes to develop the SevenPlus  Project in full compliance with: 
 

· Applicable Nigerian statutory requirements 
· NLNG’s own policy statements on Health, Safety and Environment (HSE) and 

Sustainable Development; see Appendices 9 and 10 
· Project specific standards, the so-called HSE Premises; see Appendix 11. 
· Policies and principles of NLNG’s shareholders 
· Applicable international ‘grey laws’ (int'l conventions, treaties and agreements) 
· International standards, including World Bank / IFC / WHO / etc. and international 

industry / branch organisations. 
 
NLNG has issued a range of Health, Safety and Environment (HSE) and Sustainable 
Development (SD) related documents. Particular reference is made to: 
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· NLNG Business Principles & Ethics 
· NLNG HSE Policy 
· NLNG SD Policy 
· NLNG corporate HSE-Management System 

 
All the above standards have been adopted for the SevenPlus  Project and are reflected in 
the HSE Premises   - the minimum standards applicable to the design and operation of this 
project – and the environmental, social and health protection measures for the design, 
construction and operation of the project (see Appendices 11 and 12). 
 
In addition, NLNG wishes to develop the project in compliance with the policies and 
principles issued by its shareholders, amongst others on the following: 
 

· Commitment on Climate Change 
· Biodiversity 
· Sustainable Development  

 

Figure 1.3. The seven Sustainable Development principles 

 In line with the above statements, NLNG aims to contribute to Sustainable Development. 
This means that a strategy will be followed aiming to integrate economic, social, health and 
environmental considerations in all project decisions and actions, and reflecting the 
contribution to be made under each of the seven sustainability principles (see Figure 1.3). 
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 This implies that NLNG is committed to carry out a full Environmental, Social and Health 
(Impact) Assessment (ESHA), parallel to and as part of the development of the SevenPlus  
Project. In order to be able to use ESHA as an effective management tool, the process was 
started as early as possible and in such a way that any implications resulting from the 
assessment could be included in the design and operation. The current report reflects the 
outcome of this ESHA process and takes into account the natural environmental, human 
health and social aspects, and any trans-boundary and global environmental aspects, within 
well defined project boundaries in an integrated way (see Chapter 3). The sustainability 
principle “engage and work with stakeholders” entails that NLNG, during the ESHA, consults 
project-affected groups, local non-governmental organisations (NGOs) and any other group 
of stakeholders about the Project’s environmental and social aspects and takes their views 
into account. 

1.4 Environmental, social and health studies carrie d out for the Nigeria LNG projects 

 In January 1992, the Environmental Advisory Unit Ltd (EAU) (which later became SGS 
United Kingdom Ltd Environment Division [SGS Environment now Casella Science & 
Environment Limited]) was commissioned to undertake a detailed environmental appraisal 
of the Nigeria LNG Base project, incorporating both the 2-train LNG plant and associated 
developments and the Gas Transmission System (GTS-1). This appraisal included a review 
of all the environmental studies undertaken at that time for the project together with other 
information derived from published literature and a preliminary assessment of the 
environmental impacts of the project. An important element of the appraisal was to identify 
gaps in the available environmental information. 
 
 The Environmental Appraisal, published in April 1992 (Ref. 1.3), identified a few areas 
where additional environmental work was required Ref. 1.4-1.6). All these areas were 
addressed in the subsequent baseline reports and environmental impact assessments for 
the GTS route and Base project (Ref. 1.7-1.10). On the basis of the two Impact 
Assessments (IA) and Baseline Reports (BR), an environmental permit was issued for the 
whole project, i.e. the LNG plant at Bonny Island and the entire GTS route (from the gas 
fields to the LNG plant) by the Federal Environmental Protection Agency (FEPA)1 in 
November 1995. 
 
 During 1995, NLNG decided that the GTS route should be revised and further 
environmental studies were undertaken (Ref. 1.11). For the revised route (GTSRR) a new 
Environmental Impact Assessment was conducted and the draft IA was submitted to FEPA 
in September 1996. During the subsequent legally required public display and expert review 
procedures, amendments and comments were received. This led to additional baseline 
studies being carried out by Ecosphere Nigeria Ltd., which were incorporated into a new BR 
and IA for the GTSRR (Ref. 1.12-1.13). These reports covered only the revised section of 
the GTS route, i.e. 86 km of the total 200 km of the GTS. On the basis of the new IA and 
BR, the Nigerian Federal Environmental Protection Agency (FEPA) issued an environmental 
permit for the GTSRR. The construction of the GTS was completed in 1998 and of the Base 
Project in September 1999.   
 
For the Expansion  Project – train 3 – which includes facilities to separate heavier 
hydrocarbons from Non-Associated Gas (NAG) and to produce Liquefied Petroleum Gas 
(LPG), an Environmental Impact Assessment was completed in January 2002 (Ref. 1.14-
1.15). Figure 1.4 shows three trains in operation. The provision of the fourth and fifth 
liquefaction trains in the LNG plant area was the next stage of the LNG developments. The 
Impact Assessment (IA) for the Plus  Project presents the assessment of the environmental, 
social and health impacts project (Ref. 1.16). The EIA report has been prepared using the 
baseline information (Environment, Social and Health) contained in the Baseline Report 
(Ref. 1.16). For the Plus  Project external financing was required and several international 

                                                      
1 FEPA = presently the Federal Ministry of Environment (FMEnv) 
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banks and Export Credit Agencies (ECAs) were involved. They also required full compliance 
with the World Bank (WB) standards and guidelines.  
 
The Six Project is at present in the implementation phase. An additional train with a capacity 
of 4.1 Mtpa is being constructed, as well as 1 LNG, 1 condensate and 2 LPG tanks; see 
Table 1.1. The start-up is foreseen in the 4th quarter of 2007. In the Six ESHA, which has 
been written as an extension to the Plus  ESHA, environmental, social and health aspects 
have been assessed (Ref. 1.1). 

Figure 1.4. Three LNG trains in operation; seen from the SW direction. Dimensions of each train: 300x140x30 m. 

