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EXECUTIVE SUMMARY 
The Project Background 
The Shell Petroleum Development Company of Nigeria Limited (SPDC), on behalf of the 
Joint Venture partners (Nigerian National Petroleum Corporation, Nigerian Agip Oil 
Company, and Total E&P) intends to embark on the Soku Gas PlantâSan Barth Manifold 
Pipeline Project to meet the business objectives of oil and gas supply. 

The project area spreads from Akuku Toru Local Government Area in Rivers State to 
Nembe Local Government Area in Bayelsa State in the Niger Delta. The project traverses 
six main communities and several settlements across two local government areas. The 
local government areas are Akuku-Toru in Rivers state and Nembe LGA of Bayelsa State. 
Some of the communities are Soku, Elem Sangana, Kula, Benema and Offionoma.  

The following indicate the start point and termination for the three pipelines: 

¶ Line 1: (Liquid Pipeline): 12å x 22 km (11.13 mm wall thickness), starts from Soku  

Gas Plant and terminate at new San Barth Manifold. 

¶ Line 2: (Liquid Pipeline): 10å x 4.5 km (11.13 mm wall thickness), start from Soku  

Flowstation and terminates at Soku Gas Plant. 

¶ Line 3: (Associated Gas âAG Pipeline): 10å x 4.5 km  (11.13mm wall thickness),  

start from Soku Flowstation and terminate at Soku Gas Plant. 

The International Standard Orgainisation (ISO) reference conditions for Soku Gas Plant 
include the following; 

¶ Condensate: Should not spill to the environment. 

¶ Gas: No gas leak. 

¶ Flare: Should not be above the regulatory limit. 

¶ Effluent Monitoring: Proper monitoring of the effluent discharge, not to exceed the 
regulatory limit. 

¶ Sewage (Liqiud): Treatment plant exists for the handling of the liquid waste. 

¶ Sewage (Solid): Managed to ensure minimum impact on the environment. 

 
The geographic coordinates for the 12å x 22km Soku- New San Barth manifold start 
point is; 461218.5 Eastings and 72858.09 Northings, while the geographic coordinates 
at the end point is 469592.1 Eastings and 56148.36 Northings.  
 
The geographic coordinates for the two 10å x 4.5km Soku flowstation â Soku Gas Plant 
(Associated Gas and Liquid) Pipeline start point is 463522.08 Eastings and 72048.34 
Northings. While the geographic coordinates at the end point is 461218.45 Eastings, 
and 72858.08 Northings. 

The total area of the project is 79.5 hectares. 
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Declaration 
The Shell Petroleum Development Company of Nigeria Limited (SPDC), in her capacity as 
the technical operator of the NNPC/Shell/TEPN/Agip Joint Venture (JV) and on behalf 
of her partners, proposes to construct two 10å x 4.5 km pipeline from Soku FS to 
evacuate oil and Associated Gas from Soku GP; and a 12å x 22 km pipeline to transfer 
the oil, co-mingled with Soku GP condensate, to New San Barth Manifold in the NCTL 
network; and hereby declares her intention to abide by the existing international and 
national laws and regulations regarding environmental protection during the project.  
 
The management of SPDC is committed to the implementation of the Environmental 
Management Plan (EMP) proposed in this EIA report and avows that it has prepared this 
EIA report using the best available expertise in personnel, equipment, national and 
internationally acceptable methods. 
 
Scope and Objectives of the EIA 
The proposed project will be executed in conformity with SPDCçs policy on the 
preservation of the environment.  However, in order to fully protect the environment 
during project implementation, an Environmental Impact Assessment (EIA) has been 
commissioned, which is the subject of this report. 
 
The general scope of the EIA will cover all the activities that constitute the project. It will 
outline the techniques and methodologies to be used in data generation and gathering, 
including the description of the data sources; and impact identification, prediction, 
evaluation and management.  

The EIA studies sought to establish the baseline conditions of the project area, identify 
/eva luate the potential environmental, social and health impacts of the project and 
develop cost-effective mitigation measures and appropriate Environmental Management 
Plan (EMP). 
 
Legal and Administrative Framework 
The project proponent complies with all environmental statutes/regulations / conventions.  
Therefore, the proponent has identified all relevant statutory legislations, laws, 
conventions, etc., that are applicable to the proposed pipeline project.  Also, the relevant 
regulatory agencies at all tiers of governance in Nigeria have been identified and shall 
be carried along in the execution of the proposed pipeline project. 
 
Terms of Reference for the EIA  
The ToR for the EIA of the Soku Gas PlantâSan Barth Manifold Pipeline Project was 
developed through extensive stakeholder consultation at the initial stages of project 
conception, and approved by DPR. The consultation was organized in order to identify 
and define the project activities and aspects that may have significant environmental 
effects as well as scope the environmental baseline data needed as basis for impact 
assessment. The EIA will establish the environmental issues associated with the project; 
predict their impacts and magnitude; suggest and evaluate project alternatives; and 
recommend mitigation measures and Environmental Management Plans (EMP) to ensure 
environmental friendliness and sustainable development. 
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Project Objectives and Need for the Project 
The need for the project is lies satisfying the project objectives and these include: 

¶ ensuring evacuation capacity for Soku Oil; 
¶ Evacuating Soku Gas Plant (LGSP) Condensate;  
¶ satisfying DPR requirements for Soku Gas Plant; and 
¶ securing Licence to Operate (LTO) for Soku Gas Plant (LGSP). 
 
The project is particularly pertinent in order to evacuate Soku FS oil and Soku GP 
condensate in a manner that will discourage illegal æbunkeringç along the route from 
Soku GP to NCTL San Barth Manifold. This will enable unconstrained production of the 
Ekulama fields and simultaneously meet the Federal Government of Nigeria statutory 
flares-down directive. To satisfy this need, crude oil from Soku FS will be co-mingled with 
condensates from Soku GP and eventually be separated at Bonny Oil and Gas Terminal. 
 
Envisaged Benefits 
The envisaged benefits of the proposed project shall include the under listed:  
¶ Increase in crude oil output from SPDC east operations; 
¶ Significant increase in Nigeriaçs GDP from increased crude oil export and revenue; 
¶ Unconstrained oil and gas production from the Ekulama field; 
¶ Increase in revenue to the project communities from local content dividends; 
¶ Increase in project communitiesç access to development intervention projects; 
¶ opportunities for reduction of environmental pollution occasioned by aged pipelines; 
¶ Contribute to reduction in gas flaring. 
The estimated value of the project is about U$232 million for a total length of 31km 
 
Envisaged Sustainability 
The envisaged sustainability of the project include: 
Economic Sustainability: exploitation of the enormous reserves in the Ekulama fields, 
implementation of GMoUçs.   
 
Technical Sustainability:  SPDCçs decades of experience and proven ability to construct 
and maintain oil and gas pipelines.  
 
Environmental sustainability: implementation of environmental management plan. 
 
Project Alternatives 
Project alternatives were considered with respect to the overall project concept and the 
route includes: 
 
Option 1: No Project Option: use of existing old pipelines with impaired integrity, which 
is counter to global best practices, hence rejected on the grounds of technical, economic, 
reputational and environmental non-sustainability. 
 
Option 2: Replacement of Existing Pipeline: involving excavating and replacing the 
existing old pipelines that the proposed project is intending to substitute. This was 
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rejected because it entails a longer route, more communities, and larger environmental 
footprint. 
 
Option 3: Construction of 2 nos. Deeply-Buried and Water-Covered Pipelines: tyhis is the 
proposed project and it entails a shorter route and achieve comingling of condensate that 
would have required a separate pipeline. 
 
Concurrent Development with the Proposed Project 
Alongside the proposed pipeline project, two associated gas (AG) pipelines constructions 
shall be carried out. These include the replacement of 12å X 15 km Soku â Ekulama AG 
pipeline and a new 12å x 22 km Soku AG line.  The replacement works shall run on the 
same ROW with proposed Soku GP oil Export pipeline up to Ekulama 2.  The 
replacement pipeline shall evacuate Ekulama field AG to Soku Gas plant for further 
processing in line with SPDCçs plan to stop all gas flaring, thereby preserving the 
environment.   
 
Baseline Environmental Conditions  
Climate and Meteorology 
The climate of the study area is humid tropical and it is characterized by dry season 
which occur between November and March, and wet season from April to October. 
Mean monthly rainfall is 600mm. Mean monthly relative humidity values are slightly high 
for the wet season months (approximately March to November) with the highest values 
occurring within the months of July to August. During the fieldwork for the wet season 
data gathering for the present study (August 2011), relative humidity values ranged from 
95.0 - 100%.  
 
Air Quality and Noise 
The air quality in the area within and around the ROW appears good as all the major 
pollutants were below regulatory limits. The major sources of pollutants investigated in 
this study were carbon monoxide (CO), nitrogen oxides (NOx), sulfur oxides (SOx), 
hydrogen sulfides (H2S), volatile organic compounds (VOC) and suspended particulate 
matter (SPM). The ambient noise within the ROW were less than 48.2 dB(A) and below 
the FMEnv limit of 90 dB (A), mainly the noise was generation mainly by boat movement 
and human activities.  
 
Soil Physico-chemical Properties 
The soils at depths of 0-15 and 15-30cm have silty texture, poorly drained and generally 
wetland soils and typical of hydromorphic soils. Soil bulk density of the surface and 
subsurface pipeline ROW soils ranged from 0.98 to 1.17g/cm3 and 1.03 to 1.19 g/cm 3 
respectively.  
 
Exchangeable  cations was moderately high at both surface (30.90 to 226.00mg/kg 
with a mean of 109.70 mg/kg) and  subsurface,= 22.11 to 211.72 with a mean of 
88.72 mg/kg).  
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There was high chloride concentration ranging from 66.05 to 2477.07mg/kg in the 
surface and 87.17 to 1604.00mg/kg, while others were relatively much lower. For 
instance, nitrate contents ranged from 1.44 to 130.11mg/kg and 0.58 to 151.02mg/kg 
at the surface and subsurface respectively. Nitrate contents of the soils from the ROW 
were slightly lower compared to the control soils, especially at the surface. Sulphate 
content ranged from 14.20 to 302.08mg/kg and 10.22 to 290.00mg/kg at the surface 
and subsurface respectively in the pipeline ROW soils. Mean phosphate contents for the 
surface and subsurface pipeline ROW soils were 29.24 and 35.04 mg/kg respectively 
 
Heavy metal concentrations in both surface and subsurface soils were moderately low, 
e.g., mean cadmium contents were 2.63 and 2.86 mg/kg for pipeline ROW soils and 
0.83 and 0.97 mg/kg for control soils respectively.   The contents of other heavy metals 
(Fe, Cr, Ni, V and Pb) are not indicative of pollution as their levels are below their 
respective threshold limits. 
 
Total organic carbon (TOC) content of soils along pipeline ROW ranged from 0.22 to 
0.51% and 0.01 to 0.29% at surface and subsurface respectively. Total petroleum 
hydrocarbon in soils sampled from the pipeline route ranged from 0.20 to 0.44mg/kg at 
the surface, but not detected at thesubsurface. The hydrocarbon utilizing microbial flora 
count were low and did not indicate significant hydrocarbon contamination.  
 
Vegetation and Conservation studies 
The vegetation found in the study area is  mangrove swamp forest with mangrove plants 
and their associates constituting >90%, except on old dredge dumps where  freshwater 
plants can be found. The predominant species include the dwarf red mangrove 
(Rhizophora mangle), tall red mangrove (Rhizophora racemosa) and white mangrove 
(Avecinnia africana). Others include Acrostichum aureum (mangrove fern),Paspalum 
vaginatum (mangrove grass), Machaerium lunatus and Dalbergia ecastaphyllum. The 
plants are harvested for fuel wood local building construction industry and canoe 
building, medicinal uses, etc.  The vegetation is generally healthy except for few 
incidences of leaf spot. 
 
Observations revealed that the mangrove swamp has been very much devastated near 
the Soku flowstion and Gas Plant areas due to previous oil spills and fire. Some areas 
within the mangrove swamp forest had been disturbed by dredging/pipeline laying and 
oil/gas wells drilling activities leading to the formation of dredge spoil dumps, which 
havebeen colonized by Mariscus ligularis, Paspalum pes-capre, Ficus sp., Anthocleista 
vogellii and Alchornea cordifolia.  On levee crests and around communities particularly 
Krikakiri, crop plants like plantain (Musa paradisiacal), oil palm (Elaeis guineensis), 
coconut (Cocos nucifera), sugar cane (Saccharum officinalis), Mango (Mangifera indica), 
pawpaw (Carica papaya) were being cultivated. The freshwater areas particularly at the 
Soku Gas Plant also had raffia palms (Raphia hookeri), Abura (Halea stipulosa), baphia 
(Baphia sp) and cabbage tree (Anthocleista vogellii). 
 
Wildlife/Invertebrate Fauna  
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The terrestrial invertebrate fauna observed or collected from the Soku-San Barth 
ecosystems include arthropods e.g crustaceans (crabs). The crabs seen were not only few 
in number but of small sizes. Few molluscs were recorded in in previously oil spill areas 
within the study location. The mangrove soil fauna was made up mainly of decapod 
crustaceans. They include small invididuals of the mersh crab (Seserma huzardi), and 
purple mangrove crab (Goniopsis pelii). Only few individuals, usually of small sizes, 
were seen in the area sampled. Very few live gastropod molluscs were observed 
throughout the entire area and during the period of study. The common arthropods 
include ants (Hymenoptera), beetles (Coleoptera), grasshoppers (Orthoptera), termites 
(Isoptera), true bugs (Heteroptera), springtails and snowflies (Collembola), true flies 
(Diptera), butterflies (Lepidoptera), spiders (Araneae) and millipedes (Chilopoda). These 
organisms were also seen in low population on the mangrove plants. 
 
The only conspicuous vertebrates in the entire Soku â San Barth area were birds  Other 
vertebrates include a few species of reptiles and mammals. The reptiles observed in the 
communities (Ekulama I & II, Krikakri, and Lucky Town) and mangrove swamps include a 
few individuals of lizards, skinks and an unidentified species of snake near Ekulama II. 
The avifauna was represented by several species of egrets, ducks, herons, kingfishers, 
bulbuls, finches and birds of prey. Mammals recorded include a few species of rodents 
(Squirrels, rats) and monkeys (Mona monkey).  
 
Aquatic Studies 
Aquatic physico- chemistry: Surface water temperature was between 24.7 and 26.90C. 
Alkalinity ranged from 15.99-51.99mg/l while the concentrations of suspended solids 
varied from 10-60mg/l. The biochemical oxygen demand levels varied between 
5.04mg/l and 5.63mg/l, whilechemical oxygen demand ranged from 6.0 - 7.6mg/l. 
The total hardness of surface water along Soku Gas Plant-San Barth Manifold Pipelines 
route displayed a spatial variation. THC was recorded in all the sample locations in low 
concentrations (0.24-0.65mg/l) while TOC levels fluctuated between 5.48 and 
7.89mg/l.  
 
Nitrite concentration were generally low suggesting that the study area is tending 
towards eutrophication. Phosphorous levels ranged from 0.003 to 0.131mg/l. Sulphate 
and sulphide levels in the study area  indicate that these levels fluctuate from 6.652 to 
121.205mg/l for sulpahte and from <0.002 to 2.404mg/l for sulphides.  The heavy 
metals contents of surface water analysis show that V, As, Hg, Mn, Se and Ag were not 
recorded in the study area while Cr, Cu, Fe and Zn were recorded in different 
concentrations.   
 
Aquatic Ecology: Five major families of phytoplankton were recorded; namely 
Baccillariophyceae, Dinophyceae, Chlorophyceae, Cyanophyceae and Euglenophyceae. 
Baccillariophyceae was the dominant family and constituted 43% of the total number of 
phytoplankton. In all, the dominance pattern of the various families of phytoplankton 
was, Baccilariophyceae, Chlorophyceae, Cyanophyceae, Xanthophyceae and 
Chrysophyceae. 
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The identified zooplankton fauna were categorized into protozoa, cladocera, decapod 
crustacean, rotifers, copepods, euphaiacea and larval/nymphal stages of insects. The 
copepods were the dominant zooplankton and contributed 33% of the zooplankton. 
Cladocerans were the second dominant zooplankton with respect density and were 
represented by six (6) species. 
 
One hundred and seventy-two (172) macrobenthic organisms were encountered and 
these belong to five (5) major taxonomic groupings, namely polychaetes (37%), 
crustaceans (31%), insects (12%), bivalves (10%) and gastropods (10%).  
 
Fisheries: Few fishers were noticed in the study area and there were no commercial 
fishers. The artisanal fishers dominate in the study area and they operate in dug-out 
wooden canoes which may or may not be motorized. Fishing gears were largely made of 
long setlines, circling nets and seine nets of different mesh sizes varying between Ĕå, 1å, 
1Ĕå, 2å, 2Ĕ and 3å (1.0 mm to 5.0 mm).  They are usually set and allowed to stay for 
up to one hour before they are removed with the catch. A total of 51 species of fish 
belonging to 21 families of finfishes and shellfishes were recorded in the study area.  
 
Sediment chemistry: The sediment pH ranged between 4.26 and 5.96, while electrical 
conductivity values ranged from 377.0 - 4409µS/cm indicating saline conditions. The 
cations were dominated by calcium (37.02 â 1704mg/kg), potassium (146.1 â 
1031.0mg/kg) and Sodium (60.60 â 397mg/kg). The heavy metal concentrations (Ni, 
Pb, Cr, Zn) were below their respective DPR target levels while Cd ranged from 1.76 to 
22.90mg/kg. The organic carbon concentration (0.01 â 0.25mg/kg) and total 
hydrocarbon content (0.06 â 0.77mg/kg) were comparable to the concentration in the 
soils of the study area. The microbial loads of the sediments were low with bacterial 
population count of 4.3 â 6.6 x 104 cfu/g and fungal population count of 3.8 â 5.7 x 
104 cfu/g.  
 
Geology and Hydrogeology 
Soku Gas Plant and San Barth Manifold are located in Akuku Toru local government 
area of Rivers State, Nigeria. Geologically, the site is lying in the southern border of the 
modern Niger Delta. It is underlain by the lowermost chronostratigraphic unit of the 
Niger Delta â the Akata Formation. The formation is characterized by uniform open 
marine prodeltaic dark-grey shale with lenses of sandstone and siltstone. The shale 
contains plant remains and some mica especially in the upper part of the formation. The 
river systems in the project site forms the tributaries through which the Niger River 
empties into the Atlantic Ocean. The Islands are mainly sandy ridges. Precipitation is by 
rainfall which exceeds 260 cm annually. The aquifer system is usually phreatic andwater 
table is always close to the surface. 
The terrain is flat with a slope of 1-2o coastal mangrove swamps, with patches of 
freshwater around human settlements.  At Soku âSan Barth site the groundwater flow has 
been affected mostly by topographic factors. All six monitoring wells show shallow static 
water levels, with values ranging from 0 m around BH 3 and 4 to 4.6 m in BH 6. They 
are highly prolific. The groundwater flow was established to be in the SS direction. The 
aquifer in the study area is sensitive to contaminants because of tidal flow.  
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Groundwater 
The pH values ranged from 4.8 to 6.2 indicating that the ground waters are acidic in 
recation. The electrical conductivity of the ground water ranged from 299 - 26400µS/cm 
with corresponding total dissolved solid values of 143.9 to 15540mg/kg. These values 
indicate fresh water to salty water characteristics. The salinity levels ranged from 0.1%o 
to 16.1%o. The heavy metal concentrations for Cr, Pb, Ni, Zn, Cu were low while the 
concentrations of Cd, V, As, Hg, Mn Se and Ag were below their respective detection 
limits. The slightly elevated levels of Fe (0.928 â 25.64mg/kg) compared to DPR target 
level of 0.3mg/kg is due to the geochemistry of the Niger Delta ecosystem. No faecal 
coliforms were recorded in the groundwater. 
 
Socioeconomic Status  
Study Area and Methods 
Seventeen communities consisting of sixteen from Akuku Toru Local Government Area 
(AKALGA) in River State, and one community (Oluasiri) from Bayelsa State were 
identified as Soku-San Barth Pipeline Project Communities. Three (3) out of fifteen (15) 
visited settlements in the project area (Kula, Elem Sangama and Soku) were relatively big 
settlements with large human concentrations as opposed to the many others that were 
small fishing camps. The project area traverses a difficult terrain with only few of the 
settlements existing in close proximity. 
 
Data on Socioeconomics of Communities to be impacted by the Pipeline project was 
gathered following scoping Workshop, consultations, field surveys, and review of existing 
reports, maps and literature. During survey questionnaire was administered by personal 
interviews at the level of the households and key informants while Focus Group 
Discussions (FGDs), were conducted with Women Groups (WGs), Youth Groups (YGs) 
and Community Development Committees (CDCs).Thirty (30) respondents (households 
and key informants) were successfully administered with questionnaire during the survey. 
Other primary data were generated from the FGDs. A walk-through (triangulation) and 
ground-truthing within the communities helped to cross-check information gathered in 
respect of status and functionality of available infrastructure. Photographs of some of the 
infrastructure, the human environment and other landmark issues were taken and 
discussed appropriately. 
 
Data were analyzed with descriptive statistics of frequency tables, percentages, cross-
tabulations and graphs. EPi- INFO/SPSS computer packages provided assistance in 
analyzing and formatting presentations. Some qualitative data were analyzed as text-
based information in tables.  
 
Population: 
The 1991 population census has the population of the bigger and permanent 
communities as follows: Kula (13,018 made up of 6,559 males and 6,459 females) and 
Soku (2,801 made up of 1,327 males and 1,474 females). These are the most densely 
populated with an average of 197 persons per square kilometer in the study area. There 
is the fishing and trading ports of Pinaro with less than 100 persons and are tagged 
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sparsely inhabited. Many of the settlements, including Kula, Soku and the proximate Elem 
Sangama have continuously witnessed increased oil and gas activities, and consequently 
have attracted higher number of persons despite their remote locations. The area is 
presently characterized with illegal oil bunkering and as such the settlements in and 
around the project area are presently habouring many people. The most distant and 
remote communities and some fishing settlements which had witnessed inter-communal 
conflicts and militant activities have on the other hand had reversed and decreased 
population in recent times. 
 
The size of families differed from community to community and was expected to have 
been influenced in large measure by the cultural attitude of the people, economy of the 
settlement and educational status/awareness of the resident population amongst other 
factors.  
 
The survey revealed that the average household size in the Soku â San Barth communities 
was 6.70. This value compares well with a size of 6 estimated for Communities in Niger 
Delta (NDDC, 2006). Several reasons account for the large household sizes in the study 
area in particular and the Niger Delta region in general. First is the recognition of 
marriage as a basic cultural institution for procreation in the communities. Marriage is a 
socio-cultural norm that is highly recognized in the area and persons that marry do so 
sometimes at a relatively early age. Second is the fact that most males married more than 
one wife in the area, with some of them keeping and maintaining several concubines. 
This suggests freedom and permission to high amorous (sexual) promiscuity among both 
sexes giving rise to high number of fertile intercourse amongst the people.  
 
More than one half (58.0%) of the respondents were married as opposed to 
approximately 19 percent that were single (Freetown community has over two-thirds of its 
inhabitants as single parents) and each married male had an average of one wife. About 
23 percent of the respondents were either divorced/separated from their spouses or 
widowed 
 
The male and female populations in Kula, Ekulama II, freeman, Opropokori, and 
Luckyland revealed that persons aged below 25 years were more in number than older 
people. This is an overwhelming preponderance of the younger ones in the population. 
Approximately 81 percent of all household members were aged below 18 years as 
opposed to less than a fifth (19.0%) that is 19 years and above. The overall implication of 
the age profile is that the population is young and growing. The age distribution of the 
respondents indicated that most of those surveyed are adults of at least 20 years old; 
almost a quarter (24.2%) of all respondents were aged 20-29 years, while another group 
(19.3%) were in the 30-39 years age bracket.  Those aged 40-59 years however, 
constituted over one half (51.3%) of the respondents. Amongst the older persons in the 
population, barely 5.2 percent were aged 60 years and above. In terms of gender, sex 
distribution of the population in the project environment reveals an overall sex ratio of 
1:1. According to the 2006 census, in Akuku-toru LGA (AKULGA), the males slightly 
outnumbered the females, consistent with the overall Rivers State sex structure of 52.3 
percent males and 47.7 percent females and a sex ratio of 109.5 (FGN Official Gazette, 
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2007). For every 100 females therefore, there are to be found almost 110 males. 
However, the survey carried out in the course of the Niger Delta development Master 
Plan process shows that there are more males (54.0%) than females (46.0%) in the 
Region.   
 
Education 
Literacy level in the communities was adjudged sufficiently high. Approximately 95 
percent of the total population of the proposed project area has some form of education, 
with more than half of the people (51.9%) in Kula, Ekulama II, Freetown, and Opropokori 
having attempted/completed the post primary (secondary) education.  About 21.1 
percent and 6.2 percent on average also had the primary and tertiary education 
respectively. Approximately 16 percent of the inhabitants possess vocational/technical 
education, qualifying beneficiaries for some employment. Some of them have acquired 
some skills in the oil and gas industrial sector. Approximately 5 percent of the inhabitants 
have no formal education (NFE).  
 
The modal educational attainment of respondentsç spouses was the post-primary (46.3%), 
followed by primary education (29.4%) and then tertiary educational attainment (15.3%). 
Approximately 6.5 percent have no formal education while those with 
vocational/technical skills accounted for 2.4% of the spouses. Literacy and educational 
attainment of household members also indicated that about 51.8% of the boys and 
48.2% of the girls are presently attending various schools within and outside the study 
area.  Approximately 33 percent and 41.0% of the children of school age in the 
households are currently attending primary and secondary schools. Similarly, about 
21.7% of the children are attending post secondary school (tertiary). However, the levels 
of vocational training and skills and technical education of respondentsç children in the 
area was not very insignificant (4.3%).  
 
Livelihood Structures and Local Economy 
The settlements/communities predominantly engaged in fishing. Other significant 
economic activities included trading, logging (lumbering), and civil service. Farming is 
not a prime occupation because there are no arable lands and livestock are hardly 
reared, except in Kula, and Oproprokiri with mixed mangrove and pockets of freshwater 
forest lands where food crops are grown at subsistence levels. The occupational 
distribution of the inhabitants of Kula, European Quarter (Ekulama II), Freetown, 
Opropokiri, Newtown and Luckyland showed that on the average, about 57.8 percent 
are into fishing, 15.3% are into trading while approximately 7.0% are civil servants. 
Those involved in business/contracting constituted 4.1% with the remaining 16.1% living 
as students/apprentices and unemployed. The number of persons involved in fisheries is 
more in the smaller fishing and/or trading ports than in the mainland permanent 
communities of Soku, Kula and Opropokori. The type of fishing carried out in the 
communities was artisanal and on a small-scale usually in shallow waters. However, 
there are some of the fisher folks who fish in deep waters of Sombreiro, St. Bartholomew, 
Santa Barbara, St. Nicholas, Brass Rivers and the Atlantic Ocean engine powered boats. 
Migrant inhabitants of these settlements engage in diversified income-generating 
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activities including logging, trading, and transportation by boats, harvesting of forest 
products, and fishing. 
 
The male folks are more involved in the fishing occupation while the women take to 
collecting resources like pelagic organisms (periwinkles and oysters) and firewood from 
swamp forest for sale. The women set hooks and nets on and along the creeks to catch 
stray fishes and periwinkles. The fishing gear in common use includes various forms of 
nets, hooks and traps. Shifts in occupation have resulted in abandonment of the 
traditional occupations of fishing and farming for livelihoods in the recent past. Fishing 
and agriculture have suffered some environmental and social challenges following oil 
mining activities and neglect of the communities by successive governments. Presently 
many youths and other able-bodied men and women get their livelihood from illicit 
activities in oil bunkering, hostage-taking of oil workers and sabotage of oil pipelines. 
Others endlessly seek for rent on land from crude oil corporate companies in the area.  
 
Income Distribution and Levels 
The income levels estimated showed that about a quarter (25.0%) of households in Soku 
earned N10,001âN15,000 in a month, while almost two fifth (18.8%) of the population 
earned above N50,000 in a month. Residents, who are into business and contracting 
however, earned better incomes that averaged, N200, 000. 00 in a year. However, the 
frequency of getting such businesses was unpredictable.  
A quarter (25.0%) of the respondents covered in this survey at Kula reported earning 
incomes within the range of N15,000 to N20,000; N25,00 to N35,000; and N45,000 
â N50,000 in a month respectively. Panel discussions with fisher folks revealed that on a 
good day, each fisherman made income of between N5, 000.00 and N10, 000.00 
daily. This income range being based on income that is not quite regular left us with no 
other option but to estimate a reliable income range of about N20, 000 to N30, 000 as 
most realistic net income from fishing in a month. While the price of fish varies with the 
season of catch and quantity of fish caught, other pelagic resources had more 
predictable unit prices. A 25Kg bag of periwinkles (Esam) was bought for between N1, 
000.00 and N1, 200.00 and then sold for between N1, 500.00 and N1, 600.00, in 
distant markets.  
 
Household Expenditure and Consumption 
Food was listed by 75.0% of heads of households as the most important spending 
priority, with entertainment ranked the least by (3.0%) in priority in the communities. 
Spending on Education was ranked the second most important household expenditure 
item 56.0% of the respondents. Many parents spend much in getting their children 
educated outside their immediate environment. Healthcare (5.0%), energy (5.0%), and 
transportation (5.0%) were rated low in their expenditure priority lists. It was difficult to 
estimate accurately how much individual households spent on these items per month due 
to reluctance of respondents to provide accurate record on these non-durable consumer 
items. 
 
Households in fishing settlements had few residential properties. In the permanent 
communities of Soku, Elem Sangama and Kula households owned properties/assets and 



 EIA of Soku Gas Plant ï San Barth Manifold Pipeline Project 

 

29 
 

accessories. The most utilized source of domestic energy was the wood-fuel, used mainly 
for the cooking of meals. The mere absence of electrical energy makes the use of fuel-
wood energy inevitable in almost all the households. Households sourced their firewood 
from the surrounding mangrove forest. People preferred to use red mangrove to using 
white mangrove in cooking meals and smoking fishes. A canoe full of red mangrove 
firewood costs between N10, 000.00 and N20, 000.0 0. 
 
Land Tenure, Use and Management 
By providence, in and around the proposed project  communities and settlements, 
availability of land resource is very limited because of overwhelming influence of 
hydrology; myriads of rivers, creeks and creek lets that fan-across the terrain, leaving 
very limited solid land space used for either habitation, road construction, social 
development or cultivation purposes. Consequently, the available small land surface is 
held in very high regard by the inhabitants. The regard is heightened by individuals, 
families and communities owning lands intended to be used for oil wells and facilities. 
Two forms of land-ownership are common in the project area: family and communal land 
ownership. The reward for use of land is the rent payable to the rightful owner. 
 
Social Infrastructures and Services 
Permanent communities of Soku, Elem-Sangama, and Kula have more basic 
infrastructures and amenities, many of which have been provided by the oil and gas 
companies (SPDC and her partners). They have done this as part of their Corporate 
Social Responsibility (CSR) in compliance to best industry practice and to strengthen the 
Global Memorandum of Understanding (GMoU) they signed with the communities. The 
smaller fishing settlements/ports lack the most basic infrastructures. For instance in 
Luckyland and Newtown there are hardly any infrastructures.  
Educationally, Soku, Elem Sangama, and Kula have a number of public and privately-
owned primary and post primary schools that provide education to the children and 
wards of the inhabitants of the communities. These schools relatively have capacities and 
structures that can be adjudged adequate for their pupils/students and teachers in 
2008/2008 academic session. Soku community has a primary school. In the fishing 
communities, there are no public primary or post primary schools in Newtown, 
Luckyland, Pinaro, Kongomaboko and Apiboko. 
All the project communities are located in the rural areas and are not connected to the 
national grid of the Power Holding Company of Nigeria (PHCN). The presence of 
electricity supply in the mainland communities is dependent on the benevolence of Oil 
and Gas Companies, especially where the communities are host to their operations. 
Communities of Soku, Elem Sangama, and Kula have received donations of giant 
generators by SPDC, Chevron, Texaco and Niger Delta Development Commission 
(NDDC) over the years. 
 
Transportation (Bridges, Jetties, Embankment) and Communication Facilities 
The project area is therefore, accessible only through water. Transportation into the area 
is through hand-dug canoes (by residents in the villages/fishing camps particularly and 
for inter/intra community movement) and the popular fibre or outboard engine boats 
usually fitted with various grade of HP engines. There are makeshift wooden and 
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dangerous jetties at the waterfront for incoming boats in Soku and other fishing 
settlements. Soku, Elem Sangama and Kula as well as the fishing settlements contend with 
coastal flooding and erosion but only Elem Sangama and Kula have embankments while 
that for Soku initiated by the NDDC in 2006 is yet to be completed. 
 