1.5 SevenPlus  Project justification 

 The combination of Nigeria's considerable under-utilised, low-cost, natural gas reserves, 
and projections of a growing demand for imported natural gas in the industrialised countries 
around the Atlantic basin provided opportunities to investigate the feasibility of the original 
LNG project. The justification for the Base Project became obvious when the national 
economic benefits from the production and export of LNG had been established. Despite the 
Base Project LNG plant, the third train Expansion  Project, the Plus  and Six  Projects, 
considerable opportunity remains for exploiting Nigeria’s gas reserves and thereby 
increasing the economic benefits of the LNG project through the construction of the 
SevenPlus  trains.  
 
 The production of LNG is also an issue with global environmental significance. Part of the 
feed gas to the LNG plant will increasingly consist of associated gas that is currently flared 
during the production of crude oil in the Niger Delta. Flaring of gas does not accord with the 
principle of sustainable development – because of its effect on global warming - and, for this 
reason, measures to minimise flaring are urgently needed. In addition, implementation of 
Agenda 21 of the 1992 Rio Conference further required the reduction of flaring. The 
Expansion, Plus  and Six Projects significantly increased the amount of associated gas that 
can be taken and processed by the LNG plant. The SevenPlus  Project adds more capacity 
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and is therefore part of the Nigerian ongoing long-term strategy for reduction and eventual 
phasing out the flaring of gas and instigating utilisation of the resource instead. 
 
More information is included in Chapter 2 of this report. 

1.6 Applicable environmental, social and health sta ndards 

The basis of this impact assessment is NLNG’s commitment to Sustainable Development. It 
is deemed important that the SevenPlus  Project will be developed and will be operated in a 
sustainable manner. 
 
NLNG adopts the generally accepted definition of Sustainable Development: ‘meeting the 
needs of the present without compromising the ability of future generations to meet their 
own needs’ (Ref. 1.17). Sustainable development comprises the three closely linked areas 
of attention: economic development, environmental protection and social responsibility. 
 
For NLNG, Sustainable Development is a way of doing business, a code of conduct, the 
‘way of life’. This means that in all NLNG’s business activities and in all decision-making in 
projects and processes, continuous attention is given to achieve a balance between 
economic development, environmental protection and social responsibility. In this context, 
NLNG aims to ensure a minimum impact on the natural, social and cultural surroundings. 
The Project will therefore be implemented to the highest social and environmental 
standards. The philosophy of NLNG is, wherever possible, to prevent and repress adverse 
environmental and social effects. However, NLNG acknowledges that there are occasions 
when adverse effects cannot be prevented and there is a need for compensation.  
 
At the same time NLNG seeks to enhance the potential benefits to local communities in 
such areas as employment and the supply of local products and services. Where 
appropriate this will include provision of training and skills transfer to future potential 
employees. 
 
Finally, in recognition of the fact that not everyone will be able to benefit directly from the 
project and that many communities could be affected by the long-term presence of NLNG, 
the Company supports a number of activities and programs that enable enduring community 
benefit. This is not to say that the company will donate money or support large-scale 
projects. Rather the focus will be on local capacity development, i.e. the ability and capacity 
of community and regional actors to identify, plan and implement appropriate responses to 
the development needs of the local people. 
 
Many of the above mentioned items have already been put in place during the development 
of earlier projects and through the current operations. NLNG has a Community and Public 
Relations Department, which has the role to inform people about the activities of NLNG and 
to implement a community relations programme.  

1.6.1 Best available technology 

 As stated above, the philosophy of NLNG is, wherever possible to prevent and repress 
adverse environmental effects. The use of best available technology for the project is an 
important element of this approach. Chapter 3 of this report provides details of the Project 
design, which incorporates these engineering design measures.  
 
 The basic design contains features required to ensure high standards in usage of 
resources, pollution abatement and environmental control. The basic design also contains 
extensive provisions for enhancing safety and integrity of the LNG plant, so as to minimise 
the probability of any failure during operations and to limit the undesirable consequences in 
the event of their occurrence.   



 
Page 1-10 of 1-27  Chapter 1: Introduction and Background 
 
 
 

 
 
14/04/2008  NLNGSevenPlus Environmental Impact Assessment, Volume 1
  

��  Design philosophy 

 The overall philosophy is that the design of the SevenPlus  Project provides for safety, 
reliability, flexibility and efficiency, in that order. As such, the highest standards as currently 
recognised by the international oil & gas industry have been applied for the design of the 
SevenPlus  Project. 

��  Design standards 

 The design, engineering, procurement and construction of project facilities are in 
accordance with sound, professional engineering practices throughout. It has been based 
on stipulations laid down in Shell Design and Engineering Practices in conjunction with 
relevant applicable international codes and standards, and governing Nigerian Government 
legislations, regulations, codes and standards.  

1.6.2 Health, safety and environmental management  

NLNG has adopted an integrated approach to Health, Safety and Environmental (HSE) 
management. This is standard practice for the oil and gas industry. To achieve uniform 
standards across the entire company, a structured approach is used based upon NLNG’s 
HSE Management System (HSE-MS) (Ref. 1.24). The HSE-MS is defined as a structured 
set of controls for managing HSE in the business to ensure and to demonstrate that HSE 
objectives are met; see Figure 1.5. 

 

Figure 1.5. The (elements of the) Health, Safety and Environmental Management System (HSE-MS).  

1.6.3 HSE risk assessment and management process 

NLNG and its contractors use a range of specialist tools to ensure safety in design. A key 
tool is HEMP, which stands for Hazards and Effects Management Process. It is a structured 
process used for safety, health and environmental analysis and for predicting and 
management of hazards and impacts. A summary of the process is outlined as follows: 
 

· The potential hazards or events are identified via a range of assessments 
· The consequences are then evaluated in detail; and 
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· The entire chain of event and consequence is re-assessed to determine 
safeguarding (prevention) and recovery solutions to eliminate the hazard and/or 
limit the consequences. 

 
Other specialist Safety related tools used in ensuring a safe design include: 
 

· Hazard Identification, HAZID 
· Process Hazards & Operability, HAZOP 
· Fire Protection Analysis, FIREPRAN 
· Escape Evacuation & Rescue Analysis, EERA 
· Layout Methodology review 
· Instrumented Protective Function, IPF 
· Electrical Safety & Operability, SAFOP 
· Fire and Explosion Analysis, FEA 
· Physical Effects Modelling, PEM 
· Quantitative Risk Assessment, QRA. 