Potable Water Supply and Sanitation Facilities 
More than any other amenity, water facilities can be found in all but the fishing 
settlements but paradoxically, not many of the facility can be found functional at any one 
time.  Soku community has been provided three water facilities (two boreholes and a 
mono-pump), and yet there was scarcity of potable water for drinking as at the time of 
visit. Elem Sangama has two gigantic water facilities provided by SPDC and the NDDC, 
one of which is still functional. Newtown was the only fishing community found with some 
water from a borehole while the others travel long distances to nearest oil facility 
(Ekulama flow station) to obtain drinking water. Some inhabitants make do with water 
from ponds suspected to be contaminated. Across the project communities, proper 
sanitation and hygiene is also not observed. Human faeces (excrement) are discharged 
into the rivers and creeks through pier toilets  while in some of the modern houses there 
are private conveniences/sewage systems which are connected to the river/creek for 
disposal. Solid wastes from homes are also easily deposited at the banks of the 
river/creeks, which in addition to being un-aesthetic is conducive for vector-borne 
infestations/diseases. 
 
Housing Type, Pattern and Quality 
The housing pattern, type and structure within the study area reflect the coastal rural 
setting. Old traditional houses are aligned with modern bungalows and duplexes. The 
old traditional houses are built in rooms, with modal walling made of molded cement 
blocks or bricks and roofing materials made of corrugated iron sheets (zinc). A good 
number of them is also constructed with wooden/plank and thatch materials especially in 
the fishing settlements.  
The modern houses are built in flats with modal walling made of molded cement blocks 
or bricks and roofing materials made of long span corrugated Aluminum sheets. The 
indigenous population of the project communities own and live in their personal 
houses/dwellings. Many of these houses operate on multi-tenements and have shared 
facilities (particularly the kitchen) located outside the main buildings.  
 
Financial Sources and Organizations/institutions 
There are many informal financial organizations in the project area. The local population 
use traditional banking - through thrift clubs - to raise capital to finance the purchase of 
fishing gear and household goods. There are a number of unregistered social groups, 
trade associations and cooperative societies in the communities. Some of these are sub-
groups of a larger union based in Abonemma, and membership is drawn from across 
communities.  The groups are mainly thrift and credit clubs focusing on fishing, fish and 
net trading businesses.  
 
Historical Perspective of the Communities and Cultural Properties 
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Most of the project communities are kalabari except Oluasiri that is Nembe. They have 
varied foundations or origins. Elem Sangama is an Ijaw community that speaks Kalabari 
and shares boundaries with Soku, Oluasiri and Okanami communities. It is also the 
boundary town between Rivers and Bayelsa states. Inhabitants are adherents of the 
Christian religion with some indigenous members remaining members of traditional 
religion. Traditional worship takes place in both community and many family shrines that 
exist in the study area. 
 
The Kalabaris have rich and well established cultural and traditional institutions. 
Inhabitants of each community and settlement are easily discernable by their folklore and 
songs. Womanhood and marriage are two respected cultures of the Kalabari people and 
by extension its constituent communities and settlements. The Kalabari ethnic group has 
its value system, taboos and social norms. 
 
Traditional Administration /Power Structure 
The Kalabari Sekobiri is the General Assembly which constitutionally consists of the 
Amanyanabo of Kalabari, the Kalabari Council of Chiefs and the male citizens. This 
assembly is the ancient constitutional institution of the people, a constitution that is 
unwritten, but very well embedded in ancient traditions, customs, rights and privileges 
and cherished by the people. The monarchy, represented by the Amanyanabo is 
constitutionally the fountain of justice, head of both the executive and judicial systems 
and patron of the highest cultural cult or society, the Kalabari Ekine-Ogbo. 
 
The day-to-day administration of Kalabari communities is however, vested on 
government-recognized community development committees (CDCs). Both the CDC and 
the youth group have the communityçs mandate to interact with government agencies and 
private organizations like the oil companies operating within their domain. The women 
groups ably led by vibrant women leaders are in charge of feminine affairs and 
contribute their quota to the communityçs development.  
 
Conflicts and Conflict Resolution in Project Communities 
Conflicts and contentious issues are resolved in the various project communities by 
dialogue among the traditional head (Amanayabo), the Council of Chiefs, the 
Community Development Committees, Youth and Women groups. In the event that a 
community member running fowl of the law, the issue is handled from the lower organ- 
the youth or women group and the deviant is punished according to the gravity of the 
offence. Smaller crimes could lead to monetary fines, according to the nature and gravity 
of the offence. Serious cases therefore involve meting out serious punishment, including 
being handed over to the police.  
 
Peopleçs Perception, Fears and Expectations of the Project 
The welcome the project and are expecting as follows: 
¶  creating more employment opportunities for people in the area; 
¶  helping to boost the economy of the communities ;  
¶  implementation shall accelerate the rate of development in the project 

communities through community development infrastructures;  
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¶ pipeline ROW is expected to open up new canal in the mangrove swamp along 
which fishing can profitably be carried out later in the life of the project; 

¶ Income of land owners and families whose lands will be used for the laying of the 
pipelines will be enhanced (empowerment) by the project; 

¶ more scholarships to be granted to sons and daughters of families in the 
communities and settlements by SPDC; 

¶ left over sand should be used to backfill the swamps for building and construction 
of concrete walkways. 
 

 
 
 
 
Health Status 

Socio-Demographic Characteristics 
The project communities were classified as: major towns, which are the renowned 
ætraditionalç communities in the project area that were listed by the National Population 
Commission (NPC), they include Soku, Elem Sangama, Kula and the Oluasiri 
communities; and the satellite settlements include Krikakiri, Kala-onogi, Opu-onogi, 
Ababoko, Opukiri, Freetown, European Quarters, Newtown, Luckyland, Kongomaboko, 
Apiboko, Pinaro and Opropokiri. They are basically fishing settlements with few 
homesteads that serve as the operational bases for occupational fisher-folks from the 
major communities, and itinerary fisher-folks that have migrated from Andoni, Ijaw areas 
of Rivers State, and Ibibios from Akwa Ibom State. Some of the satellite communities like 
Freetown and Luckyland that are close to major oil facilities, also host young women and 
traders that derive their livelihood from their proximity to the oil facilities. 
 
Fishing was the commonest occupation among household heads in the area. Most of the 
household heads were or had been married. Virtually all the household heads in the 
study area were Christians by religion, and about two-thirds were of the indigenous 
ethnic group. The average (median) number of persons per household was 5, which 
compares well with the National mean Household Size of 4.9 and 5.2 for Rivers State 
(inclusive of Bayelsa State) reported in the 1991 National Population Commission census 
reports. Regarding education, the 2008 National Demographic and Health Survey 
(NDHS) reported that the South South zone had the lowest percentage of persons who 
had never been to school, 8% among males and 15% among females. 
 
Morbidity and Mortality Pattern 
The prevalence of three commonest causes of ill health among children under-five years 
of age in the project area indicated that fever due to malaria remains an important 
consideration. Up to one-fifth of under-five children recorded a febrile illness in the two 
weeks preceeding the survey. It is noted that this prevalence was higher than the national 
median of 15.9%. Though the prevalences of diarrhoea and ARIs (mainly due to 
pneumonia) were less in the region than the National figures, they were no less 
significant as causes of ill health among children. 
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Analysis of the Weekly Epidemiology Report for the period of the field study in August 
2011, published by the Federal Ministry of Health on epidemic prone diseases, showed 
that Cholera and Cerebro-Spinal Meningitis were rare in Bayelsa and Rivers State. 
However, the cumulative number of measles cases in the two States totaled about 220, 
though there were no fatalities recorded. 
 
Nutritional Status and Immunization  
The levels of stunting (Height-for-Age), wasting (Weight-for-Height) and under-nutrition 
(Weight-for-Age) among under-five children in the project area were reported to be 
lower than the South South and National averages. Notwithstanding, the prevalence 
rates were high in particular for stunting, which is a reflection of long-standing poor diet 
and low socio-economic status, and also points deplorable environmental conditions in 
the communities. Anecdotal information gathered during the fieldwork indicate that the 
local staples were cassava, yam and plantain, which were often complemented with fish 
and shell foods, the major agricultural produce of the people. Several respondents, 
especially in Luckyland, pointed to a worsening food security situation, due to frequent oil 
spills that have reduced the fish and periwinkle yields in the area.  
 
Access to Safe Drinking Water 
Access to an improved source of drinking water i.e. piped source within the dwelling or 
plot, public tap, tube well or borehole, and protected well or spring in the project area 
appears to be higher than the national average. Though, disaggregated data suggests 
that the æriverineç communities have poorer access. Information obtained from the field 
during Group Interviews showed that, while boreholes were common among respondents 
in the major towns, most of the respondents from the satellite settlements reported that 
they relied on rain water and hand-dug wells.  
 
Most of the water facilities in the communities were provided by the government and its 
agencies like the Niger Delta Development Commission, and others by the oil companies 
as part of their social responsibility to the communities, or as part of the remediation for 
an oil spill. All the public water facilities provided by the government and its agencies 
were noted not to have any plan for their maintenance. It was also noticed that members 
of the communities often used discarded drums of drilling chemicals as water storage 
containers that have the potential of chemical contamination.  
 
Access to Sanitation Facility 
According to the 2008 NDHS Report, the proportion of households with access to 
improved toilet facility was 6.1%, 19.6% and 22.7% in Bayelsa State, Rivers State and 
South South zone respectively. Social infrastructure has been noted to be sparse in the 
Niger Delta especially in the remote, often riverine areas, similar to the project 
communities Direct Observation during fieldwork revealed that the jetty-type (over-hung) 
toilets were common in the project communities, and more in the fishing settlements than 
in the major towns. Responses from the group interviews also indicated that access to a 
proper toilet facility was better in the major communities.  
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Jetty-type or over-hung toilets grossly contaminate surface water, and are not technically 
considered a proper toilet facility. It was also observed that some households in the major 
communities practiced the channeling of sullage from water-flush toilets into the surface 
water bodies because of the problem posed by the high ground water level in the 
communities.  
 
Waste Management 
The wastes generated in the communities were observed to be mainly refuse and other 
domestic wastes. These wastes were often dumped close to residential accommodation, 
or at the bank of the river, where they sometimes served for land reclamation and/or 
shoreline protection. Leachates from the wastes can however become a source of 
contamination of water bodies.. 
  
Housing Characteristics 
From Direct Observation, the preponderant form of building materials in the major 
communities (such as Elem Sangama and Kula) was cement block walls and corrugated 
iron roofing sheets. This contrasted with the housing conditions observed in the satellite 
fishing settlements (such as Pinaro), which were mainly mud walls with thatch roofs, or 
mud walls with corrugated iron roofs.  
 
The 2008 NDHS Report showed that not many households in the project area own 
insecticide-treated mosquito nets (ITNs) or reported that household members sleep under 
them.  
 
Air Quality  
The results of the outdoor air quality measurement were basically within FMEnv levels. 
Industrial activities are commonly the source of pollution of out-door air quality, while in-
door air quality is usually compromised by domestic or related activities. The use of 
firewood and other bio-mass fuel as domestic fuel is a major cause of indoor air 
pollution, with wide-ranging health implications. Firewood is a common source of fuel for 
domestic use in the Niger Delta. An average of 73% of households in Niger Delta 
communities use firewood as their primary energy source.  
 
Knowledge of HIV/AIDS and Sexual Behaviour 
According to the 2008 NDHS Report, men and women of reproductive age in Rivers and 
Bayelsa States recorded proportions higher than the National median for those with 
multiple sex partners within a year. Despite this, the proportion of men with 
comprehensive knowledge of HIV/AIDS within the region is relatively low at 37.0% for 
South South, even though higher at 42.8% for Rivers State and 76.2% for Bayelsa State 
when compared to the National figure of 44.9%.  
 
Anecdotal information from the project communities suggested that it is perceived that a 
man is culturally permitted to engage in extra-marital affairs while fidelity in marriage 
was for women. Some of the project communities, especially the satellite communities like 
Freetown and Luckyland that are close to oil and gas facilities, have a history of 
accommodating Commercial Sex Workers (CSWs), when there is a major project. 
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Project-induced influx of migrant population including working class population and 
äcamp followerså is usually associated with an increase in the prevalence of HIV/AIDS 
and other STIs in the area. 
 
Health Care Infrastructure 
Soku and its neigbouring communities are served by the Soku Cottage hospital, located 
within the recommended 20-minute travel time from each of the catchment communities. 
The cottage hospital was built by SPDC, but handed over to the Akuku-Toru local 
government council for management. As at the time of field study, the health facility had 
the full complement of equipment and staff expected for a comprehensive health center. 
However, the hospital was grossly under-utilized, not helped by the fact that it was open 
for at most two weeks in a month, and never had a 24-hour service. The poor utilization 
and truancy were however blamed on the crisis in the area. 
 
Elem Sangama and its neigbouring communities are served by the Elem Sangama 
Comprehensive Health Center, built by SPDC, but handed over to the Akuku-Toru local 
government council for management. As at the time of field study, the health facility a 
monthly consultancy by a medical doctor, made possible by the communityçs health 
committee. However, the pharmacy lacked most of the essential drugs, and did not have 
a proper drug revolving fund. Like the Soku cottage hospital, the Elem Sangama 
comprehensive health center was grossly under-utilized, and was open for a few hours, 
on specific days. This poor utilization is in spite of the staff residential quarters being built 
close to the health center. The staff of the health center blamed the poor utilization on the 
past crisis in the area. 
 
Kula and its neighbouring communities including the satellite communities of the project 
area are served by the Kula Primary Health Care center, located within the recommended 
20-minute travel time from each of the catchment communities. The Kula health center 
had a staff strength that is up to the required number for a primary health center in 
Nigeria. Most of the medical equipment donated to the health center by SPDC were non-
functional; but the staff were committed in ensuring that basic services were provided, 
and were ready to put in extra duty shifts. This perhaps explains the high level of 
utilization of the facility, as a daily average of three patients was treated in the facility, in 
the second quarter of 2011. The Rivers State government is however, constructing a new 
model primary health care center in the community. 
 
Abonnema General Hospital is the nearest secondary health care facility in to project 
communities. It is situated at Abonnema, the Akuku-Toru LGA headquarters, which is 
within 50 minutes by speedboat ride away from the proposed project area. It has the 
manpower and facilities expected of a secondary health care facility; with the capacity to 
attend to out-patient and in-patient care, surgery, and accident and emergency care. 
However, the utilization of the facility was noted to be below expectation, due to a 
variety of reasons, amongst which was staff truancy.  
 
None of the health care facilities in the communities had a boat ambulance, and were 
not served by the Rivers State Emergency Medical Service. Individuals make their own 
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private arrangement in convening their sick and wounded for emergency treatment. It 
would costs as much as seventeen thousand Naira (N17,000) to charter a boat to convey 
a critically sick patient, from most of the communities to Port Harcourt for specialist care 
at the Braithwaite Memorial Specialist Hospital or the University of Port Harcourt 
Teaching Hospital.  
 
Alternative health care, in the form of Patent Medicine Vendors and traditional medicine 
practitioners (especially Traditional Birth Attendants and Bone-setters) were observed in 
the project communities, especially in the satellite fishing settlements that lacked a health 
facility within the community.  
 
Consultation 
The consultation process for the EIA was undertaken at an early stage of the project and 
helped to develop the scope of issues addressed on the proposed project activities. This 
consultation was accorded high priority as to capture and address issues and concerns of 
stakeholders and any other legislative issues. The consultation with the identified 
stakeholders for the Soku Gas Plant - San Barth Manifold Pipeline project was designed 
to be a continuous process throughout the development and operation of the facilities.  
 
A scoping workshop was held in Port Harcourt and served as the first interactive session 
organized by the proponent of this project -the SPDC, with various stakeholders and 
communities involved in the project. The project communities are listed in the Socio-
economics and Health sections of this report. The project communities are from the 
Akuku-Toru LGA of Rivers State and Oluasiri in Nembe LGA of Bayelsa State. 
 
The main objectives of the consultation for the Soku Gas Plant - San Barth Manifold 
Pipeline Project are as follows:  
 
¶ Maintaining effective communication between SPDC and the project communities. 
¶ Assuring full commitment to implement mutually accepted and sustainable 

community development Projects. 
¶ Facilitating communication and understanding between the various stakeholders 

and SPDC. 
¶ Gaining support and buy-in from all relevant stakeholders 
¶ Complying with mandatory statutory requirements; 
¶ Identifying issues relevant to the project which are likely to cause impacts; 
¶ Avoiding conflict with the primary stakeholders by addressing issues promptly;  
¶ Ensuring that any apprehension and disenchantment about the project with 

respect to environmental impacts are given the required attention by sensitizing, 
and mobilizing the project communities to express their concerns vis-a-vis the 
potential impacts of the project; 

¶ Providing a link between the communities and SPDC in order to obtain early 
notification of any changes in the environment as a result of the project; 

¶ Understanding stakeholdersç views of the project with respect to the present 
environmental conditions in the area and any changes thereof in the future; 
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¶ Assessing the participation of the project communities in maintaining and 
sustaining the beneficial impact of the project; 

¶ Maintaining continuous interaction with the project communities to obtain early 
warning information on the physical, chemical, biological, health, and social 
components of the environment to resolve detrimental consequences during the 
construction and operational phases of the project; 

¶ Identifying legacy issues associated with previous activities in the locations prior to 
their abandonment. 

 
The proponent (SPDC) shall continue to consult with all relevant parties throughout the 
execution of this project. Significant comments from communities/individuals consulted 
would be given due attention until the contract closes out for the proposed Soku Gas 
Plant â San Barth Manifold Pipelines Project. 
 
Associated Potential Environmental Impacts 
There are a number of approaches for the prediction and evaluation of impacts. The ISO 
14001 method was selected for the identification and evaluation of impacts for the 
proposed Soku GP-San Barth Manifold Pipeline Project.  
 
The high and medium negative impacts for the project are as follows: 
 
¶ Reduction of access to land and its resources  
¶ Encroachment on culturally sensitive sites 
¶ Third party agitations 
¶ Legacy issues 
¶ Opportunity for income generation 
¶ Improved health status/quality of life 
¶ Water traffic accidents.  
¶ Pirates/ armed bandit attacks/ kidnappings  
¶ Contamination of surface water from release of petroleum products 
¶ Disruption of fisheries activities  
¶ Increase in surface water turbidity 
¶ Community agitation 
¶ Injuries and deaths  
¶ Increase in morbidity 
¶ Sexually transmitted infections including HIV/AIDS 
¶ Destruction of vegetation  
¶ Exposure of workers to wildlife attack 
¶ Loss of wildlife habitat 
¶ Increase in erosion of the cleared area 
¶ Increase in access for hunting  
¶ Hazardous Waste generation 
¶ Availability of fuel wood 
¶ Noise and vibration 
¶ Habitat fragmentation 
¶ Increase in Social vices  
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¶ Opportunities for Employment 
¶ Improved health status and quality of life  
¶ Recruitment of Labour 
¶ Damage to archeological artifacts 
¶ Change in topography of the area 
¶ Acceleration of erosion 
¶ Destruction of fauna habitat.  
¶ Alteration of soil profile (acidification) 
¶ Soil Acidification from Dredge spoil Deposition 
¶ Flooding 
¶ Reduction in air quality 
¶ Visual impairment from high intensity welding flash 
¶ Radiation burns and sickness from exposure to radioactive emissions  
¶ Blockage of waterways and possibility of maritime accidents 
¶ Disruption of fisheries activities  
¶ Alteration of soil profile/river bathymetry 
¶ Hearing impairment from noise 
¶ Contamination/ pollution of surface water / land 
¶ Fire/blow-outs from process up-sets 
¶ Mental stress and illness  
¶ Contamination of water, sediments and soil from oil spill 
¶ Destruction of Assets and Properties from any Fire Incident 
¶ Increase in access to hunting and fuel wood 
¶ Shift from traditional occupations to other activities 
¶ Third party agitation 
¶ Impairment of air quality 
¶ Loss of job opportunity 

 
Mitigation measures were put in place to bring the negative and adverse impacts to as 
low as reasonably practicable. The beneficial positive impacts shall be enhanced by 
applying SPDCçs policies of ensuring the development of its areas of operation via its 
Global memorandum of Understanding (GMoU). 
 
Environmental Management Plan  
SPDC recognizes that the development of an effective and integrated Environmental 
Management Plan (EMP) facilitates better achievement and demonstration of sound 
environmental performance. Moreover, environmental management is seen as the means 
of ensuring that the commitments specified in this EIA are properly managed and that 
unforeseen or unidentified impacts of the proposed project are detected and managed. 
In line with SPDC HSE policy of good environmental practice, an achievable EMP of the 
Soku-San Barth Pipeline Project has been designed in accordance with existing 
regulatory specifications. 
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CHAPTER ONE 

 

INTRODUCTION 

1.1 Background 

The Shell Petroleum Development Company of Nigeria Limited (SPDC), on behalf of the 

Joint Venture partners (Nigerian National Petroleum Corporation, Nigerian Agip Oil 

Company, and Total E&P) intends to embark on the Soku Gas PlantïSan Barth Manifold 

Pipeline Project to meet the business objectives of oil and gas supply. 

 

The project area spreads from Akuku Toru Local Government Area in Rivers State to Nembe 

Local Government Area in Bayelsa State in the Niger Delta (Figure 1.1). The map showing 

of the proposed project area in Rivers and Bayelsa States respectively and the surrounding 

areas is presented in appendix 4. The proposed project right of way is as indicated on the left 

corner of the map. The project traverses six main communities and several settlements across 

two local government areas. The local government area in Rivers state is Akuku-Toru and the 

communities are Soku, Elem Sangana, Kula, Benema and Offionoma.  The local government 

area in Bayela state is Nembe and the community is Oluasiri.  The proposed project is the 

construction of a 12ò x 22 km oil pipeline from Soku Gas Plant to San Barth Manifold (mfd).  

The pipeline will start from Soku Gas Plant (GP), and shall run parallel to the existing 

EGGS-1 pipeline up to the Old Ekulama Junction Manifold, from where it shall continue 

along the existing 18ò Ekulama 2 Flowstation (FS) ï Soku GP AGG pipeline, and branch off 

close to the Ekulama 2 FS (without getting into the flow station). It will pass through the New 

Ekulama Junction Manifold and terminate at the San Barth Manifold along the Nembe Creek 

ïCawthorne Channel Trunk Line (NCTL). The total area of the project is 79.5 hectares. 

The following indicate the start point and termination for the three pipelines: 

Line 1: (Liquid Pipeline): 12ò x 22 km (11.13 mm wall thickness), start from Soku  

Gas Plant and terminate at new San Barth Manifold. 

Line 2: (Liquid Pipeline): 10ò x 4.5 km (11.13 mm wall thickness), start from Soku  

Flowstation and terminates at Soku Gas Plant. 

Line 3: (Associated Gas ïAG Pipeline): 10ò x 4.5 km  (11.13mm wall thickness),  

start from Soku Flowstation and terminate at Soku Gas Plant. 
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Figure 1.1: Location of Rivers and Bayelsa State 

 

1.2 Scope and Objectives of the EIA 

The proposed project will be executed in conformity with SPDCôs policy on the preservation 

of the environment.  However, in order to fully protect the environment during project 

implementation, an Environmental Impact Assessment (EIA) has been commissioned, which 

is the subject of this report. 

 

The general scope of the EIA will cover all the activities that constitute the project. It will 

outline the techniques and methodologies to be used in data generation and gathering, 

including the description of the data sources; and impact identification, prediction, evaluation 

and management. The following categories will be covered: 

 

Baseline Data Acquisition 

Literature Review 

Field Work  

Laboratory Analysis 

Data Analysis and interpretation 

Consultation/Stakeholder Engagement 

Evaluation and Prediction of Potential Impacts  

Determination of Appropriate Mitigation Measures 

Environmental Management Plan 

Report Preparation 

 

The objectives of the EIA study are as follows: 

To establish the baseline conditions of the project area with respect to the biophysical, social 

and health environment. 
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To identify and evaluate the potential impacts of the project activities on the biophysical 

environment of the area. 

To identify and assess the potential socio-economic effects of the project on the livelihood 

patterns, including impacts on cultural properties, social infrastructures, natural resources and 

values of communities in the area. 

To identify and evaluate health impacts that may be associated with different activities of the 

project. 

To develop cost-effective mitigation measures for significant impacts and appropriate 

Environmental Management Plan (EMP) for sustainable development. 

 

1.3 Legal and Administrative Framework 

The project proponent complies with all environmental statutes/regulations / conventions.  

Therefore, the proponent has identified the legislations, laws, conventions, etc., that could be 

relevant to the proposed activity and these are detailed below. 

 

Regulatory Agencies/Institutions 

The study area is located across Rivers and Bayelsa States of Nigeria, therefore the two states 

have jurisdictions over the proposed activity. The proponent is also bound by industry-

specific legislation within the oil and gas industry in Nigeria. The federal agencies that 

oversee the environmental aspects of oil and gas industry activities include: 

Federal Ministry of Environment (FMEnv); 

Department of Petroleum Resources (DPR); 

National Oil Spill Detection and Response Agency (NOSDRA); and 

Nigerian Maritime Authority (NMA).  

 

At the State level, the relevant agencies include: 

Rivers State Ministry of Environment 

Bayelsa State Ministry of Environment 

 

National Legislation 

In Nigeria, there are specific laws, guidelines and standards that are applicable to every 

development including pipeline project.  A summary of the relevant laws, guidelines and 

standards for infrastructure development include the following: 

The Environmental Impact Assessment (EIA) Act No. 86 of 1992. 

Department of Petroleum Resources (DPR) Environmental Guidelines and Standards for the 

Petroleum Industry in Nigeria, (revised Ed.) 2002. 

Department of Petroleum Resources (DPR) Mineral Oils Safety Regulations 1997 

FEPA (now FMEnv) EIA Procedural Guidelines, 1995 

S.I.8  - National Environmental Protection (Effluent Limitations) Regulations of 1991 

S.I.9 ï National Environmental Protection (Pollution Abatement in Industries and Facilities 

Generation Wastes) of 1991 

S.I.15 ï National Environmental Protection (Management of Solid and Hazardous Wastes) 

Regulations of 1991 

The Petroleum Act No. 51 of 1969 

The Oil Pipeline Act and Oil and Gas Pipeline Regulation of 1995 

Control of International Trade on Endangered Species (CITES) Act of 1985  

Land Use Act of 1978 

National Inland Waterways Authority (NIWA) Act 13 of 1997  

Factory Act 1992 

Revised National Health Policy, 2004 

National Health Act 2005 
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National Guidelines and Standards for Environmental Protection 1991 

The Petroleum (Drilling & Production) Regulations of 1969 

Associated Gas Re-injection Act of 1979 

National Emergency Management Agency (Establishment, etc.) Act 1999; 

National Master Plan for Public Awareness (PA) on Environment and Natural Resources 

Conservation in Nigeria 1990; 

Harmful Wastes (Special Criminal Provisions etc.) Act 1988; 

Mineral Oils (Safety) Regulations 1997; 

Oil In Navigable Waters Act 1968; 

Endangered Species Act No. 11, 1985. 

 

These laws are relevant in ensuring that the various aspects of the project such as land 

acquisition, site preparation, mobilization and transportation, excavation of pipeline route, 

welding and stringing, pipeline laying, hydrotesting, etc are carried out in a manner that 

ensures the protection of the human, biophysical, and socio economic aspects of the 

environment. 

 

State Regulations  

Bayelsa State Environment and Development Planning Authority Edict 1998  

Public Health Law ï CAP 103 of the Laws of Eastern Nigeria 1963 

Bayelsa State Forestry Law 1998 

Bayelsa State Land Use (Environmental Degradation/Protection) Charge Law 2005 

Rivers State Environmental Protection Law, Edict No.2 of 1994 

Interim Guidelines and Standards on Pollution Control and Management in Rivers State, 

2002  

Rivers State Forestry Laws (Cap 55) of 1975 

 

International Agreements, Protocols and Conventions 

The international conventions, protocols and agreements relevant to the execution of the 

proposed project include the following: 

Convention on the Territorial Sea and Contiguous Zone. Adopted on 29th April, 1958 in 

Geneva, ratified by Nigeria on 18th June 1962 

African Convention on the Conservation of nature and Natural resources adopted on 15th 

September 1968 in Algiers, and ratified by Nigeria on 16th June 1969 

Paris Convention Concerning the Protection of the World Cultural and National Heritage 

(World heritage Convention), which was adopted. 

Convention on International Trade in Endangered Species of Wild Flora and Fauna (CITES); 

adopted on 3rd March 1973 in Washington DC 

The Abidjan Convention for Co-operation in the Protection and Development Of the Marine 

and Coastal Environment of the West and Central African region, which was adopted on 23rd 

March 1981 and ratified on 6th June 1984 

The Vienna Convention for the protection of the Ozone Layer, which was adopted on 22nd 

March 1985 and ratified on 31st October 1988 

Montreal Protocol on Substances that deplete the Ozone Layer (Note: the protocol was 

amended on 29 June 1990 in London A second set of Amendments were adopted in 

Copenhagen in November 1992; and entered into force on 1994). Adopted on 16th September 

1987;ratified on 31st Oct. 1988 

Basel Convention on the Control of Trans-boundary Movements of Hazardous Wastes and 

their Disposal, which was adopted in 22nd March 1989 and ratified by Nigeria on 13th March 

1991. 
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International Convention on Oil Pollution Preparedness, response and Cooperation. Adopted 

in London on 30th November 1990 and ratified on 25th May 1993. 

Framework Convention on Climate Change.  This convention was adopted on 9th May 1992, 

and Nigeria ratified it on 29th August 1994 

Nairobi Convention on Biological Diversity. Adopted on 22nd May 1992 and ratified on 27th 

August 1994. 

 

1.4 Terms of Reference for the EIA  

In compliance with the EIA Procedural Guidelines of 1995, the Project Proposal and Terms 

of Reference (ToR) were submitted by SPDC to the Department of Petroleum Resources 

(DPR) for approval. 

 

The ToR for the EIA of the Soku Gas PlantïSan Barth Manifold Pipeline Project was 

developed through extensive stakeholder consultation at the initial stages of project 

conception, and approved by DPR. The consultation was organized in order to identify and 

define the project activities and aspects that may have significant environmental effects as 

well as scope the environmental baseline data needed as basis for impact assessment. The 

EIA will  establish the environmental issues associated with the project; predict their impacts 

and magnitude; suggest and evaluate project alternatives; and recommend mitigation 

measures and Environmental Management Plans (EMP) to ensure environmental friendliness 

and sustainable development. The summary of the scope of the EIA as contained in the TOR 

is as follows; 

Literature Review 

Detailed description of the project 

Baseline Data Collection 

Field work and laboratory analysis 

Impact identification, prediction and assessment  

Determination of Appropriate Mitigation  

Development of an Environmental Management Plan (EMP) and Monitoring Measures 

Decommissioning /Abandonment Plan 

 

 

1.5 Declaration 

The Shell Petroleum Development Company of Nigeria Limited (SPDC), in her capacity as 

the technical operator of the NNPC/Shell/Total/NAOC Joint Venture (JV) and on behalf of 

her partners, proposes to construct two 10ò x 4.5 km pipeline from Soku FS to evacuate oil 

and associated gas from Soku GP; and a 12ò x 22.4 km pipeline to transfer the oil, co-

mingled with Soku GP condensate, to New San Barth Manifold in the NCTL network; and 

hereby declares her intention to abide by the existing international and national laws and 

regulations regarding environmental protection during the project.  

 

The management of SPDC is committed to the implementation of the Environmental 

Management Plan (EMP) proposed in this EIA report and avows that it has prepared this EIA 

report using the best available expertise in personnel, equipment, national and internationally 

acceptable methods. 

 

 

1.6 Structure of the Report 

This report is divided into chapters as follows: 

Chapter One introduces the study and gives background information; 
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The Project Justification and Project Description are detailed in Chapters Two and Three, 

respectively; 

The baseline bio-physical, socio-economic and health conditions are discussed in Chapter 

Four;  

The identified potential and associated impacts of the projects are discussed in Chapter five; 

Chapter Six contains the mitigation measures proffered for the identified potential impacts; 

The environmental management plan is detailed in Chapter Seven; while 

The conclusions are presented in Chapter Eight. 