 
The assessment part of HEMP (see above) will normally be qualitative but in selected cases 
quantitative risks associated with each hazard are assessed at a certain ‘risk level’, which is 
then compared with tolerability criteria. One of the key qualitative measures of risk 
tolerability is the Risk Assessment Matrix. The risk matrix is used in two modes: 
 

· To assess actual risk levels with specific or established controls in place and 
functioning.  This provides an indication of risk tolerability and ‘As Low As 
Reasonably Practical’ (ALARP). 

· To assess the potential risk levels on the basis that controls are weak - this 
provides an indication of the priority to be given to managing risk reduction. 

 
If identified risks are subject to risk reduction accordingly to the ALARP principle, this entails 
identifying and selecting practical and achievable options that lower the previously identified 
risks.  

1.6.4 Quality assurance 

Contractors carry out over 95% of the value of the work managed by Nigeria LNG. 
Accordingly appropriate management of HSE by NLNG contractors is a fundamental part of 
the Company HSE Management System.   
 
The overall objective is to ensure that the Company HSE standards are always met or 
exceeded by the contractors working on behalf of the Company. The system in place to 
achieve this includes: 
 

· Clear HSE criteria and performance targets that contractors must meet prior to 
tendering and during work for NLNG. 

· A pre-qualification and screening process designed to check on the HSE 
performance and abilities of contractors before they are allowed to work for the 
company. 

· Systematic management overview of contractor operations, including site 
supervision where appropriate, to monitor performance and enforce adherence to 
agreed standards. 

· Assistance where appropriate in training and capacity building in order to generate 
improvements in HSE performance and abilities, thereby allowing more firms, 
particularly small and local firms, to participate in NLNG projects. 

 
 Quality assurance and control will be strictly enforced upon the contractors, sub-contractors 
and suppliers for the EPC (Engineering, Procurement and Construction) and start-up 
phases of the project using the concepts of ISO 9000 & ISO 9001. Quality assurance and 
control objectives during the implementation stage will, as a minimum, address: 
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· Quality Management during project implementation and start-up 
· Project objectives, risk, cost and benefit considerations 
· Quality in design and specification for: 

o Statutory requirements 
o Performance requirements 
o Safety requirements 
o Operability and maintainability 
o Compatibility and interfaces with other facilities 

· Auditing of the construction contractor on HSE aspects (against an agreed HSE 
plan). 

 
NLNG aims to achieve high performance standards on HSE and SD through: 
 

· Certification against the ISO 14001 Environmental Management System standard, 
which: 
o gives an internationally accepted accreditation of Company’s environmental 

management; 
o is a public display of NLNG’s environmental awareness; 
o requires continual environmental improvement by NLNG. 
Currently, Trains 1 to 5, the Residential Area RA1, the warehouse, the Integrated 
and Operational Support Bases (ISB/OSB, Port Harcourt) and the pipeline system 
GTS1 are certified. The validity of the certification is 3 years. 

· The setting-up of a Sustainable Development Coordination Committee (SDCC), that 
– amongst others – monitors the implementation of management plans resulting 
from earlier impact assessments. 

1.7 Nigerian regulatory framework 

 The continued developments in the oil and gas industry in Nigeria created the need for a 
framework and strategies governing the planning and protection of the environment. 
Compliance with regulatory requirements and protection of people and the environment in 
all its activities and operations continue to be a priority for NLNG. This is in line with NLNG’s 
policy on health, safety and environment, which states that NLNG is committed to protecting 
the environment and ensuring a safe and healthy working environment. It is also within this 
framework and in compliance with DPR (Department of Petroleum Resources) and FMEnv 
(Federal Ministry of Environment) regulations that NLNG has undertaken this study. 
 
 In Nigeria, the operations of the oil industry are extensively regulated. The numerous 
legislations form the framework in which planning decisions are made.  A range of legal 
arrangements exists. Two of the main statutes relevant to the NLNG project are discussed 
briefly below.   
 
 Regulating the operations of the upstream oil industry sector commenced with the Oil in 
Navigable Waters Act, 1968. Shortly after, the Petroleum (Drilling and Production) 
Regulations Act, 1969 and subsequent regulations made there under pursuant to the 
Section 9(1) b(iii) (CAP 350, LFN 1991) of the Act empowered the Minister of Petroleum 
Resources to make regulations for the conservation of the ecosystems by the prevention of 
pollution. These regulations require an operator to conduct its operations with a commitment 
to adopt all practicable precautions to prevent pollution. In fact, to obtain a licence for any 
proposed drilling and production operations, all applicants (operators) for exploration, 
prospecting, exploitation, transportation, etc., of the petroleum resources must undertake "to 
take, adapt practical precautions and/or all steps practicable to prevent pollution, cause as 
little damage as possible to the area of operation, avoid interference with works of public 
utility etc....." 
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1.7.1 Environmental control authorities 

�� The Ministry of Environment 

Nigeria has evolved a National Policy on the Environment and established the Federal 
Environmental Protection Agency (FEPA) through the FEPA Act - Decree No. 58 of 1988. 
The Federal Ministry of Environment (FMEnv), which now includes FEPA, is charged with 
promulgating policies, guidelines, standards and the overall development of a framework for 
the protection of the nation’s environment. In fulfilment of its mandate, FMEnv is responsible 
for the protection, restoration and preservation of the ecosystems of the country. Key 
responsibilities include management of the Environmental Impact Assessment (EIA) review 
procedure and environmental permitting requirements, through the EIA Secretariat. In this 
way legal instruments for environmental protection include regulations to integrate 
environmental concerns into economic considerations for both oil industry and non-oil 
industry operators. 

�� Department of Petroleum Resources (DPR)  

The Ministry of Petroleum Resources is the licensing authority for oil & gas exploration and 
production operations. The Department of Petroleum Resources (DPR), which operates 
under the Petroleum (Drilling and Production) (Amendment) Regulations, 1988, is 
responsible for the issuance of permits and licences for petroleum exploration, production 
and exploitation activities.  
 
 The DPR is responsible for the construction and operating licences for the Project. The 
construction licence has to be processed before the commencement of construction. The 
Director of Department of Petroleum Resources issues it. The Minister of Petroleum 
Resources issues the operating licence.  
 