 

 

 

 

 

 

 

 

 

 

CHAPTER TWO 

 

PROJECT JUSTIFICATION 

 

2.1  Project Background 

The Shell Petroleum Development Company of Nigeria Limited (SPDC), as the operator of 

the NNPC/Shell/Total/NAOC joint venture and on behalf of its partners, plans to embark on 

further development of oil and gas reserves in SPDCôs Soku Gas Plant-San Barth in the 

Ekulama field. 

 

The pipeline project being proposed offers an alternative to the evacuation of oil from Soku 

Flowstation (FS) to Bonny Oil and Gas Terminal (BOGT) through the Greater Port Harcourt 

Swampline (GPHSL) Trunkline that has problems with material integrity and third party 

activities.  In addition, it provides an alternative to the evacuation of condensate from Soku 

Gas Plant (GP) that used to flow through the existing 18ò Ekulama IIïSoku GP Pipeline via 

the Nembe CreekïCawthorne Channel Trunk Line (NCTL) that has also been rendered 

unserviceable by third party activities. 

 

The proposed project is a pipeline construction project consisting of two legs. The first is the 

construction of a 10ò x 4.5 km pipeline from Soku FS to evacuate oil to Soku GP. The second 

leg is the construction of a 12ò x 22 km pipeline to transfer the oil upon mixing it with the 

condensate at Soku GP to the New San Barth Manifold on the NCTL; and along the way, 

receive the crude from Ekulama II and Ekulama I from Soku Gas Plant to the New San Barth 

Manifold. 

 

2.2  Project Objectives 

The key objectives of the project are: 

To provide evacuation capacity for Soku Flowstation liquids and AG to Soku Gas Plant via 

two 10ò x 4.5 km pipelines 

Evacuate Soku Gas Plant (LGSP) Condensate via a 12òX 22 km pipeline from Soku Gas 

Plant (LGSP) onwards to the recently completed Nembe Creek Trunk Line (NCTL) at San 

Barth Manifold. 
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To satisfy DPR requirements and maintain Licence to Operate (LTO) for Soku Gas Plant 

(LGSP). 

 

 

2.3  Need for the Project 

The proposed project will convey oil from the Soku Flowstation to Soku Gas Plant where it 

will be commingled with the condensate to make it less attractive to third party activities 

from Soku GP to NCTL San Barth Manifold. This will enable unconstrained production of 

the Ekulama field. The condensate-crude oil mixture will eventually be separated, and the 

produced crude exported.  

 

2.4  Envisaged Benefits 

The envisaged benefits of the proposed project shall include the under listed:  

Increase in crude oil output from SPDC east operations; 

Significant increase in Nigeriaôs GDP from increased crude oil export and revenue; 

Unconstrained oil and gas production from the Ekulama field; 

Increase in revenue to the project communities from local content dividends; 

Increase in project communitiesô access to development intervention projects; 

Increase in opportunities for reduction of environmental pollution occasioned by aged 

pipelines; 

 

2.5  Envisaged Sustainability 

The envisaged sustainability of the project is categorized as follows: 

 

Economic Sustainability 

Significant quantities of oil and gas are contained within the SPDCôs Ekulama field. This 

project is therefore expected to ensure continuous availability of oil and gas for the 

companyôs numerous customers. It will ensure continuous partnering with citizens of the 

project communities in terms of local content and GMoU.   

 

Technical Sustainability 

The proponent is an Exploration and Production (E & P) operator with several decades of 

experience, and proven ability to construct and maintain the Soku Gas Plant-San Barth 

Pipeline. There shall be strict adherence to nationally and internationally acceptable 

engineering design and construction standards, and innovative technologies that are 

technically sound and environmentally friendly. 

 

Environmental sustainability 

Pipeline construction techniques and other oil and gas field development projects vary 

according to the environment, and are guided by regulatory and engineering design standards.  

Pipelines in marshy/swampy areas and water crossings would have a yard-applied concrete 

coating over the corrosion inhibitor coating.  Environmental protection shall be the guiding 

principle at every phase of this project execution. This would ensure maintenance of SPDCôs 

integrity, and ensure that incidents that could negatively impact the environment are reduced 

to as low as possible. 

 

The incorporation of the findings and recommendations of this EIA at the appropriate stages 

of the project development and strict adherence to the EMP shall ensure environmental 

sustainability. 

 

2.5.4 Social Sustainability 
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Shell Petroleum Development Company ensures is continuos partnering with the citizens of 

project communities in terms of local content and Global Memronda of Understanding. This 

shall ensure the social sustainability of the proposed project. It will ensure continuous 

partnering with citizens of the project communities in terms of local content and GMoU.   

 

2.6  Project Alternatives 

Project alternatives were considered with respect to the overall project concept and route.  

These alternatives are discussed in detail below. 

 

Overall Project Alternatives 

 

Option 1: No Project Option 

This is a situation in which the existing old pipelines with impaired integrity are allowed to 

stay. This option runs counter to global best practices in the management of pipelines and 

would amount to damage to the reputation of SPDC and her partners including the Federal 

Government of Nigeria. It would encourage frequent spills into the environment that would 

raise conflict and friction between the company and the project communities. This option, on 

grounds of technical, economic and environmental defaults was not acceptable to SPDC, the 

proponent of this project.  

Option 2: Replacement of Existing Pipeline 

This would involve excavating and replacing the existing old pipelines that the proposed 

project is intending to substitute. This option would involve a longer route to achieve the 

same purpose.  This option was equally not acceptable to the project proponent. 

 

Option 3: Construction of Three Deeply-Buried and Water-Covered Pipelines  

This option involves the construction of two 10ò x 4.5 km pipeline from Soku FS to evacuate 

oil and Associated Gas to Soku GP. The second leg is the construction of a 12ò x 22 km 

pipeline to transfer the oil upon mixing it with the condensate at Soku GP to the New San 

Barth Manifold on the NCTL. These pipes would be buried to a depth of 4.5 meters in a 

rostrum-shaped trench with a surface width of 8.0 meters. The excavated trench with the 

pipes would be backfilled with the spoil to a depth of 1.5 m from the surface, leaving an 

overlying water column. The overlying water is intended to make it difficult for illegal 

óbunkeringô. More so, as the liquid flow within the pipes would be a mixture of crude and 

condensate; it will be less attractive to illegal óbunkeringô. Therefore, this option is the 

preferred one. 

 

The preferred option of construction of two deeply buried and water covered pipelines is 

preferred also because it is technically achievable by the proponent. The construction of these 

pipelines in deep trenches covered with water is also aimed at reducing to a significant level 

vandalisation of pipelines with the associated adverse effect on the economy of the nation and 

the environment of the area.  

 

2.7 Estimated Value of the Project 

The estimated value of the project is about U$232 million. 

 

 

 

 

CHAPTER THREE 

 

PROJECT DESCRIPTION 
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 Nature of the Proposed Project 

The Shell Petroleum Development Company of Nigeria Limited (SPDC) intends to embark 

on the Engineering, Procurement and Construction (EPC) of: 

10ò x 4.5 km Soku Flowstation ïSoku Gas Plant Oil Pipeline; 

10ò x 4.5 km Soku Flowstation ïSoku Gas Plant Gas Pipeline 

12ò x 22 km Soku-New San Barth Manifold Oil  Pipeline; and 

Associated facilities such as riser hangers, tie-ins, pig traps, manifolds, cathodic protection, 

etc. 

 

The specific details of the facilities include the following: 

 

Soku FS ï Soku Gas Plant 10"×4.5 km (Oil Pipeline) 

Soku FS ï Soku Gas Plant 10"×4.5 km (Gas Pipeline) 

Soku Gas Plant ï Ekulama II Tie-in Point (underground) 12"×16 km 

Ekulama II Tie-in Point ï Ekulama I Tie-in Point (underground) 12"×3 km 

Ekulama I Tie-in Point ï New San Barth Manifold 12"×3 km 

A total of 6 nos. pig traps along the pipeline. 

 

One of the 10ò x 4.5 km pipeline will evacuate Soku Flowstation liquid to Soku Gas Plant to 

be co-mingled with condensates at the Soku Gas Plant. The second 10ò x 4.5 km pipeline will 

evacuate associated gas from Soku Flowstation to Soku Gas Plant. The co-mingled crude oil 

and condensate will then be transported via the 12ò x 22 km pipeline, from Soku Gas Plant to 

the San Barth New Manifold, to be bulked into the NCTL trunkline. The pipeline will also 

receive crude from Ekulama II and Ekulama I flowstations downstream the Soku GP. 

 

The 12ò x 22 km pipeline will follow a new RoW of 30m width, running alongside the 

existing EGGS-1 route up to the old Ekulama junction manifold, from which it continues 

within the new RoW of 15m width along the existing 18ò Ekulama 2-Soku GP AG line route 

up to Ekulama 2 FS.  The pipeline then continues within a new 10m-width RoW alongside of 

Ekulama delivery line route to the new NCTL San Barth manifold.  The pipeline will traverse 

24 rivers/creeks, but will not cross any existing pipelines or forest reserve (Figure 3.1). 

 

 Existing Facilities in Relation to the Proposed Pipeline  

Soku FS-Soku GP stretch 

The oil delivery line from Soku FS to Soku GP will follow adjacent to the existing SPDC 

RoW (for existing 18ò AG gas line and existing 10ò condensate line from Soku FS to Soku 

gas plant), with an approximate length of 4.50km and 5 rivers /creeks crosses (Table 3.1). 

The pipeline route is shown in Figure 3.2 and defined by the coordinates for nodes of ABC, 

while the details of existing facilities are: 
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Figure 3.1: Soku-San Barth Pipeline Layout 

 

Table 3.1:  Summary of existing pipeline facilities along Soku FS-Soku GP stretch 

Pipelin

e 

Section 

Approx

. 

Pipelin

e 

Length 

No. Of 

Existin

g 

Pipelin

es 

Name of Existing Pipelines No. Of 

River 

Crossing

s 

Average 

Width of 

Crossing 

A-B 0.83km 6 18ò 18òSokuFS to Soku GP HP AG 

28ò Santa Barbara MFP to Soku GP 

18ò Ekulama FS-Soku GP AGG 

8ò Belema AGG GP to Bonny Gas 

(EGGS1) 

10ò Soku GP to Soku FS condensate 

line 

1 30.64m 

B-C 3.37km 2 18ò 18òSokuFS to Soku GP HP AG  

pipeline 

10ò Soku GP to Soku FS condensate 

line 

4 70-90m 
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Node ID Eastings Northings 

A 461218.45 72858.08 

B 461164.43 72156.53 

C 463522.08 72048.34 

 

Figure 3.2:  Layout of Soku FS ï Soku GP stretch and the node coordinates 

 

Soku GP-Soku New San Barth Manifold 

This stretch will follow an existing 18ò Ekulama IIïSoku GP AG export pipeline, which was 

installed in 2000 for gathering associated gas to the Soku Gas Plant (GP) for further 

processing and transmission to LNG Plant in Bonny. There is also the Greater Port Harcourt 

Swamp Line (GPHSL) that evacuates condensates from Soku Plant to the Bonny Oil and Gas 

Terminal (BOGT).  

 

The proposed 10ò Soku FS oil delivery conveying crude oil from the flowstation to Soku Gas 

Plant will commingle with the condensate and then run from Soku GP to San Barth manifold 

the proposed 12òx22km pipeline. This Pipeline shall also receive the crude oil of Ekulama II 

and Ekulama I where crossing their adjacent areas at the relevant tie-in points. The 12ò Soku-

San Barth pipeline will follow the existing EGGS-1 route up to the old Ekulama junction 

manifold, then continues along existing 18ǌ Ekulama 2-Soku GP AG line route up to 

Ekulama 2 FS and joins the Ekulama delivery line route to the NCTL San Barth manifold. 

The details of facilities found along this stretch are shown in Table 3.2 and the schematic 

diagram of the route is shown in Figure 3.3.  

 

Table 3.2: Summary of Existing Pipeline Facilities along Soku GP-San Barth Stretch 

Pipeline 

Section 

Approx. 

Pipeline 

Length 

Nos. of 

Existing 

Pipelines 

Name of Existing Pipelines Nos. of 

River 

Crossings 

Average 

Width 

of 

Crossing 

A-B 0.83km 6 18ò SokuFS to Soku GP HP AG 

28ò Santa Barbara MFP to Soku GP 

18ò Ekulama FS-Soku GP AGG 

8ò Belema AGG GP to Bonny Gas 

(EGGS1) 

10ò Soku GP to Soku FS condensate 

line 

1 30.64m 

B-X 0.40km 1 40ò Soku GP to Bonny Gas (EGGS1)  Nil  Nil  

X-D 2.68km 1 40ò Soku GP to Bonny Gas (EGGS1)  4 65-

128.57m 

D-F 3.45km 3 18ò Ekulama FS-Soku GP AGG 

8ò Belema AGG GP to Soku GP 

40ò Soku GP to Bonny Gas (EGGS1) 

1 73-

113.34m 
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F-H 2.15km 1 40ò Soku GP to Bonny Gas (EGGS1) 4 1-

236.18m 

H-I 2.59km 3 18ò Ekulama FS-Soku GP AGG 

8ò Belema AGG GP to Soku GP 

40ò Soku GP to Bonny Gas (EGGS1 

5 46.43-

90.22m 

I-T 0.90km 2 40ò Soku GP to Bonny Gas (EGGS1 

18ò Ekulama FS-Soku GP AGG 

2 24-

33.57m 

T-S 2.36km 2 18ò Ekulama FS-Soku GP AGG 

8ò Belema AGG GP to Soku GP 

2 41.32-

46.74m 

S-R 0.08km 1 8ò Belema AGG GP to Soku GP Nil  Nil  

R-Q 1-90km 4  8ò Belema AGG GP to Soku GP 

10ò Ekulama 2 FS to San Barth MF 

Delivery line 

12ò Ekulama FS to Ekulama 2 FS 

AGG 

6ò Ekulama 2 FS to Ekulama FS 

(Gas) 

4 13.09-

32.58m 

Q-P 0.44km 2 8ò Belema AGG GP to Soku GP 

10ò Ekulama 2 FS to San Barth MF 

Delivery line 

Nil  Nil  

P-O 0.38km 1 10ò Ekulama 2 FS to San Barth MF 

Delivery line 

1 134.67m 

O-M 0.74km 2 10ò Ekulama 2 FS to San Barth MF 

Delivery line 

8ò Belema AGG GP to Soku GP 

NIL NIL 

M-N 2.90km 2 10ò Ekulama 2 FS to San Barth MF 

Delivery line 

8ò Belema AGG GP to Soku GP 

NIL NIL 
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Figure 3.3:  Layout of Proposed Soku GP ï New San Barth Manifold pipeline 

 

 Concurrent Development 

Alongside the proposed pipeline project, two associated gas (AG) pipelines constructions 

shall be carried out. These include the replacement of 12ò X 15km Soku ï Ekulama AG 

pipeline and a new 12ò x1.5km Soku AG line.  The replacement works shall run on the same 

RoW with proposed Soku GP oil Export pipeline up to Ekulama 2.  

 

The replacement pipeline shall evacuate Ekulama field AG to Soku Gas plant for further 

processing in line with SPDCôs plan to stop all gas flaring, thereby preserving the 

environment.  This replacement became imperative due to several tap-in points and 

undiscovered bunkering points, the existing 18ò Ekulama 2 ï Soku GP AG pipeline cannot be 

restored to its original purpose of evacuating associated. The AG pipelines have been covered 

by a separate EMP.  As a result of this concurrent AG pipeline project, the RoW upto 

Ekulama 2 FS will be expanded to 30 m. Beyond Ekulama 2 FS to New San Barth, the RoW 

will be 15 m.  This will result in additional land take to accommodate the AG pipeline. 

 

The layout of the proposed pipeline project, with respect to existing/proposed oil and gas 

pipeline facility, is shown in Figure 3.4. The proposed Soku GP to San Barth oil pipelines 

will transverse across mangrove swamps from Soku GP via the Ekulama 2 FS and terminate 

at San Barth mfd along the NCTL line in Rivers State. There is an existing SPDC Right of 

Way (RoW) along the proposed route occupied by existing pipelines (Figure 3.4) 

 

ID Eastings Northings 

A 461218.5 72858.09 

B 461164.4 72156.54 

X 461046.5 71656.92 

D 463591.4 70907.8 

F 465341.9 67994.92 

H 466767.2 66442.84 

I 468401.7 63934.8 

T 467843.0 63268.06 

S 466792.6 61163.42 

R 466834.6 61082.73 

Q 468653.6 60547.14 

P 468739.3 60121.3 

O 468795.1 59744.72 

M 468943.5 59027.18 

N 469592.1 56148.36 

 

Coordinate System: Nigerian 

Mid-belt 
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 Figure 3.4: Layout of Proposed and Existing Facilities 

 

  Proposed Project Activities 

Application Standards 

Several methods of pipeline construction exist, but the choice of methods depends on the 

ecology of the project area. The construction of the pipeline, however, must comply with 

statutory and industry codes and standards. The design of the proposed pipeline shall conform 

to all applicable national, industry, international and Shell standards.  A summary of the 

applicable standards are listed in Table 3.3.  

Table 3.3: Pipeline design standards 

Pipeline Sections 10ò SokuFS-

Soku GP(AG) 

10ò SokuFS-Soku 

GP(Liquid) 

12ò Soku GP ïSan Barth 

Pipeline grade 
API 5L Grade 

X52 
API 5L Grade X52 

API 5L Grade X52(River 

Crossing) and 

X65(Swamp) 

Pipeline nominal 

diameter 10" 10" 12ò 

Pipeline Wall 

Thickness 11.1mm 11.1mm 

11.1mm(River crossing) 

8.7mm(Swamp Crossing) 

Maximum Flow rate 

of Process Stream 20.248 (mmscfd) 35,000 bpd 104,000 bpd 

Maximum operating 

pressure of the process 

stream 12bar 65(barg) 65(barg) 

Pipeline Design 

Temperature 80°C 

Maximum Operating 

Temperature 20 to 80°C 

Specific Design Codes 

and applicable 

standards 

The order of precedence for codes and standard applied on the 

project are  as follows: 

1. Nigerian National Standards 
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2. Project Deviations from Standards 

3. SPDC Standards 

4. Shell Group Standards (DEP's and HSE Standards) 

5. International Standards (ASME/ ANSI, ISO, API...) 

6. Other Industry Standards and Guidelines 

Construction 

methodology  

Survey, bush clearing, trenching, dredding, thrust boring, welding 

&Lay, backfill (partial),hydrotest, gauging  and hydrocarbon 

introduction. 

Corrosion allowance 

etc. 3mm   

 

RoW Surveys/Land Acquisition 

The Right of Way (RoW) of the proposed Soku ï San Barth oil pipeline shall run along an 

RoW of existing pipelines for the whole stretch of the route. However, there shall be 

additional landtake of 30m wide new RoW from Soku FS to Soku GP, and Soku GP to 

Ekulama 2, but beyond this point to San Barth Manifold, the width the new RoW shall be 

15 m.  As a result, a total of an estimated 80 ha of land will be acquired as the new RoW 

along the entire length of the proposed pipeline route. 

 

Pipeline Construction 

Pipeline construction/laying will be via welding activities on the laybarge, floating the 

welded pipeline strings on floaters on the prepared trench, lowering the pipeline on the  

trench and partially backfilling thereafter. The Soku Gas Plantï San Barth mfd pipelines 

project will transverse land and swamp terrain. The key construction activities are as listed 

below: 

Pipeline Route Survey (including route selection and verification) /Land Acquisition 

Pipeline coating and procurements 

Construction of pre-cast concrete pipeline protective cover 

Mobilisation (including pre equipment and personnel inspection and certification) 

Transportation (The proposed project area in swamp location. Journey Managent  Plan shall 

be implemented)  

RoW bush clearing and de-stumping (site construction works) 

Excavation, Trenching and thrust boring 

Pipeline Stringing & laying 

Welding 

Field joint coating 

Installation of concrete pipeline protective covering 

Trench backfilling 

Pigging 

Hydro-testing 

Radiographic Testing 

End facilities works at Soku Gas Plant, Soku Flowstation, Ekulama & San Barth 

Commissioning (Actual introduction of hydrocarbon) 

RoW Re-instatement 

Demobilisation 

 

For the onshore swamp pipe lay, the crew is typically housed in Houseboots that are towed 

along as pipe lay barge move progressively. These Houseboats serve as temporal commmute 

daily to the worksite from their villages. 
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The pipeline activities entails the clearing of the additional right of way (5m way leave), 

excavation of the pipeline trench, laying and welding of the line pipes, backfilling of 

excavated trench, installation of pressure protection/Leak detection facilities and pressure 

testing of the complete pipeline. 

 

The pipeline shall be built in accordance with SPDC standard construction specifications- 

Volume 2, section 25, relevant government and other regulatory standards. Specific details of 

the activities under these categories are as follows: 

 

Pipeline Route Survey / Land Acquisition 

The Route for the pipeline shall be selected and surveyed to ensure consistency with the 

philosophy of shortest possible distance between start and end points with environmental, 

social, health, economic and technical considerations. This is to reduce the exposure of 

communities to potential hazards associated with high-pressure pipelines, and the risk of third 

party interference.  

 

Prior to commencement of work on the pipeline site, the pipeline route shall be surveyed to 

ascertain the availability of landed area for the installation of the pipeline. This would be 

done using survey equipment, which will have no adverse effects on the environment. Based 

on the findings from the route survey, it may be necessary to acquire additional land for the 

construction work. This is necessary for installation of the new lines as well as movement of 

equipment during construction. 

 

Materials Selection 

Materials of appropriate grades have been selected for the pipelines to ensure the highest 

integrity to withstand the anticipated pressure and environmental conditions without risk of 

failure. The pipeline shall be coated with three-layer polyethylene (PE) anti-corrosion coating 

and a yard applied concrete coating over the anti-corrosion coating where stability is an issue 

(as determined by calculations). Coating shall be carried out in a pipe coating yard before 

transportation to the site. Line pipes, fittings and other pipeline construction accessories shall 

be transported and stored in such a manner as not to impact on the integrity of the materials. 

The API 5L X 52 pipes grade of linepipe shall be used. List of equipment as minimum 

include; 

Lay Barges complete with coating and Non destructive Test facilities. 

Swamp excavators (long and short booms) 

Dredgers ((Suction and cutter dredgers) 

House boats complete with medical, sewage, catering facilities. 

Marine vessels (landing crafts, crew boats, tug boats, shuttle barges 

Material barges 

Lifting cranes 

Various welding machines 

Air compressors 

Fuel barges 

Diesel generators 

Muster barges 

Communication equipment 

Survey equipment 

 

The approved welding methods to be used are Gas Tungsten Arc Welding (GTAW) with 

Elctrode ïER 80S SHIELDED METAL ARC WELDING (SMAW) with cellulosic (E-6010 

& E-7010) and Low hydrogen (E-7016, E-7018, E-8016, E-8045). 
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The chemicals to be used will also include Developer and fixer. The following are the 

chemicals involved in the process; 

Developer and fixer for Non destructive testing of welded joint 

Crude Oil 

AGO 

Bentonite 

PMS (Petrol) 

AGO (Diesel) 

Grease  

Lubricant 

The general description for the proposed pipeline is presented in Table 3.4 below. The 

respective Material Safety Data Sheet (MSDS) of the chemicals is presented in appendix 5.  

 

Table 3.4: General Description for the Proposed Pipeline 

Parameter 

Value for Liquid pipelines of  

12 ñ x 22km  Soku-New San Barth 

10ò x4.5km Soku Flowstation-Soku 

Gas Plant 

Value for Associated Gas 

pipelines of  

10ò x4.5km Soku 

Flowstation-Soku Gas Plant 

Design pressure 99 Barg 50 Barg 

MAOP 65 Barg 12 Barg 

Test Pressure 
1.25 x Design Pressure (99 Barg) 

1.25 x Design Pressure (99 

Barg) 

Process temperatures: 
Minimum 15 deg C 

Maximum 30 deg C 

Normal  25 deg C 

Minimum 15 deg C 

Maximum 30 deg C 

Normal  25 deg 

C 

Station equipment design 

temperature range 
0 to 80 deg C (when not operating) 

0 to 80 deg C (when not 

operating) 

Test fluid Inhibitor Water Inhibitor Water 

Valve operation Manual Pneumatic 

Velocity range target to 2.5 m/s  

                                       
5.0  to 20m/s                                       

ASME/ANSI Class 600# 300# 

Fabrication Seamless or SAW Seamless or SAW 

Coating PE/Concrete PE/Concrete 

Length  10ò x4.5km and 12 ñ x 22km   10ò x4.5km 

Cathodic Protection Impressed current CP System Impressed current CP System 

Design Code  
ANSI B31.4 and relevant Shell design 

and Engineering Practice ( DEPs) 

ANSI B31.8 and relevant 

Shell design and Engineering 

Practice ( DEPs) 

Design Factor 0.60 0.60 

Maximum Corrosion 

Allowance 3 mm 

3.9mm with mitigated 

corrosion at 80% inhibitor 

availability 

Pipeline separation  

distance 

5 - 10 m 

 
5 - 10 m 

Pipeline Roughness 0.03mm 0.03mm 

Design Life 30 years 30 years 

Pipeline wall thickness 11.13mm for both Liquid Pipelines 11.13mm 
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Pipeline sizing Pipelines  are sized via hydraulic 

Simulation to maximize crude volume 

of: 

104 kbpd for the 12 x 22km Soku ï

New San Barth, 

30kbpd for the 10ò x4.5km Soku 

Flowstation to Soku gas Plant  

Pipelines  are sized via 

hydraulic Simulation to 

maximize crude volume of: 

20mmscfd for 10òx 4.5km 

Soku Flowstation to Soku gas 

Plant. 

 

 

The ISO reference conditions for Soku Gas Plant include the following: 

Condensate: Should not spill to the environment. 

Gas: No gas leak 

Flare: Should not be above the regulatory limit 

Effluent Monitoring: Proper monitoring of the effluent discharge not to exceed the regulatory 

limit. 

Sewage (Liquid): Treatment plant exists for the handling of the liquid waste. 

Sewage(Solid):Managed to ensure minimum impact  on the environment 

Pre-mobilisation Inspection and Mobilisation 

Prior to mobilisation, SPDC shall carry out pre-mobilisation inspection of all 

equipment/personnel to be mobilised to site. All equipment and personnel mobilised to site 

shall be certified fit for purpose, the capabilities ascertained and approved by SPDC before 

deployment to site. Key construction equipment to be mobilised include: Back hoe, Side 

boom, Prime mover, Trailer, Self loading truck, Crane, Crew bus, 4WD truck, Welding sets, 

Flushing pumps, Hydro testing unit, Generators, Compressors, Bending Machine, Grit 

blasting unit, Oxy acetylene torch, Line up clamps, Cold cutter, X-ray units, Thrust boring 

machine, etc. Additional equipment for swamp and river crossing activities may include, lay, 

pull and supply barges, swamp buggies, dredger, boats, etc. Contractor shall provide material 

barges for the equipment transportation to and from site and also for storage, tug boats, 

landing crafts, crew boats etc. All these will be certified suitable for carrying out the 

proposed project in the swamp.  

 

Survey and Staking of Pipeline Routes 

Survey shall be carried out to re-establish and clearly mark out boundaries of the permanent 

RoW and temporary working strip required for construction activities.  

 

Probing for existing Facilities 

Along existing RoW and at brown field locations, existing facilities shall be identified and 

located using drawings and pipe detectors. Manual excavations at appropriate intervals shall 

confirm exact positions. Inspection of each exposed location shall be carried out and a 

permanent mark placed on all exposed lines and facilities to indicate which are to be removed 

and which are to be left in place. 

 

Clearing and Grading 

Clearing, grading and stripping the RoW shall be done to prepare the areas where the new 

line shall be laid. Grading operations shall be carried out only on dry land. The RoW shall be 

cleared for its complete width. At road crossings, removal of topsoil shall be kept to a 

minimum, and surface materials shall be removed (where necessary) only at the time of 

crossing installation.  Adequate room for handling of materials and equipment on site shall be 

provided. 

 

Excavation, Trenching and Dredging  
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Thrust boring shall be used at river crossings. The pipe trench shall follow the selected 

pipeline RoW as surveyed and staked out, prior to vegetation clearing. The trench shall be 

excavated to the minimum widths based on the pipe diameters and the number of pipes to be 

installed in each trench (Figure 3.5). The finished trench shall be free of roots, stones, or 

other hard objects which may damage the pipe coating. Provision shall be made for 

dewatering, as may be required.  Dredging of the rivers for pipeline installation will be 

through the use of cutter dredgers, while partial backfill of excavated materials will be the use 

of cutter and or suction dredgers.  

 

Pipeline Coating 

The pipeline will be coated with external anti-corrosion 3-layer hot applied Polyethylene (PE) 

Coating, and a concrete weight coating to provide stability and mechanical protection. Field 

joints will be coated with heat shrink sleeves and concrete. The following densities shall 

apply in the project: 

Polyethylene (PE) density ---1840 kg/m3 (according to SPDC ñStandard Pipelines and 

Flow lines Design Manualò) 

Concrete Coating density--Low density concrete of 2400 kg/m3  

 

The coating system for risers shall consist of the following materials: 

Metal primer 

Bonding agent 

Elastomeric sheet or strip 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

     

 

 

 

 

 

 

 

 

 

1.5

m 

1.5m 

3m 3m 

5m 10m 

Concrete Coated 

Pipeline 

Water 

Dredge 

Spoil 

Dredge Spoil Ground level 

 5m 

 

10m 

5m 
10m 

0.5m 

1.5m 

Backfill 



 EIA of Soku Gas Plant ï San Barth Manifold Pipeline Project 

 

62 
 

 

  

Figure 3.5: Sketch of Soku Gas Plant-San Barth Manifold Pipeline Cross-section 

 

The elastomeric coating shall be vulcanized Polychloroprene and be suitable for operation in 

the Nigerian environment and climate. New pipelines shall not be internally lined but 

corrosion inhibitors will be used for Soku Flowstation - Soku Gas Plant (LGSP) AG pipeline 

as per "Material Selection Report. 

 

Pipe laying 

Pipe laying and field joints tie-in will be through the use of floaters. The Tie-in lists will 

address the tie-in points of the new pipelines with the existing facilities. Procedures will be 

developed individually for each particular tie-in to the existing operational facilities so as to 

minimize and where possible eliminate disruption to delivery line operations. 

 

In locations where a shutdown is inevitable, efforts will be made to scheduled tie-in to 

coincide with flow station maintenance programmed shut downs (where possible), to reduce 

deferred oil. For security purposes the lengths of pipeline above ground will be kept to an 

absolute minimum. 

 

At the beach approaches, thrust boring methods will be required to guarantee adequate cover 

for the pipeline and to ensure that the ecology of these locations as well as the morphology of 

the beach seashore and natural profile is not adversely affected as much as possible. 

 

Backfilling and Reinstatement (Re-vegetation). 

The trench shall be backfilled in layers not exceeding 15 cm deep at each layer/interval      

and uniformly compacted.  The backfill material (free of stones, sticks, roots, debris and any 

other material which might possibly damage the pipe coating and/or initiate corrosion) shall 

be  crowned (heaped up) along the trench line such that the top of the trench shall remain 

constantly below Low Low Water Level (LLWL) of the waterbody. Where tracked 

equipment is used for backfilling operations, such equipment shall not be allowed to traverse 

along, across or over the installed pipelines. Reinstatement of vegetation outside  the RoW 

shall be carried out as soon as practicable after completion of backfilling. All possible 

measures shall be taken to enhance the reinforcement of mangrove forest and other 

vulnerable areas to prevent any undesirable successional changes. Soil stabilisation measures 

may be necessary to encourage the regrowth of vegetation.  The topsoil (surface material that 

would have been stripped and set aside prior to excavation) shall be reinstated.  Where 

necessary, the cleared areas around the pipeline route shall be re vegetated with indigenous 

species. 

 

Excavating 4.5m and backfilling only 1m leaving the ditch as water way is the best option 

which serves two other purposes apart from discouraging illegal bunkering; 

1. The open channel becomes a navigable water way promoting the economic activities of the 

communities it traversed. 

2. It can serve as a drainage canal capable of evacuating flood around its catchment areas. 

 

Special Crossings 

At medium river and creek crossings the depth of cover from the top of pipe to natural bed 

level shall be 1.50m minimum (or 4.5m from LLWS) and in the case of major river crossings 

it shall be increased to a depth below river bed of up to 3 m. 
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All pipeline crossings including but not limited to rivers, creeks, and pipelines shall cross at 

an angle as close as possible to 90° but under no circumstances shall the crossing be at an 

angle less than 60°. If necessary a local diversion shall be introduced into the pipeline 

heading to provide an appropriate crossing angle. 