The DPR is required to be involved in the engineering and construction of tanks: i.e. to 
participate in the tank (LNG, LPG & condensate) calibration, physically during the 
construction and in the designing phase.    
 
The DPR is also required to ensure that petroleum industry operators do not degrade the 
environment during their activities. For that purpose, the DPR has developed the 
Environmental Guidelines and Standards for the Petroleum Industry in Nigeria (EGASPIN) 
(Ref. 1.25). Part VB of this document deals with LNG plants and sets amongst others: 
 

· Monitoring recipient water bodies (parameters listed on page 54) 
· Ambient air quality guidelines (table III-3, page 56) 
· Provisions for treatment and disposal of solid wastes (page 83) 
· Effluent limits for treated waste water (table V-7, page 94) 
· Heat radiation and smoke during flaring (section 5.6.2.2, page 94) 
· Limits for storm water and other surface drainage (page 95) 
· Requirement for a Spill Prevention and Counter Measures Plan (page 97) 

 
Part VI deals with Oil and Gas transportation and sets standards for shipping. 
 
The EGASPIN also mention the requirement for an Environmental Impact Assessment.  

1.7.2 Statutory requirements 

�� Environmental Impact Assessment process  

The legislative framework for EIAs for all industries is provided by Decree No. 58/88 (Article 
5g and 5h) and Decree No. 86/92, which gives specific powers to the Federal Ministry of 
Environment to mandate an EIA on every development project, whether in the private or 
public sector of the economy. The Act (Decree) stipulates that no project proponent, either 
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in the public or private sector, shall undertake or embark or authorise projects or activities 
without prior consideration, at an early stage, of their environmental effects. 
 
Following the promulgation of the Decree, FEPA (now merged with FMEnv) has also 
developed a National EIA Procedure, 1994, which indicates the various stages to be followed 
for EIA in Nigeria and the steps to be followed from project conception to planning and 
commissioning (and all stages in the life cycle) in order to ensure that the project is 
implemented with maximum consideration for the environment. The possible technical activities 
expected for a proposed project include screening, full or partial EIA Study, Review, Decision-
making, Monitoring, Auditing and Decommissioning / Remediation post-closure. 
 
 In addition, in 1995, Sectoral Guidelines For the Oil and Gas Industry projects have been 
prepared by FEPA (FMEnv). These Sectoral Guidelines provide assistance and a checklist 
towards conducting a proper and detailed EIA in accordance with the 1992 EIA Decree for 
proposed projects in the sub-sector. 
 
 These enactments are complemented by the guidelines of the Department of Petroleum 
Resources (DPR) outlined above in Section 1.7.1. Also, more recent enactments of DPR 
published in the Guidelines for the Establishment of a Petroleum Refinery, Petrochemicals 
and Gas Processing Plants in Nigeria of July 1993, stipulate that EIA shall be completed for 
all new projects before construction starts. 
 
 With special reference to gas utilisation projects, effluent limitations, standards and 
adequate monitoring systems for exploration and development operations in the oil and gas 
industry that have been in place from the Department of Petroleum Resources (DPR) have 
now been further emphasised by the FMEnv regulations and standards.   

�� National environmental legislation 

 The body of national legislation includes conservation laws, relating to both protected areas 
and protected species, land management laws and pollution control and prevention laws. 
 
 In addition to national conservation legislation, specific Forestry Ordinances and Wild 
Animals Preservation Laws apply in different regions or states. 
 
 Within Nigeria, environmental legislation is in a continuing process of development. 
Legislation with respect to EIA has already been mentioned and there is a wide variety of 
legislation relating to the environment, which are of potential importance for this project. The 
legislative provisions for protection of the environment are listed below. 

  
1968 Act No. 34   i) Oil in Navigable Waters Act 
     ii) Oil in Navigable Waters Regulations 
1969 Decree No. 51  Petroleum Drilling and Production Decree 
1969    Petroleum (Drilling and Production) Regulations 
1978 Act No. 6  Land-use Act  
1985 Act No. 25  Endangered Species Act (Control of International Trade 

and Traffic)  
1988 Decree No. 58  Federal Environmental Protection Agency Decree 
1988 Decree No. 42  Harmful Wastes (Special Criminal Provisions etc.) 
1991    National Environmental Protection (Effluent Limitations) 
       Regulations 
1991 National Environmental Protection (Pollution Abatement 

in industries and Facilities Producing Waste) Regulations 
1991 National Environmental Protection (Management of Solid 

Hazardous Wastes) Regulations 
1991                                      National Guidelines and Standards for Environmental 

Pollution 
Control in Nigeria 
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1991 Environmental Guidelines and standards for the Petroleum  
Industry in Nigeria – Dept. of Petroleum Resources 

1992 Decree No. 59  Federal Environmental Protection Agency (Amendment) 
Decree 

1992 Decree No. 86  Environmental Impact Assessments Decree  
1993 Decree No. 101  Water Resources Decree 
1993 Guidelines for Establishment of a Petroleum Refinery, 

Petrochemicals and Gas Processing Plants in Nigeria 
1995 Petroleum (Drilling and Production) (Amendment) 

Regulations 
1995  Sectoral Guidelines for Oil and Gas Industry  

Projects (oil and gas exploration and production – onshore) 
1995     Sectoral Guidelines for Oil and Gas Industry   
     Projects (oil and gas exploration and production – offshore) 
1995     Sectoral Guidelines for Oil and Gas Industry   
     Projects (oil and gas pipelines – onshore and offshore) 
1996 Decree No. 8  Oil and Gas Free Export Zone Decree. 
2002  Environmental Guidelines and Standards for the Petroleum 

Industry in Nigeria (EGASPIN). Department of Petroleum 
Resources  

 
Nigeria has recently taken action to adopt and implement the MARPOL 73/78 Convention. 
Indeed a draft Nigerian Act with articles to implement the provisions of the MARPOL 73/78 
has been passed by the National Assembly of Nigeria in early 2007. 
 
Tables 1.2 to 1.4 provide an overview of specific Nigerian environmental quality standards 
and discharge limits. Nigerian standards relevant to the SevenPlus  Project have been 
included in the HSE Premises (see Appendices 11 and 12). 
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Table 1.2. Interim effluent limitation guidelines in Nigeria for all categories of industry (FEPA, 1991) 
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Table 1.3. Emission limits for specific pollutants from stationary sources (FEPA, 1991)  
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Table 1.4. Nigerian ambient air quality standards (FEPA, 1991)  

�� Rivers State standards 

The Rivers State Ministry of Environment (RSMEnv) has the responsibility for environmental 
protection within Rivers Sate. Various environmental requirements for operations within the 
State are contained in the Interim Guidelines and Standards on Environmental Pollution 
Control and Management in Rivers State published by RSMEnv in 2002. Among others, 
these include various requirements concerning waste management as set out in Rivers 
State Environmental Protection Agency Edict No. 2 of 1994.  

�� International conventions signed by Nigeria 

 Nigeria is a signatory to the following international conventions on the environment, mainly 
relating to conservation and pollution control. 
 
1948 Convention of the Intergovernmental Maritime Consultative Organisation (IMCO) 
1954 Convention for the Prevention of Pollution of the Sea by Oil. 
1958 Convention on Fishing and Conservation of Living Resources of the High Sea 

(note: came into force in 1966). 
1958 Convention on the High Seas. 
1958 Convention on the Continental Shelf. 
1958 Convention on the Territorial Sea and Contiguous Zone. 
1969 Convention on Civil Liability for Oil Pollution Damage. 
1972 Convention Concerning Protection of the World Cultural and Natural Heritage. 
1972 Convention on Prevention of Marine Pollution by Dumping Wastes and other Matter 
1973 Convention to Regulate international trade in Endangered species of Fauna and 

Flora (CITES). 
1974 International Convention for the Safety of Life at Sea. 
1979 Convention on Conservation of Migratory Species of Wild Animals. 
1982 Convention on Co-operation in the Protection and Development of the Marine and 

Coastal Environment of the West and Central African Regions. 
1985 Vienna Convention for the Protection of the Ozone Layer. 
1987 Montreal Protocol on Substances That Deplete the Ozone Layer. 
1989 Basel Convention on the Control of Transboundary Movements of Hazardous 

Wastes and their Disposal. 
1990 Convention on Oil Pollution Preparedness, Response and Co-operation. 
1992 United Nations Framework Convention on Biological Diversity. 
1994 United Nations Framework Convention on Climate Change. 
1994 United Nations Convention to Combat Desertification in those Countries 

Experiencing Serious Drought and/or Desertification, Particularly in Africa. 
2001 Stockholm Convention on Persistent Organic Pollutants. 
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2004 Protocol of 1978 relating to the International Convention for the Prevention of 
Pollution from Ships, 1973 (MARPOL 73/78) and specifically Annexes I to V.  

 
The Project will comply MARPOL 73/78 annexes I to V. The project will also comply with 
Annex VI although it was not adopted by Nigeria. Annex I addresses the prevention of 
pollution specifies requirements, including design and discharge controls, aimed to reduce 
the risk of oil releases to vessels of certain sizes. Annex II addresses control of pollution by 
noxious substances. This Annex does not have a direct relation with the Project. Annex III 
deals with the prevention of pollution by harmful substances carried in a packaged form. 
This Annex also does not have a direct relation with the Project. Annex IV deals with vessel 
derived sewage. Annex V addresses garbage from ships. Annex VI is concerned with air 
pollution from ships.   
 
 The Convention on Wetlands of International Importance Especially as Waterfowl Habitat 
(Ramsar Convention) was signed in February 2001. This is relevant given the importance of 
the Niger Delta, which undoubtedly qualifies as a wetland of international importance under 
the Ramsar Convention. 
 
The Federal Republic of Nigeria became in October 2005 the fifth country to ratify the 
International Convention for the Control and Management of Ships' Ballast Water and 
Sediments. The ballast water convention, adopted by IMO in 2004, is designed to prevent 
the potentially devastating effects of the spread of harmful aquatic organisms carried in 
ships' ballast water. 
 
The IMO AFS-Convention - International Convention on the Control of Harmful Anti-fouling 
Systems on Ships - which was adopted on 5 October 2001, will prohibit the use of harmful 
organotins in anti-fouling paints used on ships and will establish a mechanism to prevent the 
potential future use of other harmful substances in anti-fouling systems. Nigeria has ratified 
the Convention in March 2003. The Convention will enter into force 12 months after 25 
States representing 25% of the world's merchant shipping tonnage have ratified it. At end of 
May 2007, the convention had received 24 ratifications from countries representing 17% of 
world merchant shipping tonnage. Although not yet effectuated by Nigerian law, NLNG 
strives to implement the measures adopted by the Conventions States, which called for a 
global prohibition on the application of organotin compounds in fouling systems on ships by 
1 January 2003, and a complete prohibition by 1 January 2008. 

�� Biodiversity policy and regulations in Nigeria 

There are two international conventions , which concern biological diversity in the Delta 
region. These are the Convention on Biological Diversity (CBD), which came into force on 
23rd December 1993, and the United Nations Convention on the Law of the Sea 
(UNCLOS), which came into force on 16th November 1994. 
 
Nigeria was one of the over 100 countries that signed the CBD at the UN Conference on the 
Environment and Development in Rio de Janeiro, in June 1992. Nigeria ratified the CBD in 
1994. 
 
During the 2nd Conference of Parties to the CBD in Jakarta (1995) there was an invitation to 
major international bodies to improve their existing activities and develop new actions, which 
promote the conservation and sustainable use of marine and coastal biodiversity.   
 
Nigeria ratified the UNCLOS on 14th August 1986. UNCLOS is a comprehensive framework 
agreement governing the uses of the ocean. Both conventions emphasise the importance of 
taking national action to protect (also through legislation) the biodiversity of the Niger Delta 
as an essential component of the marine and coastal resources of Nigeria.  
 



 
Chapter 1: Introduction and Background  Page 1-19 of 1-27  
 
 

 
 
NLNGSevenPlus  Environmental Impact Assessment, Volume 1 14/04/2008 

Currently there are several laws and regulations associated with protected areas and wildlife 
protection.  The legislative framework for protected areas is provided by the Forestry 
Ordinance - Northern Region 1960 and National Parks Decree 1991. The former was 
enacted to provide a dual system of land tenure and forest reservation involving both 
governmental and the local communities in the northern half of the country. The ordinance 
also provides the legal framework for the establishment of different categories of protected 
areas. The National Parks Decree 1991 (which effectively implements the regional African 
Convention on the Conservation of Nature and Natural Resources) provides for the 
establishment of another category of protected area and regulates administration and 
management of National Parks through the establishment of the national Park Governing 
Board and the National Park Management Committees.   
 