 

Cathodic Protection (CP) test facilities shall be installed at each crossing. For major crossings 

there shall be at least one each side, where excessive flooding can occur two shall be 

provided to ensure one is always accessible. The CP system design may call for additional 

test facilities at some crossings. Where the pipeline crosses another steel pipeline, service or 

feature, test facilities shall be installed to both, in order to facilitate interference testing and 

remedial works in respect of the CP system(s). 

 

During the construction phase of the pipelines, sacrificial anodes shall be installed as a 

safeguard against corrosion. Cathodic protection potential (on potential) surveys will be 

carried out to test for the effectiveness of corrosion protection of the pipelines. The anodes 

will later be decommissioned in the post construction phase for the impressed current system 

to be in place. Then, a polarized potential (on/off) survey will be conducted to test the 

effectiveness of the impressed cathodic protection.  

 

Construction of Pig Launchers/Receivers 

Pig launchers and receivers will be installed to facilitate the pigging operation for a multitude 

of reasons including gauging, commissioning, batching, cleaning and also running intelligent 

pigs to determine the internal condition of the pipes. They will be installed at the pigging 

manifold systems/facilities at Soku Flowstation (FS), Soku Gas Plant (GP) and San Barth 

Manifold including all facilities necessary for the safe operation/ergonomics. These include 

all associated piling, structural works and modification works to the existing piping and 

walkways, platforms, drain systems etc. Designs shall be according to the DEP's & Standard 

Construction Specifications. 

 

Construction and Installation of Protective Covering 

As part of the measures being taken to protect these pipelines against third party intrusion, it 

is being planned to cover the pipelines with a reinforced concrete covering. These concrete 

coverings shall be made of precast Grade 30 reinforced concrete. The section shall be that of 

a U-channel. These covering shall be constructed at the contractorôs yard in movable sizes, 

then transported to site and installed. 

 

Commissioning and Operations 

Pigging and Hydro testing 

Pre-commissioning of the pipeline will commence after mechanical completion with 

hydrotest and pigging (foam pig, gauging etc) and thereafter introduce hydrocarbon. The 

pipelines shall be pigged and callipered to ensure that the there are no defects due to 

construction. The pipeline is then tested to ensure it meets the pressure requirements. Pipeline 

hydrotest water shall be obtained from the water borehole/ storage tanks in Soku gas plant 

and shall be flowed into the pipeline till the line is filled with water. An estimate of about 

4,300m3 of water would be used for hydro-testing. The test water would be sent to Bonny 

Terminal via the NCTL, from where it would be disposed off in line with statutory 

regulations. 

 

Operations/Maintenance 

Hydrocarbon evacuation capacity through the Soku GP ï San Barth mfd pipelines trunkline is 

estimated at a maximum of 67 mbopd from Soku GP, Soku FS and Ekulama 1 & 2 FS via the 
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San Barth mfd along the NCTL to Bonny Terrminal, and 28 mmscf from Ekulama 1 & 2 FS 

and Soku FS to Soku GP. 

Corrosion protection and material selection will be based on a target design life of at least 25 

years. The pipeline operating procedures shall include regular pipeline integrity inspections 

and a pipeline wall-thickness check inspection programme, which ensures adequate 

monitoring of the pipe wall thickness and consequent maintenance/repair of the pipeline.  

Operation and Maintenance manual will be produced, discussed and handed over to the 

Pipeline Asset team with two years spares. 

 

Pipeline Safety (Cathodic Protection) 

The external corrosion protection shall be provided by a combination of anti-corrosion 

coating and cathodic protection. An impressed current CP system shall provide backup to the 

corrosion coating. The system shall be designed in accordance with DEP 30.10.73.31-Gen. 

and Standard Construction Specification, Section 27.A two year span. Sacrificial anode 

system shall be installed to protect the new lines during the construction till end of the 

commissioning. 

The main lines will be electrically isolated from pigging facilities and flow lines by 

monolithic CP isolation joints located above ground. The isolation joints shall be protected 

against surge through installation of an electric current surge diverter. 

 

An external anti-corrosion coating comprising FBE, PE and Adhesives shall be applied to the 

line pipes and bends. Concrete weight coating shall also be applied to the line pipes to induce 

negative buoyancy effect required for swamp and river crossings. Heat shrink sleeves shall be 

used for field joint coating.  

 

All pipelines should be designed with electrical resistance (ER) corrosion probes for 

corrosion monitoring at manifolds and at stations. Sacrificial anodes shall be installed as a 

safeguard against corrosion. Cathodic protection potential (on potential) surveys will be 

carried out to test for the effectiveness of corrosion protection of the pipelines. The anodes 

will later be decommissioned in the post construction phase for the impressed current system 

to be in place. Then a polarized potential (on/off) survey will be conducted to test the 

effectiveness of the impressed cathodic protection.   Probes must come with retractor for 

insertion and retrieval. All probes must be fitted at appropriate places preferably between 3, 9 

and 12 'O' clock positions. However, three probes should be installed at areas where it will 

not affect pigging as well as areas where they will be easy to monitor. 

 

Decommissioning and Abandonment 

At the end of the entire project, the gas line shall be decommissioned and abandoned.  The 

current abandonment method is: 

Flushing the line 

Vacuum drying the line 

Leaving the line in the ground 

 

After the installation of the new AGG line, the existing 18ò Ekulama 2 FS ï Soku GP AGG 

pipeline would be flushed to de-oil and free all contaminants. The pipeline would be 

preserved and put on use for standby for reuse in emergency situations. At the end of the 

service life, all facilities associated with the 18ò Ekulama 2 FS ï Soku GP AGG at Ekulama 2 

FS and Soku GP including the pig launchers/ receivers and structural supports around the 

manifolds/ tie-in points would be cut off and removed. All buried sections of line will be 

excavated, cut into manageable sizes and taken to SPDC IA before it is disposed at an 

approved steel recycling plant. 
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This procedure is subject to change in future as technology develops. 

 

 Waste Generation/Handling 

During the execution of the proposed project activities various types of wastes will be 

generated. The guiding principles for the general handling/management of waste inclue: 

segregation of waste at the point of generation; 

reduction of the amount of wastes generated; 

recycling of wastes (where possible); 

if possible,  reuse of the wastes; and 

treating of toxic / hazardous wastes before disposal. 

 

The types of wastes that will be generated during the construction activities shall be classified 

as solids, liquids, or gaseous wastes.  The handling of the wastes shall be in line with the 

standards and procedures of SPDC field operations. Wastes that can be re ï used are recycled 

while the more harzardous ones such as medical wastes are thermally destroyed. Others such 

as sewages are treated and disposed safely. Appropriate technology is employed in managing 

waste dump sites.   

 

The types of wastes expected from the execution of the proposed project are outlined in Table 

3.5. 

Table 3.5: Wastes expected from proposed pipeline project 

Waste Type Source of Waste Disposal Option 

Food wastes  

 

kitchens and catering facilities 

on the houseboat 

By means of a register 

community Contractor to 

approved site 

Construction Materials 

waste  

Pieces of line pipes(Ferrous 

metal scrap), broken concrete, 

corrosion materials, on the right 

of way etc 

Passing through the 

construction contractor to 

SPDC KI 

Welding wastes  

 

electrodes residuals 

and stab ends) 

Via the construction contractor 

to approved 

SPDC/Government dump 

sites. 

Settling pit sludge 

Pipeline hydro-test Via the construction contractor 

to approved 

SPDC/Government dump 

sites. 

Wastes of off-track 

equipment and 

construction machinery 

wiping rags fouled with oils, 

waste oils, 

oil filters) 

Through the construction 

contractor to approved 

SPDC/Government dump 

sites. 

Sanitary waste 
From houseboat toilets By a registered community 

Contractor to approved site 

Domestic waste 
GSM recharge cards, paper 

waste, water bags/bottles etc   

Using a register community 

Contractor to approved site 
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Electrical and medical 

waste 

 

Electrical maintenance 

works(dead bulb, waste lead 

acid batteries unimpaired, with 

contained electrolyte etc) and 

medical/clinic   

Via the construction contractor 

to approved 

SPDC/Government dump 

sites. 

Vegetation debris from 

land clearing 

Woods, leaves, sticks, plant 

roots, etc. 

Via the construction contractor 

to approved 

SPDC/Government dump 

sites. 

Hydrotest waste water 

Used pipe cleaning water Via the construction contractor 

to approved 

SPDC/Government dump 

sites. 

 

 Project Schedule 

 The planning and implementation schedule (Contract Award, Engineering Design, 

Procurement, Mobilization/site works and Ready for Startup (RFSU)) for the Soku-San Barth 

Manifold Pipeline Project is shown in Figure 3.6 

 

 
 

Figure 3.6: Project Schedule for Soku Gas Plant -San Barth Manifold Pipeline Project 
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CHAPTER FOUR 

BASELINE ENVIRONMENTAL CONDITIONS 

The baseline environmental conditions of the proposed project area are described in this 

chapter; these include the biophysical, social and health environment. The baseline 

information   was acquired through consultations, literature review, field surveys, laboratory 

and statistical analyses. The acquired data ensured adequate description of the existing 

environment of the proposed project location and environs.  

 

The geographic co ordinates for the 12ò x 22km Soku- New San Barth manifold start point is; 

461218.5 Eastings and 72858.09 Northings, while the geographic co ordinates at the end 

point is 469592.1  Eastings and 56148.36 Northings.  

 

The geographic coordinates for the two 10ò x 4.5km Soku flowstation ï Soku Gas Plant 

(Associated Gas and Liquid Pipeline) start point is 463522.08 Eastings and 72048.34 

Northings. While the geographic coordinates at the end point is 461218.45 Eastings, and 

72858.08 Northings. 

 

4.1 Biophysical Baseline Data Acquisition 

4.1.1 Desktop Research 

Desktop research was used to establish environmental information from secondary database. 

Consulted materials include published textbooks, articles, existing studies and engineering 

reports commissioned by the proponent. The citation of all literatures and publications 

consulted is provided in the references. 

4.1.2 Field Sampling and Laboratory Methods  

The various methods used for field data gathering and laboratory methods are as stipulated by 

the Federal Ministry of Environment (FMEnv) and Department of Petroleum Resources 

(DPR). The description of the various methods and procedures used are included as Appendix 

1. Fast changing parameters such as pH and acidity were measured in situ, and heavy metals 

were also fixed at point of collection to enhance quality assurance. 

 

4.2 Socio-Economics Baseline Methodology 

4.2.1 Data Collection  

Preliminary investigations were made through consultations, field surveys, and review of 

existing reports, maps and literature. The field work was carried out between 2nd and 8th 

August 2011. Data was acquired using personal interviews in administering structured 

questionnaire and Focus Group Discussion (FGD) for socio-economic structures and 

activities. This was sequel to the Scoping Workshop and selection of 

settlements/communities of primary interest within the entire influence zone of the proposed 

pipeline project. The communities in the project area for the social impact assessment are 

listed in Table 4.1. They include 16 communities from Akuku-Toru LGA of Rivers State and 

one community from Nembe LGA of Bayelsa State.  

 

Representatives of SPDC FMEnv, DPR, Rivers State Ministry of Environment (RSMEnv), 

Bayelsa State Ministry of Environment and representatives of the affected communities were 

were invited to witness the field data gathering exercise.  

 

Three (3) out of fifteen (15) visited settlements in the project area (Kula, Elem Sangama and 

Soku) were relatively big settlements with large human concentrations as opposed to the 

many others that were small fishing camps. The project area traverses a difficult terrain with 

only few of the settlements existing in close proximity. Three settlements were covered in 
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one day or two depending on the spatial distribution/size and population of the settlements. 

Oluasari and Kula communities could not be accessed for reasons of insecurity and difficulty 

of logistics.  

 

Questionnaire was administered by personal interviews at the level of the households and key 

informants while Focus Group Discussions (FGDs), were conducted with Women Groups 

(WGs), Youth Groups (YGs) and Community Development Committees (CDCs).   

 

Table 4.1: List of Communities within the Project Area 

S/N Community Oil Field Local Government Area (LGA) 

1 Soku Soku Akuku-Toru 

2 Elem-sangama Soku Akuku-Toru 

3 Oluasiri* soku  Nembe 

4 Kula*  Ekulama Akuku-Toru  

5 Krikakiri  Ekulama Akuku-Toru 

6 Kala-onogi Ekulama  Akuku-Toru  

7 Opu-onogi Ekulama Akuku-Toru 

8 Ababoko Ekulama Akuku-Toru 

9 Opukiri Ekulama Akuku-Toru 

10 Freetown Ekulama Akuku-Toru 

11 European quarters Ekulama Akuku-Toru 

12 Newtown Ekulama Akuku-Toru 

13 Luckyland Ekulama Akuku-Toru 

14 Kongomaboko Ekulama Akuku-Toru 

15 Apiboko Ekulama Akuku-Toru 

16 Pinaro Ekulama Akuku-Toru 

17 Opropokiri Ekulama  Akuku-Toru 

* Communities conditionally left out in the survey 

 

Thirty (30) respondents (households and key informants) were successfully administered with 

questionnaire during the survey. Other primary data were generated from the FGDs. 

 

A walk-through (triangulation) and ground-truthing within the communities were used to 

cross-check information gathered in respect of status and functionality of available 

infrastructure. Photographs of some of the infrastructure, the human environment and other 

landmark issues were taken and discussed appropriately. 

 

4.2.2 Data Analysis 

Data were analyzed with descriptive statistics including frequency tables, percentages, cross-

tabulations and graphs using Epi-INFO and SPSS computer packages. Qualitative data were 

analyzed as text-based information in tables. Considering the fact that human population 

grows exponentially rather than linearly, the exponential growth model defined below was 

adopted. 

 

 Pn = Po  (1+ r)n 

Where: 

            Pn = Projected population; 

 Po = the base year population; 

 r    = Annual growth rate of the population (3.4%) 

 n   =  time lapse, in years 



 EIA of Soku Gas Plant ï San Barth Manifold Pipeline Project 

 

69 
 

 

4.3 Health Baseline Methodology 

Health baseline information for this EIA study includes: 

Data required to establish the health status of members of the communities;  

Data required to ascertain the presence and level of occurrence of risk factors that influence 

health status; and 

Data required to assess the robustness of the health system, in terms of the status of the health 

infrastructure and quality of health services that are accessible to members of the 

communities. 

 

This information does not only serve as baseline prior to the commencement of the proposed 

project, but are required as reference for future assessments during and beyond the project 

cycle. They are also needed for the evaluation of the possible health impact of the pipeline 

project on members of the affected communities. The information would also be used to 

propose possible mitigation measures for the identified hazards of the project, even as efforts 

are made to further boost the benefits of the project. 

 

The baseline health information was derived from secondary data extracted from existing 

data sources such as published survey reports and research journals, and archives of routine 

health services data; and primary data collected from field studies in the communities within 

the proposed project area. Field studies, which were conducted on 2nd-7th August 2011 in 

the 17 communities in Rivers and Bayelsa States ( Table 4.2.), relied on Rapid Appraisal 

techniques based on qualitative research methodology 

 

 

Secondary Data Acquisition 

Secondary data sources were consulted for the description of the baseline health conditions of 

communities in the Soku-San Barth Pipeline Project area  

 

Qualitative Data Collection 

Rapid Appraisal (RA) methods were adopted for the qualitative research. These methods 

included: 

Group Interviews with members of the community; 

Key Informant Interviews (KIs) with community leaders and health workers at community 

health facilities; and  

Direct Observation techniques for assessment of social and health infrastructure. 

 

Group Interviews  

Group Interviews were held with a non-random, purposively selected members of the each 

community visited. The Group Interviews were held with community members that 

consented to meet at the palaces of the Community Chiefs and at other agreed venues (Plate 

4.1).  

 

A semi-structured questionnaire (Appendices 2 and 3) was used to elicit information on 

household details including socio-demographic characteristics, information of causes of 

morbidity and mortality, health-seeking behaviour, access to sanitation facilities; and 

knowledge and practices of respondents regarding selected health risk factors including 

alcohol consumption and HIV/AIDS. 

 

Between six and ten persons participated in responding to the interview questions. Responses 

were taken collectively as a single unit of analysis. 
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Plate 4.1: Group Interviews at Soku 

 

 

 

Key Informant Interviews  

Key Informants were also identified and interviewed using the semi-structured questionnaires 

used for the Group Interviews. Two Key Informants were purposively selected among the 

community and opinion leaders in each of the communities visited during the field study 

(Plate 4.2). 

 

Direct Observation  

Direct Observation techniques were used to inspect and assess: 

the quality of health services in the health facilities that serve the communities, using a 

checklist 

the practices of patent medicine dealers and Traditional Birth Attendants in the communities; 

and 

the environmental health conditions in the communities with respect to housing 

characteristics, water supply sources, refuse disposal and sanitation facilities. 

 

The HIA team, assisted by a local guide moved round the communities, taking note of these 

and taking photographs where possible. Informal discussions were held with staff of the 

health facilities visited and with the alternative health care practitioners. 
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Plate 4.2: Administration of Questionnaire in Kula 

 

 

Efforts were also made during the field study to ensure that the health-specific parameters of 

surface water, underground water and air quality were measured by the relevant Bio-Physical 

Study teams, according to the required standards. The results of these were used for the final 

assessment of the possible health impact of the project. 

 

 

 

 

4.4 Biophysical Baseline Environmental Conditions 

4.4.1 Geomorphology/Topography 

The area is a flat coastal terrain with a slope of 1-2o, made up of predominantly mangrove 

swamp, with patches of freshwater forest (found around settlements andwaterlogged during 

the rainy season).   The swamp areas have intrinsic water systems forming part of the lower 

Niger Delta. The soils are under water most of the year resulting in the development of very 

deep peaty sandy clay surfaces. The sub soils are grey mottled peaty clays (Chikoko). 

 

4.4.2 Climate and Meteorology  

The study area is located in the humid tropical Niger Delta region of Nigeria, characterized 

by distinct wet and dry seasons. The dry season occur between November and March while 

the wet season is from April to October. The field work undertaken for this study from 2nd to 

8th August 2011 fits into the wet season. 

The climatic information for the project area is based on the analysis of the climatic data of 

the study area collected from NIMET Oshodi, for Port Harcourt, Onne and Bonny because of 

their proximity to the Soku ï San Barth area. The climatic data spanned from 1983 to 2005. 

Meteorological data were also collected at six locations within the study area during the field 

data gathering process. 

  

4.4.2.1 Insolation and Cloud Cover 

The earth's seasons are controlled by changes in the duration and intensity of solar radiation 

or insolation. These two factors are in turn influenced by the annual changes in the position 

of the Earth's axis relative to the Sun. The top of the atmosphere receives the maximum 

insolation during March and September equinoxes. Annual average for the period 1983 - 

2005 is 10.5 kW/m2/day (Figure 4.1a and 4.1b). Annual averaged global insolation at the 

earthôs surface is 4.2 kW/m2/day, and averaged clear sky insolation is higher at 6.15 

kW/m2/day. Thus, the atmosphere attenuates about half of the incident radiation at the top of 
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the atmosphere through scattering, absorption and reflection. The respective direct normal 

radiation and diffuse radiation are 3.13 and 2.06 kW/m2/day. While the clear sky insolation 

and diffuse radiation follow the annual pattern of the top of the atmospheric insolation, the 

global insolation and direct normal radiation to a great extent, is determined by the cloud 

since they follow the pattern of the sky clearness index, K. Solar insolation drives the annual 

temperature cycle and the rainfall patterns observed on the earthôs surface. Thus, it is the 

rainy season months with their thick cloud cover that record the lowest maximum 

temperatures while the dry season months, despite the low angle of the sun, record the 

highest maximum temperatures. There is thus a correspondence between the period of low 

angle of incidence of the sun and the period of low minimum temperature. However, the 

period of high altitude sun does not correspond to the period of high minimum temperature.  

 

 

 
Figure 4.1a:  Twenty-two year (1983 - 2005) Monthly Averaged Insolation 

 

Source: NASA (2011) 

 

Top of the Atmosphere Insolation (Top Atm AI), Global Insolation (AI), Clear Sky Insolation 

(Clear Sky AI), Direct Normal Radiation (DNI), Diffuse Radiation (Diff) in kW/m2/day 

Incident on a Horizontal Surface and the Sky Clearness Index (K) for Port Harcourt, Onne 

and Bonny (7.5°N and 4.5°E) 
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Figure 4.1b: Monthly Averaged Percentage Daylight Cloud Amount in Port Harcourt Area 

(1983-2005).  

Source: NASA (2011). 

 

Absorption of solar radiation and the subsequent generation of heat at the ocean's surface 

largely produce water vapour.  In the atmosphere, this vapor is converted back into liquid 

form when air masses rise and lose heat energy and cool. This process is responsible for the 

development of most clouds and also produces the rain that falls to the Earth's surface. The 

clouds in turn modify most of the solar radiation through the processes mentioned earlier. 

Figures 4.1a and 4.1b above show clearly that the cloud cover follows a reversed annual 

cycle of average solar insolation. It is high during the rains exceeding 75% and barely 

reaching 65% during November and March but clearly below 55% from December to 

February, the heart of dry season. The diurnal cycle is also indicated as the annual average 

goes through 63% at 06 GMT to 71.5% at 12 GMT and drops to about 61% at 18 GMT. The 

22-year average cloud cover is about 68.4%. 

 

4.4.2.2 Wind 

There are two main air masses which alternate with the seasons. During the dry season, the 

Northeast winds predominate while the Southwest winds are dominant during the wet season 

(Folorunsho and Awosika, 1995). The highest wind speed is normally recorded at the onset of 

the wet season when early rains are torrential and accompanied by squalls, lightning, and 

thunder. The wind speeds are however lower in the nights than the days. During the wet 

season field study (August 2011), the prevalent winds were south-westerly (SW), and the 

wind speed ranged from 0.1 to 3.4 m/s. During the dry season field data gathering, the 

prevalent winds were north-easterly (SW), and the wind speed ranged from 0.6 to 3.7 m/s 

(Table 4.2). 

 

Southerly and South-westerly winds are prevalent in Port Harcourt/Onne/Bonny zone. Figure 

4.2 shows the wind direction at the respective GMT times at 50m height over the period 1983 

ï 2005. In the months of June to September, the wind stream is restricted to about 220° 

(which corresponds to the wind blowing from SW direction). From the beginning of the dry 

season in November through March to the wet season including August, there is a wide 

scatter in the daily distribution of wind direction. It is seen that from the morning (0730 

GMT) to the afternoon (1330 GMT), the direction is from 120° to 160° corresponding to 

south easterly direction while from late evenings through early morning at 0430 GMT, the 

direction is from 180° to 220° corresponding to southerly- southwesterly. 

 

Table 4.2: Field Meteorological Data Soku Gas Plant to San Barth Manifold Project  
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*Sources: Environmental Impact Assessment for Gbaran - Soku EGGS-11 Gas Development 

Project. Draft report (2006) 

Enivronmental Impact Assessment of Nembe Creek Trunkline Replacement Project. Final 

report (2006) 

 

 
Figure 4.2: Monthly Averaged Wind Direction at 50 m above the Surface of the Earth in Port 

Harcourt Area (1983 ï 2005).  

Source: NASA (2011). 

 

The wind rose for the area shows the predominance of South-westerly and South- South-

westerly winds as shown in Figure 4.3a which reflects the observed south westerlies during 

field work in August, 2011.  The windspeed class frequency distribution is plotted in Figure 

4.3b. The modal speed is between 5.7 ï 8.8 m/s but a greater percentage (31.1%) of the winds 
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are calm. The outdoor wind speed recorded during the field work ranged 0.1-3.4m/s which is 

during the rainy season and 0.6 ï 3.7 m/s during the dry season. These are within the 

historical range for calm wind to 3.6 m/s which constitute about 47% of the winds. 
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Source: NIMET (2011). 

Figure 4.3: Wind Rose and Wind Class Frequency Distribution on the Surface of the Earth 

for Port Harcourt Area (1993 ï 2001) 

 

4.4.2.3 Temperature 

Latitude is the main determinant of temperature. Other determinants like atmosphere, ocean 

currents, and altitude also influence temperature. The type and density of clouds influence the 

amount of solar radiation that reaches the Earth's surface. Some parts of Nigeria often 

experience overcast skies during the wet season. One of such areas is Port Harcourt in the 

southern part of the country. The amount of solar energy received and the extent of energy 

losses drives a climatic system. Warm tropical ocean currents hardly affects Nigeria's 

temperature regime so also altitude does not alter the temperature regimes in Nigeria. Nigeria 

experiences consistent high temperatures all year round between 25-31ºC (Ologunorisa, 

2011). The extreme coastal areas recorded temperatures in the range of 30.0 ï 32.0°C 

according to Nigeria Climate review 2010 (NIMET, 2010). Furthermore, the southern region 

recorded minimum temperatures ranging from 20.0 to 24.1ºC. The first half of the year was 

found to be generally warmer with average monthly mean temperature departures ranging 
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between 1.0 ï 1.6°C. February had the highest departure of 1.8°C followed by January (1.5° 

C). 

 

Climate change is a change in the state of the climate that can be identified (eg. by using 

statistical tests) by changes in the mean and/or the variability of its properties, and that 

persists for an extended period typically decades or longerò IPCC (2007). Climate 

fluctuations or climatic variability occurs on shorter temporal scale. The most crucial things 

about the concept of climate change is not only the time periods involved but also the degree 

of variability that the change is subjected to as well as the duration and impact of such 

variability on man and the ecosystem.  

 

 In the tropics, the lowest temperature during each day described as minimum temperature is 

experienced during the night while maximum temperatures are recorded during day time.  In 

the Port Harcourt/Onne/Bonny axis and in Nigeria as a whole, the highest maximum 

temperatures are recorded in February, while the lowest maximum temperatures are recorded 

during the month of August.  Temperatures were low in the study area during the field data 

gathering in August 2011 and ranged from 24.6 ï 27.1oC with a difference of about 2.5oC 

during the rainy season, and from 24.2 ï 27.1oC during the dry season (Table 4.2, Figure. 

4.4). This is a reflection of climate change with a wide range of temperatures. Temperature is 

generally driven by the incident solar radiation which penetrates through the atmosphere. The 

difference in maximum temperatures between the two months of February and August 

remains at about 4oC. 

 

The 22 year average monthly temperatures for the period 1983 ï 2005 from NASA is shown 

in Figure 4.5a while that of the period 1993 ï 2001 including sunshine hours from NIMET is 

shown in Figure 4.5b . The annual temperature pattern in the two figures is essentially the 

same as described in the preceding paragraph for Port Harcourt/Onne/Bonny axis and in 

Nigeria as a whole. The only difference between them is the daily temperature range which is 

about 4°C for the dry season and drops to a low of 2.2°C in the wet season as compared with 

the respective 11°C and 6°C for the NIMET data. During the field data gathering in August 

2011, the temperature range was 2.5oC. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.4: Temperature and Relative Humidity of Soku GP-San Barth Manifold Project 

Area. 
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Figure 4.5: Monthly Average Minimum and Maximum Temperatures, Temperature Range 

and Sunshine Hours for Port Harcourt/Onne/Bonny Axis (a) 10m above the Earth (NASA) 

(b) Temperatures on the Earthôs surface (NIMET) 

 

4.4.2.4 Rainfall 

Rinfall distribution both spatial and temporal is the single most important factor in 

differentiating seasons in the tropics. Rainfall occurrence and distribution in Nigeria are 

however dependent on the two air masses that prevail over the country. The Nigeria Climate 

Review 2010 noted that the southern part of the country experienced rainfall between 3000 ï 

4500mm. Some areas recorded higher than normal rainfall conditions and included some 

areas in the southwest and Ogoja, Calabar and Eket in the southeast. In 2010,the highest daily 

rainfalls of 199.5mm, 184.6mm and 183.8mm were recorded at Uyo (June), Benin 

(September) and Umuahia (June) respectively (NIMET, 2010). 

 

Historical records show that the months of July, August and September have the highest 

precipitation while December, January and February records the lowest rainfall (Ologunorisa 

and Adejuwon, 2010). Table 4.3 shows the pattern of rainfall during the dry season 

(November - February) and wet season (March - October) which is typical of tropical rain 

forest covering Port Harcourt and Onne areas. The Table indicates the mean annual rainfall 

for Port Harcourt to be 2370.5mm and that of Onne to be 2438.4mm. Warri has the highest 

annual rainfall of 2907.8mm in the Niger Delta followed by Calabar (2903.8mm) and Onne 

a 

b 
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(2438.4mm). Rainfall was experienced almost every day during the field study carried out 

between 2nd and 8th August 2011 in the study area during the wet season.  

 

Table 4.3: Summary of Rainfall Statistics for Selected Stations in the Niger Delta 

S/N Station 
Mean Annual 

rainfall (mm) 

Nov-Feb rainfall (mm) 

( % of Annual ) 

Mar - Oct rainfall (mm) 

( % of Annual ) 

1 Benin 2087.2 145.8 (7.05%) 1939.9 (92.95%) 

2 Sapele 2391.5 167.5 (7.03%) 2223.4 (92.97%) 

3 Warri 2907.8 228.7 (8.18%) 2578.0 (91.82%) 

4 
Port 

Harcourt 
2370.5 237.9 (9.77%) 2138.9 (90.23%) 

5 Onne 2438.4 222.4 (8.74%) 2225.3 (91.26%) 

6 Opobo 3816.8 370.4 (9.44%) 3456.4 (90.56%) 

7 Calabar 2903.8 304.1(10.75%) 2591.5 (89.25%) 

8 Uyo 2142.2 142.1 (5.48%) 2007.7 (94.52%) 

Source: Adapted from Ologunorisa and Adejuwon, 2010 

 

There is a general decrease in rainfall in Nigeria, but the coastal area is experiencing slight 

increase. Apart from the general southward shift in rainfall patterns, the duration has also 

reduced from 80-360 (1941-1970) to 40-280 (1970-2002) rainy days per year (Odjugo, 2005). 

Table 4.4 shows the rainfall and rain days over 1993 ï 2001 in Port Harcourt. 

 

Table 4.4: Mean Monthly Rainfall and Number of Rainy Days in Port Harcourt (1993-2001). 

Month Jan 
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y Jun Jul 
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c 
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l 
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(mm) 
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8 
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7 
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.8 
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.8 
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.0 
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.3 
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.2 
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.0 
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.8 

275

.4 

104

.7 

31.

7 

2216

.2 

Rainy 

days 2 4 8 10 14 19 22 19 21 19 8 3 149 

Source: NIMET, Oshodi 

 

 

The 22 year average rainfall per day for the period 1983 ï 2005 from NASA is shown in 

Figure 4.6a while that of the period 1993 ï 2001 from NIMET is shown in Figure 4.4b. The 

annual daily average rainfall pattern also shows the normal bimodal distribution typical of the 

Niger Delta. As already pointed out, the maximum daily rainfall can increase to 200 mm/day 

but the average hardly exceeds 10 to 12 mm/day in the peak of the rainy season during 

June/July/September and is below 2 mm/day in the dry season.  

 

4.4.2.5 Relative Humidity 

The composite relative humidity curves in Figure 4.6 (a and b) show that mean monthly 

relative humidity is consistently high in the eighties with no month experiencing values 

greater than 88% . As expected, mean monthly relative humidity values are slightly high for 

the wet season months (approximately March to November) with the highest values occurring 

within the months of July to August. This is when the influence of the moisture-laden South-

westerlies is greatest. In the dry season relative humidity drops to the high seventies. During 

the wet season field data gathering (August 2011), the relative humidity values ranged from 

95.0 - 100% during the rainy season and ranged from  58 to 63% during the dry season 

(Table 4.2; Figure 4.4) and give a reflection of the historical data obtained for the study area. 
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A 100% RH was recorded at the respective sampling stations when it was raining during 

sampling. 

 
(a) 

 
( b ) 

 

Figure 4.6: Daily Average Rainfall and Relative Humidity, for Port Harcourt/Onne/Bonny 

Axis (a) 10m Above the Earth (NASA) (b) Earthôs Surface (NIMET) 

 

4.4.3 Air Quality and Noise 

Potential sources of air pollution that may impact negatively on the ambient air quality in the 

area include emissions from the pipeline operation activities. Others sources are boating 

activities, swamp biogenic activities and domestic fires. Most of the lands in this area are 

vegetated and less likely to induce wind generated dust from open fields. Expanse of some 

degraded mangrove forest arising from oil spillages was observed and oil sheens were 

occasionally seen on water surfaces. These incidences are capable of modifying the ambient 

air quality through the parameters chosen for observation. The major pollutants consisting of 