Competent authorities : at national level, the mandate for wildlife conservation and 
protected area management is the responsibility of the Federal Department of Forestry, 
within which the National Park Governing Board is responsible for advising both the federal 
and State governments on the development and presentation of National Parks. The 
National Park Management Committees are responsible for ensuring that the provisions of 
the National Parks Decree are carried out.  
 
Each State Department of Forestry is responsible for the creation and management of 
Forest Reserves, Game Reserves and Strict Nature Reserves. The National Resources 
Conservation Council, although not directly involved in protected area management, is 
responsible for the promotion of National Conservation Policy.  
 
Wildlife protection is enacted through a number of legislative instruments, firstly Decree 
No 11/74 was adopted for the purposes of ratifying the CITES Convention 1973. The 
National Parks Decree 1991 provides for the establishment of a class of protected area 
where a number of defined activities are prohibited without authorisation. Indirect protection 
for wildlife is provided through the EIA requirements specified in Decree No. 86/92. Finally, 
protection for wildlife is also provided through legislation issued at State level. For example, 
in Game Reserves hunting is strictly regulated, habitat is protected and wildlife is conserved, 
managed and protected.  
 
Apart from the Endangered Species (Control of International Trade and Traffic) Act of 1985, 
there is currently no legislation in Nigeria on threatened species ; the IUCN Red Lists shall 
also be applied.  
 
In 1991-1992 a country-wide study on biological diversity was carried. It has produced a 
report: Biological Diversity in Nigeria. The study addressed the full range of biological 
diversity conservation problems and has already resulted in a checklist of Nigeria's flora and 
aquatic fauna.  

1.8 Environmental, Social and Health (Impact) Asses sment (ESHA), SevenPlus  Project 

As already stated in Section 1.6, NLNG wishes to develop the SevenPlus  Project fully in 
line with its own policy statements on HSE, policies and guidelines issued by NLNG 
shareholders including Shell, national Nigerian legislative requirements and international, 
including World Bank / IFC, standards. In the following sections details on the guidelines 
and standards will be further explained as well as the actual ESHA methodology that was 
applied.  
 
Compliance with applicable international standards is also to be achieved for another 
reason. Similar to the situation for the Six Project, it's to be expected that the Lenders/ECAs 
involved in the Plus  Project want to ensure that the further expansion of the NLNG site 
SevenPlus  will not ”... adversely affect the Company's ability to implement the 
Environmental and Social Management Plan (ESMP) for the Plus  Project.” In other words: 
compliance with international standards is to be demonstrated.   
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1.8.1 The formal EIA approval process in Nigeria 

The Federal Ministry of Environment (FMEnv) is statutorily responsible for the processing 
and approval of EIA reports. The EIA Decree stipulates that no major project shall be 
undertaken without prior consideration, at early stages, of their environmental effects. 
Appropriate mitigation measures for potential significant impacts shall be stated before the 
commencement of the project. FMEnv has approved in 2005 the Terms of Reference (TOR) 
for the SevenPlus EIA (see Appendix 21). 
 
The formal approval process for the SevenPlus  Project will follow the normal procedures, 
which will involve the following steps: 
 

· Finalisation of the baseline and environmental impact studies. 
· Management of NLNG informs the communities about the extent and processes of 

the project.  
· Comments from the community to be recorded during a public forum, to be attached 

as appendix in the final EIA report.  
· NLNG submits 25 copies of the EIA report to the Federal Ministry of Environment 

(FMEnv) for assessment as required by EIA procedure.  
· FMEnv appoints an independent review panel, comprising academicians and 

professionals to review the NLNG EIA report. 
· FMEnv distributes the NLNG EIA report to the review panel members, Rivers State 

and Bonny Local Governments three months before the public hearing. 
· FMEnv publicly displays the EIA report in Abuja, Lagos and Port Harcourt to enable 

any interested members of the public to read and comment upon. 
· FMEnv places advertisement in some National Dailies to inform the public about the 

display of NLNG EIA report.  
· FMEnv convenes a public hearing in Port Harcourt three months after the display of 

the EIA reports, which is backed by statewide radio announcement in Radio Rivers. 
· NLNG gives a presentation to the public at the review session giving details about 

the project and its environmental management, followed by a questions and 
answers session. 

· The review panel members, Rivers State and Bonny Local Government 
representatives present their comments on the EIA report. 

· NLNG responds to all comments and takes note of the public and panel member's 
observations for incorporation in to the final EIA report.   

· Having fulfilled the environmental requirements, provisional approval is jointly 
recommended by the review panel members, Rivers State and Bonny Local 
Government's representatives for the SevenPlus EIA report. 

 
 FMEnv communicates the granting of a provisional approval to NLNG and requests the 
incorporation of the panel's comments within SevenPlus  months before a final approval of 
the SevenPlus  EIA report. After that the permit will be granted. 

1.8.2 Applicable WB, IFC and WHO Standards for environmental and social impact assessment 

The environmental and social requirements for project funding from financial institutions, the 
World Bank and the International Finance Corporation, and the World Health Organisation, 
have become more stringent due to lessons learned in the past and rising societal 
expectations. The leading international project financiers apply the Equator Principles (Ref. 
1.19), which are based on World Bank Group guidelines and standards. In April 2006, the 
World Bank Group (WBG) adopted a set of Performance Standards (PS) based on the 
former operational policies that outline the requirements that borrowers have to comply for 
receiving project funds (Ref. 1.18). Applicable to this Project, in varying degrees, are: 

· Social and Environmental Assessment and Management Systems (PS 1); 
· Labour and Working Conditions (PS 2); 
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· Pollution Prevention and Abatement (PS 3); 
· Community, Health, Safety and Security (PS 4);  
· Land Acquisition and Involuntary Resettlement (PS 5); 
· Biodiversity Conservation and Sustainable Natural Resource Management (PS 6); 
· Indigenous Peoples (PS 7); 
· Cultural Heritage (PS 8). 

 
Apart from the Performance Standards, Operational Policies, which can be considered as a 
first category type of documents on degree of importance, there are Operational Directives 
and Good Practises such as Involving NGOs in Bank Supported Activities (GP 14.70) 
 
An overview of Bank Procedures can be found on: 
http://wbln0018.worldbank.org/institutional/manuals/opmanual.nsf/BProw?OpenView 
 
An overview of Operational Directives can be found on: 
http://wbln0018.worldbank.org/institutional/manuals/opmanual.nsf/ODirw?OpenView 
 
An overview of the Performance Standards can be found on: 
http://www.ifc.org/policyreview 

�� Environmental Assessment 

http://wbln0018.worldbank.org/Institutional/Manuals/OpManual.nsf/OPolw/9367A2A9D9DAE
ED38525672C007D0972?OpenDocument 
 

· The WB requires Environmental Assessment (EA) of projects proposed for Bank 
financing to help ensure that they are environmentally sound and sustainable.  

· The WB undertakes environmental screening of each proposed project to determine 
the appropriate extent of EA. 

· The WB has 4 Categories (A, B, C and FI) of projects according to the type, 
location, sensitivity and scale of the project and the nature and magnitude of its 
potential environmental impact.  

· Environmental Assessment (EA) takes into account: natural environment, human 
health and safety, social aspects and transboundary and global environmental 
aspects. EA considers natural and social aspects in an integrated way. 

· EA is initiated as early as possible in project development and is integrated closely 
with economic, financial, institutional, social and technical analyses of the proposed 
project. 

· The borrower should normally engage an advisory panel of independent, 
internationally recognised environmental and social specialists to advise on all 
aspects of the project relevant to the EA. 

· The WB follows its Pollution Prevention and Abatement Handbook (PPAH) for 
discharge levels and abatement measures that are normally acceptable for the 
Bank. 

· Environmental Impact Assessment, regional or sectorial EA, environmental audit, 
hazard or risk assessment and Environmental Management Plan (EMP) are all 
instruments of an EA. When the project is likely to have sectorial or regional 
impacts, sectorial or regional EA is required. 

· The borrower, during the EA process, must consult project-affected groups and 
local non-governmental organisations (NGOs) about the project’s environmental 
aspects and takes their views into account. The borrower initiates such 
consultations as early as possible. 

· During project construction and implementation, the borrower reports on 
compliance with measures agreed with the Bank on the basis of the findings and 
results of the EA, including implementation of any EMP, as set out in the project 
documents. 
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 Another relevant document is the World Bank Guidelines for Environmental Assessment as 
detailed in the Environmental Assessment Sourcebook (1991) and their updates (Ref. 1.20-
1.22). 
 
http://lnweb18.worldbank.org/ESSD/envext.nsf/47ByDocName/ToolsEnvironmentalAssessm
entSourcebookandUpdates 

�� Construction and operational environmental performance standards 

 Part III of the World Bank’ Pollution Prevention and Abatement Handbook (1998) provides 
detailed guidelines to be applied in the preparation of projects. The guidelines, which cover 
almost 40 industrial sectors, represent state-of-the-art thinking on how to reduce pollution 
emissions from the production process. In the absence of specific guidelines for the LNG-
sector, the “General Environmental Guidelines” are applicable to this Project. 

�� World Health Organisation on air quality 

Next to the Nigerian standards for ambient air quality, the new WHO Air quality guidelines 
(AQG) apply (Ref. 1.26 & 1.27). The AQGs are designed to offer global guidance on 
reducing the health impacts of air pollution. The guidelines of 2000 had a European scope. 
The new guidelines of 2005 apply worldwide and are based on expert evaluation of current 
scientific evidence.  
 
http://lnweb18.worldbank.org/ESSD/envext.nsf/51ByDocName/PollutionPreventionandAbate
mentHandbook 

1.8.3 Nigeria LNG Ltd approach to Environmental, Social and Health Assessment (ESHA) 

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. For this reason, the term Environmental, Social and Health Assessment (ESHA) is 
used. The assessment process aids in the identification of the likely impacts of the Project 
and assists in the design of mechanisms to control those impacts through mitigation 
measures where necessary. As such, the ESHA is an important and fundamental planning 
and design tool. The ESHA provides the mechanisms to ensure that the Project is in line 
with stipulated requirements. 

�� Scope of the ESHA 

The NLNG plant is currently in the process of constructing the sixth LNG train facilities – 
known as the Six  Project. The addition of a seventh and eighth LNG trains and associated 
infrastructure is the proposed project and is an extension to the current trains. However, the 
new (seventh and eighth) liquefaction trains are not carbon copies of the previous trains and 
were not foreseen at the time the location and size of the site for NLNG development were 
chosen.  
 
The scope of the ESHA includes both the construction and operations of the Project. The 
main characteristics of the SevenPlus  Project, as also laid down in the Terms of Reference 
for the SevenPlus  EIA (Appendix 20), which was approved by FMEnv, dated 30 September 
2005 (Appendix 21) are: 
 

· Technical facilities: 
- LNG trains: 2 x 8.5 Mtpa (possibly developed/constructed after each other). 

These 2 trains have approximately the same capacity as the first 5 trains 
together;  

- A third LNG jetty (with 2 berths) designed to accommodate 200 Mm3 ships;  
- 2X150 Mm3LNG tanks;  
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- 1X77 Mm3 LPG tank;  
- 1X35 Mm3 Condensate tank;  
- utilities and disposal facilities; 
- additional slug catcher;  
- additional buildings.  

· The total project life cycle is 25-30 years. 
· There will be no external financing required. 
· Gas input: The shareholders of NLNG (Shell, Total, NNPC and ENI) will produce, 

transport and deliver the gas for the SevenPlus  Project at the NLNG fence. 
Pipeline construction and EIA’s required will be responsibility of the gas suppliers, 
and is therefore not part of this project.  

· Location extension: The location of SevenPlus  will be in the area currently used for 
construction and lay-down for Six . Approximately 220 ha outside the existing 
fenced NLNG area is envisaged for construction and lay-down for SevenPlus  
developments. Site preparation, comprising bush clearing, removal of topsoil, 
hydraulic fill and preloading (process and tank area) is required. For these limited 
“construction activities”, and especially for the onshore works, a waiver from the 
FMEnv was required, for which some baseline work has been completed. The 
offshore part includes sourcing of the fill material; NLNG made the dredging 
contractor responsible for permitting. The documents reflecting the application and 
granting of the waiver are presented in Appendices 22 and 23. Next to that a soil 
investigation is required. 

· The power demand of the whole complex will increase. The SevenPlus  Project will 
be supported by its own power generation, heat-transfer fluid system, demin water 
treatment, instrument and tool air system, nitrogen system, fire water, and general 
disposal facilities (flare, surface water drainage, effluent treatment -only in case 
tying into the existing treatment is not possible-, and waste disposal). 

· Growth of the number of Nigeria LNG employees during the operational phase of 
the project will require extra housing. This will be possible within the development 
capacity of the RA housing area precluding the need for additional land.  

· Shipping: A significant increase in number of ship movements is expected. The 
number of vessels berthing along the NLNG jetties will increase to an average of 
approximately 2.5 per day. All shipping activities and marine operations associated 
with SevenPlus  are included in this EIA. With respect to ships approaching Bonny 
Island, the following elements are relevant (from the Island towards the sea):  
- turning basin in Bonny River in front of the NLNG site;  
- Bonny River channel;  
- offshore Approach Channel. 
Widening and dredging of the turning basin will be required and is part of the 
SevenPlus  Project. For the offshore Approach Channel a dual lane is preferred. 
However, the NPA is responsible for the Approach Channel. This includes the 
increase of capacity and the associated EIA, in a way similar to the widening and 
deepening for the NLNG Six Project (ref 1.28). 

 
The development schedule for train SevenPlus  is fully determined by LNG delivery. With a 
Final Investment Decision (FID) for train 7 in Q2 2008, the Ready For Start-Up (RFSU) is 
expected to be 2013.  

�� Consultation 

Consultation is a key part of sustainable development and one of the prime purposes of an 
ESHA process. It is defined in this project as engagement with people or groups of people 
(potentially) affected by or interested in the NLNG’s operations and plans. Such stakeholder 
groups can include the general public, local industry groups, government authorities and 
Non-Governmental Organisations (NGOs).    
 
The NLNG process of consultation has started during the development of the Base Project 
and is designed to be continuous; however, there will be milestones and peak periods of 
activity such as the release of this ESHA.  
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�� ESHA methodology 

The methodology of this impact assessment follows the approach of NLNG’s Technical 
Advisors (Re. 1.23). This process is visualised in Figure 1.6 and follows the main steps of 
the Hazards and Effects Management Process (HEMP (see also Section 1.6.3): 
 
1. Identify project hazards, issues and environmental/social sensitivities  

The project information is translated into “hazards”, being the inputs from and outputs to 
the natural and social environment; the yellow boxes in Figure 1.6.  The existing 
environment of the project area is described in terms of the physical, chemical, 
biological and social aspects of the environment, including health, cultural and 
economic aspects. From the baseline description of the environment, the environmental 
processes and components that are critical for maintaining the integrity of the 
environment, and protecting its functions are identified and termed "sensitivities"; the 
blue boxes in Figure 1.6. 
 
An inherent part of the impact assessment process is the involvement of stakeholders. 
Hence, one of the first steps is the identification and mapping of stakeholders. These 
stakeholder groups are then linked to the issues that are of main concern to each 
stakeholder group; the green boxes in Figure 1.6. 
 

2. Assess (the nature and significance of) impacts 
In the next step of the ESHA the sensitivities are brought together with the hazards and 
issues to identify any interactions, where there is a potential is for an impact. These 
impacts are subsequently qualified and quantified as far as possible so that a rating is 
achieved of the significance of the impacts. This is reflected by the pink boxes in Figure 
1.6. 
 

3. Control of hazards and effects through mitigation measures 
Where significant adverse effects occur, appropriate mitigation measures are identified. 
These may be preventive, repressive, curative or compensative. A system for 
implementing mitigation measures and managing environmental effects on an ongoing 
basis is an essential element of the enhanced approach; the grey box in Figure 1.6. 
 
In the case of positive effects, opportunities for enhancement measures are identified 
and maximised. 
 

The key feature of the ESHA process as practiced by NLNG is that it is an iterative (i.e. 
cyclic and repetitive) process. This is illustrated by the loops via the white circles in Figure 
1.6. The iterative process is complex but in summary entails going through a cycle of data 
collection, design, consultation and impact assessment in order to screen and eliminate 
non-optimal solutions and finally arrive at the preferred single design, construction and 
operation solution. 
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Figure 1.6.  The Environmental, Social and Health (impact) Assessment (ESHA) process. 

1.9 The report structure 

This report describes the ESHA process with all its details. It’s called an EIA report to 
comply with Nigerian legislative requirements. However, the Nigerian laws also aim at an 
integrated assessment of both environmental and social aspects, so that the contents do not 
really depart from what is required by law.  
 
The structure of this report reflects the ESHA process described in Section 1.8.3 and 
illustrated in Figure 1.6: 
 

· In Chapter 2 provides insight in the need for and justification of the Project, as well 
as its envisaged sustainability. 

· A description of the Company and the proposed activities – the Project – with its 
hazards is presented in Chapter 3 

· Chapter 4 gives a summary description of the present social, health and 
environmental characteristics of the Project environment. Details resulting from the 
field studies that have been carried out are provided in the Appendices. The 6-LNG 
trains operations are actually considered the baseline for the SevenPlus  Project. 

· Chapter 5 describes the potential effects of the proposed activities – in terms of 
hazards and issues - on the environmental and social sensitivities. 

· In Chapter 6 cumulative effects are discussed. 
· In Chapter 7 mitigation measures are presented for each adverse impact and 

enhancement measures to stimulate positive consequences.  
· Chapter 8 describes how these mitigation measures will be implemented through an 

Environmental, Social and Health Management Plan (ESHMP), as part of NLNG’s 
management systems. 
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· Stakeholder engagement as an integral part of the ESHA process is described in 
Chapter 9. 

· Aspects related to the decommissioning and abandonment (after the lifetime of the 
Project, i.e. 25-30 years), are presented in Chapter 10. 

· Finally, an overview the most important conclusions and recommendations can be 
found in Chapter 11. 
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